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;iJ;v;¥:ot--tj- :': F, 
59) (lR, 2S) -2- (3, 5-:/7;v;f-P7=~JL-·) -2- [ (2, 4-:/;1.7-Jvl:::" 
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Jjji(CfW~~L, M~L(~7~·Jjji(Cf,±,\[.Jjji(CfT~6, 

[0011) 

rc, _ 6 7Jv~;v£J ~l:t. m*~n' 1 JJ~611J0)7;v~!v£~~L, M;t Lv'£C: 
LT/;1:, ffl)_zJiPT!v£, =7-;v£, n-7'ot:"Jv£, -1://ot:CJv£, n-::-7'7-;v£. 
-1:/7'7-;v£, t-:7-7-Jv£, n-"'/7-;v£, -1:/"'Y'T;v£, :f-:T"'/7-Jv£, n-
-". ~ ~IV£' 1 - p T JV 7' D t:" }V £' 1 . 2 - :/ 7 T /V 7' p t:o IV£' 1 - :X T Ji--- 7' D e /V 

£, 1-77-;v-2-:x'f-;v/ot:";v£, 1-x.7-;v-2-7'f-;v/ot:"!v£, 1. 1, 

2 - r. I) p T /V 7" p t:' IV£' 1 - 7 T /V f T ;:-- £. 2 - 7 T }V f T IV£' 1 ' 1 - :/ p T 
}V 7'' T IV£' 2 . 2 - :/ 7 T IV f T IV£' 2 - I T }V f T IV£' 1 ' 3 - -:;: 7 T ;1.-- 7'' T /V 

£. 2 - 7 7 ;v"' /7- ;J.--£, 3 - 7 7- ,~.--~ /' ~ ;v£W 0) illf~x 1;1: 5:tft:tk7 1v :\'-Jvl\;7)> i'jt ~1-
S n' J:: I) H ~ L < 1;1:' 7 T /V £' :X T Jv £' n - 7' D :::· k £ ?)0~5c i~f G n 6 c 

[0012] 

r c , _ " 7 ;v =t- v /' £1 e: 1;1:. m • ~ n' 1 JJ ~ 6 11! 0) 7 Jv =t- v /' £ ~ ~ L . t~:r-;;:. L "' 
£ ~ L T i'J:. fqij :Z l:f p 7- v > £, = 7- v > £, n - 7' D t:" v /' £. -1 '/ 7' D !::" v > £. n 
-/7-v/£, -1://7-v>£, n-"'/7-v/£, -1:/~/'Tv/£, ;f.:T~/'Tv> 
£. 0) iJ[ ;!IJi X 1;1: :S:ttt:Jk 7 Jv :\'- v /£ ;ryq<fH:f G n' J:: V) 9t- ~ L < l;l:. 7 T v > £' IT [_.-· > 
£, n - 7" 1:1 ':::" v > £ n' i'jt ff G n 6 c 

[0013] 
rc, _ 6 7Jv:::I=\'-~£J ~l;t, m·~1T7~6j@0)7;v:f-;v£(,:::?n·'T, ----::>(7)7k. 

Jjji( Cf 7i' M:* Jjji( ~ (,::_ ~~ 2: tL t:::. £ ~ ~ L, {91J :Z l:f 7 f-. :\'- ~ £, :x f-. :\'-:/:til;, n - :::1 u ;t; :\'- ~ 
£ , -1 :/ 7' P ;t; :\'- '/' £ , n - 7' !-- :\'- :/ £, -1 :/ 7'' f-. :\'- ~ £, s e c - f !-- :\'- :/ £ , t - f 
f--=t->£, n-~/ !--:\'-~£. -1 :!"'> 1--:\'-~lL sec-~/!--:\'-:/£, t -~/ 1-:\'­
:/ £ , n - -'"'- :\'- :/ :\'- :/ £. -1 :/ ·"'- :\'- :/ :\'- :/ £ , 1 , 2 - /' P 7 Jv / P ,;~ :\'- :/ & , 2 - I 7 
1v 7' u ;t; :\'- :/ & . 1 - 7 7 ;v- 2 - = 7- ;v 7' o ;t; :\'- :./£, 1 - :r:. 7 ;v - 2 - 7 7 1v 7" o ;t; 
c3(- :/ £ ' 1 ' 1 ' 2 - !-- l) 7 T /V 7' p ;t; :\'- :/ £ ' 1 ' 1 - :/ ; T /V 7'' !-- c3(- :/ £ ' 2 ' 2 -
:/ 7 7- !'v f f. :\'- ~ £ , 2 - ::r:. 7- ;V:7 l· :\'- :/ £ . 1 . 3 - :/ 7 7- JV:7. !-- c3(- :/ £ , 2 - 7 7- Jv 
~/ !-- :f-:/Jl.i, 3 -.;>( 'f-;v"'/ !-- :\'-:/£, "'-=\'-:/;v:T=\'-~£Wn>!'jt:fGtL6o 

[0014] 
r c , 5 7 ;v :\'- ;v :n ;v #=IV£ J ~ l'i. tR '* ~ 1 T7 ~ 6 f® 0) 7 Jv =~:- ;v £~~to v ' -c----::> 

O)**IJR~n>:fJ;v#.::::.;v£c·Jll[~2:nt:::.£~~L. frt~ L< l'i. ff1J:ZI:f7t7;v£, /o 
t:":T=!V£, /7-IJ;vJl.i~E7l'•WGtL6. 

[0015] 
f C 1 _ 6 7 !v =1:- !v A !v ;;t; .:::::. /V £ J ~ (;1:. /JR. 'J& 1 lJ ~ 6 0) 7 Jv :\'- Jv l£ ~~to I; 'T , 1 ---::> 

O)**W:Cf7l'A;v;;t;.::::;V£1~Jll[~2:nt£~~L.~:Z~77-IVA!V;;t;=!V£,=7-!VA 
;v ;;t; .:::::.IV}!;, n - / P t:" Jv A Jv ;;t; .:::::. IV£, -1 :/ 7" P 1::' Jv A /v ;;t; .:::::. Jv £, n - f T Jv A Jv ;;t; 
.::::.;v£, -1 '/ /7-;v.:z.;v;;t; =;v£, t- ~f7-!vA;v;;t; .::::.;v£, n- ~/7-JvAJv;;t; .::::.;v£ 
• -1/"'>'f-!VA!V;;t;=!V£, :f-:T"'Y'f-!vA/V/};.::::.!Vti!S, n--'"'-=\'-:/JVAJv;;t;.::::.;V£, 
1-/'T!V/ot:"/VAJv;;t;.::::.;V£W7J'!'jt~GtL6o 

[0016] 
r c :l - 8 :/ 7 p 7 Jv =1:- }V £ J ~ (j:' ,!R. ~ 3 J'J ~ 8 0) m :fX 7 Jl--- "r }V ~ ~ ~ L' ~ ilP< £ 

l;::.toit6H~ L''~i:: LTI:i:, 17iJ:Zf:f':/:7 a ::To t:"1v£. Y7 o:77-;v£, ~:7 o~/7 
IV£. ~7o~=t->!V£, ~7o-'"'-7'7-!V£, :/:7o*77!V£W7l~~~GtL6. 

[0017] 
f7l)-;v£J C:f;J:, 7'';'v-/1iPG~tR2't'c071J-!V.Jl.iT&bl9, :7'Jv-7oli'i, 7 

X. = ;V £' T 7 T J'v £' 7 :;( v = )V l£. 7 /' r. l) IV£ & v 7 :L T /' J. I) )V £ ;lp c:, fJ; 6 Q 

[0018] 
r ""T p 7 l) -;v£J ~ l'i, :7'' ;'v-/ 2 ;lp G ~:JR. 2 ;ft, 6-'"'- T D 7 ') - ;v£ T ;b '? ' :7'';v 

- 7' 2 l'i, 7 ') ;v ~, 7- :r:..:::::. !'v £, t:" o l) ;v £, -1 ::0: 31· :/ l) Jv ilL J. I) 7 -:/ !) ;v £, 7 f-. 
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7 ;/ !) !v £, c;J- 7 ;/ !) !v £, t:' 7 ;/ !) lv £ , :;1- o'f- -lj- ;/ !) ;v £, ~ ';! :;&- :3f- -lj- :/ !) Jv £, .-{ ';/ 
T 7 :f !) !v £, 7 7 y ::::c Jv £, T 7 /7 :f l) Jv £, :;1- :t- -lj- / 7 ;/ ') Jv £, t:" !J / Jv £, t:" 

7 / ==- ;v £, t:' !) ?l / ==- 1v £, f. IJ 7 '/ ==- ;v £, -1' Y F !) ;v £, -1' Y --1 / F I) ;v £. --1 Y 

Jf :/ I) Jv £. A'. y ~/:or :t- -lj- :/ I) ;v £, ~ y ;/ ~ y ;t- ='?- -lj- / 7 '/ !) ;v £, ~ y ;/ =r 7 ;f !) Jv 

£, A'.y:f~ /=J'-7:/!) ;v£, o'f-/!) ;v£&tf-1' Y"'f-/ l) ;v£1J•~ft"oa 

[0019] 
rfl*~iiJ ci'i, ;7';v-7°3;1p~~tR<':oh07!)-;v£-c"ibV), ~f;v-/3!'i, 71) 

1v£, 7x ::::c;l-<ljl;;, t:" o lJ ;v£, ~ ~ l;f ;/ l) ;v;ljl;;, f. l) 7 ;/ lJ ;v£, 7 f. 7 :/!) ;v£, 7 
7 / l) Jv £ ' e 7 ;/ l) Jl-· ;ljl;; ' :;&- :t- -lj- ;/ l) Jv £' .-{ :/ :or "f- -lj- / l) jv £' .-{ :/ 7 7 / l) /V £' 
77-!f==-;v;ljl;;, 77/7:/l);v£, :;1-o'f-'"\)-:/7/!);v;ljl;;, t:ol)/;v;!ik, t:'7:..-"==-,v£, t:" 
') ?t / = Jv £, t:" !) ~ / = Jv £, f. IJ 7 '/ = Jv £, 2 - t:" !) F ,::::.;v £, 4 - t:o l) r-.· = Jv £ 
, t:" lJ Jf :.: f'' ==- ;v £ , t:' IJ :o:: / F = Jv £ , / IJ ==- 1v £. 7" 7 ') / = J~-- £ . or / IJ ;v £ , --1 
y ot- / IJ 1v £, -r 7 7 ') :,.; Jv £, or / or -v lJ JV £. '/ y / IJ ;v £, or-r ·/ 'J ;v !!5, 7 J;z 7 
/;v;ljl;;, ~~~/t:"l)/J~--£, --i~Y:/77/IJ;v;ljl;;, ~~Y/:;&-o'f-'"\T/l);v£,~y;/ 

~ ~ J;z •. :/ l) ;v £, ~ Y F l) ;v £. 1' y ~ y p· l) ;v £, ~ y ;f :/ lJ ;v £, e o o e l) :,.; ;v £ 
, 7x/t:"l)'/;v;ljl;;, 7oel)/;v£,A'.y/:;&-or'"\T:fl)~£.~y:f~Y:;&-:t-'V/7:/ 
lJ 1v £, ~ Y ;~·· 7 7 :/ IJ ;v £, ~ Y :/ 1 :/ 7 7 :/ l) ;v £, e l) F t:' l} ~ / = ;v £, ;t-or Y 

/t:Foel)Fel)~/=;v;li!.;, ~Y/7l)N£. ~Y;/7x=;v;ljl;;,~Y/77/7/ 

l) /V ;ljl;;' ~ y :/ [ 1 ' 3 J / :;&- * ';l l) /V £ ' 7 X / 7 !) JV £' / t: F [] 1 ';/ ~ / ;/ 7 7 = 
Jv £, ·!7 P 7 = !v £, .-{ ';/ !7 P 7 = !v £ , 1 , 3 - :/; :;&- :t- Y ~ / J;z' = Jv ;ljl;; , 1 , 4 - / :;d-­

or'"\J-7 f-.7lJ=;v;ljl;;&lJ/t: f''r::z~y;/ [1, 4] ;;d-:3f--lj-/=!v£;;?>~t.t0o 

[0020] 
rjii~£llf:aJ c!:t, ~7/£, /'-P?"YJ)f("f, 7k~;ljl;;, ;;d--:3?-Y;ljl;;, :r\:-NR 6 R 7 

:r\:rp, R 6 i3J:U'R 7 I:H!I.U'LLC:7k*J)f('T-X.i:tC, _ 6 7Jvolf-;v£-c."ib0a), 111~£.11$ 

!3i?·~~tR<':oh0 1lJ~3ftimO)jii~;ljl;;~;ffL.C:v•-ct:,J:t.'C, _" 7;vor;v£, 111~£~ 
8 n • ~ ~ tR 2" n o 1 n ~ 3 oo 0) 111 ~ £ :a:- ;ff L -c 1r ' -c t:. J::: v ' c , _ 6 7 ;v :::r or '/ £ • 111 ~ £ 
ft 8 ;;?> ~ 1i!i1:f.R."" *'- 0 1 7'1 ~ 3 1~ 0) 111:f!llo£ ~ ;ff L -c lr \ -c {:, J::: v \ c 1 - 6 7 )V :t- }V :h IV ;:f, = !V 

£. 111~£~Bi.l·~~tR<':oho 1l'i~3~0)Jii~£z;ffL-cv'-c'LJ:::~'c, _" 7;v"f-;v 
A ;v;;:t = Jv £. l!l:f!llo;ljl;;llf: B to• ~ il!ltR "";h, Q 1 n= 3 {[@ O)jii~£ :a:- ;ff L -c !t \ -c b J: It• 7' ;v­
/ 1 i.J> ~ ~tR 2' h 0 7 ') - 1v ;ljl;;& tf111~£~ 8 f.P ~ il!ltR 2" ;h, o 1 J'J ~ 3 f~ 0) l!l~ltz;ff L 
-c It • -c io J::: v ' 7' 1v- / 2 ZP ~ ~ tR 2" n 0 /'.., 7 o 7 lJ - Jv ;ljl;; r :¥: llOf T o 0 

[0021] 

rffi~£~BJ ci;J::, V7/£, /'-P-?'YJJl'>'r. *~lit. c" _" '/7P7;v"f-Jt--£& 
ac, _ 0 7;v:::r:t-'/£z:¥:1l0f~0. 

[0022] 
;$::3£fl}jO):r\: (I) 0)'/7 P/t::IJ~/ff::;i'J!fo/.H'i, B'f~l::il'f~Eh-'5~-c."toJ:::v'o B'f~J:jj'f 

~ 2" n 0 ~ ~ L -c t;J:, ~ {;jq¥)1=:. l'i, {5tl ;t fi ~ ~ ~ J;l[ ( {:9!J;oU'i li1ff. ~~, liP!~ J;l[, i!!,i .til* !!Jf:i;l[ 
' l) Y!t:;l?~, @'t~.t.\[. !l!tRN(;t:tllL 7 :;;ff::;Jk*!!Jt.t.\[, J;l[~.t.\[. *If::**~:!;\[, 3 r/'ft::**~ 
-~~), ;ff-~N#Y®:t;l[(~;t~~--' '/=r/'~i;l[. ~~.-{/~i;l[.~~~-. 7 
7Jv~i;l[. 7IY!!Jf:i;l[f~c") , 1ftmAJv:ctY~i;l[ UJiJ::t::f;>< ~YAJv:ct/~*- ~ l) 7Jv 

::;&- t:1 ;!- ljz /A Jv;;:t / ~:!;\[, =?!/A ;v ;;:t /~:!;\[, ~ y-j! / 7Jv ;;:t >ruti;l[, f. Jv.:r:. /A ;v;;:t 

>~i;l[, ~ /7 7-7-. Jv;;:t Y!!Jf::t;\[fj: C'') , 7 ~ / ~- ({JiJ ;t i::f 7 7r~ 7 :\" Yrut:t;l[, 7'';v ljz 

~ Y ®l;l[ t~ !:'') , [lg if& 7 :0:: Y i;l[, 7 Jv ~ ') 1fr: ~ i;l[ ( {5tl ;'{_ ;;f T ~ ') '/ A :1;1[, :h ') '/'A:!;\[ fJ: c· 
) , 7N~lJ±·~·tg(~;t~7~*'/r/'Ai;l[, :hN'/'/Ai;l[~~) ~~~5~~~ho 

[0023] 

;$::3£fl}jO):r\: (I) 0)'/7 r::z:/r::z;~Yjf::;i';-!lo/.JX.I'i-f:-O)B'f~l::Jff~i':oh0:!;\[c L.C:I'i, :a:; ( 
I I ) : 

Page 17 of 453



[ {!::; 3 l 
R, R2 

~,R3 
l L-A3 

A, 

W5545-0I 16 

( I I ) 

[Atp, A,, A 2 , A", R,, R 2 , R 3 , X&U'Ltl:l:~~O)JE~C:!Pl~C'il':>oa] 

C' iF 2' :h -5 ':/ 7 o 7 o /' / 1!::: i;'-~X l::l: -t 0) ~ ~ 1: lt'f '@: 2' :h -5 .Iii[ il' tzt j; L ~ '0 
[0024) 

j; t:: , * ~ ljJj 0) ':/ :7 o 7 o /" Y 1!::: 15-~ x r± -t 0) ~ ~ 1: 1l'f '@: 2' h o .lii.\. e: vc r:t , A c 1 ) 
;:)::f~f::l:A (I I) fC:}Jv'"'C, R 1 , R 2 &U'R" iJ>7J<~;]li:-=fC'm-5, ':/7D7D/~/{l:;£ 

4o/.! X l:t -t 0) 12E ~ 1: H :& 2' h 0 .l;l[ n> tzt;:!:: L 1t 'c 
J! (C' A ( I ) ;:!:: t~ l::l: A ( I I ) (C :}3 v \ -c' L il' A- c 0 N H- C' ib Q' ':/ :7 C1 7 C1 /" 

/{l:;1:f~XI:t-'tcTJ~~l:~'f@2"ho.l;\[7l>H;:t: L<, !fHc, X1J'!Mt*JJ1t-=fc·m0, ':/!7 o7 
o /~ /ft::;£~ x ;:t-c GY) !2E~l:~'f:&: 2< n 0 .lii.\.tJ' fit j; L "'o 

[0025] 

:;¢;;:~ ljJj 0) ':/ :7 o 7° o /' / fl:: "6-~ X l"i -t 0) ~ ~1: ll'f@ 2' h 0l;i[ C: L "'C l:t, ,:\, ( I ) ;:!:: t:: l;l: 
A (I I) ic:Bv'"'C, A" &u:A" l;t:1!lul:L-c, -ttt.:CtL':/7/£, /'•D.-:IYDl':-=f, c, 
_ "7Jv:\'-Jv1ll;;, r-oc,_ 6 7!V~;v£&ac, _ 5 7;v::z~/£t,Gi~:J:R2"tL01l'l 

3": 3 1il 0) ill~£ :a: ~ L -c ~ \ -c b J:: v \ ' 7 1) ~ /V £X l"i ""'- T C1 7 I} ~ IV£ C' ib 0 ' ':/ :7 C1 7 
D /~ /{l:':iS'~XI"i-'tcTJ ~~J::~'f'§: 2' ;h,g .lii.\_j>flfj; L V\ 0 

J!;-=-, A 2 &V'A" l::l:'l!EJLL"'C, -th.:Ch':/7/£, r-o.-7/Dl':-=f, C, _ 5 7;v:\'-!Y 
£, r.oc, _ 6 7;v~;v£&trc, _ 6 7Jv::I*'/&il'G~tR2'h0ll'l"E':3000)i!i~ 

£:a:~ L -c v' -c b J: I;\' 7!) -Jv£XI'i""'-T C1 7 I}~ ;v£--c' m 0' ':/ :7 D 7' C1 /' /{1:':15-1!;1!1 
X i:t -t 0) ~~i: lt'f'@: 2' h 0 .lii.\.7l~ !If ;ot L < , !J?Fi-=-, A 2 & VA a l:l:J!Elz: L -c, -t h.:Ch ':/ 7 
/£, r,;::rij/Dl':-=f, C, _ 5 7Jv~Jv1ll;;, /'DC,_ 5 7JI,~;v£&U'C 1 _ 5 7Jv:::1 
~':/£7J>G~tR2'h01 T::r?€31ii'iJO)i!i~£<r~L"'Cv'"'Cbd::v', 7x=;v£, -T7-'f';v£ 
, t:" !) :./ }V £, t:" 7 :./ = /V £, t:c !} ?l :./ = /V £, !::" lJ :0: :/ = }V £, * / lJ /V £X [j: -1 / ~ 
/ '} ;v£--c' ib 0, ':/ 7 o 7 t:1 /.:: /{l:; f;-!lo/.) X l:t -t 0) H'E~l:ff@ 2' h 0 .lii.\.n>flt ';:!:: LIt 'a 

[0026] 

f~iPC'b!l?fl=. A 2 l'l'':/7/£, /'Clij/Dl':-=f, C, _ 6 7Jv:\'-;v£, /'DC,_ 6 7 

}V ~ Jv £ & a c 1 - 6 7 /v ::z ~ ':/ £ 7) \ G ~ tR 2' h 0 1 J'J = 3 1il 0) ili ~ £ :a:~ L -c I, ·, -c b J: 
v'7==;v£-cib0, '/:7 w7"P/'/ft·6-~XI:t-tOJI2f~l:ff@i"h0.lii.\.; A" n>':/7 / 
& , r· p .-:~ Y Dl': + , * tMt & , c 1 _ " 7 1v ~ Jt/ & , r· p c 1 _ 6 7 ;V ~ ;v £ & a c , _ 6 

7 1v ::z * ':/ £ f.P G ~ iR 2' h 0 1 J'J 3": 3 {~ 0) Iii~£ <r ~ L "'C It • "'C b J: v ' 7 :c = Jv £X. l:t t:" I} 

/!v £ z: ib 0 , ':/ :7 D 7 t::u.:: / (l::i;"~ X i:t -'t 0) H'E~l: 3'f@ 2' h -5 :fJ[ ; A , iJ' /' a ij / Dl': + 
, C 1 _ 6 7 Jv ~ lv £, F• 0 C 1 _ 6 7 Jv :\'-IV£, C 1 _ 6 7 Jv ::I ~ ':/ £ C 1 __ 6 7 lv ~ 
!V £, c " _ " ':/ 7 a 7 ;v ~ ;v £ & a c , _ 6 7 ;v :::1 ~ ':/ £ f-p G ~ :J:R 2' .n 0 1 n 3": 3 00 OJ 

Jli ~ & ~ ff L "'C It' "'C b J: It' 5 - t:" lJ :0: :/ = ;v £ C' ib 0 , ':/ 7 D 7 P /"' >{!::;IS' 4o/.) X f;J: -'t 0) ~ 

~l:H~2'h0l;i[;!li'fl=, A, iJ';:J.)Jv£, t: FD*':/;:J.-1-;v£, ;:1- 1-~/;:J.r;v&&a 

;:J. f. :\'- ':/ .::c 7 ;v £ iP G ~ iR 2' h 0 1 J'J 3": 2 00 0) lli ~ £ <r ~ L -c It '-c t, J: It ' 5 - t:" I} :0: / = 
lv £ "(' ;b 0, ':/ 7 P 7 P /c; /fi::IS'~X l'i-'t 0) 12f~J::li'f@ ;:'< h 0 :ii[zr;flt j; '-.. lt 'a 

[0027) 

Jl.,{:$:i¥-J I= !::l:, :;¢;;:~ l.lFl 0) ':/ :7 P ::1' a/:> ft IS'~ R l:t -'t 0) ~~l: 3'f~ ;:'< :h 0 :ii[ L: L -c f:t, 0-
T OJ{l:;iS'¥<! iP G ~ l:ftL 0, ':/ 7 t:1 7" t:1 /" Yfl:;ir~ X l:t -t 0) 12f~l: ~'f~ 2' fr., 0 :ii[7l>tzt;!:: LIt·, 

1 ) ( 1 R , 2 s ) - 2 - [ ( 2 , 4 - :./ ;:J. 7 ;v e lJ :: :./ Y - 5 - -1 ;v) ;t * ':/ ;:1- 7 ;v 
] - N - ( 5 - 7 Jv T D t:" I} / / - 2 - .-{ Jv) - 2 - 7 :.r: = Jv ':/ 7 P / 0 /"' / 1J Jv ;;:f, * 1:)­

:3:_ r; '> 

2 ) ( 1 R , 2 s ) - 2 - [ ( 2 , 4 - '/ ;:J. 7 ;v t:" IJ =: :/ / - 5 - -1 1v) ;t ~ ':/ ;:J. 7 ;v 
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J - N - ( 5 - 7 ;v ::;t o - 4 - / 7- ;v !::" !J :/ > - 2 - -1 ;v) - 2 - 7 ;L = ;v 0/ ~ o / o / ~ 

:/ 1J ;v :¥ "1'- -if ~ F , 

3 ) ( 1 R , 2 s ) - N - ( 5 - ~ o o - 4 - / 7- ;v t:" lJ :/ > - 2 - ~ 1v) - 2 - [ ( 
2 , 4 - :/ ;/- Y Jv t:" ') ='.: :/ :/ - 5 - /, Jv) ;>j- :'f- ~· ;/- T Jv] - 2 - 7 ;:c =IV 0/ ~ 0 7 0 / ~ :/ 

1J ;v:¥ :t- -if~ V, 
4) (lR, 2S) -2- [ (2, 4-/;<.7;vt:"!)~/>-5--{;v) ::;t:?r-//7;v] -N 

- (5-7 ;v::;to- 4-:1- ;.. :3? /t:' ') />- 2 -~ ;v) - 2-7 ==!v/~ o 7'o/~:/ 1J;v:¥:3? 

-if~ F, 
5) (lR, 2S) -N- (6-7;v::;tot:'!J/>-3-{;v) -2- [ (2, 4-//rlv 
t:'!) ~ />-5--1 ;v) :T:'f-> / r1v] - 2 -7 =- =!v/~ o 7o ;Z>1J ;v;:T-:':3?-if ~ F, 
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;1: 7- iv- 2 - 7 7- Jv !:::" l) '0_ :/ / - 5 - ~ Jv) :T ::\:- :/ ;1: 7- ;v] - 2 - 7 c:::: ;:::::. Jv / :7 o 7 o /~ 

/ ;:/J }V * ='?.f)- :': F' 
71) (1R, 2S) -2- (4-:7Po7x::::;v) -2- [ (2, 4-'/77-;ve'}'O_/Y 

-5 -~ ;v) :::&-='?> 7 f-;v] - N- (5-7 ;v:To t:, IJ /Y- 2 -~ Jv) :/11 o7"oF~/JJ;v* 

='? -IT ~ F , 
7 2) (lR. 2S) -2- (3, 4-:/7JvT07x:=.Jv) -2- [ (2, 4-/;1:7-;vt:o 

1) :':/Y-5-~Jv) :T:!f->77-;v] -N- (5-7;v:;t-P-4-;1:7-Jvt:''}/Y-2-~;v) 

>7 o /o/~Y7J:v#:!f--IT :': F, 
7 3) (lR, 2S) -2- (3, 4-/7;v:To7x::::;v) -2- [ (2, 4-:/;1:7-;vl:::" 

'} ~/Y-5-~Jv) ;;t:!f-:/;1:7-;v] -N- (4-7;v:;1-o7x.;::=.Jv) :/;?o/O/~/fJJv#:!r 
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-If- ::0. ~~-' 

74) (lR, 2S) -2- (3, 4--/7Jv;;d-t:t7::.c=;v) -2- [ (2, 4--/;1"7-Jvt:" 

1J ::0.//-5 -~ ;v) ;;1-clf-/7 "f-;v] -N- t:" IJ /Y- 2 -~ Jv/:7 t:t-:/o;~/;V;v;f,clf--JT": F 

7 5) (lR, 2S) -N- (5-/7/t:ol}-//-2-~!v) -2- (3, 4--/7JL<;f-t:t 

7::.c=!v) -2- [ (2, 4--/;17'-!vt:OIJ ::0.//-5-~;I---) ::t-"f-Y/7-;v] ~-:7o-:/t:t!~/ 

:fJJv ;F elf- -If- ::0. F, 
76) (lR, 2S) -N- (5-:7t:tt:tt:"IJ-/Y-2-~;v) -2- (3, 4--/7/VTO 
7::c:=-;v) -2- [ (2, 4-/;17'-;vt:OIJ ::0.//-5-~Jv) ::&-clf-/77'-k] Y;7o-:/PJ~/ 

:;iJ It-* elf- -t)- ::0. F' 
7 7 ) ( 1 R, 2 s) - 2 - ( 3 , 4 - -/ 7lv ::&- P 7 ,::c -=- Jv) - 2 - [ ( 2 , 4 - /7 7 Jv !::'" 
') ::0.//-5--{Jv) ::&-clf-/77'-;v] -N- (5-7Jv;&-ot:OIJ//-2-~Jv) ~:7o-:/P!~ 

Y 17 ;v;F elf- y- ::0. 1~·, 

7 8) (1 R, 2 S) -N, 2-t:''/- (3, 4-/7Jv;&-D7x:=-Jv) -2- [ (2, 4-::/ 

7 "7-;v t:" lj ::0. ://- 5- ~ ;v) ::&-elf-/ 7 7 '""] /7 o7o 1' / :fJ ;v;f-clf--t)- ::0. F. 
7 9) (lR, 2S) -N- (2, 4-::/7JvTP7_::cc:=.;v) -2- (3, 4-/7;v;&-t:t7 
_:cc:=.:v) -2- [ (2, 4--/;17-;vt:"lj ~//-5-~;v) ::&-clf-/;1"7-lv] Y7o7'D!"-/7J 

;v;F "f--t!- ::0. F, 
8 0) (lR, 2S) -2- (3, 4-/7Jv;&-P7_:c=;v) -2- [ (2, 4-/7"'7-l[.ct:o 
lj ::0./>-5-~;v) ::&-clf-/77-Jv] -N- (5-7;v;t-o-4-;l \>clf-/t:"lj-//-2-~;v 
) /7 o-:/D,~/:fJ;v;Fclf--ti-::0. 1<, 
8 1 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - -/ 7 7 Jv t:" ') ::0. -/ /- 5 - ~ Jt-) ::&-elf- /;I 7 Jv] -
N- (5-7 Jv;:d-o t:o lj //- 2 -~ !v) - 2- ( 3-7 }> "'r-/7 :o::C::.Jv) /7 ofp;,/:;iJJv 

;F "'f- cJ;~- ~ F , 
8 2) (lR, 2S) -2- [ (2, 4-/;,<7-;vt:"lj::0.//-5-~;v) ::&-"'f-//7-;v]-
N- (4-7/VTD7::c:=-/V;V) -2- (3-/~"f-/7:o:::=-/V) /7t:tft1;'>1JN;F"'f--lj-i 

8 3 ) ( 1 R ' 2 s ) - 2 - [ ( 2 ' 4 - / ;/ T /V t:" ') ~ -/ / - 5 - ~ /V) :;1- elf- / ;I T 
;v] - N - ( 5 - 7 Jv :;1- r:z - 4 - / T Jv t:" 1) -/ / - 2 - ~ Jv) - 2 - ( 3 - ;/ f. "'r- / 7 = 
-=- ;v} / ;7 1:1 7 1:1 ' ' / :fJ Jv ;¥elf- -IT ~ J<, 
8 4 ) ( 1 R , 2 s ) - N - ( 3 , 4 - -/ 7 1v :;1- 1:1 7 :r:. = ;v) - 2 - [ ( 2 , 4 - / ;I 

7 1v !::'" IJ ~ / / - 5 - ~ Jv J :;1- elf- / ."'- 7 tv] - 2 - ( 3 - /· 1-- elf- '/ 7 :r. -=- Jv) / 7 1:1 7 1:1 

''/:fJ;v;F"'f--!f- ::0. F 
8 5) (lR, 2S) -2- (3-7;v;&-t:t7:r:.:=-;v) -N- (5-7;v;;1-oel]//-2-
~;v) -2- [ (4-;1 t-"f-/;17-;v-2-;1'7-kt:"lj ::0.//-5-~;v) ;;1-"f-//"f-;v] Y7 
o 7" o ,, / 7J ;v ;t; elf- -t1- :0: F, 
8 6) (1R, 2S) -2- (3-7Jv/tt:t7=-=!v) -N- (4-7lv::&-o7=-=;v) -2 
- [ (4-7 1--"f-Y'/7-Jv-2-/7-Jvelj ::0.//-5-~;v) ::t'"'r-Y/7-Jv] '/;7'C17o,,/ 
:;b;v;f,"'f-7:0. F, 
8 7) (lR, 2S) -2- (3-7;v;&-D7=-=!v) -2- [ (4-/ t-"'f-/;17-;v-2-
;<"f-;vt:ol) ::0.//-5-~Jv) ;;1-clf-/;17-Jv] -N- (t:"lj//-2-~;v) /;7D7Pl'/:fJ 

;v;f-"f--!T:O. F, 
8 8) (lR, 2S) -N- (3, 4-/7;v;;d-o7x.=!v) -2- (3-7Jv/to7x.:=-Jv 

) -2- [ (4-;1 rclf-/;l"f-;v-2-;<"f-;vi::'"V ~//-5-~;v) /tclf-Y/7-!v] /;7D'-/ 
1:1 ~~/77Jv;f-"f--t)- ::0. F, 
89) (lR, 2S) -N, 2-!:::''7- (3-7!v/tt17x:=-Jv) -2- [ (4-71-clf-/;IT 

;v-2-;<"f-;vl::"V ::0.//-5-~Jv) :t-clf-::..--77-Jv] '/;7o7o;'/:fJ;v;¥clf--ti-:O. F, 
9 0) (lR, 2S) -N- (2, 4-//!v;&-D7::c:=-;v) -2- (3-7Jv/to7x=;v 

) -2- [ (4-;1 r"f-Y/"f-;v-2-;17-;vt:"l) ::0.//-5-~Jv) /tclf-Y77-;v] Y;7u7 
o ,,y i:l ;v;¥clf--!f- ::0. F, 
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91) (lR, 2S) ~N~ (2, 5~/7Jv:;l-D7x.==c;v) ~2~ (3~7;v:;l-P7x==clv 

) ~2~ [ (4~7 f-..~~77-;v~z~7T-.!I--l::"!J :'::./>~5--i;v) :;t-~~77-lv] ~7o7" 

D/~./:i:lJv;:f-~-!T:': F, 
9 2 ) ( 1 R , 2 s ) ~ N ~ ( 5 ~ 7 o P !:::" !J :./ ./ ~ 2 ~ -1 1v) ~ 2 ~ ( 3 ~ 7 ;v :;to 7 c:r: = 
;v) ~2~ [ (4~7 f-..~~~?i'T;v-~2~7;"!v'::"l) :'://~5~--{Jv) :;t-~~77-!V] ~/o 

:/o,~./j];v*-~-!T:': F, 
9 3) (1 R. 2S) ~N~ (5~7;v;t-P~4~7"f-;vt:"!}/./~2~--{.fv) ~2~ (3~ 

7Jv%o7x==cJv) ~z~ [ (4~7 f.~~77-;v~z~7"f-;v'::ol) :'://~5~--{;v) %~::-/ 

77'-;v] ~/o:/o/~/:i:lJv#.~-!T:': F, 
94) (1R, 2S) ~N~ (5~S-/T/eo!}:.//~2~--{Jv) ~2~ (3~7JvTD7I==c 

Jv) ~z~ [ (4~7l,~~7'T;v~2~7f;vl:::"') :':/>~5~--{;v) %~~77'-;v] Y"!7r::z 
fo/~/:i:l;v#.~-!T:': F, 
9 5) (1R, 2S) ~2~ (3~7;v;f'o7I==cJv) ~2~ ( [ (4~7 f-..~Y"7f-;v-~z 

~77'-Jvt::'l) :'://~5~--{;v) %~~77-lv] ~N~ [5~ (l,!J7;v%P77;r.--) 1:::"1)/> 

2 ~--{;v] ~!7 o:Tor~/:iJJv#.~-lj-:': F, 
9 6) (1R, 2S) ~2~ (4~7Jv;d-o7x==c;v) ~N~ (5~7;v;d-r::zt:ol)/>~2-

-1 ;v) - 2 ~ [ ( 4 ~ 7 f.. ~ :/;/ 'T ;v ~ 2 ~ ;;< T Jv t:o !) :': :./ ./ ~ 5 ~ -1 1v) % ~ ~ 7 'T !v] ~ :7 

o :/o ,{/:iJ/v#.~-lj- :': l< 
9 7) (1 R, 2 S) ~N, 2-t:".A (4~7JvTP7I=:c;v) ~2~ [ (4-7 f-..~~77'-

Jv-2~77-;vt:"l) 0://~5---{;v) %~:/77'-Jv] ~!7P:/P/~/iJ;v#.~-J:J-~ r:·, 
98) (1R, 2S) ~N- (5~/oot:"l)/>-2~--{;r.--) ~2~ (4-7;v7]-o7x=:c 

Jv) ~2- [ (4~7 f.~~7'T;v~2~7f;vt:" 1J :':/>~5---{;v) 7!-~~77'-.!v] S-//P 

:/P FC:/:iJ 1v#.~-!T ~ F, 
9 9 ) ( 1 R , 2 s) ~ N ~ ( 5 ~ 7 Jv 71- o - 4 - ;!- 7'-1v 1::::" !J :./ > ~ 2 ~ -1 1v) - 2 - ( 4 ~ 

7Jv%P7x==cJv) ~2- [ (4~7J'~~7;"Jv-2~77;vt:,l) ::0:/>~5~--{;v) 71-~/ 

77-!v] ~!7o7u/-':./:tJJv#.~-IT:': F, 
1 oo) (1R, 2S) ~2~ (4~7;v?t-D7x=:c;v) ~2~ [ (4~;1- f-..~S-/77'-JL--~2 

~ ;1- 7-?vl:::" !J :': //~ 5 ~--{;v) 7!-~/ 7 f;v-] ~ N ~ 1::0 1J />- 2 ~--{ JvS-/:7 u :Tu /{/:tJ ;v 

#.~-IT:': F, 
10 1) (IR, 2S) ~N~ (3, 4~/7;v%D7x=:c;v) -2~ (4~7;v;d-o7x=:c 

;v) -2~ [ (4~;1- f-..~/;;<7-;L--~2~;!-7-!vl:::,l):':/>-5~--{;I---) T~/77-;v] ~/o 

:/ur">:tJ;v#.~-lj-~ F, 
10 2) (1R, 2S) ~N~ (3~7;v7]-D7x=;v) ~z~ (4~7;v?tr::z7x=!v)-
2~ [ (4~7 f.~·>;l';f-Jv~2~7"f-;vl::ol) 0:::././~5---{;v) T~~;;<f;v] ~/D:/D/{ 

./:tJ;v#.~-J:J-~ F, 
10 3) (lR, 2S) -2~ (3, 4-/7!VTP7::c.=/V) ~2~ ( [ (4-7 f-..~y/.,( 

'T;v~2-77-Jvl:::ol) 0:::/'./~5~-1;v) 71-~S-/77'-;~] ~N~ (1::"1):./>~2~--{;v) //D 

/P?-::/n;v#.~-if-~ !-'', 
104) (1R, 2S) ~2~ (3, 4~/7;v7]-P7x=;v) -N~ (5~7;v;t-u~4~ 

7 7-;v 1:::0 

') :./ Y ~ 2 ~ -1 ;v) - 2 ~ [ ( 4 ~ 7 f.~ S-/ 7 7-Jv~ 2 ~ 7 7-;v e" lJ ::0: :.//- 5 - -1 ;v 
) :T~S-/ ;< f;I---] ~/ D :To /~/:tJ Jv#.~-lj-::;: V, 
10 5) (lR, 2S) ~2~ (3, 4~/7Jv:;l-P7.::c.=!v) ~N~ (4~7;v7]-D7I= 

1v) -2- [ (4~7 ~~S-/77-;v~2~PJ-;v-e') ~/>~5---{Jv) ::t-~S-//-7-;v] ~!7o 

:/D/-;:./:tJ;v#.~-J:J-::0: r:-, 
1 o 6) (1 R, 2 s) ~N, 2-1::::--:A (3, 4~/7;v?to7I=Jv) ~2~ [ (4-7 f.. 
~~ 77-Jv~ 2 ~ 7 ;-;vi:::" V :::: />~ 5 ~--{ ;v) 71-~~ 7 7-;v J S-/7 o 7"p /~/:tJ ;v#.~-!T::: F 

10 7) (lR, 2S) ~N~ (2, 5-/7;v7!-D7x=:c;v) -2~ (3, 4~/7;1---7]-o 

7==!v) -2- [ (4~7 ~~~/7;v-2~7f;L-t:"!J :':/>~5~--{;v) %~~77'-Jv] 

S-/:7 P/P/"'>:iJ;v#.~-!_!-::0: F, 
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10 8) (1R, 2S) -N- (2, 4-/7;~;TP7;r_::O/i>) -2- (3, 4-/7;~/tP 

7=::o;~>) -2- [ (4-:-< l--~-:/;<-:T;v-2-;<7-;~el) :3:/>-5--i';v) ;ot~>:-<7-;~J 

-:/:7 p 7"P /::.-c;b }V~~-1;1- :3: F' 
10 9) (1R, 2S) -N- (2, 3-/7;~:To7=::o;v) -2- (3, 4-/7Jv;To 

7==!1.-) -2- [ (4-;< l--~-:/;<7-;v-2-;<7-;H:"IJ :3:/>-5---f;~) /t~-:/;<7-;~>J 

-:/:7 o 7P/-':>;b;~>~~-~;~- :-0: r-", 
11 0) (lR, 2S) -2- (3, 5-/7Jv:TP7=::o;v) -2- [ (4-;< f-~/;<7-
!v- 2 - ;< T }V e ') :3: :;: /- 5 ---1 JV) /t~-:/ ;< T )[/] - N- 1:::" l) / >- 2 ---1 J'v > :7 CI 7" l:::u~ 

>fJ,~>~~-1;1- :3: F, 
111) (1R, 2S) -2- (3, 5-/7;v;TP7::c::o!i>) -N- (4-7lkTD7x:=o 

11>) -2- [ (4-;< l'~YJ'TJ'v-2-:-<'TtH:"') :3://-5---f;v) :T~:>;<"f-;~J /:7P 
7CI/{/j:);'v~~-l;l-:3: F, 
112) (1R, 2S) -2- (3, 5-/7;v;Tr:z7cc.:=c!v) -N- (5-7;v:;;t-r:z-4-

;<'J-;vt:"')/>-2---f;v) -2- [ (4-;< i--'"i'"/';<"f-;v-2-;<'J-;vel) :3:/>-5---f;v 

) :T~/;<'T;v] /7o7o/">:b;~~~-l;l-:3: F, 
11 3) (1R, 2S) -N- (3, 4-/7;~;TP7x:=c!~) -2- (3, 5-/7J~;TD 

7==~l -2-[ (4-;<Jo~/:-<-7;~-2-;<-T,~eJ~/>-5---f~l :T~/;<7'-~J 
/7 o7Pr~>:b;~~~1;'-~ F, 
1 14) (lR, 2S) -2- (3-;7PD7x.:=c;v) -2- [ (4-;' jo~/;--('J-;~>-2-

;< TIV 1:::" I) :3: />-5---1 ;'v) :T~/ ;< TIV J - N- e I)-/>- 2---1 J~-:/:7 CI ::To /"'>;b Jv~ 
~-1;1- :3: F, 
115) (lR, 2S) -2- (3-;7oo7x:=c;v) -N- (5-7;v;To-4-J''TJvl:::" 

IJ/>-2--{Jv) -2- [ (4-;< 1--~:>;<7'-;'v-2-:;<"f-;'vl:::"') :3:/>-5--{;v) :;1-~> 
;<7'-1v] /7 o::To/~/;b;v~~-1;1-~ !"'', 
116) (1R, 2S) -N- (5-7;'v:;d-P-4-;<'J-;vl:::"'}//-2--i'Jv) -2- (3 
-7Jv:To7x::OJ~) -2- ( { [4- (;< 1--~/I'T;v) -2-;<"f-;vl:::") :3:/>-5---(;'v 

] /t~/} ;<"f-;v) :>:7 o::To/{/::Q;v~~-1;1-:3: F, 
11 7) (1R, 2S) -2- (3-7;v;;t-o-5-;< l--~/7::c:=c;v) -N- (4-7/vT 
o7:c:=c!v) -2- [ (4-;< Jo~/;<'J-;v-2-;<7'-;vt:"'J ~/>-5---f;v) ;ot~>;<'J-Jv 

] /:7 ofo/"/:hlv~~-1;1-:3: }":', 
1 1 8) (1 R, 2S) -N- (3, 4--/7;v:To7:r::=c;v) -2- (3-7Jv:;;t-o-5-
;J Jo~/'7::r::=c/v) -2- [ (4-;/ lo~/:J'T;v-2-;<'J-;vt:"') ~-/>-5---f;v) :To\'-> 

;<7'-Jv] /7P7"o/"/':b;v~~-l;l-~ F, 
1 1 9) (1 R. 2 S) -2- (3-7;v;oto-5-;< J--~:>7:r:=;v) -N- (5-7Jv:T 

ol:::"lJ/>-2---f;v) -2- [ (4-;/ lo~>;<'TJ~-2-:J'J-;vl::::") ~/>-5---f;v) :T 
~/:!7'-Jv] >:7 o7"o/{/;hJv~~-l;l-~ F, 

12 0) (1R, 2 S) -2- (3-7;v;;t-o-5-;< ioo\'-/7:c=!v) -N- (5-7/VT 

o-4-:J r-~>t:"!J-/>-2--iJv) -2- [ (4-".,~ lo~>:J'J-;v-2-:J'T;vl::::"') :3:-/> 
-5-?j';v) ::t-o\'-/;/7'-Jv] /:7o::TPr~>;b;v~o\'--lT~ F, 
12 1) (1R, 2S) -2- (3-7;v:;t'o-5-;< jo~/7::c=!v) -2- [ (4-;/ r 
~~;/ 'J-;v- 2- ;< 'T1vt:" l) :3: /'>-5---1 ;v) :T~/ ;< Tlv] -N-1:::" I)-/>- 2---1 ;v/:7 

o::TP/~/:hJv~~;r~ F, 
12 2) (1R, 2S) -2- (3-7;v;;To-5-;J l--~/7::r:=;v) -N- (3-7~:T 

P7:r::=o;v) -2- [ (4-;< r~Y;/TJv-2-;/7'-Jvl:::o'] :3:/>-5---f!v) ::t-~>;<'J-;v 

] /:7 :::r-:To/~,/;h;v~o\'--1;1- :3: F, 
12 3) (lR, 2S) -2- (4-7;v:;t-P-3-;/ }-~/7::c:=oJv) -N- (5-7Jv:T 

o-4-;<7-;vt::"')/>-2-A.il--) -2- [ (4-;/ lo~/;J'J-;v-2-77'-Jvt:"l) :3:-/>-

5---f;v) ::t-~/:J'J-;v] /:7o::To/">:h;v~o\'--1T3: F, 

1 2 4) ( 1 R , 2 s ) - 2 - [ ( 4 - ,:r, 7 Jv - 2 - :;< 7'- Jv !:::" IJ :3: -/ > - 5 - -1 ;v) :T 
~ / ;1 7- 1v J - 2 - ( 3 - 7 ;v :To 7 ::ro = ;v) - N - e 1J / >- 2 - 4 ;v > :7 o :7 o /~ > 
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;tnv ;t; ::¥-- -IT :::: F , 
1 2 5 ) ( 1 R , 2 s ) - 2 - [ ( 4 - x 7- ;v- 2 - ;;< 7- Jv t:" I) =::: :/ / - 5 - -1 ;v) :;;1-

::'t-- > .:/' 7- ;v J - 2 - ( 3 - 7 J!- ;;t- o 7 x -==- ;v) - N - ( 5 - 7 ;v ;;t- o t:" I) :> / - 2 - .-1 ;v 

) > 7 o 7 o r~ / ::.tuv * ::¥-- -!)- :::: F , 
1 2 6 ) ( 1 R , 2 S ) - N - ( 5 - :/ 7 / !:::" l) :/ / - 2 - ...( ;v) - 2 - [ ( 4 - = 7-
!v- 2 - ;/. T f[/ !::" I) ::0: y /- 5 - ...( Jv) ;;j- ='t- :/ ;/. T Jv) - 2 - ( 3 - 7 ;v ;;j- D 7 :r:. _::::;[/) 

/7 o 7 o /~ Y :fJ ;v;t; ="r-tf-:::: F, 
1 2 7 ) ( 1 R , 2 S ) - N - ( 5 - 7 o o e 1) :/ / - 2 - .-{ ;v) - 2 - [ ( 4 - = 7-
Jv- 2 - ;/. T ;v 1::" I) ::;: / / - 5 - ~{ Jv) ;;1- :lf- / 7 T !v] - 2 - ( 3 - 7 IV ;;j- P 7 :r:. _:::: Jv) 

>7o7o/~/:fJ;v;t;:Jr-tf-": F, 
1 2 8 ) ( 1 R, 2 S ) - 2 - [ ( 4 - = T IV- 2 - 7 T /V 1::' 1) ':_ / /- 5 - ...( Jv) :;1-

:lf- / 7 7- ;v] - N - ( 5 - 7 /v :;t- a - 4 - ;/. 7- Jv e I) :/ / - 2 - ...( Jv) - 2 - ( 3 - 7 lv 

;;t- p 7 X -==-IV) / 7 p -f D /" / :fJ }V * :lf- -IT :::: F' 
1 2 9 ) ( 1 R , 2 S ) - 2 - [ ( 4 - = T Jv- 2 - 7 T Jl-· 1::" I) ':_ :/ / - 5 - ..{ !I-) T 
:lf- /7 T Jv] - 2 - ( 4 - 7 Jv :;;1- P 7 :r:. _:::: ;v) - N- !::" I) ://- 2 - ..( Jv / 7 P 7 P ;~ / 

:fJ ;v ;t; :lf- -l;l- :::: F , 
1 3 0 ) ( 1 R ' 2 s ) - 2 - [ ( 4 -X T /V- 2 - 7 7- IV 1:::" I) :::: :> /- 5 - ...( IV) :T 
:lf- > 7 7- Jv] - 2 - ( 4 - 7 ;v :T o 7 x -==- 1v) - N - ( 5 - 7 ;v ;;&- o t:" IJ / / - 2 - .-{ Jv 

) / 7 D 7 D /~ / :fJ IV* :lf- -IT :::: F' 
1 3 1 ) ( 1 R , 2 S ) - N - ( 4 - 7 P t:1 !::" I) / / - 2 - .-{ ;v) - 2 - [ ( 4 - ::r:. 7-
;v - 2 - 7 7- ;v t:' 1J ::;: :;' / - 5 - .-1 ;v) ::t- ='t- / 7 7- Jv J - 2 - ( 4 - 7 ;v :T o 7 x -==- ;v) 

>· 7 P 7" P r~ / :fJ ;v ;t; :lf- -If- ": f:", 
1 3 2 ) ( 1 R , 2 S ) - 2 - [ ( 4 - = 7- Jv - 2 - 7 7- JL.· !::" !) ::0: / / - 5 - ..{ ;v) ;t­

:lf- / ;/. 7- /v] - N - ( 5 - 7 ;v ;;t- o - 4 - 7 -; IV t:' l) / / - 2 - .-{ !v) - 2 - ( 4 - 7 Jv 

:;;1- D 7 :L -==- }V) / 7 t:1 7 p /~ / :fJ /V * :lf--!)- "- F' 
1 3 3 ) ( 1 R ' 2 s ) - 2 - [ ( 4 - = 7- /V- 2 - / T }V !::" ') :::: :.-" / - 5 - .-{ IV) :;t­

:lf- / / 7- Jv) - N - ( 3 - 7 1v ;;t- o 7 :L -==- ;v) - 2 - ( 4 - 7 Jv ::t- o 7 x -==- ;v) > 7 o 7 
D /~ / :fJ ;[..· * :lf- v :::: F' 
1 3 4 ) ( 1 R , 2 s ) - 2 - [ ( 4 - x 7- Jv - 2 - / 7- Jv t:' IJ :::: :> / - 5 - ..{ Jv) ::t-
::'t--//7-!V] -N, 2-1::··.:7. (4-7;v:;t-o7x-==-!v) >7o7o;<:y:fJJv;t;=t--!;l-:O: F, 

1 3 5 ) ( 1 R , 2 S ) - 2 - [ ( 2 . 4 - :/ ;/. 7- lv !::" I) ':_ / / - 5 - ...( Jv) :;;1- :lf- / 7 
7- ;v] - 2 - ( 3 - 7 ;v ;;t- o - 5 - / f: :lf- > 7 x -==- ;v) - N - ( 5 - 7 ;v ;;t- o t:' I) / /-

2 - ..{ ;J... ) / 7 o 7 o ; .( / :fJ Jv :zK :lf- -!)- :0:: F , 
1 3 6 ) ( 1 R , 2 S ) - N - ( 5 - 7 r::z P !::" I) :/ / - 2 - .-{ lv ) - 2 - [ ( 2 , 4 -

/ ;;< 7- ;v t:" I) ::;: :;: / - 5 - ..{ ;v) ::t- :lf- > ;;< 7- Jv] - 2 - ( 3 - 7 ;v ;;&- a - 5 - ;;< 1-- :lf- > 7 

x -==- Jv) / 7 a 7 o ;..O: / ;J:; Jv ;t; :lf- -IT ::;: F, 
1 3 8 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - :/ 7 T lv !::" I) ::0: / / - 5 - ...( !v) ::;J- :lf- / 7 
7- Jv] - 2 - ( 3 - 7 Jv :;;1- o - 5 - / 1-- :lf- / 7 :o:c -==- lv) - N - ( 5 - 7 ;v :T o - 4 - / 7-
!v t:" r; ':. / / - 2 - ..{ Jv) / 7 o 7 o ;..O: / ;J:; ;v ~ ::lf- -l;J- ':. F , 
1 3 9 ) ( l R , 2 S ) - 2 - [ ( 2 , 4 - / / 7- Jv 1::

0 

I) ::0: :/ / - 5 - -1 Jv) :;;1- :lf- / 7 
7 ;v J - N - ( 5 - 7 ;v ;;t- o 1::0 lJ :> / - 2 - .-{ IV) - 2 - ( 3 - f: I) 7 !V ;;t- o ;;< 7- Jv 7 :r: 

-==- 1v) / 7 o 7 o ;.f../ :fJ ;v ;t; :lf- -!T ':: F, 
1 4 o ) ( 1 R , 2 R ) - 2 - c 4 - ~f o oc- 7 x -==- 1v) - N - ( 5 - 7 o o e lJ :> ~· -
2 - -1 1v) - 2 - [ ( 2 , 4 - ::; ;;< 7- ;v e IJ :::: :> / - 5 - -1 1v) ;;t- :lf- '/" ,:J. 7- 1v J / 7 o 7 
o ;.( / :fJ ;t-· ;t; :lf- -IT ::;: F, 
1 4 1 ) ( l R , 2 R ) - 2 - ( 4 - -.f a 't- 7 x -==- Jv) - 2 - [ ( 2 , 4 - :> / 7- Jv 1::

0 

I) ::;: :> /- 5 - -1 ;v) ;;t- ::lf- // 7-1v] - N- ( 5 - 7 ;v ;;t-o t:" l) :> /- 2 --1 ;v) /7 a 

7 t:1 /~ /;}:; Jv * ='t- -lj- :::: r"' 
14 2) (1R, 2S) -2- (3-7ar:r7x-==-;v) -N- (5-7/V/tt:r-4-/'Tivl::o 

I) :> ~- 2 -1' ;v) - 2 - { { [ 4 - U 1-- ='t- /7 7-Jv) - 2 - 7 -; ;v !::" I) :::: :> /- 5 - /( Jv J 
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/t~/} 7-T;v) /7r:z7r:z/~/;bJv;S~TO:: !-", 
1 4 3 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - / 7 7- ;v '::0 1J 0:: / / - 5 - "1' !v) ;:1-~ / 7 

T Jv] - N - ( 5 - 7 Jv T r:z ;J. T /V e 1J / / - 2 - "1' Jv) - 2 - ( 3 - 7 IV ;:1- r:z 7 X. -==- /V 

) / :7 r:z 7' r:z / ~ / ;b ;v ~ :'f T ·::: F , 
1 4 4 ) ( 1 R , 2 s ) - 2 - [ ( 2 , 4 - / / 7- Jv e IJ :::: / / - 5 - "1' Jv) /t ~ / 7 
7 ;~-> J - N - ( 5 - 7 Jv ;;t r:z 1::0 lJ :r" / - 2 - "1' ;v) - 2 - ( 3 - 3 - F 7 ::r -==- ;v) / :7 r:z 

::t'r:z/~/;bJv~~-1;1-C::: F, :BJ::U 
1 4 5 ) ( 1 R , 2 S ) - N - ( 5 - 7 Jv ;;t P 1::::

0 1J / / - 2 - { Jv) - 2 - [ ( 4 - 1:: 

F r:z ~ ;/ ;J. T )V- 2 - ;J. T /V 1::::
0 

l) ::: / / - 5 - "1' /V) ;:1- :'<;- / / T /V] - 2 - ( 3 - 7 /V ;;t 
p 7 ::r -==- Jv) /:7 r:z 7 r:z /~ / 1J /V ~ ~ -1j- :::: Fa 

[0028] 

~~= . .:$:3£1lJ10):J.'\: (I) 0){(:;~---~ [0.T, it:~~ CIJ L'v'?, fi:!:i:J.'t-r:·~En{'dtfr~ 

'-::. ":) v, -c L IPl #ti ~= ~\3C -9 ~ J X: ti .:C 0) ~~ J:: llf~ E tL 9 :!;\[ 0) ~llilt: '= ":) v' -c Jm IJFI -9 ~ o 

;rt; ( I ) :=:t.o v' -c, L 7J' :r\,- C 0 N H- Cl)~ftli0. rO) 7JliHc: J:: 0 -c~@:T ~ .:=_ L' iJ' tl:l * 
Qo 

:i't (I-1) 

[ ft:4 J 

>XR,NH 
I ~ -~ \ 

A2 0 A:; ( I - 1 ) 

[:J.'tcp, AL A2, A3, R1, R2, R3:f3J::UXIiiliJ~cL'IPJC~!Jt:ca:7f:-t-o] C'7f: 
E tL 9 {t: ~ :Jo/J ( I ) :10 J:: U -t 0) 'fl r.,'H:$: li , f7U ;t_ l;i 0. r 0)- f.llt 1'19 ~ lli $I= ~c lfili; 0) ::17 i't: .Mu:.nc: 
~ lli fJiL ~1M! fjlH= l3C lfili; 0) ::!:Ill:<'!!} I= 1li= 0 -c ~ 11!(: E tL 0 o 

[0029) 

2fs:3£1lJlO)ft§'-~ (I) :a:-~lli-901l1iH=fflv'~ml:f-tf(:;~'-~(-::..tHt0 IR)l,fllfLlJtJ L'li, ojt~ 

11: =l~Jx. Jt: iC: .fiJ ffl 2: t1.- 0 m?. i~!L!I -c ib tL 1£ v 'T ;h, -r: <6 J:: < , tit- :l L < li , f!lrJ ;t_ 1£ /'' r:z 7· / mt '1'­
, J::i'tCO)Ji:~£U a c!ll~ E tL -c t, J:: v \ c l - 6 7 IV~ ;r.<:::Z Jv * -=-;v z- ~ /£, J:: llc O)ji: 

~£U a -r:&:~ E tL -c t, J:: v '7 1J - !V ;;z Jv *-==- ;v /t ~ / £'!!} i.l> ~If. G tL, ~{;ta':J (c: 1:::1:, :1;\[ * IJl( -=t-, !l!l: * j)j{ -=t-, 3 r7 * j)j{ cr, _:;~. 7 / ;;z ;v * -=-1v z-~ /£, t- IJ 7 ;v ;;t r:z ;1- 7 / ;;z ;v * 
-==- ;v ;;&- :'f /£, P - r- 1v .:r. / ;;z 1v * -==- 1v .::a- :Or /£ '!!} n' ~ 11· G n ~ 0 

[0030] 

1 . -f.l5ta-J~llil:E 1 
[ {1:::; 5 l 
~1 

(1-1~ 

Step 1-~ 

A 3-NH2 

(1-2) 

Step 1-1 

R, R2 

A:,-Lv I 
(1~ Step 1-3 Az'A;3 

X_/ NH 
I 2 

A 1 0 
(1-3) 
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[it lfl, R • , R 2 :to J:: lj R a (j: 7.k '¥i -c" lib I) , L v (j:, ~Itt~ -c" lib iJ , f?IJ ;t l:f'r· D if/ 1Jj\ 

Cf- (~'¥illl{Cf-, Jli!:'¥iill{Cf-, 3 7~Jll{Cf-~) , f7iJ;tff~,.( 5' /AJv*=;v::t-"r-/~, p- J--;v 
:r. / A ;v * = '"' ::t- 3f- / 11;, 1-- 1J 7 Jv ::t- o ;1- 5' / A Jv * ==- !V ;t- 3f- / ~ ( :;:\; <=P , T f o -r: ~ T 
• ) ~~A!V*=!V::t-"r-/1\;~~~~, A,, A 2 , A 3 ~J::0Xttju~C:~C·~~~ 
T. J 

[0031) 
I;f~ 1- 1 : * Iif'iH;:t, 11::: 'fr!lo/.1 c 1 - 1 J ~ (l[fli€ C1f 1t:. 1 J llJ(: ~,, 1;:1: ~ F, a 7 /1I:::!Wl c 1J r* 2 J , iJ.£oit 
~~7.1<!1&.1 (1J'ti::;3) :XI;:tfr§-t'f:.:cA'T;L- C1Jri;:;4) ~~~~v't~t&, ft/6-~ (1-2) tfimil-
2:-tto ~ t ~~J: VJ 11:::/6"!1&.1 (I- 1) ~1~0If~-z"m0o 

[0032] 
1f #3:. 1 : 

ft'fr~ < 1-1 J ~TI1fm1til~ c 1-2 > t~-!iiil-2:-tt0~.s-~~~;:~:, *Tililii1J~m~'·07l', 
.::C ~ *Til il-BU0!;:t , Y T ~ X W. f~ 13E ~ 2: n f=:@ 'R\ Jtl v '~eo .h -c v ' 0 :§":k flf: t IPl tl{ 0) :5":k {tf: -c- f"f 7 ~ 
.1:: n> -z" ~ 0 o c2: ~ 0) 1J $ t ~ -c , fJ•J ;t ii' R o s o w s k y , A , ; F o r s c h , R . A 

;Moran,R.G. ;Freisheim, ].H. ;J.Med.Chern., 
3 4 ( 1) , 2 2 7- 2 3 4 ( 1 9 9 1) , B r z o s t w s k a, M. ; B r o s s i 
, A. ;Flippen-Anderson, ]. L. ;Heterocycles, 3 

2 (10), 1968-1972 (1991), Romero, D. L. ;Morge, 
R.A. ;Biles,C. ;Berrios-Pena,N. ;May,P.D. ;P 

alrner, ]. R. ;Johnson, P. D. ;Smith, H. W. ;Busso 
, :!vi. ; T a n, C. - K. ; V o o r m a n, R. L. ; R e u s s e r, F. ; A l 
t h a u s, I. Vi. ; Down e y, K. :lvl. ; So, A. G. ; R e s n i c k, L 

;Tarpley, \V. G., Aristoff, P. A. ]. Med. Chern. 
3 7 ( 7 ) , 9 9 8 - 1 0 1 4 ( 1 9 9 4 ) ~ 1/' c¥ It· G .h 0 • 

11::: i;- !1&.1 ( 1 - 1 ) l:t 7 l) - f;f;: C' ;i.i:, 0 -c b J;l[ -c" lib 0 -c b J: v '0 
[0033) 

* B~:J;t ~):&'tat IL Ei r,t a- m1 ~ ~ 1.n· ' 'L 0) '-' lib .h !:f ¥f ~~ f,JUE: 2: .h zn' 7J> , ~J ;t i:f ;;- J-. 7 t: 

F o 7 7 / , 1 , 4 - :/ ::t- 3f- -IT / , ~1' ~ :r. -T ;v , ljf !'it£ ;A -T Jv , :/ -!7 o o :J. 7 / , -!7 o a * 
;1--L, N, N-:/':J.-TJv;;t;;vL7':: F, J--;v.:c/, 3f-/v/~7l>;hl·fG.h0o *Tilil-.J'\iJC: ~ 
-c i:t, C D I ( N , N ' - fJ Jv ;:f, ::::. Jv :/ -1 :": 7·· /- Jv) , B o p ( 1 H - 1 , 2 , 3 - ..--< 

/ ;/ !-- !) 7 ;/- !v - 1 - ..-( Jv ;t- 3f- / ( f-. !) ( :/ /· 7- !Y 7 ':: / ) ) * A * ::::. 7 L ""- 3f- -!j- 7 
Jv ;;t- c1 * A 7 x - f-. ) , w s c ( 1 - .:c 7- ;[/ - 3 - ( 3 - :/ ;;( -T JJ...< 7 ':: / 7 a !:::" Jv) 1J !V 

~:/4' ':: F · J;I[M':t;i[) , DCC (N, N-:/'/-!7 P-"-"f-'/;vfJJv~:/-1 =:::F) , '/.:c-TJv 
* A ;;t; lJ ;v / 7 = F, P y B 0 P ( ..--< / / [-- l) 7 /- lv - 1 - -{ Jv z- 3f- / f-. V A ( t:" P l) 

:/ / ) * A * = ? L "- q- -IT 7 Jv ;t- a * A 7 = - I, ) ~ n' :?¥ If G .n 0 D 11::: 1§]- !1&.1 ( 1 - 2 ) f:t 
fi::;"6!1o/.1 ( 1 - 1) ~~ M L. -c 1 "3 :ii!;:iP <? :;k.:jj,\j~]Jtl v \ Q 0 ·;t t~~·~ i~J;t t:. -c 1 "3 ilrf.P G :;k.:jj,\j:!lf;IJ 
~ f1 ~ :t;l[ ~ , vtl.:U:f r IJ x -; ;v 7 ':: / ~ a- :tm t -c t, J: v 'Q 

IX J;t ~ f','J l:t , ¥f ~~ ~Bl JE 2' .h fJ: v 'n', .i!l'i 'R\, 0 . 5 iP <? 4 8 ail' Fa'J -c ;!? ~? , ilf ;t ~ < 1;:!: 0 . 
5 7l' G 2 4 ~ Fa'J \.' ;i.i:, o" JXJ;t i~!3t l:t, f~Jtl T o IJll: :f~, i'#~Jt~ ~~ J: V) ~ tJ: 1J ¥f ~~ ~Bl JE 2: .h fi: 
v'7J', tzf;t ~ < i;:l:7.k~~mtat~~imiliiLJ3£-c:ibo. 

[0034] 
tf'ft:. 2 : Cl'it£F, o 7/ fl:::!jo/J a-m",;;:, -g. nX: :.J:rrt;;) 
*ISZ:Ji:;l:t, "l*~t~0~0).1J/i::;I~J: IJ fl:::fl-!jo/J ( 1- 1) :a::MJ;t-t"o!'it£r.oif/fl:::!jo/J.J:: ~ 

t;:.i&, fl:::'frl!m ( 1- 2) t ,f5ZJ;t ~ -tt-c {ti;-!lo/.1 (I - 1) :a=:-~o ~ t 7Ji -z" ~ 0. 
&J;t ~~ fle:Jtl 2: n 0l;i[~ t L. -c 1:1, fJL:t l:f r- 1J .:c 7-1v 7 c;: /, e IJ :; /, lRJMt 1J 1J 7 A, 

:/-1 Y7a l::OJv.=c7-;v7 '3: /~7l>~tfGh0o .BZ.Ji:;iliit,~;;t!J\fi~~BlJE2:.hfi:v'7l', .i!l'im-, -
7st~••~~mc-~-c&>IJ, ~~~<~-2ot~•a-cib0.JX~I~~m~.n;;:,m 

tat l:t, tz:J;t a- ~ll. ~-tt f' l±l :JEI!m 1f a-m o .f¥.13tS Wf T' 0 t, 0) '-' m n l:f ¥f ~~ F>Bl!E 2' .n tJ: v 'n'< tzf 
i@ 1::::. 1;:!:, 17"!1 ;Z ii', 7 1-- 7 t: F o 7 7 /, .:c- 7 '"', !-- Jv .:c /, :/ 7 P o ;A 5' / ~ 7Ji ;i.i:, If G 
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11:: !§' ~ ( 1 - 1 ) ~ ll'l', if !lti' ~ 71<. !I&! J:: L f:::_ 1fk , ~ tfi!: if~~ 71<. !I&! J:: fl:: if !I&! ( 1 - 2 ) J:: ~ BZ 
Ji.: 2:-tt-cft-@-!I&J (I- 1) ~1~0 ::::_ J:: t'-c'2' 0o ll'f,if~~;k!I&JI;l:, ~**1-::;b:;fflO)~j:gi:(:: 

J: ¥J ifnX:-c2' oil'. fJiJ;tl± r- lJ I'T!v7 :0: /~O).l;i[£f¥t:ET. 1ti.f!W! c 1-1 > :JoJ:OIJiJ 
;t fi 7 r=r o :lf~x T Jv~ 0) 7 r::r P =¥~x A 7 Jv'ffl-1: fZJ;t ;:'!:it 0 ::::_ J:: -c':fT:b.h 0" 7 o o =¥ 
~I A 7 Jvmi'3 J: U'.t;!Kl~d;l:, II:: if~ ( 1 - 1) (-=:){t L -c 1 3 :ittP G 2 ~ :itffl v' 0" fZJ;ty!;i_ 
~tt-3o~~~a-c~'J. ~~L<tt-2o~-~--c~o. 

ifi!:if~~!k!I&J!:: fl::if<!7.1 ( 1-2) ~~if2:i±"oi.fl!H:i. {jiJ;;tl±:./7 o o ;< -'7 /, 7 t- 7 
~ F o 7 7 /, N , N - / ;< 7 ;v ;;t; IV .A 7 :0: F ~ 0 i'6l!lt cp • tfi!: !§" ~ ~ ;k <17.1 !::: 11:: tj'- !Jt?i ( 1 -
2 ) J:: ~ Ili J;t 2: -tt 6 ::::_ !::: 1-:: J: i? if :b n 0 " {I:: il- !Jt?i ( 1 - 2 ) l:i. tfi!: il-~ ~ 1k !I&! 1-:: )it L -c 1 
~ IZP G *~*lj 1:: ffl v \0 0 

~ J;iS ~ f','JI;J:, !i'lf i.=: ~R !E ;2: .:ttfs v '7'!' , :® ~, 0 . 5 iP G 4 8 B~ f','J-c ~ V) , ttf ;l L < l:i 0 . 
5 ;lp G 1 2 ~ f','J-c ~ 0 0 ~ J;t rg !~Jt- 2 0 "C- 5 o ac-e·~ "J • il"f ~ L < 1:;1:- 2 o oc 7'!• G ~ 
j,ffi,-c'~0o 

[0036) 

:/J$4: 02i·l1:x::<.-T!v~fflv'6fi"~)J'$) 

(I:: i.f !lo/J ( 1 - 1 ) ~ lil'd!f. X A T iV !::: L t:. f& ' ~ i% tl£ X 7. T }V !::: H::: E ~ ( 1 - 2 ) !::: ~ BZ 
J;t 2: i:t -c {I:: tt <17.1 ( I - 1 ) ~ ~~ 6 ::::_ 1::: n" -c· 2' 6 o l'2i ti£ I A T !v ~ 1~ 0 I j'j\:l;j: , {JIJ ;;t !;f 1 , 

4 - / :t- ~-IT > . 7 r- 7 ~ F G 7 7 /. N , N - / ;<- 7 Jv * ;v A 7 :0: F ~ 0 t$J.If* q:. • 1'JIJ ;;t 
~DCC~0-ifMf¥:ftT. fl::if!l&i (1-1) :!OJ:O$ti£IATJvi}fiX;~-~~J;t;2:-tt0 
:::.ci=:J:"J1T:b.h6. j%tl£x7.7;vif~~-!:::L-ctt.~;;t~N-~Fo~V7.?V/~ 
:0: F~7i'~ifG.h6o i%·tl£x7.7;H'JfiX:~~:!OJ:0."El'-1flH;J:1tif!I&J ( 1-1) ;::){tL-c 1 
~Ill'G1. 53:li:JtH·'Oa BZJ;iS~f','JI;J:, !flfl::llN!E2:.:ttJotv'il'. :®~. 0. 5iPG48a~ 
f','J-c· ~ "J , ~ ~ L < l:;t 0 . 5 iJ, G 2 4 ~ ~'J -c ~ o 0 

;)Z};t{);i_['it (:;!:- 2 0 °C ~ 5 0 "C -z" ~ 'J , frJ' ;l L < 1:;1:- 2 0 "C jp G ~?Jlil. l' ~ 0 a 

$tl£xA7!Vcreil-!lo/J (1-2) ~Eil-2:-tt0IWI;J:, ~;t~:/7oo;ol/;7/, 7t-7 
~Fo77/, N, N-:/;<7'-;v;;t;;vA7:0:F~0i'61f*<P. i%ttx::<.7!V!:::fl::if!lo/J (1-
2 ) !::: ~ BZ r.t 2: -tt 0 =- u:: J: 0 1T :b .n o" ft if !lo/J c 1 - 2 > 1:;1:. li'dl£ x :z -:r ;v r-=: :'# L -c 1 

~ :m: n• G :k~ Jif ~ ffl "' o 0 ocr.t aH.,, 1:;1:. ¥f 1:: F>N tE: 2: .:ttJot" 'n'. ii!i ~. o . 5 n• G 4 8 ~ r,'J 
-c ~ ~J • frt :1 L < 1:i o . 5 7l • G 2 4 ~ r,'J -c' ~ 6 o IJi J;t iffil. [lit i;J: - 2 0 oc ~ 5 0 t -c ~ V) • !H 
~ L < I :;I: - 2 0 oc il, G ~ i.fi\1. -c' ~ o o 

[0037] 

IW 1-2 : 
;$::If!fl.l:;l:, {l::i}!lo/J (1-2) iPI::>f!:::"El'-!lo/.1 (1-3) ~~0IW:-c-~0o 
::$::IWI:;t {t;fr!lo/J ( 1 - 1 ) ~ MilcJJl~ 2 i'J J: Tv"1ii'* 3 -c' ~ L t:.1i ~~ r-=: J: IJ • ~ r.ti"" 0 ~ 

r. o 7 > ft !lo/J :;1 f:::_ l:;t ~ ~ 71<. !lo/J !::: L t:.i&. 7 /-t- -==- 7 ~ BZ J;t 6 -tt -c it i'I" !lo/J ( 1 - 3 ) ~ 1~ o 
IW -c ~ o o BZr.t f-=:ffl ~ · 0 7 >.:r-==- 71:;t:Jf 7. -c t, 71<.i'6!fl( -c t, I'!< • 2: G 1-::7 > .:r-==- 7 0ti[ 
-c' ~--::> -c b J: 0\ 0 :;1 f:::_, ......._ ~ -tJ- ;.( T /V :;_.o V 7 Y / ~ ~/'- U 7/ {i::';~ C J.li};t 2: -J:t f:_'[;j:t, / /7 
/ - ;v ~ 1.JIJ ;t ~7!.b:E!i! T 0 ::::_ !::: -c' 'b ft"El'-!lo/J ( 1 - 3 ) ~ ~mT o ::::_ !::: il't±Lll" 0 ( R. P e 1 
legataG, Synthesis, 1985, 517)o 

:tt~. 11::15-!lo/J c 1- 1) ~IR~ i::1lo11,~-t-o =- c -c·"Lf!:::il-!lo/J c 1-3) ~~m-t-6 =- e: ?J' 
-z"~ 0o 

[0038] 

IW 1-3 : 
::$::IWI;J:ftif~ ( 1- 3) t.PGft#~ (I -1) ~1~0I.f.¥.-c'~6o 
ftil-~ (1-3) !:::ftil-!lo/.1 (1-4) !:::~~~41t:~~.FIH'L::IJ;,/')/:7-~r.t2:-tt-cft 

·i_f~ (f-1) ~f~0I.Wll'"~Qo 
::$::IW l;l:~~1it:ffi!l, ~ ffl v' 0 7 lJ -;v r' 7 -1 F ;t t~ 1:;1: 7 lJ - ;v ;:ti" o /~!::: ~ 7 :0: F!::: I])-}] 

Page 29 of 453



W5545-0I 28 

'/ -:r IJ / Y &10 1:::: ii:!i 'lin'!l "' G n -c "' 6 §Rf4 -c &10 ~ n -s ::. t: n> l" ~ 0 0 

~ ~ fflv' 6 1J '/ 7" I) / :7 Bif.t "=: L -c, f7l];'U;:f_ H a n h u X u . C h r i s t i a 

n Wolf, Chern. Commun, 2009, 1715;Suribabu Ja 
m m i e t a l . S y n 1 e t t , 2 0 0 9 ( 2 0 ) , 3 3 2 3 ~ (f) X i\tl:: ~ ~ ~f· 0 :=. 
"=: iJ> T ~ 0 o :;$:.5Zr.t ':::ttl v' G n 0 ~~~ "=: L -c 1:-l:!f\'f ~=~HIE 2 n fJ: v 'iJ>, #t ;t L < 1:-t 3 '7 fl::: 
~ -~, !"Btfl:::§lg-~, f- I) 7 1>/t u / 7' >A !v ;t; >!"Bt~ ( I I ) ~ ~ :c~H:f 6;:. "=: ;D> -c' ~ 6 

/~ 7 :/ '7 .A it:' f* ~ ffllt' 6 1J >' / I) / 7' Bi f.t "=: L -c, WJJ ;t 1-f, V a n d e n H o o g 

enband, A et al, Tetrahedron Lett. 2004,45, 

8535;Ghosh, A et al, Org. Lett. 2003,5, 2207~ 

0) Xi\tl::~~lf 0::. C: ;:J> T ~ 0 o :;$:f)Z;;ti::::Jtl v' G n 0 -"'~ 7 :/ '7 A~~"=: L -c 1:-t!f/fi::::~E':IE ~ n 
f.tv'tJ', :fif;t L < 1:-t, ff!J;U:f r- IJ A (:/..-<>:/ IJ 7'>7-t r- >) /..;'7 :/'7-A, :l;l[fl:::/~7 

:/').L,, ifF!18U~7:/'7A (I I) ~~;li:dt'6.:.t:tJ>-c"~6o :;$:&/0,::::11H'G.h01J7J>F 
2 L -c 1:-t , {!iU ;t 1-f, X a n t P h o s ( 4 , 5 - t:'' A ( / 7 x .:::. Jv ;t; A 7 -1 / ) - 9 , 9 
- :/ / 7- !v =\'- -lj- / T /) , X - P h o s ( 2 - / / 7 o /'-, =\'- / Jv ;t; A 7 -1 / - 2 ' , 4 ' 

, 6 ' - r. IJ -1 '/ 7" o t:" 1> ~:::·· 7 x .:::. Jv) , B I N A P ( 2 , 2 ' - t:·· A ( :/ 7 ::r. .:::. 1v * A 

7 -1 / ) - 1 , 1 ' - t:·· T 7 T Jv) , D P P F ( 1 , 1 ' - 1::'' A ( / 7 ::r. .:::. Jv ;t; A 7 -1 / 

) 7cr:ot/), [-!)A (t e r t-7'T;v:;t"='\"/) ,j,::Z7-{/~;:J>?:t!f'G:h0a i!i!~:&: 

~~~O){~Jtl.i!;:i:;t, EJl:;fij-;::::)i:JL-cif,'JO. 0 0 1~0. 1 ~:li-c'206o :;$:,f)Z/0f::::fflv'G.h0 
i'& tit f:-t , Bi r.t .:8::- flli ~ L f.t v' b 0) C." 20 n t:i !flf ~=-Ill-": IE 2 n tot v' iJ\ , H ;t: L < t:-t , f7il ;t l:i ..-< > t' 
> , r- ;> = >, "t- / v >, N , N - / / 7 1v * ;v A 7 ": F, 1 - / 7 1>- 2 - t:" o IJ F > 
' T " 7 t: F 0 7 7 /' 1 . 4 - y :;t- ='\"-IT >' 7 i: r- .:::. " I) /V' / 0 t:" :;t-.:::. " !) IV~~ 20 
If' 6:::. 2 iJ\-c' ~ 0a &r.ttlici.OCI:-t!f.'fi::::I'E':IE ~ nt.: v'il'' ii:!i'll\'' 7k~~~~~jtrJ)~i:f.Uiii.OC-c'20 V) 

, tlt ;t: L < (:;t, fJl] ;t l:f ~¥iii.~ I~ 4\t 0) iii1 mE iiii. OC T 20 6 o & /0 B~ f','J 1:-t, !f/f l:::: ~E': :JE 2 .h f.t v 'it> , 
:iill 'lit, 0. 5 ~ 4 8 B~f','J C." 20 v;, tlt' ;t: L < 1:-l: 0. 5 ~ 2 4 a~f',') C." 20 0" 

[0039} 
-~i¥) ~i',!rf~ 2 

[ {1::: 6 ] 
~2 

R, R2 
A2~ ,\ --Ra 

x__j\~oH step2-1 

i, 
(2-1) 

Step 2-3 

R, R2 

A2~ X --R3 

x~o 
I 

A, 
(2-2) 

Step 2-2 

[:;:tt:p, A, , A2, R, , R z, R" :!DJ:U:XI:-tMilc21Rl t:.:llt~~/J-.To J 
[0040] 

-~13-~~€$ 2 r:-t, fi::E-~ c z- 1) ~ )Jjl:f4,!:: L -c Cim. 2- 1 J :ro J:: a [I~ 2- 2 
] ;t t~ f:-l: [I. m_ 2 - 3 ] ~ ;£E Iii T 0 :;$: :9€: l~fHUP iJ' 011:::15-~ ( I - 1 ) 0) 15- pjG cp f',9 {"$: -z:· 20 0 
ftE-• c1-1) ~~~-t-0~$l"206. 

{1::: 15-~ ( 2 - 1 ) 1:-t ' m Jl& J'o ZP ~Co ':'§ * * ::::: 0 ;).;p rJ) 1.11~ -z:· ~ )g T 0 :::. 2 b -c' ~ ' 1Jl! (:::: ~ ntll 
f7iJ cp 0) !tL ~ {JJJ 0) ilc >lilt 0) ~ $ ~ Jfl v' -c 1tL ~ 'T 0 .:::. 2 b l" ~ 0" 

[0041) 

I~ 2-1 : 
*I.~tl. {1:::15-. (2-1) ~!"Btfi:::N~~ML, 11:::15-~ (2-2) ~~0I~-c'~0. 

':'§ ** (:::: c'&ffi 0 ~i'E (:: J:: '? , 7 1v :::1 ~ 1V{i::; ;5'~ tJd:) 7 ;>7 l:: F {1::: fl.~ t~ 0 ::. 2 ii' -c' ~ 6 

Bi/01:: -fle:ffl 2 :h 0 c'&ffi rJ) !"Btfl:::~'i'E c L -c 1:-l:, f71];U;f A '7 2/I"Btfl::: ( S w e r n !"Btfl:::) , :::1 

~I)--=\'- .A •11::: ( C o r e y- K i m.{l::;) , "E' 7 7 '/ f.. •11::: (M o f f a t t !"Btfl:::) 
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77Wyfi‘EEéZE’fifiwEh’fldéfififfifiéfi5:kifif‘éég

fiéfiw5fi979V¥ifikLT‘Mifi‘Hanhui Xu,Chr§stia

n Wolf,Chem.C0mmun,2009,1715;8uribabu 5a

mmi e: al.3yn1ett,2009(29),3323%@Kfi%$fi5:

kfifiééoXamtmwanéfifi%&Limfiafiiénawfixfl§L<m37m

—§!E§x fié‘fbfimfii kv7xv7rayt57yzzmfiy§§§m {I I) $E$H‘é:&z§§f§é

 

Nfiyébfifiéfiwéfiy7§yfififikbf\@ZK\Van den Hoog

enband,A et al.Tetrahedr0n Lett.2004,45,

8535;Gh0$h,A et al,Org.Lett.2008,5,220?%

fliffiié’ihfiélfigfii’ci‘éo EFEJE‘L73CEWEfl’5/{77VFD’AE%J:L'Cfigélfifiiéh

itinflifi §¥§EL<§ZK fiiéib DZ (:}&yi;9?jy7'fzf‘l/D 7/3f'9lj‘5‘ fifty”?

33'7-Zm fifigflfiyfib {I I} $E§JW§Z&?§§T%60 Xfififiaifib‘EflSU/fi‘y F

ELTM\Wxfi3XantPhOS(4,5*51f??::flfK74/)—9,91

ivjar-zbfflf/t'PL/j . XmPhos {2—i?“/£7l:zw’\'5ri/jbfl<}<74/—2’, 4

, 6’~%~L1/{V7QEEUDE7::2E/)\ B INAP (2, 2’ —t“7« (9‘71:w$2

74/)—1,1’—‘:“+7%1u3\ DPPF (1, 1’ —I:“:< (V7::;w1:7\?42

>7luty)\#12{tart—f%wj#v)fixv4V%#%fi%n§a%%&

Efi§®fiiia Ffi”fiLfflo 001~0.1%§T%é9$flmm?wahé

fiéfiizi Iifi:%fifl%fow%3®f§> hif%%:fififiéhfxwfia fii L<§i. {aimix‘yfi

V,bwly‘#9&y‘N,N—yfifwfiwATiF\l~ffW—2—EflUFV

\fbfitFu7§V\1g4—§fi$%y‘?%%:}9w 7n5i:k“w%&&

fi'a:‘:7§§'6€<ée EE?§E%§%5:E§E§&U§LW§R fifiifi fikké‘fivfzgéimifi figmfiffiw

NfiiL<fi\flZfi§E~fifiwfififififikégfififififi‘fiufiméflaww,

ET? 0, 5~485%Fafi“§§>6\ fiiLwfliO. 5~24£$£§ifi§péo

 
 

   
 

    
 

 

I O O 3 9 3

fifi%%%&2:

Hi: 6 ]
§§tgemeg

Step 2—3

R1 R2 m R: R2
gfi; Step 2— 1 :ZJACO Step 2-2 A;->A;ROH

A
{2-1) (2-2) (11)

[K$,A1\A2\R,xRZxR3£$@XHW%EED§%%§fO3

[0()40]

~fifi§L§2:\mA%€2—1>Efiflk LTEXEZ~1JB$W£IE2—2

EEifi£I$2731#&ETEK%%mxmékfi%(I—1)méfi¢fififké

ftfiéfia€1~17§$fi$éfifl£f$é

ft%%(2—1)éi fifiié'nfin‘oé¥%vzfl%aw35;?E’Cfizfi5fé: #:é'ffi E$355.

wt:wiéifiéfijméifiwfigéfifiwfflfid‘é1Eirféwsa

[0041}

1%2—1:

23—<:?”£-;t\ {Ig'éflh (2 —1) éfiéfifEf/EFEKHL‘ {Ba/€52: (2~2) if??? stfaf‘fipéo

éfifiéAfiwfib i9 Twa—wm%%mg?wytkmgwaéé ; k$fi§é

figflfigéfléflfiwfimfifi&bffixfliflx?yfik(Swern%m}x3

—U~—:¥zx§§fl: (CO I e y—Kimfiflj) ‘ %77~y 'Pfiéi‘fb (Mo f f a t tié‘éft)
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, PCC~#ffl:::, PDC~{I::;, 7"A-?-7Y!'iltfl::; (Des s-Mart i n~fi:::), SO 
, -py rid i ne~{l:::, TEMPO!'ilt{l:::~ricjH:f0=:_L::i.J'C'~0o 

BZ ~ 1=: 1'\!!:m ~ n 0 1$ !lt r:t, tz ~ r rll i1§: -1t-f t±l36 !lt1 1t -a:- ib 0 .J¥.ii' r'G~!j: -t- 0 t> 0) -r: ibn ~:r t¥ 
r= ~H !E ~ .tt t~: " , t> , w~ *- r:r:: ;~- r 1v A 1v * ~ ~ F, y- r- 7 t: F ::z 7 7 / , r-- ;v .::c / , :; 7 
n n ;< .)7 Y, 7 n n * ;v b ~ t' ib Vf G h 0 o 

R~l~l'!':'l::l:!J';'f!C~Ei:!E~;tl.Jsit'iJ', )j§';jL -7 8cC~f$~j,t:7):i;ii/jjE/lffi_Ji'-z"ilb VJ, !if~~<!::!: 

-7 soc~~~lffi.C'ib0o !JZ~&#f',"JI±, t¥1-:~H!E~nfsc'n', ilil!t, 50~4 s!l;'fF,"Jcibt? 
, 97 ~ L < !::!: 5 0 ~ 2 4 a;'f FJJ -c- ib 0 o 

[0042] 
If.'£ 2 - 2 : 

;:f;:If.'£1::!:, fl::;il-!Jtll ( 2- 3) -r~fl::;&~!=:ft ~, {l::;il'!fo/.1 ( 1- 1) r:i~0 I.f¥.-z"ilb Co 
':'§ ~* 1=:0 j:JJ 0) 1f71d=: c.t '7 , 7 1v-T t: f'' 11::: il'-1o/J 7J> G 7J Jv ;F Y !'Jltfl::: il'!fo/.1:;!: :r~ 0 =:_ L:: :0> -c- ~ 0 

!'llt 11::: r:t: 2 ~ -c r::t, ililft m v' G n -n' 0 'b 0) -a:- m v' 0 ::. t: ?J' tl:DJE: 0 n>, !JL.t 1:1~ :lim WrJ r:p :7) 
~ ili#lJ :7) a-r: ~ 0) 1f r:t: r m ~,' 0 ::. e:: il' t±l * 0 0 

[0043] 
If.'£ 2 - 3 : 
*I fliU::l:' {I::; 15' !1m ( 2 - 1 ) :;!: ~II:: BZ I4S ~:-: ff L ' it 15' WJ ( 1 - 1 ) :3:1~ 0 I 1¥. C';;;;, 0 G 

!'iltfl:::%14= C:: L -c l::lililft Jfl v' f::d1"C v' 0 ~) 0) :3: Jfl It' 0 ::. L:: it> t±l * 0 71', f9iJ ;t l:f T EM P 0-
!:::''A 7 t 7 1v 3- F .r-< Y i:' Y '=: c.t 'J rr ;t 0 0 5ZJ01.-:f'\!!:Jfl 2; h 61~~ 1::!:, !JZJ;t:;!: ~li il§:-1Tf t±l 
~ !lo/J 'lit :;!: ib 0 fli': 11it m fil!t T 0 'b 0) c ib ;tU:f ¥f 1=: fllll !E ~ h fs v 'it> , #IJ ;t l:f / 7 o o / !9 Y , 7 
t:I t:1 * Jv b , 7 t }- _:::: }- !j Jv, ]- Jv X / ~ L:: Jk r ~ fi' ~ -1T Jfl It ' 0 ::_ 2::: ;1)\ tl:\ * Co 

& I4S lli,t !l' 1::1 t¥ 1=: ll"H !E 2: n t ~: ' ' n' , ® It , o 'C ~ m !lt :7) ~ i5TE lli,t !l' -c ib 0 c )sz J;t a;'f r .. 'lr::t , t¥ 
1= rlll !E 2: .ru~: v' n' , ®It, 5 ~:;;- ~ 4 s !l;'f r .. 'l -c i!b I'J , tz=r ~ ~ < r::t 5 £-~ 2 4 !l;'f r .. 'l -r: ib 0 0 

~ t= , ~:lim tJiJ r:p 0) ~ i11Hf•J 0) ~c ~ 0) J:n:t: -a:- m " ' 0 ::. c n' t±l * 0 0 

[0044] 
- Jil't s'J ~@it:: 3 

[ ft 7 1 
~;l 

R, R2 

A* HO 0Prt1 

(3-1) 

A,-OH (3-3) 
Step 3-1 

R1 R2 

A* 0 0Prt1 
I 

A, 
(3-4) 

I \ R~ R2 I A,-OH A* (3-3) 
Lv 0Prt1 

(3-2) 

Step 3-2 

(l-1-0) 

[ JOt cp , L v ~::!: , I& J11t £ <:: ~ VJ , {9ij ;t ~:f /, o ij' Y l!jl; -i" ( jj[ * l!jl; -i" , -* * l!jl; -i" , 3 7 * l!jl; -j=­

~ ) , {frJ;:Uf J 7 Y A Jv * .:::: ;v :;t- :!f ~ £, p - !- Jv .::c Y A 1v * .:::: ;v ~ ~ ~ 1lt;, }- l) 7 Jv :;t­

o~YYA~*.:::~~~~£$0)AJv*.:::~~:!f~£•:;!:~~, Prt,~*M£0)~· 

£:;!:~~,A,, A 2 , R,, R.~c.tOR.~::l:M~~~C-~r~~.] 
[0045] 
-R~·:@$3~, ~15'· (3-1) :;!:l!jl;ft~~c[I.f¥.3-1] ~~O[I.f¥.3-2 

J r;f.Ir:tr9o;¢;:3613jjl.-:il'n'cfi:::fr!lo/J c I) :7)'@nv<:cpr .. 'lft:-c-ibo1til'• c I- 1 -o) -a:-~ 

m-1 61f$-c' ib 0 o 

fl:::il'!fo/.1 (I -1 -0) ,::!:, riHJZJbiPG"'3**iC09:!JO)jJ$<::~:@To=:_ c 'b-e~, 'F_!=: 
*:llti!i7iJ r:p O)•mw~ 0)~['.~:7) Jfr£ ~ m v' -c•m-r- 0 = c 'h -r: ~ 0 0 
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\ PCC§§{t\ PDCQZIEK‘ $R—7w%y§§1’t(De s s—Nia r t infifij} ‘ SO

iipy r i d i neEs‘ffi‘ TEMPOE£{E%%E%§ if'fjl'cfii’f‘é‘é

fifiélffifiéfléi’gfifii\ EEEfiE§fiTEfi§€§QEE§JEEE§¥§fi$TéfiGDT‘E’Ji’Lfi’fi

ufifiéflfiwfi flifi§%?w2»fi#VFxfk§tF:7§V‘ley\9?

flflfifi/ ?UUT lbfigfi‘kfi‘oflé

fiffi‘fiEiifiélfifii’khffik‘ffix 5%)?“ -—7 80C~fifii®§§fiifigfifijgfix ESCEL<§1

7? 8 Orvgiééé 13:50 Efififfi‘w’i1‘ %£«:¥ Eéfifxbsifi‘ 21%?“ 5fi~4 Sfifrfiafii‘atéw

‘ $5535 L<§15§EF~2 4E§Fafi?§béo

[004%

%;

filié'ééix {KE‘W (2*3} {EEE’EZEHZKHL MES??? (1—1} 783§§E>I¥§f§>éa

ififiélfiffimfié’fliéii‘?‘ TVA/7‘}: f‘fli’é‘WZ‘Pg filVTf/fi’xTEQWE1€§=5Z&3§T%§
0

 

 

 

 

  
    
 

ngbfzétL'Ui LE w%3v€wé4§m%§b :éflith‘EE/éfi‘i fliéi‘ifififflitfim

%L%®£fi®figéfiw :éfifi%én

“3043}
1&2—3:

filfié’éé; 11:15”??? (271) éfif’éfbfiifiié:fiifl {316%} (1—1) ‘éf—Eyélfif‘épéa

@&%fi&Lfafififiwanfwé%©%%wé:&#fl%éfi\mifiTEMPO—

t“z?~1:6¢xpsr—Efr<y€yicik3fiiéo ifiiccfififiénéffifini fifi%fifl%fif&t§

%Eé@’§%§25f%fif§fi¥¢§Eflfiafifiwflfifélfifiéfltwfiix fiji4iyfimUX§>4 {7

Eflfivwk‘ 7%: M: b L’ :La lwuxygé'cméfifiéfifiwé:‘gfiim%éo

ififigflfiflfifiéhQW§\@%\Ofi~§fi®%fi&x T-kéo§$%%m\%

fifiiffiéntwfit 21%: 5 "~4 sat—$393135)»; a?;L<s:5§%~24fi$figfi'fi&>éc

if; méfimumiqfifim§E§®fi%%$%“é: (Efifija‘gé

 
  

 
 

  
 

 

[0044]

Ham
fighgmg;

R1 R2 AFOH R1182 R1 R2

A2 ~\ R3 ($3; 4:356 A R3\

HO 0an OPr: SiepS--2 [£3 L—"OH
‘3-1‘) A

\\A2 R1 R2 //A;OH
R3 {3-3)

LV 0137?;

(3-2)
 
  

[§$»Lvfixfiflgfi%gxfiififlflgyg%(fififiT‘%fwad7$fi¥

%}‘fiid3§y2w$;wfi#yfi‘p—fiwzyxwmzwr<v§\b97wfi

3fgVXWW:W$¥VE%®RW$:W%$V%%%§L\Prtlfififlg®%%

§%%L\AE\A3‘R1‘RgfiifiRgfififikfiU§%%fifol

{@0451

“fififififi3fl\k%%(3—l}%fifl&bf[:fi3—llfiifiEIEB—2

] Efiéafé$%fifii:fivjxéfté>% (I) @‘éfifi¢%§i§’f§béfbé% (1—1wo) %§§

fiféfi%fi&éa

{Es/£43551 {I *1 —0) ii Ffigfiaubs%%¥%&:&fl®fi%fi§%i§¢é:‘cé'f‘éh Eé:
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0 0 m: i!:%' tz=r ~ L. < f;j: 0 . l ~ l 0 0 m: :11:% 0) .:fr ::Z:h Pit 9t ""(' ib g * 3£ ~ !:":% 6 ~ / p 7° c 
;". / 1J ;v ;T, Y !i' ~ i!H$: X f"J: -f:' 0) HiS~ J:: fif ~ 2: .tL 6 ii[ ib 6 v' I"J: -f:' h G 0) m m;: fiJ !l&.J :a:-13 tr 2::. ~ 
l)i -c ~ 6 0 

[0095] 

~1f!Ht !::: l:t, - ;il9: I:: [2.[ ~ .fo ~1f!J 0) !~l'C¥4 2:: L -c ffli,' G h 6 fiX: 9t ~!lie /g- L, ~J :Z !£, iffi 'li\" ffl 
J.. ' G n 6 ~% ~1. 1m ~ Ji'i!L *5 'ii' ~L l'1f tR 1f!J. ;Jr 8 ti!J , JitJ IJt J.1ii * 1f!J ~ • lf::, ~ I:: J: fJ *IE ft: ~J 
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• '¥L1!:::1'f'L IJ&~)(fJt::ijg.i'fiL W-ooiEt:'tiiiL P Hl\llill!IHr'L llJ51@,'1fL Vt~ft::tiiJ~~mJJo 1..-c-c~i't:':::. 
J:: IJ ~ .i'filf!::: ~ fT ? c =. h G 0) fiX 5t C: !.- -c ~;J:: , f§1j .:t fi, :k R lfiL 4' ili'L it l1!t :7'' IJ t 7 ~ F ~ 
0) ltJ :tJt ~ i1±! ; if,E ltJ F' 7 7 4' Y , A :7 17 7 Y , fm % /' 7 7 4' / ~ 0) tJ:{ {!::: * * ; :<; I) A 7 Y ~ 
::t- :7 7 /t-- F -r· :/ 1v. :<: IJ A 7 / ~ ~ Y 7 o e ;v ~ 0) x A 7 ;v iltl ; t 1-- A 7 7 1J 1v 7 ;v ::1 -

Jv, ~------==-;v7;v:::r-;v~0)1i];i:~7;v:::t-;v; '/IJ :::r/{!UI§; >'.! :::r/i'IB; 7FIJ:T~:/x 
:r v / n~ RE ~ = A 7 /V, Y /V r:.-- '7 / ~~~ n1J ~ x A :r ;v • ;;;- v -e v / JLl'j R1l ~ = A 7 .rv, *' v 7t 
~>=rv/Y~~5/mM~=A7Jv, ;t;'IJ7t~>=7v/~~~~1..-ciltl, 7F'IJ7t~> 

=rv/;t;l);;t~v7oev/7o~?:::r~IJv-~O)#ooiEttM;~Fo~>=7;vt 

;vo-A, ~IJ7?1J;v~. }J;v#~:/~--=;v~l)v-. #'IJ=rv/'l''l) :::r-;v, ~IJ 
~-- = )V ~~ p I) F /' ;J. T Jv t Jy p - A ~ 0) * r;g: ·11: rl:i:J 5t -'f- ; = 5 / -IV' ~ y 7 p /' / - ~ 
~ 0) ftl; if:& 7 Jv =< - Jv ; ;7'' lJ -[: I) / , 7 P e v / ;7'' l) ::::< - Jv, / / P ~

0 v / ;;;-- I) :::r - ;v, ':/ 

~~~-~-0)~~7~=<-;v;~;v:::r-A, '/38~0)8;~*~~-- ~~~7~~ 

=~Av~*:/~A. ~~R7;v~=~A·O)~-m~. M~*·~~~~G~~. MMM 
C: t--ci;J::, f§H:Ji¥L:fl!. =<-/A 5-7. s:fl!. 7-- F~:fl!. ?/= J---;v, Y;v~--~ 1--. 

~At;vo-A, =Rf!:::~~--~~. M~MC:L-c~.m.:t~;t;l)~=~7~:::r-~. ~ 
I) ~-- = ;v =-7 ;v. ;1- :r Jv t ;v o - :;z. , I 7 ;v t 1v o - A , 7 7 r:_-· 7 c5 A , 1-- 7 1i / 1-- , 
t'7r/, Vx7~7. t: Fo~>7ne;v_:lr;vt;vP-A, t: Fo~::/7ne;vt;v 
o - A , #' lJ r:_-- = ;t-- 1::0 o IJ F / • ~ IJ 7 o e v / 7'' I) :::r - ;v · ~ IJ :r ~ v I :r v / · 7 o 

??7FIJ?-, ;<~~:<;/·~~. ~-MC:L-ci;J::, M.:t~Sffi. -~. t'77/*, MA 
-Eivtl-A, ;R[j~}JJI--'/~A. mRlk*T 1- l) t/A. ;7I/~}J;:-.-vt)A. T~A !-l) / 

, A.'lr/, ;b;v7F'~>;J.7;vt;vo-A · JJ;v>~A~~'. l''lltirctiiJ.!:: L-c!;J::, f§IJ.:tl:fA 
7 7 lJ /~-< 7' * :/ 7 A, 5' 1v :7. ;t; IJ IT v / 'l'- IJ :=z -;v, > 1J JJ, liJ!fl::::tit~iltl~~;. 

~ £':.ti1J C: L -c i;l:: ~~£ 1:::. mto T ~ =. ~ ~~~q: iii~~ r,' ~ 'to 0) ~;, J;;t ~t.!li~tiiJ C: VUi, =r 

:::1 7 * , -" ~ 11 !Iii\, * 1~jtif1. r- Y 7J iltl • ~ .~lcl , tE Bi: * ~ ~' Jfl v ' G ~ ~ • 'to "to 6 !v. .::. h 6 
0) fif;J:mifiJ 11!t 511:::. ~.fl: IE ~ h 0 ilR -c ;-;t f.t 1:'.::. C: f;J:: i'3 7 ~ -c 'to f.t v, o 

[0096] 

fjrJ .:t ~ ~ P ~till l'i, :tf ~;!J l1!t :B--e;}, ~ :;¢;: *' IJFJ [;::_ ~ ~ > :7 o 7 P /" / fl:: tr'JW X l:t -'t 0) ~ ~ J: 
N 'fi- ~ n ~ .i;i[ m ~ v 't:t -'t t>~ G 0) m PJt: fD 'lW ~ !!llt% J'fiJ , ~ 6 1:::. £, ~ 1:::. fZ: L- -c ~ii it tiiJ • Jm :!il till, 
~~M .• §M.·~-~M~~~~~~- ~$1:::.~~-~.-mM.•m~. ~M .• 
~~till. n 7 -e ;t--tiiJ ~ ~ T 0 0 ~~~J · •*':L till 0) m-g. 1:::. l:t. M ::& • -t 0) fth£. ~ 1:::. ~ I'J illli :R :::1 

-'T-{ /:7'-f'0 :=_ C: l;l:: b tj 6/v~;!Z~f,t'..-'o 
~.:tctVoy7M~~MJfl·~~O)Wit~. pHR.M.m-M. ~-f!:::M~~-~~ 

1:::. fZ: L- -c m fil4 1ili Wl tilL P:' IE 11::: tiiJ ~ ~ :!Jo .:t -c . m-rtu:::. ~ I'J 1M tiiHI:: T ~ o ~ t::. • := n 6 0) ~ M 
Mt:t~~mmt-~'LO)O)~.m*O)~~~~~illli~~~~~~~~~~O)~m~m•-v-~ 
B fl.ffi 'to I& ~ .::. c tl' -c." ~ 0 c .::. ;h. G 0) ~iN ;'OU;J:: • :® ~ 0 . o 1 ~ 1 0 0 11! :I:% , tlf ~ L < l:t 
0. 1 ~ 1 0 0 ]l!:l:o/o~tTJ::f'f5;';!J}JX:5j-~BtJ' :=_~~'\-c."~ 0o ""61:::.('1, ,j'£ P :j';t-fJ-0)\'WiiJtiiJ :t 
t::. l:t v P ~ 7' J'fiJ ~ 0) iW' tiiHi, :® m- 0 . o 1 ~ 1 0 o 11! :I:%, lit-~ L < t;J: 0 _ 1 ~ 1 o o 11! 
:l:o/o~O)~~P!t:B-~B-b'.::.~n~C'~~" 

f§JJ .:t l:f , :71-- ffl1f!J 0) mit l;l::, !f;'f 1.:. 1Mlt: ~;; ll.fl: IE ~ n f, ·ffi $ ~;::_ J:: 1'J ~ i'§: T ~ =. ~ n> C' ~ -3 o 

fie Jtl T ~ £ tillJ.llC¥4 c L -c l'i. ~ ~ J'o , ~ ~ ff1l :91- J'n • f!::: '1fr J'o ~ 1:::.:@ m-15E Jfl "" ~ ~ % fll;; ml :¥'-1-~ 
Jflv'~=cn'PJ~-c. 17u.:tt.:fltl:fi!l:~iltl. ID;'JWilll, =:x.:r;"'iltf. 17~'lA!JJf, i'i'ii!f&7!v:::1-
'v!JJf, m-j JW~'m, '/ 1) :::1 /00, W. ooii5•11:1'fiJ. lJ / n~Jt'm, 7 Jv :::t-Jv~, ~1rffi7 Jv :::1- ;v 
~-*·fi~~-'f-~. U±ID;'JW!JJf.~~*~O)ffl(ftn~-~G~.~~I:::.IZ:C, pHR•M 
• m~f!:::tiiJ. ~ v- 1- tilL fl1J ~ ll:t511!:tiiL • E. f-1-, ~n~ ~ fif;:!Jo-9 0 =. bl' -c."~ ~ o ~ G 1:::. 
, ~~~.=~c-c:B-~MS~Jfl~:tfi"~P!t:B-.~-~~M •• MM. m~M. •@MgM, 
~5:<:/~. 7~/D, ~mm. ~WSMM~O)pjt5j-~~it-t-~=-c~-c~~o 

[0097] 

::$:~ llJ'll:::. {.* ~ :.-· 7 o 7 o /" :...-- f!:::it'JW X f;J:: -'t 0) ~~1: ~'f§"" ;h.~ :J;l[;}, 0 v' l;l:: -t ~ G O)'fiJ-IJJI; 
~~O)r;t~•~-~ttO)~~-~•.fim. ~-.1'it~%8·:J;l[O)••-~mO)A~~~ 
8'm ~ lc J;t C -c JU,t ~ ~~. i!Ii ~. l1!t A 0) Wit l:t 1 S ;}, t::. ~ ~ P 1'5t ~-c."*~ 3 o J1 g ~ 1 0 g 
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, f;J- ;t L < !:1 1 0 0 11 g ~ 5 g , 6 G ~~ ~t ;t L < !:t 1 0 o 11 g ~ 1 g ~ , i'± M & 1=f -c" R8 3 
0 11 g ~ 1 g , f;f ;t L < l:t 1 o o f-1 g ~ 5 0 o m g , 6 G ~~ f;f;!:: ~ < l:t 1 0 0 11 g ~ 3 o 
0 m g ~ -ttL -t'- tL 1 @J JZJ± ~ @H~ :S- 1:! -c 19' 4 -t o o 

[0098] * 96 l3fl V) 1~ -&-!lo/.J 1:-t 1: :E!I! r~t:'E m:: :-.1 -1'- f~ 1'i !lo/.l (f)~ a'J 7 :.---- /~ Y ::r tffiJ'JE -t 0 t=- 151) V) 'T :::. :JJ Jv 7' o 
- f c -t 0 ::. c 75' -c ~ 0 0 T fJ:. ;b -b;,, -* #3 a}J (f) fl::; 1'Jifm i:t, ~ ~t {~ 1'ilff!J V) fi5t196 :fit~~ £<~l'l tc~: 
tA::@ml:S'cl:t~fct0JID:S'f~, J. Mass Spec t r urn. Soc. J p n. Vo 1 
. 5 1 , N o . 5 , 2 0 0 3 , p 4 9 2 - 4 9 8 ;t t=.l:t W 0 2 0 0 7 / 1 3 9 1 4 9 ~ 
i~ ilcll\t(J) 'f'.¥~ -c~.r.&iL 1J / :tJ -~ ::r ~J-- -t 0 ::. c --c 7 7 ->f :c=. :r 4 - Y o 7 1--- y·· 7 7 ->f -

/ o- /, 7 ;y 1--- 7 7 1' :c=. 7---:-/ o-/~I~~~ T 0 ::. c 75' -c" ~ 0 o 

-73:.:t7Jv/'::J-/f~lflv'0~lllll:lL !J /:tJ-~;;t, fjiJ.:tl'i£.1-rO) (1) ictl;'L (5) iP 
G fct o .Jf+' ~~:if' 6 tL o £ tJ' ~If' G tL 0 o 

(1) J't~:f~·ri~;lllll£ C-f707~1:L ~//~;v£, ~:.----:/7=//£, 7:/F£, :t7Jv;t; 

-=-lv7:/ F£, :/7:/ l) ://£, =/ /£, /7:f£;J:3J:rJ':c=. 1--- o£~) .:lOJ:rJ'f!:::.~~fo 

til:£ ( {f1) .:t I£, 7 ;v 7 7 - m * JJll: -1'- )); ""' o 7 / JJll: + -c iii~ 6 tL t=. -7 l-- /£, :JJ .1v /"' -t -1 Jv 
£, =.A--T;v£, 7Jv=t-Jv7-7t£, a, 8-:cr:::~fo-71-->, ::c.7-'T!V~(J)?-1-7;v'§t~{$: 

, .:lO J: a::t- "~'- v 7 :.----£~) ~u) ;r :.---- "'~ Y 'lt~;lllll£, 
( 2 l - s - s - , - o - s i - o - , .!fl.:fif ( y·· ~~ =r - ;;z. ilL :J:f 7 :7 1-- - ;;z. £ ~) ;t t=. 

l:t=• C7YJ--.-;;z.~) ~O)oo~~~~1J:----:JJ-, BJ:aM•&~--coom~~~:T-v~~ 
77-f--:!J>:tJ-, 

( 3 ) ~:::·· 7t 7- > , 3 - ( 4 , 4 - -> 7 Jv 7t o - 5 , 7 - / ;J. 7- Jv - 4 H - 3 a , 4 a -
:/ 7 -if - 4 - :;f 7 - s - ~ / ?t' -tc / - 3 - ~ /V) -;1' 0 t:" T.:::. /V £ ~ 0) 7 ->( ";/ v > :7 /;7 y·· £ 

--;: >, -1f > / /v, 7 > ~ l) 7 = ':::1 /, 7 - :;=. J--. t:1 7 7 -if.:::. J'v, 3 - ( 4 , 4 - :/ 7 Jv ;;t r::r 

- 5 , 7 - :/ ;J. T 1v - 4 H - 3 a , 4 a - :/ 7 -if - 4 - ;t; 7 - s - ~ / !/ t >- 3 - ~ ;'v 

) -;1' C1 t:o:;t-:c=.:v£~0)~.J'tt~;lllll£ ; J'v--;: 7 ::c l) /, Jv 3:. / -;v~O)f!::;'*#37't£; 7 > ?t / 

~F~-~T/, 7/7A~;t-/~O)·~-~;;t:----~O)-lli~~~7-:JJ-, ;t~~ 
(5) 1f7::zr:.··-7., :J:f7::z?<':/ 1--, 7-{:/C15'-1?t-7"v-l---, 7:J:fC1-::zt:··-::x:·, 

7:J:fc-;:z~yf--:, :;flj::Z~vY~-~, :;fV::Z-7-v/~'lf--:. ~~r::rY~-~,~~C1 

>~yF~~~wm~e:M~6~0£~. 

J:llc V) c 1 ) tJ: ~,' L c s) n• G tc~: 0 ft J: t? il!ltR 6 no ~;lllll£~ ::r 1: ~cxifii\ 1:: llt.'.illt~ ::tn~ 
~ ~~ .tl§ L -c ;;$:: 96 aJl ~ {!:::. fr !lo/.l (~ ~A L -c 1iJiil ~ 6 tL 0 7" o - 7'1:-t , ~ t.: fct ~IJ ~ 7 ~ ~Y 'l 1--- 0) ~ 

~ ~ !~ W ffl t,: Ul'1llllt 7 :.---- /;;, Y 0) IR1 ;E 0) t.: !56 !]) -7 ~ :JJ ;v 7 o - f c L -c lfl ~ ' o .:. C: iJ' -c ~ 0" 
[0099] 

£.1-r, ;;Js::5fl~Jl-3:-~1JfE1i'L ~:@f71J&rJ'1lit~f1iJI~J: '?~~~~~aJJT-0" LtPL, ;;$:96Clfll:t.=­
;/"L G ~~ ~H ;E 6 tL o .:. c l:t fct o 'o :'l:: t=. , ~ 1JfE fjiJI~ to~ '-c f9'i: lfl 6 tL 0 Ill;} ~i'l- 1-;l: ~ * ~ ~~ JSI ffi 0) ·11t 
lfl s<p' ct !!fr ~fr -c <b 0 , l- ' < ----::> tJ ' v) Ill;} ilfr I-;!: £.1, r I~ :iF To 
THF;7f--.7t:f--:o77/ 
D M F ; N, N - :/ ;"- T ;v * Jv A 7 3:. f--: 
T FA ; 1--- lJ 7 Jv;t" olflo!'if.t 
E D C • H C l ; 1 - X T Jv - 3 - ( 3 - s/ ;I. T Jv 7 3:. / 7 D t:o Jv) :JJ /V :;f / ~ 3:. F :l;\[ !'lf.t 
:J;![ 

H A T U ; 0 - ( 7 - 7 -If~/ /. 1-- lJ 7 :/-Jv- 1 - ~ ;v) - N , N , N ' , N ' - 7 J-. 
7;J.'f-k7C1:c=.7A ~=t-~7JvT!V*77::c-f--. 

H B T U ; 0 - ~ > :/ r l) 7 /- ;v - 1 - ~ Jv- N, N, N ' , N ' - 7 1--- 7 ;J. 7 !v '/ C1 

:c=.'/A ~=t-~7k%N*77=~~ 

pTLC;:5j-~~m:/P?rf77~~ 

LC-MS;-~:/P7J--.~774--77~~:/f-.N;J.f--.lj-

p y B 0 P ; ~ > /' f. I) 7 -;/ - Jv - 1 - -{ ;v T qc V }-- l) 7. ( t:' C1 V / / ) ;;T 7. * :;=. 7 A -"-
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~ -IT 7 ;L-- 7t ]:1 * ;A 7 ;x:. - 1--
Pd" DBA3; f--1)7. C:/~~/c/IJ7'/7tl--/) YF"-7c/r)L 
Pd (t-Bu 3 P) 2 ; 1::''7. (1--V-t-/''T''L--7[;7-7--J/) /"-7/r)A 

:7 o 1-- / t1Htt1<\+t q~. 7.~ ~ 1-- iv 0){1::;~ '/ 7 1-- 1:±, 7 1-- 7 7 7' ;L-- '/ 7 /1-::. M-T;;;:, o lfi{\1: ( p 
pm) -c"i\C:~, :1J~/IJ/;cf'JE'I:fl:l;t:~Jv:/ (Hz) -c"1lc~2'n-c~'0c /"5-/I;J::, s; 
'/ / f v ~ r , d ; ?l /, v '/ r , t ; !-- 1J :7 v ~ 1-- , q ; 71 1v 7 y 1-- , b r ; 7, o ~ F o 

[0100] 
0.r(7)~1Jtli:J1IJ&U'lMmfJlJ9='0) f~ti!J l:l::®m-;!i~ 1 oocn'G~ 3 5°C1:;if,:-t"o %!;t:~1lc L 

tJ: ,_.' ~R VJ ll :!IJ'- -t: / 1-- 1: 5J'; T, 
[0101] 

~m¥~ 1 
2 -;A !· ~ '/- 4 -;A T IV e ') ::::: y: /- 5 - ;;ot~ Jv ( p r e p 1 - 5 ) 0) {;- n\t 
[ 11:: 1 8 ] 

"o "o t:;JH 

Cl~ (1) Y"l (2) ~ 
NIN N'f"'N NIN 

Cl c1 Cl 

(3) 

Prep 1-1 Prep 1-2 Prep 1-3 

~l) 
OH 

(4) (5) ~ 
NIN NIN 

/0 /0 

Prep 1-4 Prep 1-5 

[0102] 
( 1 ) 2 - ~ o o - 5 - 7 1-- ~ / - 4 - 7 7' 11- e 1J :": Y: / ( P r e p 1 - 1 ) 

2 , 4 - c/ ~ o o - 5 -;A 1-- ~ '/ 1:::" I] :": :/ / ( 1 0 g ) 1: T H F ( 1 0 0 m l ) t-: tiJ:f!i~ 
L, rn:Eflri'J;: (III) 7-t:"f';v7i: I--/ (1. 9 7 g), 77Jv7;7*/r)L~o!) F (A 
1 d r i c h , 3 . a M : 2 2 . 4 m 1 ) 1: flo ;t t:: 0 ~ ¥/ijt --c· ~ .Jii l1t 1* 2' -1±- t:: 0 2' G 1-: 2 @J 

' ~A ( ll I) 7 t T IV 7 i: r / ( 1 . 9 7 g ) ' ;A T !1-'"? ~--* :-./ r) A ~ 0 I) F ( A 1 d r i 
ch, 3. OM: 22. 4m1) 1:.1JO;tt::o &J;t;'('U::lN:ti[!I?Vk.r'&':iW1::tJO;tc/.:c"f';V:::::~ 

/ ;v t:: -c :JfiWt!J tb L t::o :rf1mm 1:WlE~7 ~-- .:'f / '7 A C: ljtz;:!* L, mill!; 1: llilX:J± r iiJI!>fi L t::o 1~ 
G :h t:: ~ i~ 1: / IJ :1J ij' !v 17 7 L ~ o 7 r :7' 7 7 ~ - ( Y AM A Z E N , H i - F l u s h 
TM column, mtbmm:n-~:1'5/:~R.::c"f'~) c:MRL-c-~ftfl-~ (6. 
6 g ) 1: 1~ t:: 0 

'H-NMR (400MHz, CDC1 3 ) i5 (ppm): 2. 46 (s, 3H), 3. 

9 2 ( s, 3 H) , 8. 0 6 ( s, 1 H) 

[0103] 
( 2 ) 2 - ~ P o - 4 - ;/, 7' ;1- t:" I) :": Y: /- 5 - ;;ot~ Jv ( P r e p 1 - 2 ) 

*P/r:Jfo::C:: }:'0):/~oo;l-5/miW (A! dr i ch, 1. OM: lOOm!) 

l::.fl:::f!-~Pr ep1-l (6, 6g) (7)/~oo/7/ (50ml) mmf1:tillirL~tll-c" 

4B~m#2'i±-~c &~*I-:;A?/~~1:h0~5N*R~~riJ'7A*miW1:~~t:p~L 
, p H ;O' 2 ~ 3 :f¥.[!1[ -c ~ o o * ;v L, l"ifR.:c 7' Jv -c .1!W i'X:JfHH!lllli L f=a 1'f~JI1: !iilE~? ::7 * / t/ L -cljtz;~ L, t'&':m ~~!± TiliUi L t::a 1~ G n t::J')U~ 1::.:/ .:c 'T ;vx~7 ;L-1: hiJ ;t [i!ilfl::: 
2' -1±-, ¥l#.l!Ht :t~ vc ~ ~ 11::: 1%-~ 1: 1~ t:: c 

1 H-NMR (400MHz, DMSO-d 6 ) 8 (ppm): 2. 32 (s, 3H), 

8. 0 9 ( s, 1 H) , 1 0. 6 1 ( s, 1 H) 

[0104] 
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EF§XEwV§xLfi¢é§$fi(p

J\5-/£i S

~72~E
a  

%§i%§a L

fiEfl1

2—};E‘fi?:/_4—){€LIVE”§SVL/~5—fi‘~—1b(Pre 1*5)€)/—\

[E181 '

\G \O (33.; o ; \Jj

0% m Y% (2‘2 W (3) \n/L‘ /
I»; /N —* NVN NY/N NYN
I Cl C! C:

Prep 1—1 Prep 1—2 Prep 1-3

0 1 \ OH

(m \WQTKD WRE
N ,N NYN
/0 /0

Prep 1-4 Prep 1—5

[0 I O 2 l

{H 2—?BB—S—%F%VW4—}%Wfifii§/{Prepl—l) 

 
  
 

 

  

2,4—yfiflfli5if%#9593§y{10g}ETHF(100m})K§$

\mEFE<m2?E%w?thy(1.9?g)\x%»7§z/¢AEUJH(A

IdIich,3.OMz22‘4mi)%flit5§fifififififiéfito§%K2§

‘Eim}7t%w7fifiy{1. 97g)\fi?W?V?‘?L?UJF{AIdri

ch 3. 0M: 22. 41111) may; EEEC:1NEE7KEE% may/:Efl/I

E»:<%E#E1toEEEEEE77E/ELEEEL1EEEEFTEELKOE

gnfiEEE/Uflfiwfi§h?flv¥ffi74—{YAMAZEN,H1~Fiush

TMcolumn.EEEEz n-AfEV:EEIEWEEEELTEfiméEia

GgEEEEG

'H—NMR(400MHZ,09013)5(ppm):2.46{s,3H).3

92(5,3H),8.06(s,1H)

[0103}

(2} 2*?30—4—X3LIDEUUiiiy—S—ITW’}? (Prepl—Z}

EnyfiufmikmyflmufifiyEE(Aidrich,1.0M:100m1)

%1{b@%Prep1—1(6. 6g)mfifiunjfiy(50m1)EEEETLEEfi

4EfififiéfificEL$KXEX~WEMiSNEEfi+EJfihmfifiémi$fiL
\

5E EEEEL?EEEEEEEEC

1H~ NMR{4DOMH2,DMSO

8.09{s,1H},10.61{S

{0104}
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pHfi2~3EETEEu$»A M§I%WC$§%

$/?£T%%L\Wfi%firFE%Lkgfigflmfig

_d5)

1H)

5 (ppm) :2. 32 (s
1

EEELf:OE%EEE@7f

/I§‘11/3:~— TXI/ijflzififlj

3
3H),



W5545-0l 44 
( 3 ) 5 - .--.:: / '/ }~ :ot ci'- /- 2 - 7 p p - 4 - ;l 7- !~ t:c :; ~ -:_) / ( p r e p 1 - 3 ) 

f[:{j-!j"11Jprep1-2 (200mg) O)THF (4. Om!) miiJ',-=NaH:fi::tiJ.:t'i'\'Uiiil_ 

--c 1 o n- r.,'J m w 6 -tt t:: 'I!L .--.:: / '/ ''-<7. o ~ v c 1 9 1 Jl- 1 > ~ JJo *- t=" 2 11# r.l1 ~ tlfil. -c m: t-f' 
6 -tt t:: 13t ' D M F ( 2 . 0 m 1 ) f:-:IJILZ. 4 aH"'l m t-f' 2' -tt t:: D Bi: J;t ~ ~~ ~ f[l.f~dl::: 7 Y.t .:::. r7 

A7k5&~t!J;t/x'f-;~x-~~C::B-&~lliL~. ~~h~~--~--v~*/r7AC: 
~-L.5m:fi::~ffT--L~. ~~h~R~~/~~ij~~~A7ov~~~7~- ( 
yAM A z EN' H i - F I u s h T M c 0 1 u m n' 5i:timm : n- _,...___ f 7 ::.-/ : l'it.x 
'f-;v) C::fl'f~L---c~llc11:::!§'-!j"11) (317mg) ~~t::c 

'H-NMR (400MHz, CDCl 3 ) o (ppm): 2. 51 (s. 3H), 5. 
15 (s, 2H), 7. 37-7.40 (m, 5H), 8. 10 (s, lH). 

[0105] 
( 4 ) 5 - .--.:: / :/ ;~ T ci'- / - 2 - ;l ~ :\'-- / - 4 - ;l 7- h t:" I) ~ '/ :.---- ( P r e p 1 - 4 ) 

P r e p 1 - 3 ( 3 1 0 m g ) 0) D M F ( 4 . 0 m I ) m i~ I= / -T -1 7 A .i " ci'- / F 

143mg) ~~.:t7ot1-=---c211#00m~2'-tt~.&R::~~~~L1N••*ma~to.:t 

, /x'f-;~x-~ ;vi= T5H~~m L t::. 1~ ~nt=~·· ~-·v 7··* /7 A -c~t* L, m 
-~MffT.EL~. ~~h~H~~/IJ~ij~~~A7ov~~~7-1- (YAMAZ 
EN, Hi -F Ius h T" co I umn, 1~1±11-J!i~.Jl!;: n -/'-.,7"7 :.----: l'it•x'f-;~) C:'flt 

!J!:! L ---c ~ l\c {I:: ft 'lo/J ( 2 2 0 m g ) '2: 1~ t::. 
1 H-NMR (400MHz, CDCl 3 ) {j (ppm): 2. 44 (s, 3H), 3. 

93 (s, lH), 5. 07 (s, 2H) 7. 35-7.41 (m, 5H), 7. 99 
( s, 1 H) . 

(0106] 
( 5 ) 2 - / !, :\'-- / - 4 - / 7- Jv t:" 1J ~ -:/ :.---- - 5 - :ot- /~ ( P r e p 1 - 5 ) 

il:::ft'lo/JPrepl-4 (220mg) 0);1-7/-J'v (8. Om!) m&l=. 7k.{l:::/-':~ 

-:/r7A~~;t7k·~~~T2~0030:B-Mm~2'-tt~. &J;t~{j-'lo/J:fi::~~~"~~L.~ 

~ tl.J:: ~ i0£ :fi:: iliOCff J\!Hfa L ---c. 'fll~ llc fl::: fl'lo/J ( 1 3 o m g ) :fi:: ~ t::. 
'H-NMR (400MHz, DMSO-d 5 ) o (ppm): 2. 26 (s, 3H) 
3. 7 7 ( s, 1 H) , 7. 9 5 ( s, 1 H) . 

[0107) 
'1\l! Ji![ {11] 2 

2 - .:::c 7- J'v- 4 - / 7- ;~ t:" IJ :3: '/ :.---- - 5 - ;;t-- J'v ( P r e p 2 - 2 ) 0) fl q\(; 

[ fl::: 1 9 l 

(1) (2) 

Cl 

Prep 1-3 Prep 2-1 Prep 2-2 

(0108) 
( 1 ) 5 - .--.:: :.---- -:/ Jv ;;t- :\'-- / - 2 - x 7-~- 4 - / 7- Jv t:• I) ~ :/ :.---- ( P r e p 2 - 1 ) 

{l:::!§-!j"11) P r e p 1 - 3 ( 7 9 3m g) 0) T H F miW ( 1 0 m I ) (;:~!!{t~ 1J '/ .L, ( 1. 

4 g ) ' 1 ' 1 - 1::' _A ( :/ 7 .::r:. .:::. !'v 7 ;t- _A 7 -1 / ) 7 X p t / /"' ~ :/ 7 A (II) . '/ c7 p 

P / 7 / ( 2 7 6 m g ) {!: /JD ;t t:: 1& -:.) x 7- ;~ iJE ~b' ( K AN T 0, 1 M : 3 . 7 2 rn I ) {!: 

JJIJ ;t 6 5 tl~ ---c~:&mt# 6-ttt::" Kl0~1~7k~to .:t!fF•.:::c'f-,vc:B-H3i:fllH±l. 1~ ~nt=~• 
•:fi::m•v~*~7AC:~-L. mm:fi::iliOCffT.EL~" ~~n~H~:f!:/V~ij~~~ 
A7P'? l--f~7---(- (YAMAZEN. Hi-Flus hT M c 0 l umn. i1flliml!tt 

:n-/'-.,~7:.----:~·x'f-N) ~ft'l\l!L~~Ef~~~ (400mg) ~~ko 
'H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 32 (t, ]=8. OH 
z, 1 H) , 2. 4 9 ( s, 3 H) , 2. 8 6 ( d, ] = 8. 0 Hz, 1 H) , 2. 9 0 
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(3)5—&y7wf%y—2—§uu—4—fi%w59ifiy(Pregl—a)

ké%Prep1—2(200mg3®THF{4.0m13fificNaHémi$fl

T1 0%Fafifi3$éfi"?:f&‘ N‘Vihb'fu i F (1 9 7 :11} Ebflif; zfiirfafiiifi'féfi‘fi

éfit%\DMF(2.Gml}émzéfifififiéfiioEfifitfiflfim7y%:¢

Afififiémzymfwlw%wfififimfittofianfififigémfiviiyfig?

fifiéb, ‘”§¥;¥Ei§f£?f§fi§Lf:e fgrgfif:§%‘éévfififiwfifiixfiavkfi°fi74~ E

YAMAZEN,Hi—FlushTMcolumngfifififirn—A7§V:fl@l

if») 1%fiébfgéfiftfifia {3 1 7mg) E’fif;

iHvNMRC4OOMHz,CDC1335(ppm):2‘51{s.3H),5

15 (s, 2H), 7. 3?477. 40 (m, 5H}, 8. 10 (s, EH)

[0105}

{4} S—NV§/&71‘3%7%2*24 §\%“/—4~)‘%/QED ivy (P r e 2 1—4)

P r e p 1—3 (3 l 0mg} CDDMF {4. Gml} 3233353127194 '7Af 3‘5?f/F(

1 4 3mg} 52713:? 0°C¢:T2H%Fsfi%fiéfif:a fii¥§fi§c¥éL 1 Nififiémfiifiémz

\91%w:~%wfiffifi%flbicfi%n&%fi%€fi%vyfiyfihfififib,W

fi§fiETfifiLtofigfltEfiEVDfifWfi?A?UV%F§74~(YAMAZ

EN,HiiFlushTMcelumn,fiflfifi:n*&7?V:M@l?W)T%

Ebffiéaftfififiiv (2 20mg) 23%;:

‘H—NMRCdOOMHz,CDC13}é(ppm):2.44(s,3H),&

93{s,1H>,5.0?{s,2H},7.35%7.41{m,5H),7.99

(s, 1H}.

(010m

(5) 2*)33‘3‘YV—4nf3W’E/tgfliii/*5i7fHfl/ {Prepl—S)

359mm e p 1—4 {220mg} affix—w (8‘ eml} Egg-g; nggggt/ny

fifiAémixfifififiF2fifi3UfifififiéfitcfififiéWéfifi4béfib\%

BfltéfiEfiEEfiLfi\fig%M§%(130mg)Egta

‘H—NMR(400MHZ,DMSO—d6)5{ppm}:2.26(s,3H),

3.77(s,1H),7.95gs,1H)

[0107]

Efiw2

 

 OH
‘ é

m m \(JE / :2} %3 N N

”V N 7N /
§

Prep 1-3 Prep 2—1 Prep 2—2

M108]

(1}S—Nyywfi#yi2iz%w—4~X%»EUiyy{Prep2—1)

m€%Prep1~3€793mg30THF%fi(10m1)ufifiwyvAiL

4g)\1,1—53CV7::W7XX7{/)7ifl€yfi§VWA(m, §§u
axfiy(276mg)éMit%§:%wfi%(KANTo,1M;3.72m‘)%

MifisfiuffifififiéfikgEE$K$EM£$§2¢¢Tfi%%&Qfiankfifi

E?%%vf%V?A%%fiL\fifi%&E%%%Lkofigntfifiéyyfifiwmfi

A?av%f§7w~<YAMAZEN,Hi—FlushTMcoiumn,fidfifi

2n~mjayzfi@:%w}fififibfgfimé%(400mg)éfito

‘H—NMR(4OOMH2,CDCI3)6(ppm}:1.32(t.J=8.OH

z,1H),2.49(s,3H),2.86{d,3:8.0Hz,:H),2.90
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( d, J = 7. 6Hz, 1 H) 
) , 8. 1 6 ( s, 1 H) . 

[0109] 

W5545-0l 45 
5. 1 3 ( s, 2 H) , 7. 3 3 - 7. 4 3 (m, 5 H 

(2) 2-.::r:..Y.;'--"-4-;<.Y.;/e;J :0::/Y-5-;;t--;v (Prep 2-2) 

ft::illlo/JPrep2-1 (220mg) (J);I.?'/-;v (8. Oml) 1~if"H=. Ji<~(l:/~7:/' 

~A~~D~Ji<-#OO~T2~0030~00~#~~~. &~m,g-~~t7~~~~L.~6 

~~~-~•ff••L~.m•~~~- (130mg) ~~~-
' H-NMR (400MHz, CDC1 3 ) o (ppm): 1. 30 (t, J=8. OH 
z, 1 H) , 2. 4 8 ( s, 3 H) , 2. 8 3 ( d, J = 8. 0 Hz, 1 H) , 2. 8 8 
( d, J = 8. 0 Hz, 1 H) , 8. 0 4 ( s, 1 H) . 

[0110) 
~:@lJij 3 
4 - .::r:. 7 Jv - ? - ;1. 7 Jv t:" I) :0:: :/ / - 5 - 7t - !'--" ( P r e p 3 - 3 ) (J) 1"1 iJ)G 

[ ft 2 0] 
0/ 0/ 0/ OH 

Cl~ (1) ~ (2) ~ (3) ~ 
NYN NYN NIN N...._pN 

Cl Cl 

Prep 3-1 Prep 3-2 Prep 3-3 

[0111] 
( 1 ) 2 - ? o o - 4 - .::r:. 7 ;v- 5 - ;1. f-- ~ Y' e ') :0:: :/ / ( P r e p 3 - 1 ) 

2 , 4 - :/ ? o D - 5 - ;1. ~ ~ '0/ 1:::
0 

') :0:: :/ / ( 5 g ) :;r: T H F ( 5 0 m 1 ) f;-: m fiJ'!' L • 
/fi':fllT~ (III) 7-t'7Jv7-E~/ (985mg), x.Y.Jv??";f.Y'r7A?o') F (KAN 

TO, 0. 91M: 36. 9ml) ~fJO~t:.. ~{A\I."t:~1X~¥¥~~t:.. ~Gf=2@J, ftiJ,: ( 
lll) 7 -E 7 k 7 -t: ~ / ( 9 8 5 rn g ) • ;< 7 ''--" 7 7 c:f '0/ ~A? o ') }' (KANT 0, 0 . 
91M: 36. 9ml) :a::JJu~t:.. &~*1=1N:Ii\:~7ki'il'it\€~1Jil~:/::c7;vx-7;v!=-c 

~&:fllllliL~. ~Mg:;r:lifi[~v:f;f.Y'~A"t:~-L.mm:a::MffT •• L~. ~G~~~ 
m ~ y I) jJ lT ;v jJ 7 A ? D ? r- :f 7 7 "1' - ( y AM A z E N , H i - F l u s h T M c 0 

lurnn, mllimm:n-~~?'Y:Ifi:~xfk) "t:M~L~-~ftil~ (1g) ~~~ 

1 H-NMR (400MHz, CDCI 3 ) o (ppm): 1. 25 (t, J=8. OH 

z, 1 H) , 2. 7 8 ( d, J = 7. 6Hz, 1 H) , 2. 8 2 ( d, J = 8. 0 Hz, 
1H), 3. 92 (s, 3H), 8. 06 (s, lH). 

[0112) 
( 2 ) 4 - x 7 /v - 5 - ;1. ~ ~ Y - 2 - ;1. 7 Jv t:" I) ~ :/ / ( P r e p 3 - 2 ) 

11-::i!llo/JPrep3-l (1. Og) (J)THF (15. Om!) {~it\€!=:. f.');I.7A7Jv 
:0:: ~ A ( A L D R I C H , 2 . 0 M : 6 . 9 5 m 1 ) • 7 ~ 7 ~ 7. f. I) 7 :r_ :::=. Jv 7 ;t- 7. 7 

"1' / r'- 7 ~' 7 A ( 0 ) ( 3 3 5 m g ) ~ fJU ~ 7 0 "C !=: ~ 2 S r,, ~ tf ~ ~ t:. " & ~ it\€ 2::' 7J< Jk 
{;-:iii T L t:. if&:. 1 N :t;i[ ~~~ l: tp 'ft!: ~53~ ~·11: i=: L. If!:~ x 7 !v "t: it &:fllllli L t:.. lfMg ~ lifit ~ 
v:fc:fy~A"t:~-L.mm~MffT •• L~. ~G~~~m~Y'IJ:!Jl/~:!J7A?ov 
f.Jf77"1'- (YAMAZEN, Hi-F!ushTM column, mllim~l;:n-~ 

~?'/: l'i'F!l4:=7Jv) \'ffi!l1:L-c•i'left1}4o/.J (7 3 6mg) ~~t:." 
1 H-NMR (400MHz, CDCI 3 ) 8 (ppm): 1. 24 (t, J=7. 6H 
z, 1 H) , 2. 6 4 ( s, 3 H) , 2. 7 6 ( d, J = 7. 6Hz, 1 H) , 2. 8 0 

( d, J = 7. 6Hz, 1 H) , 3. 8 9 ( s, 1 H) , 8. 1 0 ( s, 1 H) 

[0113] 
( 3 ) 4 - = T l'--" - 2 - ;1. T Jv 1:::" I) ~ :/ / - 5 - :;t- Jv ( P r e p 3 - 3 ) 

ft-if~ P r e p 3 - 2 ( 5 . 1 2 g) (J) :/ ~ P P ;1. ?' Yi$. ( 6 9. 6 m l ) t=, ;:f, P 

/ }> IJ ~ o ~ F ( T C I - J P ; 1 . 0 M, 1 1 8 m I ) :a:- {il!i T L t:. o ?iS IA\1. l: 4 S r,, ffl: tf 
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~~~-. 7~~=7/~~/-N~~~~.::r:.~+L~. ~tt-~Rtti~L~&~~~~ 
~L. ~~~-~-EL.~G~~ft-~V9~ifN~5A~ov~Y57~- (YAM 
A z EN, H i - F 1 u s h T M c 0 l u m n' ml±l &PAt : !fFR.:::c T ;v-.!ifR::r>'r }V : 7-
~ / -;v) -c'HJ'J.! v·c:t~Uc1!:::-g-ilo/J ( 4. o g) ~1~t:::o 
1 H-NMR (400MHz, CDCl 3 ) li (ppm): 1. 13 (t, ]=8. OH 

z, 1 H) , 2. 4 :3 ( s, 3 H) , 2. 6 1 ( d, J = 8. 0 Hz, 1 H) , 2. 6 5 

(d, ]=7. 6Hz, 1H), 8. 04 (s, 1H), 9. 85 (s, 1H). 

[0114] 

!!l:i :@~J 4 
2 , 4 - :/ 7- 7 Jv 1::" I) :3: :/ ~ - 5 - ;t-- Jv ( P r e p 4 - 2 ) (,7) IS- fit 
[ {!::: 2 1 l 

"o "'o OH 

Cl~ (1) ~ (2) ~ 
NyN NIN NIN 

I 
Cl 

Prep 4-1 Prep 4-2 

[0115] 

( 1 ) 5 - 7 ~ * V - 2 , 4 - :/ 7 7 Jv 1::" !) C:: :/ ~ ( P r e p 4 - 1 ) 
2 , 4 - :/ ~ o o - 5 - 7 l· * V 1::" lJ :3: :/ ~ ( 5 . 3 g ) a: T H F ( 5 1 . 3 m l ) I~ 

1-@f;j~ L. T [-- 5 *A ~ 1) 7 =:::::::. lv 7 ::t- A 7 -{ ~ /~ 5 :/ rj .L•. ( 0 ) ( 1 . 7 1 g ) • I'- 1) .1 
7 ;v 7 Jv C:: :::::::. rj A ( A I d r i c h , 2 . 0 M : 5 1 . 8 m 1 ) ~ .tm ;.t t: o 7 5 "C I~# iliil. 
~ it~;&: tit tc¥ ~ itt::: o ~ G ~~ 1 3 .!i: 0) 1'- 1J 7- 7 lv 7 Jv :3: = '7 A ~ !Jil ;.t 6 ~ F~9 tit tc¥ ~ ~ t::: l:li: 
• 7ki''il'Tll?!.foJ:.I[{l:::7~~=?Aa:-tilliTL. ~ o o;t;;vA(~-c5ti~t:ill:±lLt:::. if~l!i'i~!iT.i.R 

vY*V?A~~-L.m-~N~T--L~. ~G~~ft~~V!J~if;v~5A~cv 
I'- ;f5 7-1- (Y AMAZE N, H i-F I u s h T "' c o I u m n, i@t±:lfu'PJi!;: n -·"--
7 J;z ~ : !'i'F ®:::c 7 1v-. iifR.:::c 7 ;c.-) ~f,!f!!l:i L -c t!!Ui::'.{!::: 15-!I&J ( 4 . 2 g ) '? 1~ t:::. 
1 H-NMR (4 0 OMHz, CDC 1 3 ) i5 (ppm) 2. 4 2 (s, 3H), 2. 

6 3 ( s, 3 H) , 3. 8 8 ( s, 3 H) , 8. 0 8 ( s, 1 H) . 

[0116) 
( 2 ) 2 , 4 - :/ 7 T Jv 1::" !) C:: :/ ~- 5 - ;t-- !1--- ( P r e p 4 - 2 ) 

:;:!{ o ~ ~ !J f o C:: F ( T C I - J P ; 1 . 0 M, 4 0 0 . 0 m 1 ) !-@ ~~ 1.: f!::: -g. !1m P r e 

p 4 - 1 ( 1 5 . 5 g ) C7) :/ ~ o o 7- ~ ~ & ~~ ( 1 0 o . 0 m l ) ~ tilli T L t:::" ~ iliil. -c· 4 
S~~~~-tt~-. /l;l/-N~Y.::r:.~7L~. 7~~=7/7?/-N~!JU:Z.~rt-~ 

!MH'E ~~ L t:::&tl;: i~ ~;;:, ~ L. ~ ii'J[ tr: ii!IGI±ifUfs L. :f!'jo G 7.c t::: 1)i;¥J1t ~ V lJ ~ Jf;v ~ 7 A~ o" 
f--~'77-1- (YAMAZ EN, Hi-Flush' M co 1 umn, &l±lfu'frjf!;: i'rF!'ilP=· 

7-;v->.::r:.?r/-Jv) ~f,!\'~L-c~1lC1!:::!5-!I&J (1 0. 1 g) ~:f~t:::o 
1 H-NMR (4 0 OMHz, DMSO-d 6 ) i) (ppm) : 2. 2 6 (s, 3H), 

2. 4 1 ( s, 3 H) , 8. 0 2 ( s, 1 H) . 
[0117] 

J.!mfftl 5 
6 - 7 1v ;t- o - 5 - ;f. J. * / 7 7 ;v e 1J ::; :./ - 3 - 7 ~ ~ ( P r e p 5 - 3 ) (!)-g. fit 
[ f!::: 2 2 ] 

Boc Boc 
H,NlX 

I I H2N~ 
I --" (1) 

Boc'NlX 
(2) Boc'N~OMe (3) I -:: OMe 

N F N F 
N F N F 

Prep 5-1 Prep 5-2 Prep 5-3 

[0118] 
( 1 ) :/- t e r t - 7·· + ;v ( 6 - 7 Jv ;t- o - 5 - ;f. 7 ;v 1::" :1 :/ ./ - 3 - -1' 1v) - -1' :3: F 
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:/ :lJ ;v ;J(" ;f.~ f. ( P r e p 5 - 1 ) 

5 - 7 :';: / - 2 - 7 ;v ;;to - 3 - ~" :::1 I] / ( 0 . 5 g ) r7) T H F ( 1 0 m l ) miJ:R i~, 
:/ - t e r t - 7 'T ;v 1:J Jv ;t;' ;t ~ ]-.. ( 2 . 5 9 g ) C: ni; i!1t il; r7) 4 - :/ ;J. 7 Jv 7 c3:. / e I) :/ 

/ ( 0 . 0 1 g ) :a: :tm ;t' ~i!.ll. --e 6 7 a;y r,'Jll:t40 lA:.. I'iUt iBU~ * 0:: 1Jo :Z' ~~X T Jv ( X 

3) ~~lliL~. 7k~~~L, HlkH~~f-IJ~A~~-L~. m!!1t'8:-M~TM~L,H 
m ~ / v :lJ 7 /V j] 7 A 7 p 7 ]-.. :7' 7 7 ~ ~ ( 7 p t:I * Jv A ) c· 'fjlj !l\'1: L -c ~ llc ft E !JtiJ ( 1 . 
1 4 g) ~1~t=-. 

[0119) 
( 2 ) :/ - t e r t - -;f 'T Jv ~ 6 - 7 Jv ;;t o - 5 - ;J. f. ~ / ;J. 'T Jv t:" I) :/ / - 3 - -{ ;v J 

- -{ 3.: F / j] Jv ;t;' ;t ~ f. ( P r e p 5 - 2 ) 
ftir!JtiJPrep5-1 (500mg) C:N-fo"E-7.7/Y-{:':F (272mg) 0::7 

f-.77no;J.::9"/ (5ml) f~m~~L, 2, 2' -7:/~'7. C·{Yf'f-;v~-1 f-v-1 J-..) 
(2 5. 1m g) '8:-!Jil:Zt:.i&, 8 o·c~5~F,'Jtl:t40Lt:." l3Z!Zit!U~7k0::1Jil:Z, i!!'F~x7;v 

(x3) ~~WL~. 7k~~ffL,H7kH~~f-IJ~A~~-L~.m!!1t?i:.ETM~L 
t::.i&, Hr~?i:/·::9"/~;v (5ml) ~~m~L, ~J-..IJ~A;J. J-..*/F (413mg) '8:-:!JD 
:Z, ~t!.ll.:~-c1~F.,'Jfl:f40Lt:.. &F-tiiRI~7k?i:iJO:t, !fFt!~x'f-;v (x 3) -c'~i±lLt:.. 71<~ 

~~L. H7l<HM~J-..IJ~A~~-L~. m!!1t?i:.ETM~L.Hm~VIJ:JJ7~:JJ7A 
:'7 :::17 ]-.. :'7''7 7 .{ ~ (n -f-...7"-7 /: !Jl'F~x7;v= 2 0 : 1 7PG 2 : 1) --c'~lle{[:;if~?i: 

1~f::_o 

[0120] 
( 3 ) 6 - 7 Jv ;;t P - 5 - ;J. f-. o'f- / ;J. T Jv t:" 1J :/ / - 3 - 7 3.: / ( P r e p 5 - 3 ) 

{1:-;fr!Jtll P r e p 5-2 0) :/7 o o ;J. ::7 / ( 5 m 1 ) miiRI~ J-.. IJ 7 ;v;;t o!'l'F~ (1m l) 

~JJo;;L ~t!.ll.~~-c 1 aH,'Jtl:i*Lt:.. &~Zi11U~fr.ilfr:IJ~M**~ r. IJ ~A7.1<.miiR'8:-:!Jo:t, /7 
a o ;J. ::7 > ( x 3 ) ~ ~ i±l L t:. • 7k c 11t ff L , • 7J< lim M ~ f-. IJ ~ A c· ~. L t:.. fu! ~J!t 0:: M 
~T&~L. -~ltir~ (60mg) ~~~. 
'H-NMR (400MHz, CDCI;;) o (ppm): 3. 43 (s, 3H) 4. 
43 (s, 3H), 7. 20 (ddt, ]=8. 0, 2. 4, 0. 8Hz, IH) 7. 
53 (t, ]=2. 4, Hz, 1H). 

[0121] 

~@:f3iiJ 6 
4 - ;J. f- o'f- V ;J. 'T Jv t:" IJ / > - 2 - 7 :': > ( P r e p 6 - 3 ) (]) if,~ 

[ ft 2 3 ] BocHNl) ~,y ""it? (1) '"'"'9 (2) I "' (3) I "' 
I "' .-7 .-7 

.-7 
l_o 0 

I I 
Prep 6-1 Prep 6-2 Prep 6-3 

[0122) 
( 1 ) /- t e r t - 7·· 'f- Jv ( 4 - ;J. 'f- Jv 1:::" l) :/ > - 2 - -1 lv) -{ :';: p- "0/ :lJ Jv ;;T>' _f.~ ]'. ( 

Prep6-1) 
2 - 7 :': / - 4 - ;~ 7 lv ~" l) :/ > ( 1 . 0 g ) (]) :/ 7 P P ;J. ::7 > ( 5 0 m l ) fu! lei~~, 

/- t e r t - 7 T }V j] /V * * ~ r ( 4 . 0 4 g ) ' 4 - / ;J. T /V 7 :':', / 1:::" l) / > ( 2 2 
6 m g ) ::?:5 J:: -c.f ]-.. ') = f lv 7 :': > ( 5 . 1 7 m I ) 0:: til ;t , ~ i.ffil. --c' 7 2 a;ff,.9 tl:t# L t:. o & 
);t iiR { ~ * 0:: 111J ;t ' !liH¥t X T Jv ( X 1 ) ~ ffillli L t:. 0 :ff mt m 0:: * ' Jl?l :fo it ±,\[ * m iiR ~ )ffi lK i'Jt 
ff., fi7KR~77;'f/~A~~-L •• ~L~.--?i:ME.ML. dm~/l)~~~ 
~ 7 A 7 o 7 J-.. /f 7 7 4 ~ ( n- "- /::7 > : ~Mx 'T Jv~'fjlj!t! L~13cft-fr!Jtll ( 1 . 7 g) 

1 H-NMR (400MHz, CDC I:;) /j (ppm): 1. 45 (s, 18H), 2 

. 3 7 ( s, 3 H) , 7. 0 3 ( d d, J = 0. 8, 5. 2Hz, 1 H) , 7. 0 5 ( d 

Page 49 of 453

v¢5545-03 47

§fi1bfi¥EF(Preg 5—1}

5—7’ix-—2~A7ubtcr—3—~E:IUp!(0. 5g) wfifiiF (10rn1)$EEfi:\

§——ter:r—fEVLbflnfE—-%(2. 59g} éfififigfihiiiKiffl5711E59§

V{0.0lg)EMK E8767EEEELMQEEEfiémi\M@lffl(x

3)EEELWGETEEV‘EEMEEEJWATEELEOEEEEETEEL\E

fiékjflfwfi?fi§mv%f§7%_(EUSEEA}Tfifltffifikfi%(l.

14g) 3513?;

[0119i

(2) ‘22—“: e r 1—7777» :6—7le2Lr1—5~){ ##foxlz5U93V73i/{xi/Z;

*4 “Z Fv‘y’wixfifffiw E {P r e E 5—2)

fiéWPrep5—l{500mg}kN—jn%xfyy%iF(2?2mg}é?

biwuufiay (51111} KEEL 2, 2’ —7’y“r:‘7< {4;7‘Efl/ar4 Mx/z H

(25. 1mg} Efilfiitfié‘ 80C7:5EFE§ELED EECE‘CEEMFL fi’fifié‘él‘wb

(x3)T%&Lfigfif%fibxfiéflfi@+%vfifi TEELLOEEEEFFWEL

tExEEEfifi/~w(5m1)rEEL +¥9flfifi§¥yfif413mg)ém

ExEEKflEEEELtGEEEFK%mixfi%IJfiix3}T§$LLofif

‘E‘EQEL‘ EENEULE ‘J WAEEZKELEQ EEEEE'FEEtA EEEi/i'fi/ffl/EEA

it:<7}~f§7»a~ {n—/\7°5"/:§’E§§I:f‘fl/=20 : 1i2=E2 : 1) EEEEftéE/E

{grits

[0120}

(3) 6~72wru~»5—;< ¥EVJ<3VVE°EJ§V~3—7’EV (Preps—3)

{BEEPr eps—zmy‘vyuuxay (sml) fi¥1§§LED7zix7§7uE§§§ {1mm

EME‘ifihflfifififiLfiofififififififififlfiffiUfififififiEMZ‘V?

D‘nyl/ (x 3} TEE L1H; E'GEEM EEEEEEUEAEEELED EEEE

ET%EL\%%K%%{GOmg}%EtO

‘H—NMRC4OOMH2,CDC13)5(ppm):3.43ES,SH},4.

43(3,3H),7.20<ddt,J28.G,2.4,O.8Hz£1H},?.

53(t,j=2,4,Hz,1H}

 

 

  

 

 

{0121}

EEES

4—24}\§\"/;4 5“}1/t°J/x~2—7‘1 1/ (PreQS—B) OD’éE‘Z

I§tb 3 )

Bod-{N N\ HZN N\
HZN N (1) BocgN N {2) (3‘,

\7\ ~—» I ‘ a '/ E 1// / 7‘

k“o o
f 1

Prep 6—1 Err-2p 6-2 Prep 6-3

{0122]

{1)y~tert—wa{4—XEEEaVy—2~7»)ESFEEEEEHE{

Prepfi—l}

2—73/~4—><5‘w61§§2/ {1‘ 0g) myaumxzyy (50ml) EEK:

§—tert—j?flfiflfiiflfi{4 04g}\4~VfiTw71)E”V/(22

6mg)E:059:fw73y(5.17m1)EEz EE772EEEELEOE

EEKEEmixfiEifwixl)fEELtaEEEEEKEEEEEEETEEE

@fi\fifififivy$yfiATfifiL\fifibfigfifiEfiEfifiLxEEEVUEEW

’ LEUvfié’fiiwr— (n—vmféy:E’Efiélf,IV’GE§%LE?§-Eft%% {1‘ ”fig?
:fifh
iH NMR(4OOMHZ,CBC1335{§pm):1.45(s,18H},2

37(s,38),7.03{dd,3:0.8,5,2Hz,1H),?.05(d
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, J = 0. 8 H, 1 H) , 8. 3 4 ( d, J = 5. 2Hz, 1 H) . 
M S [M + H] + = 3 0 9 

[0123) 

W5545-0I 48 

( 2 ) t e r t - -;f 7 Jv ( 4 - ;t f-. of-/;! 7 ;v 1:::" I} :/ /- 2 - -1 Jv) 7J ;v /~ ;t - ;-.. ( P r 

ep6-2) 

ft:: if~ P r e p 6 - 1 ( 3 0 0 m g) , N- ::f P 'E 7- ::7 //-1 ~ F ( 1 7 3 m g ) iTJ T 
f-.7::/'PP;")// (10m!) i'!f1jJ1n:::, .r-<y;/--{Jv/{-:;1-~-lj---{f'' (23. 6mg) i:JJO 

:Zt:::" 1MfF,'j;!J[]~~mt~ii-t::1&, 2, 2' -7:/t:'';:z, (-1/::f'f-;v-j--{ 1--v/( !--) (16 

. o m g ) tr- ;!JO :Z, c'l: G (::: 5 ~ r .. 9 J.m ~~mE ~ it-t:::. IX r.t ¥1:Z tr- ¥: lia ;i; c m t;p uL t: 7 -1 f-. 111 
~L~. -~tr'Mff •• L.HM~/l}ftijN7J7A::7ovf-.Y77-1- (n-~::f)IY 

:~-~'f-;v) cM.LMr.l>~6r<Y:/;v::fcv-1F~~~~. 

~Gh~::fcv--{F~iTJ;/9/-;v (3ml)m~K. -j-f-.IJ~A;tf-.of-/F (Ald 

r i c h, 2 5%;! 9 /- ;L.~l~~ : 1m 1 ) ~ JJO :Z, ¥:illiU:: C: 1 9 B:!i'Fa'ltl:t~ L t:::o &r.i>m 
-~~ffTM~L. HM~/IJ7JifNft7A::7cvJ-.Y77-{- (n-~::f9Y:~-x 

T ;v = 4 : 1 iP C::, 3 : 2 ) 1:." M. L :f~ 1lG ft:: if~ ( 6 2 rn g ) tr-1~ t:::" 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 53 (s, 9H), 3. 
4 2 ( s, 3 H) , 4. 4 6 ( s, 2 H) , 6. 9 6- 6. 9 7 (m, 1 H) , 7. 9 1 

( b r s, 1 H) , 8. 2 4- 8. 2 5 (m, 1 H) . 

M S [M + H] + = 2 3 9 

[0 1 24] 
( 3 ) 4 - ;! f-. of- / ;t -T !v 1:::0 IJ :/ / - 2 - 7 =:: / ( P r e p 6 - 3 ) 

f!:::if~Prep6-2 (62mg) !TJ:/:;7cc.:t)l/ (3ml) I'GifJU::J-.l)7;v;t-u!'lt 

• (1m I) i:;!JIJ:Z, ¥:1Jaf:::C: 3 8¥F~"lti:#Lt::. &r.l>iiRt::: 5 N*rMHt:::-r f-. lJ ~A7kf~i&i: 
JJo:Z.~•x-TN (xl) l:."~lliL~. ~--tr-~~•**m~l:."~~~-·*~•v7 
*/~Al:."~-L-~L~. -~i:Mff •• L.M~f!:::if~ (35mg) ~~~-
' H-NMR (400MHz, CDC 1 3 ) o (ppm): 3. 41 (s, 3H), 4. 
3 7 ( s, 2 H) , 4. 6 6 ( b r s, 2 H) , 6. 51 ( s, 1 H) , 6. 59 ( d, 

J=5. 6Hz, lH), 7. 99 (d, ]=5. 6Hz, 1H). 
[0125] 

.@{JlJ 7 
4 - ( :/ 7 ;v ::t- o ;! -T Jv) t:" I) ://- 2 - 7 .:::_ / ( P r e p 7 - 4 ) iTJ -6-.Jili: 
[ ft:: 2 4 ] 

Boc2N"(J 

II 
(1) Boc2NlN) 

_X_ 
(2) Boc2N'(·~ N~ 

. ..-7 

(3} 

Prep 6-1 

Boc2N~~v 
1..-7 

F)-.__F 

Prep-7-3 

[0126] 

(4) 

Br Br 

Prep 7-1 

H2NlN) 

~x-F F 

Prep 7-4 

"'a 
Prep 7-2 

( 1 ) / - t e r t - f T ;v [ 4 - ( :/ f P 'E ;t -T ;v) 1:::" lJ :/ / - 2 - -1 ;v] -1 .:::_ F / ;iJ 

;v *;:f.- ~ ( P r e p 7 - 1 ) 

{~if~ P r e p 6 - 1 ( 1 . 4 g) • N- f P 'E 7. 7 Y' / ...( .:::. F ( 8 0 7 m g) iTJ 7 ~ 

77co;<)ly (47ml) ~ttl[~:::. 2, 2' -7:/1:::''7. (-1/f-T;v-j--1!--v-11--) ( 
74. 7mg) ~W:Z~m. 4~00W~~mE~~~. ~r.t&tr-~•~c~~--~7-1~ 
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•aL~. -~~-ff-EL.~M~V~~if;~~5AYov~~57~- (n-~~~ 
/ : lfFM'.:::'f- ;~) cffiJ!\:! Ll~1le11:::1'5-:ft!l ( 2 1 0 m g) ~~f:::o 

H-NMR (400MHz, CDC!,) i5 (ppm): 1. 46 (s, 18H), 6 

. 54 ( s. 1 H) , 7. 3 6 ( d d, ] = 1. 6, 5. 2Hz, 1 H) 7. 4 5 ( d 

, ]=1. 6H, 1H), 8. 48 (d, ]=5. 2Hz, lH). 

M S [M + H] + = 4 6 7 

[0127] 
( 2 ) / - t e r t - 7" 7 .1~ ( 4 - ;;t; ~~ ~ ~~ e 'J :/ / - 2 - ~ l~) ~ ~ F :/ ~ ;~ ;t; ;f. - ~ 

(Prep7-2) 
{I::; 15- :Jt!J P r e p 7 - 1 ( 2 1 0 m g ) 0 ~ ;~ .::r: / ( 5 m I ) i:@ i~ (.:: / _71 7 ~~ 7. Jv ;;t; :\'-- / 

F ( 5 0 0 Jl l ) :to J:. V!ffi:Ji'J!lM'~H ( 6 9 2 m g) ~ ;tm ;Z, 6 o "C -c 2 a;!fra1t:I¥F L f:::o 8 o 
"Cf;-.4'f.l!ili. L, 6 G f.:: 1 9 a#F.,'Hftt40=1&. XiZr.tiil'~~t,\il.;:t -cm:t;fl L, V !J ~ J';vii\tJI.\'J Lf:::o ill 
ii'JZ~Mff•• L. ~ltcft!5-:ft!l c 1 o om g) :3:1~t=-. 
'H-NMR (400MHz, CDCl,.) /j (ppm): 1. 47 (s, 18H), 7 

6 1 ( d d. J = 1. 2, 5. 2Hz, 1 H) , 7. 7 4 ( d, J = 1. 2 H, 1 H) 
8. 7 0 ( d, J = 5. 2Hz, 1 H) , 1 0. 0 8 ( s, 1 H) . 
[0128] 

( 3 ) :/ - t e r t - 7· 7- !v ( 4 - :;-• 7 ;~ :;t o / 7- !~ eo V :/ / - 2 - ~ ~~) ~ ~ F :/ ~ ;v 
;;J,';f.-f-. (Prep7-3) 

{1::;15-~ P r e p 7- 2 ( 1 0 0 m g) 17) :/ Y P o / /jf / ( 3 rn l ) i~i~ :;-., :/ :::r:. 7 Jv7 

::: / y ;~ 7 7 - f-. v 7 /V :;t 5 ~ F ( 1 2 2 M l ) ~ 0 oc (;-. -c j)[] *- t:::. 0 EZ ;;t i~ ~ ~ ilill. * -c ~ 
1,\ii L, 3 . 5 B;!ff','Jt:I¥F L t:::. f,Zr,t /B[I.::. ~fP tR M'lk.'*-T I> V r7 A 7k i:@i~ ~ }][] ;{_, lfFj!!J1'x 7 Jv 

(x1) T'M~L~o ~--~?k. ~~t-7ki:@ii'JZ-c·~~~~- ft7kmRv~*Vr7A 
-cft.L.iii:JI.\'JL~o Sii'JZ~ME.EL.~M:3:V~~ifN~5AYov~~57~- ( 
n-~~5'/:lfFMx'f-;v) cffi·L-~fl:::~~ (78mg) ~~~ 
1 H-NMR (400MHz, CDCI,) 8 (ppm): 1. 46 (s, 18H), 6 
. 6 5 ( t, J = 5 5. 6Hz, 1 H) , 7. 3 2 ( d, J = 5. 2Hz, 1 H) , 7. 
4 3 ( s, 1 H) , 8. 58 ( d, J = 5. 2Hz, 1 H) . 
!viS [2M+Na] + =711 

[0129] 
( 4 ) 4 - :/ 7 IV :;t p / T ~~ eo I) :; / - 2 - 7 ~ / ( p r e p 7 - 4 ) 

{I::; -@.• ~ P r e p 7 - 3 ( 7 8 m. g ) (!) :/ 7 0 \:1 _71 /jf / { 2 rn 1 ) i:@ itl,' (;"". J-- l) 7 Jv T P §f 
• ( o. 5 m l) :3:.1Ja;t, 'i'i'UJiltl;-. -c 3 a:![f'~'l:tfttcf Lf:_. J5zr-GWt:!.::. 5 N?kft{I:::T' f-. lJ? A?ki:@ 
&:a:-JJa;Z. ?oo;;t;~A (x3) -cMiliL~. ~--~~~tC?ki:@ii'JZ-c~~~. M?k& 
M'v ?';f. V? A 'C'~t;ll; L711JI.\'J L t:::.. l!f'rft( ~~l±if!E L, .~l'l9ft!5-!lt:J ( 3 0 m g) ~ :f~ t:::o 
1 H-NMR (400MHz, CDCI") & (ppm) :4.61 (brs, 2H), 
6. 51 ( t, ] =56. 0 Hz, 1 H) , 6. 6 0 ( b r s, 1 H) , 6. 7 4-6. 
7 6 (m, 1 H) , 8. 1 7 ( d, J = 5. 2Hz, 1 H) . 

[0130] 

!1!1! Tlf ff~ 8 
5 - 7 ;~ :;t a - 4 - ;1. I- :\'-- V / 7 Jv eo l) / / - 2 - 7 0:: / ( P r e p 8 - 3 ) (!)~,FiX 

[ {t 2 5 ] 

~'"'u~ "''Y ~-u~ 
(1) 

""~'1~ 
(2) I ""' (3) I ""' 

I# I #I . # F # F 

F F 
0 0 
I I 

Prep 8-1 Prep 8-2 Prep 8-3 

[0131] 
( 1 ) :/ - t e r t - 7· 7 ;v ( 5 - 7 Jv ;;t o - 4 - ;1. 7 ;v t:" ') :/ / - 2 - ~ Jv) ~ ~ )" :/ 

Page 51 of 453



W5545-0I 50 
:fJ Jv #. * - j-.. ( P r e p 8 - 1 ) 

2 - 7 :2 / - 5 - 7 ;v :T o - 4 - / =, Jv 1:'0 lJ / / ( 5 0 0 m g ) 17) / !7 r:r o ;J 7 / ( 5 

0 m l ) i'@ ~~ (z= , / - t e r t - 7< T Jv :fJ Jv #. *- j-.. ( 1 . 7 3 g ) , 4 - '/ ;J -; Jv 7 :2 
/ e lJ ~ / ( 2 4 2 m g ) ::f5 J:: lJ 1-- I) .::c 7- ;v 7 :2 / ( 1 . 6 6 m I ) ~ JJO ;t , ~ tli! -e 6 13 

r .. ~tt:W LJ~. tzr.t:?~l=?k~tJD;;t, jj'f!'~Jt::r:"f-;v c x 1) -ctmi±\LJ~. ff11!U~ ::'r:lk. ~'fiJJ!t:fi[ 

Jkm~-c·~~~~. ft?kRRv?*~~A-c'~·L·~L~. -~::'r:Mff.ML.~­
::\::~IJ:fJif;v:fJ~A!lovt-?~7~- (n-~~7/:~M="f-;v) l'ft.LW~f~fr 

~~ ( 7 3 7 m g ) ':\:: 1~ t;:. 
'H-NMR (400MHz, 
. 32-2. 3~-$ (m, 3H) 

CDC 1 3 ) i5 (ppm) : 1. 4 5 ( s, 1 8 H) , 2 
7. 08 (brd, ]=5. 6Hz, lH), 8. 23 

(d, ]=1. 2Hz, 1H) 

MS[2M+Na]+=675 

[0132) 
( 2 ) t e r t - 'f 7- ;v ( 5 - 7 1v :T r:r - 4 - 7 f. o3f- ~ ;J 7- 1v e !J ~ Y - 2 - --( ;v) 1J Jv 

/< ;J - f. ( P r e p 8 - 2 ) 

{~ fr !!til P r e p 8 - 1 ( 6 3 0 m g ) , N - ~f P 'E- 7. !7 ~ Y -1 :2 F ( 3 7 7 m g ) (J) T 
1--~/r:ro;J/jl/ (20rnl) fGi~i-=:, 2, 2' -7:/!::''7. (~Y/7-IVT~f-.v~j-..) 

( 1 5 8 m g ) ':\:: J:JO ;t . 1 1 m'f f','] J.Jil ~ .i¥ mE 2.: -1±- t;:. lY:. J;t ~ 1r: ~?hit ;t C' ffi' :!iJJijt • t ~ ~ f. tlt\ 
~L~. -~~Mff •• L.~M~~l)7Jif;V7J~A'l'r:rvj-..?~7~-(n-~'f7Y 
:~!'iit="T!V) c>ft·L~f,t,~~'fov~F~~-~. 
1~ ~ ;h.J;:: 'f o v ~ F ~ (J) ;J 7 / - Jv ( 1 0 rn 1 ) i'il'ijli' (;_-_. -T f. 1J ~A / I· o3f- ~ F ( 1 0 

4mg) 1r::IJO;t. ~ih\tl.:::-c3a#r.,'Jff:tcfLt;::. BZ.r.t:i~f=Jk.a:-}JIJ;t, Jj·'f•::r:"f-;v (x2) c>t!l! 
1±:\L~. ff8-~ftlk&Mv?*~~AC'~-~. -~L~.-~1r:Mff •• L.~M::'r: 
~ !) :fJ if Jv 1J ~ A ;7 P v f. !?~ ~ 7 -1 - ( n - .r.. 7 7 Y : ~!'iit= 7- Jv) -c·ft1l\:! L f~gc {~'15!1t!J 

(1 8 Omg) 1r:1~t~. 
1 H-NMR (400MHz, CDC!") a (ppm): 1 53 (s, 9H), 3. 
4 6 ( s, 3 H) , 4. 52 ( b r s, 2 H) , 7. 2 1 ( b r s, 1 H) , 8. 0 2-

8. 0 3 (m, 2 H) . 
M S [M- t B u + H] + = 2 0 1 

[0133] 
( 3 ) 5 - 7 Jv :T r:r - 4 - ;J f. o3f- ~ / 7- lv t:o lJ ~ Y- 2 - 7 :2 Y ( P r e p 8 - 3 ) 
{~ 6- !!til P r e p 8 - 2 ( 1 8 0 m g ) 17) "/ ;7 P r:r / 7 Y ( 6 rn l ) ?%' ij/i' 1.:::. f. l) 7 Jv :T ;::z 

i'f'f!lf( ( 2 rn I ) ~J.J!l ;t. ~i!;il..: -c 1 7 atfr,'Jff:i* L f;::_" fiJ,tiW~..: 5 N 7kMf~7- f-. !J ~ Alkm 
~~~~. 'i'PP*;~A (x2) C't!I!WL~. ff •• ':\::ft?k&Mv?*~~A~~-~­
.m\i Lf;::_a ;i!\t~~ME.M L. ~S'-Jf~E!Itil ( 9 0 m g) 1r:-1~t;::o 
1 H-NMR (400MHz, CDCl 3 ) i5 (ppm): 3. 45 (s, 3H), 4. 
3 2 ( b r s, 2 H) , 4. 4 7 ( s, 2 H) , 6. 58 ( d, J = 4. 8Hz, 1 H) 
, 7. 8 6 ( d, J = 1 . 6 H z , 1 H) . 
MS[M+H]+=l57 

[0134] 
~@{Jij 9 
5 - 7 /V :T P - 4 - ;J f-. o3f- ~ t:o I} ~ Y - 2 - 7 :2 / ( P r e p 9 - 3 ) (J) '15 .fiX 
[ ~~ 2 6 l 

Cl~ Bo~N~ H2N~ Clu I "' I "' I """ (1) I "' (2} (3) 

..-?' F .-9' F .-9' F ..-?' F 

o....., o....., o..._ 

Prep 9-1 Prep 9-2 Prep 9-3 

[0135) 
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( 1 ) 2 - :7 o o - 5 - 7 Jv ;;t o - 4 - ;I f-.. qo- '/ t:" lJ '/ Y ( P r e p 9 - 1 ) 

n - 7·· 7' ;v lJ 7' r) L ( 2 . 6 4 M n - "" "'t- -l}- Y m iB! : 1 0 . 4 m l ) 0) T H F ( 2 0 
m l ) ifi iB! i: - 7 8 oC (:':. ffl :t;(l ~ , 2 - :7 o o - 5 - 7 ;v ;;t t:1 t:" lJ '/ Y ( 3 . 0 g ) , N , 

N-~'-1 /Yo t:";v.::r.':f';v70::: / (4. 4 9m l) O)THF (2Om l) i'tiifi:i:iili1T~t:: 

" .:C 0) ;t ;!:: 0) ?iii fll;' -c' 2 11\'j r~'ltftt~ ~~L 1-- lJ ;< 7' ;v :;:f" v- f-.. ( 4 . 7 4 g ) 0) T H F ( 1 0 m 

l ) if; iBi :5:- JJo ;L '~'Uiit i: 'Z' ¥f. iii~. ~ , L 5 11\'j fl,9 tl: ¥F ~ t:: o & r.t ifi: .a: 0 'C i=. m :t;f1 ~ , l'f'F ~ ( 
3. 92ml) ::t-to;t205:ftl:t~1~L :i&J~ft7i<.~ (30%7kmifi:; 7. 05ml) :5:-JJo;t 
, ~V'£:iiii* ('·¥f.tiil. ~ 1 51!i'fr.,'Jti:¥F ~t::" &htifi:::t- o oc~::ffi':t;(l L tl®.fo':f';;tli';T[~-T 1-- !J r7 
A7ki~~.::l:;/JO;t211\'jF~'ltl:f'i'1~L 5 N:liU!tki:;!J[];t!ft'!'W=':T-!v (x 2) , :7 o o*tvA (x 1 

) 'Z'~m~~. ~am::t-li'f,[!'W?Y*'/r)A~~·-··:i&J~~.m-.::l:M~T·M~. M 
f.t-9 0 7 Jv ::.r- Jv ~:j~ f::o 

~~C:,;ht::7;v::.r-;v, ~!'Wgii (16. 4g) 0):7oo*;vA (100ml) i1"115i:l::, 3 

- F ::< 7 Y ( 4 . 1 8 m 1 ) :5:- ho ;t , 4 o oc i: ~ ¥f. ?iii ~ 4 11\'j F~'l t1: :!* ~ t:: 0 & r.t iW i: '£:iii~. * 
~ffi':t;(l~.t5-11---'/IJ~ij;v•:i&J~~. •~.a-•~-r••~. B~.::l:'/IJ~ij;v~5 
A :7 07 !-- ?'' 7 7 ~- ( n -"'77 Y : §'f'~.::r:.':f'Jv) ~fflJM ~~llcf!:::'fr!fw.l ( 1. 9 g) i: 
~f::_o 
1 H-NMR (400MHz, CDCl" o (ppm): 3. 95 (s, 3H), 6. 

91 (d, ]=6. OHz, 1H), 8. 11 (d, ]=2. 4Hz, 1H). 
MS [M+H] +=162 

[0136] 
( 2 ) t e r t - 7'' 7' /v ( 5 - 7 ;v ;;t o - 4 - ;f. 1-- qo- '/ !:::" l) ~' /- 2 - -{ Jv) ~ !'.-- /~ ;< -

1-- (Prep9-2) 
11-:; 15- WI P r e p 9 - 1 ( 1. 0 g ) , t e r t - 7· 7' Jv ~ Jv ~~ ;< - }- ( 8 7 0 m g ) , 

-Jf'YJ-.i:FA (1. 07g). ~!Jr)A-1JY!'W (1. 97g) .}..;J::Lfl--l)A (-/.r<Y-/1] 

7Y) -;//~7'/r)A (567mg) 0)1, 4-'/;;t:c'f--l}-Y (50ml) ifii1?Z.::l:100'Ci: 

'Z' ¥f. iii~. ~ , 3 . 5 ll'if F~'l tft -1* ~ t::" & ht iW i: '£: 'Fml. i: -c· ffi :tiH£ . t 5 -1 1-- • :i&J ~ t:: o iii iBi .::l: lJilX 
~r•m~. ~~~'/lJ~if;v~7A?ofl--~57~- (n-~77Y:!ft'.x':f';v) 

~ 'filfm:! ~ f* 1lc {t 15- !fw.l ( 4 7 o m g ) :a: 1~ t:: 0 

'H-NMR(400MHz, CDCl 3 ) i5 (ppm) :L 53 (s, 9H). 3. 
9 7 ( s, 3 H) , 7. 51 ( b r s, 1 H) , 7. 6 9 ( d, J = 6. 4Hz, 1 H) 
, 7, 9 6 ( d, J = 3, 2Hz , 1 H) 

M S [M+ H] ' = 2 4 3 

[0137] 
( 3 ) 5 - 7 Jv ;;t t:1 - 4 - ;f. }- :¥- '/ t:o I} '/ / - 2 - 7 :3: / ( P r e p 9 - 3 ) 

{1:::~5-!fw.l P r e p 9- 2 (200m g) (J)V 7 o o ;< /;7 / (2m l) r:giB!t:-:. 1-- I} 7 Jv;;t o 

!WF&t (1m 1) .::J:JJD;t, '£:tffiU::"C 1. 511\'jr~"l:tft-1* ~t::o JY:f.t~f:: 5 N7.1<&tii::-T 1-- IJ r) A:?k 

m~i:~;t. D&t.::r:.':f'~(x2) ~~m~~o ~-•:a:•*-&•?~*'/~A~~-~. 
•:i&J~f::o •tec:r~~••L, ~a~1t5-Wi (11 Omg) .::l:1~t::o 
1 H-NMR (400MHz, CDC1 3 ) il (ppm): 3. 87 (s, 3H), 4. 
2 7 ( b r s, 2 H) , 6. 0 6 ( d, J = 5. 6Hz, 1 H) , 7, 8 0 ( d, J = 3 
. 2Hz, 1 H) 

[0138} 

~@fJlJ 1 0 
3 - 7' o .:C - 5 - ( '/ 7 Jv To ;I 1-- "'f- /) l:::" I} '/ / ( P r e p 1 0 ) (J) it ,6)(: 
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[ fl:: 2 7 l 

Br~f':l y 
(1) 

OH 

[0139] 

! ~ Bry. 
~· 

O'v-"F 
i 
F 

Prep 10 

W5545-0l 52 

( 1 ) ( 3 - 7, 1:1 "E- - 5 - ( / 7 lv 7t 1:1 ;!. ]> 0f- '/) t:" ') / > ( P r e p 1 0 ) 

3-7'o"C-5-t: }<oolf-yt:"IJ/> (3. Og) O)DMF (40ml) mi~~-::., ~~ 

;fJ ') r) .b. ( 7 . 1 3 g ) :f:; Gt:: tr /' 1:1 1:1 / 7 IV :;t 1:1 Iff l't:lr ( 1 . 7 5 m l ) :a: :!JD *-' 1 0 0 ·c 
1-::. J;t- ?Nft. L 2 4 a~ Fa'Hftt# L t::" BZJ.G iilU-::. 71< :a: tm ;t, / .::r: 7- ;v .::r: ~ 7 1v ( x 1 ) -c:ffiHf:l L t::.. 
~••:a:~~~~**~t-IJ'/L71<m~.~~***-c•~~~--~~v7*'/'7.b.-c' 
~-L •• ~L~. mm:a:•ET •••• HM~'/lJ:tJif~:tJ5.b./'ovt-757~~ ( 
n - .r-. 0;;- -IT> : :/ .::r: 7- i~" .::r: ~ 7 1v) -c' ffi ~ v·n~ itc {I:: IS' !lo/! ( 6 7 0 m g ) :a_. f~ t::. o 

1 H-NMR (400MHz, CDCl 3 ) o (ppm) :6.56 (t, ]=72. 0 

Hz, lH), 7. 6 7-7. 68 (m, 1H), 8. 43 (d, ]=2. 4Hz, 1H 

) , 8. 56 ( d, J = 2. 0 Hz, 1 H) . 

M S [M + H] - = 2 2 4 
[0140] 

~i§:f71J 1 1 
4 - ;!. ]> =\'- '/ /./_ 7- Jv - 2 - .:/. 7- ;'" t:' lJ ::': / > - 5 - ::t-- Jv ( P r e p 1 1 - 3 ) 0) IS' fflt 
[ fl::: 2 8 ] 

OH OBn OBn OH 

~ (1) ~ (2) 'o~ (3) 'o~ I , NIN NIN NIN NIN 
Prep 4-2 Prep 11-1 Prep 11-2 Prep 11-3 

[ 0 1 4 1 ] 
( 1 ) 5 - ~ > / JY :;t =\'- '/ - 2 ' 4 - /;!. T Jv e I) :3; / > ( p r e p 1 1 - 1 ) 

P r e p 4 - 2 ( 5 . 0 g ) 0) T H F ( 8 0 m l ) m ~~:a_. 0 oC !-::. m t[l L • }J I) r:7 .b. t e 

r t - 7· t- 0f- '/ F ( 5 . 4 3 g ) :a: Jm z, o oc !-::. -c 3 o :iHI:.J¢ L t:::" -t 0) ;t ;t 0) i.ffil.OC -c~ 
>/;v7'ov-{ F (5. 7 3m I) ~tiDz, ~1fi$:-c'l;t-tliil.L2 O~f,'jtftf'fLt::." ,f)Z;;Gi~!;:: 

71<:a:~z. lfl'~.::r:of-;f...' (x2) -c'MlliL~o ~--:a:-71<R.v7*Yr:7.b.-c'~---· 
~L~.-~:a:·E-ML.ftM:a:'/IJ:tJif~:tJ~.b.?cvt-757~- (n-.r-.~~> 

: !!¥1'~=7-Jv~g'f' • .:::r:.of-;v) em~ L~gc{l::il'!lo/l ( 6. 0 g) :a_.~~t:::" 
1 H- NMR ( 4 0 0 MH z, CDC I 3 ) o5 ( p p m) : 2. 4 8 ( s, 3 H) , 2. 

62 (s, 3H), 5. 13 (s, 2H), 7. 33-7.42 (m, 5H), 8. 13 
( s, 1 H) . 

MS[M+H]+=215 

[0142) 
( 2 ) 5 - ~ > :/ Jv ::t- :lf- Y - 4 - ;!. t- =\'- '/ ;!. 7-1v- 2 - :/. 7- 1v t:' I) ::::, y' > ( P r e p 1 1 

-2) 

11::-Ef!f&.JP rep 1 1-1 ( 1 3 g) 0)/' c c;t;;v.b. (20Om I) m~:a:O'C!;::(fJt[JL 

• :fo::::. > ( 3. 1 1m 1) .a:;:p-::> < IJ llliliT Lf:::" !JZJ.Giilt':a:-~ifi;J:: -c'Jtl.tlil L. 1 8 ~f.,':Jtl: 

.J¢L~" !JZ~~~;::~~~-*-~t-V~.b.7!<m~:a_.~~. ~PP$JvA (x2) ~~lliL 

~. ~--~·*RRv~*'/~.b.c~····~L~"-~:a:•E••L,Hm:a:'/9 
;fJij;~}J~.b.~c?t-7~7~~ (n-.r-.~~>:lfi'Rz7-~-lfi'RI7-~) ~M~L~ 

J;t:. T ~ f c v -1' F fis: :a: :f~ t:::" 

Page 54 of 453



W5545-0l 53 
1~ G n f::_ f o ? -1' F tt o:> /- 7 / ~ ;1/ ( 1 8 0 m l ) m'ifJU;::_ -T ~ 1) ? A/- ~ ~ '/ F ( 2 . 

5 6 g ) ;;r }][] ;t , 2 1 B;'f r'a'l JJDlffi ii!i iJTE 2: it f::_" Ei J;t itR ;;r i,ij( J± ;lUi 13L IfF~= 7- Jv ~ 7k ;;r !JO ;t 

• !fF~='i';l/ (x2) ~~~L~" ~-·;;r•lkm~v~*>?A~~---·~L~ • 
•• ;;ri,ij(ff.ML.~m;;r>U~ij~~5A~ov~~57~- (n-~f7~:!fFR= 

7-;v) ~'ffl!l':i:L~ll2ftif!WJ (9. Og) ;;r::(~f::_" 

'H-NMR (400MHz, CDCl 3 ) 15 (ppm): 2. 70 (s, 3H), 3. 
52 ( s, 3 H) , 4. 6 3 ( s, 2 H) , 5. 1 6 ( s, 2 H) , 7. 3 4- 7. 4 1 

(m, 5 H) , 8. 2 4 ( s, 1 H) . 
M S [M+ H] + = 2 4 5 

[0143] 
( 3 ) ( 4 - ;1- 1-- ~ s.--· ;1- T ;I/ - 2 - ;1- 7- ;I/ e !) ::: o;: / - 5 - T ~IV ( p r e p 1 l - 3 ) 

ftii'!lt!l P r e p 1 1-2 ( 8. 8 g) O)~Ej'~ITJV (300m I) i~{f!Z!;: 1 0 %/~7 V 
? A - ~ - ;:t; Y ( 9 0 o m g l ;;r 1:Jo ;t. 71< * # IHI51i T. ~ lli ~ 2 a;'f f.,'J tlt t# L f::_" BZ. J;t i~ (HZ 
;;rt71 HI~L. 111iiR~Mff.ML"'C~ilcftfr!im (5. 3 g) :;rq~t=" 

H-NMR (400MHz, CDCI 3 ) o (ppm) 2. 61 (s, 3H), 3. 
5 6 ( s, 3 H) , 4. 7 9 ( s, 2 H) , 7. 9 0 ( b r s, 1 H) , 8. 2 5 ( s, 

1 H) . 

[0144] 
~:@ff!J 1 2 
4 - ( 2 - ;1- t- ~ '/I T !v) - 2 - ;< T /V e lJ "'- o;: /- 5 - T- !v ( p r e p 1 2 - 2 ) 

cT)if~ 

[11:::29] 

~n 
(1) (2} 

NIN 
Prep 12-1 Prep 12-2 

[0145} 
( 1 ) 5 -X / o;: !V T ~ ·> - 4 - ( 2 - ;I 1-- ~ '/ = T }V) - 2 - / T /V e !) "'- o;: ~ ( p r 

ep12-l) 
ft·fr!imPrep11-1 (1. 66g) ;;rTHF (130m!) ~;:r~~~L. O"Cicrn:t;n 

Lf::_" 1No:>LDAO)THFmif!Z (8. 5ml) ;;rrli!TL. 300-t\tt.f'Lf::_{&, ~oo/ 
7 Jv / 7 Jv .:o::.- 7 ;t.- ( o . 8 8 m 1 ) ;;r /JD ;t f::_" 2: G (;:: ~ ili ~ 1 2 B;'f F•>'l ti # L f::_ 1& • & r.t: 
itR!;:7J<;;r.1JD;t, lE\'RI7;v (x 3) -c·:ffil~Lf::_" 7l<c:"I9Gffl-L. i!\li?:Kiiilt!!'~-t- 1-- ') ?Ac:"~­

L~. mS;;rMffTM~L.Rm;;r>~~¥!V~7A~ov!--~77~- (n-~f7~ 

: lEl' ~I 7 Jv > ~ m 11':1: L -c ~ ilc ft if !Jo/J c o . 6 s g > ;;r 1~ t::_" 
'H-NMR (4 0 OMHz, CDC l ,, ) o (ppm) : 2. 6 3 (s, 3H), 3. 
1 1 ( t, J = 7. 2Hz, 2 H) , 3. 3 5 ( s, 3 H) , 3. 7 9 ( t, J = 7. 2 
Hz. 2 H) , 5. 1 3 ( s, 2 H) , 7. 3 3- 7. 4 2 (m, 5 H) , 8. 1 6 ( s 

, 1 H) . 

[0146] 
( 2 ) 4 - ( 2 - ;< 1-- ~ '/ = 7 IV) - 2 - / 7 Jv e 1J 'Z V ~ - 5 - ::t-~ .1v ( P r e p 1 2 

- 2) 

{t;fr!lo/.JP rep 12-1 (0. 6 5 g) :;r!fF~I'i'Jv (9m l) j;:)Z~~L. o·c~Ui'J·t:;[l 

Lt::_" 5%/~7-/'?A~-;:t;-~ co. 31 g) JJo.*_, **ii:~L.f::_ff. ~1./fu.c:"2a;'fr .. 'lm# 
L~. &r.tm•;;r~~L~-. /Z.;;rMffTM*L.mm;;r>')~ij,v~7A~o?j--.~ 

57~~ Cn-~f7~:1El'R='T!V-DR.:o:::.~'v::I?/-!V) c:"M11':/:L-cWE~fr!lo/.J 

( 0 . 3 6 g ) ;;r 1~ t= 0 

1 H-NMR (400MHz, CDCI 3 ) o (ppm): 2. 61 (s, 3H), 3. 
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%%flt7B?4F¢®%§j—W(180ml)fififif¥§¢hfi¥$yF{2

56gDEMi‘Blfifimfififiéfitcfififi€fiflfi%fi\flfil%»Efi%mz

»WQI%W(X2)Tfifltfiofifigéfifimfivf$yfihffififixfifibto

fifiéfifififib‘fifiévvfl€Wfifik§flv%fifi74w(n—afayzfifli

7f») TfifiLfigfifEQ-‘fifl (9. 0 g) 34333735

‘H—NMRi4OOMHz,CDC13)5(ppm}:2.TO(S,BH).&

52 (s, 3H), 4. 63 (s, 2H), 5. 16 (s, 2H), 7, 3/-—7. 41

(m,5H>,8.24(s,1H).

MSEM+H]*:245

(0143]

(3)(4—3b#yx%»—2—fi%»59i?y75vfi~w(Pre 11—3)

mémPrepll—zés.8g)®%@:%wisocmi)fiétle%fifiy

:17A~:3—n=£y (9 0 0mg) $3131» migfl’fi‘fl $35T2E§F2fifi¥£Lflu fifmgazz

&?§4%%@L\EfiEHE%%LT%Emfi%(5.3gléfita

3H—NMRE400MHZ,CDC13}5{ppm}:2.61{s,3H),3

56(3,3H},4,79(3,2H),7.90(brs,1H),8.25(&

1H).

[0144]

§EM12

4—(2—%E%yz%w}

   

—2~2<€‘JL/E?}i“}:/—5—fi‘—llx (?re 12 2}    
 

Prep 12—1 Prep 12-2

{0145}

(1)5—&y§»$%y—4~€2—jb%VI%W)—2~}%»693Vyépr

e 1 2‘1)

M%%Pr8911*1(1.68g>ETHF(:30mlifififiontmfifl

LfiglN®LDA®THFfifi(8.5m1}%%$i\30fififibzfixfiflflfi

?Wfi?w:—?&(O.88mi)EMifioéEKEfiTlZfifififibtfixi$

fififlémi\flfii%W(x3)T%&Lfigfifififit\%mfi@+fifiififfifi

Lia fifiEfiETgfib‘ §§52L5V9fifwfla§¢a¢nv¥f§74w (n—m7”:57‘/

:flfii‘f”) Tfiflbffiiafté¥ifl {0. 6 5 g) 63?ng

IH—NMRC4OOMHZ,CDC13}5(ppm):2.63(s,3H),3_

  

 

 
 

   

11(t,J:7.2Hz,2H),3.35(s,3H3,3.79<t,j:7.2

Hz,2H),5.13(3,2H),7-33—7.42(m,5H),8.16<s

,1H).

{014m

(2) 4— (2—25 fiw‘ylfflw}—2m;€§-;1/1:°3}i~;5:/7577r—;L«(pre 12

—m
 

fiéfiPrepIE—fi “1 65g)%%&1?»wflum)&d@fib\Otfififl

LKOS%N5§?bfi_fiy(O.31g3mixfifififiLtfi‘ififi2fifififi

Lfigfifififi%6fiLt%\fifiéfiEV%§L\EEEVUfiEWfiééfinvbf

574m(n—A7§V:fifil?w—fifiifW:f§/—w3Tgfibfgikfiw

{0.36g3%%fi9

‘H—NMR(4OOMHZ,CDCI3}5(ppm):2.61(3,3H§,&
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W5545-0l 54 
0 9 ( t, J = 5. 6Hz, 2 H) , 3. 6 4 ( s, 3 H) , 3. 8 0 ( t, J = 5. 6 
Hz, 2H), 8. 24 (s, 1H), 8. 39 (br s, 1H) 

[0147] 
~:@~J 1 3 

( 1 R 2 s ) - 2 - ( 2 . 4 - :/ ;J. 7- ;v !:::" l) :": / Y - 5 - --{ ;v) ;T ~ v ;J. 7- Jv- 2 - 7 

::c = Jv Y :7 r:z 7 r:z /~ Y j] Jv ~ Y ~ ( P r e p 1 3 - 7 ) :TJ tr /iY; 
[fl:::; 3 0 J 

(1) 

(3} O:A 
HO OTBDPS 

(4) 

Prep 13-3 

0 
(6) 

;~ 
(7) 0 0 

y) 
Nr-N 

I 

Prep 13-6 

[0148] 

0:1)~(2----) 
0 0 

Prep 13-1 

O:A_ 
0 OTBDPS (5) 

)=) 
~N 

/ Prep 13-4 

Prep 13-7 

OA 
HO OH 

Prep 13-2 

101 
·~'A 

0 OH 

)=) 
~N 

/ Prep 13-5 

( 1 ) ( 1 s . 5 R ) - 1 - 7 ::c = 1v - 3 - :;t- c'f- -Jf- ~:::·· ~- 7 :::z [ 3 . 1 . o ] "' c'f- -Jf- Y - 2 
-:;t-Y (Prep13-1) 

7 ::c = Jv 7 t 1-- = 1-- l) Jv ( 2 0 g ) 'it T H F ( 5 0 0 m l ) ~~ ~ JW L. , 7!<. - :liV"' ;;<:. f% *!J 
r N a H M D S ( 3 2 3 m 1 , 1 . 0 6 M) .;;t tii r lA:::." -t 0) ;i ;i 2 a;'fr,9 m f¥ L f:::.:f& , R 
- (-) -=ec7r:zol::: Fl)Y (15. 8g) 'ittlifirLt.:: (3a~r,9, ooc) 0 -'t:O)~:'t2 

~ r,9 m 1* ( :*J t!il 0 oc ll1J 1& I~ ,f. if :J?f ) LJ.:: '!& , ¥; ¥Iii -z' - P5!'. m 1* L f.:: • tz /.t i-ff .;;t 7!<. 14\- Vlr :1; 0) 71<. 
.;;t 1lifi r L t:::." &r.t'i.ff .;;t ®:I± riiJIHia L, ~jJ!l' ~~ = 7 / -;v ( 2 0 0 m l ) , 1 N JJ<.~fl:::; 1J l) 
'/ L 71<. ~ ~ ( 2 0 0 rn 1 ) .;;t JJIJ ;;t, 8 ~ r,9:1Jil Jl'.!\ .i!il im L f:::. o ;i;. i1ffi. f~ !'R: L f.:: 1&, ~ :!iK ~ .;;t JJa ;;t 
, pH<21~--L~•ot~2~Mmi*L~" ~O)-¥;i:!ffi.--c'l~M~#L~. &f.t~.;;t 
MEE •• L~--m~=7-N~7J<..;;t~;;t~~~ft~~. ~--~~~~~71<.-~r-l)'/L 
*M~-~~~CJJ<.-z"·~~~L~. RH?~*V'/L--c'~·L,ma;;t-MJ±r •• L~ 
" .fY: 11!: .;;t v l) 1J "'r 1v 1J 7 L :7 r:z 7 r- ~f 7 7 .-r - ( Y A M A z E N , H i - F 1 u s h T M 

c 0 I u m n , s i z e : 3 L X 2 ' n - ./'... 7 7 / : m !1& = 7- Jl- ) -z: f,!j' !'J. L '"( ~ 1.\C 11::: {]!WI 
( 2 4 . 7 g ) .;;t 1~ f.= 0 

1 H-NMR (400MHz, CDCla) & (ppm): 1. 37 (t, 1H, J= 

4. 8Hz) , 1. 6 5 ( d d, J = 7. 8, 4. 4, 1 H) , 2. 5 4- 2. 5 8 (m 

, 1H), 4. 30 (d, 
J=9. 2, lH) 4. 47 (dd, J=9. 4, 4. 4Hz, 1H), 7. 25-7 

4 5 (m, 5 H) 
[0149] 
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09 (3:, J25. 6H2, 2H) , 3. 54 (s, 3H) . 3. 80 {13, 3:5. 6

Hz,2H},8‘24(s,1H),8.39(brs,1H)

[0147’]

%E%13

(1 RJ 2 s) —-2-— (2, 44*:xx'?¢pt U‘i: Lr~—5 — x») fi”?i/ff?lb~i247

::/v:§fl7flD’QI/i7fl/TV§EE {FEB 13"?) 33%{13

1/1

:j\/CN+ LK/C "L :\ my“ fl, ©%\
0 O HO OH

Prep 1 3- Prep 13—2

{/1

4 5

&[::ji:/£L\\ () g CHBDPS {) Q OH/ /

OTsDPS \g//LD \7/’{}N
Nym ym

Prep 13-3 1 Prep 134 / Prep 13—5

{5) Vfiflcfl 9/] Ha»
fi§¢\

i;

gf N”?
Prep 13-6 Prep 13—7

{014m

{1) (1 S, 5R) —1—7I::,ww3—2L3%47Lt“y:7u [3. 1. 0] “#Af‘x—z

*fiVCPrePIB—l)

71:»?tF3FUW(2Gg}%THF(500ml)fifi%L\fl—%N2%fl

“FNaHMDS {323m1\ 1. 06M) EEfiTL/to %®i§23§fiafififiktfif§é\ R

— (—} —:t°a“umt ELEV (1 5‘ 8g) %?§3T‘Lf: {saé‘ffiai 0°C} 5 %®‘£:£2

fifififiififio%fi%fifi%)Ltg‘Efif—fififibtafimfi%xfibwfiwfi

%%?LtoEWfi%fiET%%L\%EKI§/WW(200ml)xlNifikfiU

fiixflfif’fiifi (200ml) £21331 8%?fififlfflfifiLto Eifié33L ti” Eifiéfiémz

‘ 13H<2élififibf:ffiOGC?233—Fféfi?%fiibfco %@%§¥§T13§%fif§¥#btg Eiflitffizé»

fiEEiEfiJSLtffi E$%I%xv&fl<%flflifiiffi%ffof:o fifigéfiafifiéé’éfifivL $~ U :‘Ux

fi@fi\%fififififfifi%fibk0fiQVFfibeffifibxfifiifiE?%%bfi

OEEEVUflEWfi?A?BV%V§7{—(YAMAZEN,Hi—FlushTM

coiumn,Size:3Lx2,n—A75V:fifil%w)fififibfgfififiw

(24. 7g.) Eéfifita

JH—NMR(400MHZ,CD013)5(ppm):1.37(:.1H,J=

4. 8H2), 1. 65 (dd, 12?. 8, 4. 4, 1H), 2. 54—2. 58 (m

,1H),4.30(m

J=9‘2,1H},4.47(dd,J:9.4,4.4Hz,1H),7,25—7

45 (m, 5B).

{0149]
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( 2 ) ( 1 S , 2 R ) - 1 - 7 cr: = J[/ :/ 7 o / o / ~ / - 1 , 2 - :/ 7- )! / ~ Jv ( P r e p 

1 3- 2) 
~ 11::: {} !lo/J P r e p 1 3 - 1 ( 2 4 . 7 g ) v:> T H F - 7- )! / ~ ;'v ( 2 0 0 m l - 1 0 0 

m I) 1~HH=.7k-*fl::$ ?-*7- f. IJ '7 L C 1 o. 7 g) ~ 0 t-c·:!Jo:Z ·c "i:.ili-c' 1 M'f,,'HJt¥1' 
Lk" *~T. &~~~~7k~~:Z~·E•mL~-x~Jv-c'~lliLk. ~-~~~~*~ 
7k-c~~~. a•v~*:/t/L-c'~-L~. mm~M&T.CL.H~~:/IJ~ij,[/~5 
.b.;To--< J-.7'.77.-<~ (YAMAZEN, Hi -F Ius hT M co I umn, Size 

: 3 L x 2, n--"-../51/: ~-:r~;v) -c':fl'f~L~t'\!lilcft·fr!lo/J (2 0. 5 g) ~{~t;":" 

'H-NMR (400MHz, CDC!") & (ppm): 1 H-NMR (400MHz 
, CDC I , ) & ( p p m) : 0. 7 8 ( t, J = 5. 2Hz, 1 H) , 1. 8 7 ( d 

d, J=8. 6, 5. 2, 1H), 1. 60-1. 76 (m, 1H), 3. 42 (t, J 
= 1 1. 6. 1 H) , 3. 5 7 ( d d, J = 9. 4, 4. 4Hz, 1 H) , 4. 1 4- 4 
. 2 8 (m, 2 H) 7. 2 2- 7. 4 4 (m, 5 H) . 

[0150) 
( 3 ) ( 1 S , 2 R ) - 2 - ( t e r t - 7' ~ Jv :/ 7 x = ;v :/ !) Jv ;;t o\'- :/ 7- ~ Jv) - 1 -

7 x = ;v :/ 7 P / P !::" Jv 7- 5I / ~ Jv ( P r e p 1 3 - 3 ) 
il:: if !lo/J P r e p 1 3 - 2 ( 1 0 g ) c 4 :0::: ?!'. :/ ~ !v ( 4 . 0 1 g ) ~ D M F ( 9 0 m I 

) !;::~J!JitL. -1 5"C(~liJ-*!JLt::_" t e r t -/~;vY'7==lv:/T};v7 P IJ I-"0DMF 

m~ (2om I) ~ii'iflT Lt::_ (ili'J 3 o £-. tilriT~T c f'ft!'IRJM'f~/f=liY4o/J!)'1fitl:l-t-6) • 1 
ttH"9 tlt¥1' L f::_ i&. &J:Gi~ (;:: ;< 5I / ~ ;v ~ :!JD :Z. "i:.ili&. -c' 3 0 £-tlt¥1' L t;":. ~MJililll~ 7k ~ :!JD :t 
• ~!f;tx ~ ;v 'C'~ tl:l L t;":" ~'fo:t;l[ 11:::7 /'r = r:/ A 7k /?i;i~. 7k. ms:to *:t;l[7k -c')lti'[ (jz ~~ L. 
M7kamtv7*Vt/A-c'~-L~. m•~·&TV~L. H~~:/IJ~ij;v~5A7Pv 
}- 7''7 7-1 ~ (Y AMAZE N, H i - F l u s h T M c o l u m n, S i z e : 3 L x 

2, n--"-../5"/: ~t!f;!:x~iv) -c:fl'f~L-c~1lc1t:./&f!Wl (1 o. 5 g) :§:~t;":" 

'H-NMR (4 0 OMH z, CDC l 3 ) i5 (ppm) : 1 H-NMR (4 0 OMH 
z , CDC I 3 ) & ( p p m) : 0. 7 1 ( t , J = 5. 6 H z, 1 H) , 1 . 0 4 ( d 

d, ] = 9. 6, 5. 2Hz, 1 H) , 1. 5-1. 58 (m, 1 H) , 3. 50 ( d d 

, J = 1 2. 4, 1 . 6 H z, 1 H) , 3. 5 3 ( d d, J = 1 1 . 6 H z, 1 H) , 3 

. 7 1 ( d d, J = 1 2. 4, 1 . 6Hz, 1 H) , 4. 1 0 ( t , J = 1 2. 0 H z, 
1 H) , 4. 2 0 ( d d. J = 1 2. 0, 5. 6Hz. 1 H) , 7. 2 1 - 7. 4 6 (m 

, 1 0 H) . 7. 7- 7. 7 6 (m, 5 H) 

[0151) 
( 4 ) 5 - [ ( 1 S 2 R ) - 2 - ( t e r t - f ~ Jv :/ 7 = = ;:.-- :/ IJ ;v :T :lf- :/;I- ~ 11--) 

- 1 - 7 :r. = Jv '/ 7 P / :::z !:::" Jv 7 }- o\'- :/] - 2 , 4 - / ;I- ~ ;v t:" IJ :: :/ / ( P r e p 1 3 

-4) 

{[:; 15-!Wl P r e p 1 3 - 3 ( 1. 5 0 g ) • }- IJ 7 :r: = Jv * 7. 7 ,{ / ( 1. 4 2 g ) :10 J: 
lJ ~:@ {§lj 4 "C" 1~ f::_ 2 , 4 - :/ ;! ~ '~" - 5 - t:" IJ :: / / ~ Jv ( 0 . 5 8 g ) !]) T H F ( 1 5 

m l ) ;~ ~~ i;:: :/ <( Y f P i::" ;v 7 :.f / tuv :¥ o\'- :/ 7 ~ }-- ( 1 . 1 3 m I ) ;fi: 0 'C "C" ii'ifl T L • 

"i:M"C'1BM-~L~. ~;;G-~M& •• L.~~~V!J~ij~~5.b.7Pv}-~57.-< 
~ ( (YAMAZEN, Hi -F Ius hT" co I umn, mlli'fi'ifrJt: n--"-../5'/: 

!fFmt=~ iv) "C';ffi'~ L -ct~~fl:::;iS'!lo/J ( 1. 7 6 g) ~1~t=o 
M S [M + N a] + = 5 4 5. 

[0152] 
( 5 ) [ ( 1 R , 2 S ) - 2 - ( 2 , 4 - :/ 7- ~ ;L- !:::" I) ~ / / - 5 - 4 ;v) ;;t-o\'- :/ ;} ~ Jv 

- 2 - 7 :r: = ;v :/ !7 P 7 o t:o Jv] 7- 5I / ~ Jl; ( P r e p 1 3 - 5 ) 
f 1:::; 15- 4o/J P r e p 1 3 - 4 ( 1. 7 6 g ) !]) T H F ( 2 1 m l ) m ~ f~ 7 1- 5 7·· ~ ;~; 7 / 

-=c= r7 A 7 r::z IJ I'' (1M- T H F 'fi'ij{j(: 4. 24m l) '2:"i:.11i&.-c'1JI1iT L. "i:rli -c' 1 7 M' 
M.#Lk. ~;;G~'2:M~--~.H~:§::-NH-:/IJ~ij~~5A7ov~~77.-<~ ( 
YAMAZEN, Hi-Flus hT M c 0 l umn, mtl:l'fi'il1!i!=: n-/1,/)//: ~~:L 

~;v ...... ~M:x~;v) -cffi~L-ct'\!lltcfl::iS'!lo/J Co. 9 8 g) ~1~~0 
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W5545-0l 56 

( 6 ) [ ( 1 R , 2 S ) ~ 2 ~ ( 2 4 ~ -;.5 ;I 7- lv t:" 1J ~ -;./ / ~ 5 ~ ~ ;v) ;:t =\'- / ;J. 7- Jv 

~ 2 ~ 7 ~ -==. Jv J / ?' p 7 p rC: / n }V /< /V 7' 1::: F ( p r e p 1 3 ~ 6 ) 
;:t ~ -lj- IJ ;v ?' P IJ F ( 5 9 3 11 l ) 0) / :7 P CI ;I :7 /mil£ ( 1 0 m l ) 8:.- ~ 7 8 "C [;::_ f% 

:EfJL-. -t::::.l=./'/7-;v/-;t.-*~s..-F (98ltt l) oJ-:.57PP/:7/i~'W (2m!) ~rllil 

T l- f::o l 5 53-f;lt, lJZJZ;if:l:'i=.{t'B'lW P r e P 1 3 ~ 5 ( 9 8 1m g) 0) -:.57 P P / 7 / ( 
3m l ) miiH: ~ 7 8 "C -cri'ii T L-' [P] illlt -c 7 5 53-:fltt# L- t::o BZr.t'W ~=- 1-- lj X 7- /V 7 ~ / ( 
3. 8 3m l) ~Jm ;{_ -c 0 OC :=.~ilffi. L t::o JXI0il£:=.7k ~ ~fn:ti[{l:::7 /-t-==. ':7 .b. 7k~i-BE~1JD 

;t, -;./;7PP;I;7/ (x2) -c~mL~. ~--8:.-ftlk~-7~*/'/.b.C'~·L··~ 
L~ •• il£8:-M~··L.~M~/IJ;Z7if~;Z7~.b.;7'CI7~~~7~- (YAMAZEN 
' Hi~ Flush T M c 0 I urn n' ml±imm;: n ~f-...7:7 /: ~'\'M.:rf;v-->I'J'FM=7-

Jv) T:f,!j-Jt! L -ctJl!ll!E{l:::if!ft:l ( 7 5 3. 4 m g) 8:.-i~t::o 
1 H~NMR (4 0 OMHz, CDC l") i5 (ppm) : 1. 6 9 (d d, ]=4. 8 

Hz, 8. OHz, lH),. l. 97 (dd~ 1=5- 2Hz, 6. OHz. lH)-. 2 
. 3 5 ( s, 3 H) , 2. 5 0 ~ 2. 5 3 (m, 1 H) , 2. 5 9 ( s, 3 H) • 4. 1 

9 ( d, J = 1 0. 0 Hz, 1 H) , 4. 4 5 ( d, J = 9. 6Hz, 1 H) , 7. 2 5 

~7. 52 (m, 5H), 7. 94 (s, 1H), 9. 86 (d, ]=3. 6Hz, 1H 

) . 
[0154] 

( 7 ) ( 1 R , 2 S ) ~ 2 ~ ( 2 , 4 ~ -;./ ;/ 7- Jv t:" !) :':: -;./ / ~ 5 ~ -{ Jv) ;:t ~ /;I T Jv ~ 

2 ~ 7 .x -==. lv "/ :7 CI 7 D ri: / XIJv :¥ ./ !l!l: ( P r e p 1 3 ~ 7 ) 
fl:::il!ft:l P r e p 1 3 ~ 6 0) 7 t 1-- / ~ 7k ( 1 2m I ) ~i!H:: ~ilffi. C' 2 ~;I 7- Jv ~ 2 ~ 7' 

7/ ( 2. 25m l) , •* 'J lv®'=-lk*-T 1-- lJ r) .b. ( 3 1 8 m g) ;t3 J: 1JZ'!E:t;l[#®'-:J- ;~ 

1J r:7 .b. ( 4 8 2 m g ) .Y )Jo ;t , 1 o o 51' flf: t# L t::" !X r,t i~ .Y ~I± •• L , 1.! M ~ s..- IJ JJ ';I 
}V j; ~ .b. ;7 p 7 1-- ?'' ~ 7 ~ - ( y AM A z E N ' H i ~ F l u s h T M c 0 1 u m n ' r~ 

W ;'S ~ : n ~ /'.. 7 7 / : 1!1'1' M .::r: 7- Jv = 1 : 1 ~ ? 1:1 P * /v .b. : ;I 7 / - ;v = 1 0 : 1 ) T 

:f,!fijj:! L -ctJl!l~C'.fl:::fr!OO ( 6 3 9 m g) .Y1~f:_o 
1 H~NMR (400MHz, CDC ! 3 ) i5 (ppm): 1. 57 (dd, ]=4. 8 

Hz, 8. 0 Hz, 1 H) , 1. 7 5 ( t, ] = 4. 8Hz, 1 H) , 2. 2 7 ( d d, 

J = 5. 6Hz, 8. 0 Hz, 1 H) , 2. 3 3 ( s. 3 H) , 2. 5 6 ( s, 3 H) , 

4. 4 5 ( d, J = 9. 6Hz, 1 H) • 4. 5 0 ( d, J = 9. 2 H z, 1 H) , 7. 

26~7. 52 (m, 5H). 8. 16 (s, 1H). 

[0155] 

~ i!!i: W•J 1 4 
( 1 R ' 2 s ) ~ 2 ~ [ ( 2 ! 4 ~ / ;>( T /V !:::" 1) :::: / ./ ~ 5 ~ -{ }V) :;1-~ / ;I T /V J ~ 2 

~ (3~7;v;t-D7x.:::=-;v) /;7Cifo/'i./fJJv*'/~ (Prep 14~6) 0)1§,'1£ 
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[ ft 3 1 l 

FQCN 0 

+ ~CI 
(1) 

Prep 14-1 
F 

F 

,,, O:t\ ", 
HO OTBDPS 

Prep 14-3 

(J'A 
0 OH 

h N"y-~ 
I Prep 14-4 

(6) 

[0156] 

(2) 

(5) 

W5545-0I 57 

,0-A 
HO OH 

Prep 14-2 
F 

~ 
~~~ 

0 0 

h "y-N 
I Prep 14-5 

( 1 ) ( 1 S 5 R ) - 1 - ( 3 - 7 ~~ cot u 7 x = ;~) - 3 - ::t- "r- -Jt !::'' '/ -7 u [ 3 . 1 . 

0] ~~-Jt/-2-T/ (Prep14-1) 

3- 7 !V:Z- t1 7 C!O =;~7 -E }- = }- l) 1~ ( 7 0 g) tr" T H F ( 5 0 0 m l } l::i"i'f:6l~ L. :71<: 

-ttv<::z.f%:1<PT. N a HMD S ( 1 0 0 0 m l, 1. 0 6 M) tr"i'il5T Lt::" -to:>$:$: 1 fRf 
Fa'l :ii t# L t:: 1& ' R - ( - ) - X e 7 t1 t:1 !:: F r; / ( 4 0 . 6 m l ) '3:: i'i§j T L t:: ( i!:"J 1 0 fJ 
• V'J t.\ii. < 1 0 'C) " -t o:> $: $: 2 B~ r~'l m t# ( V'J ilffi. 0 "C llfH& ':::.;!;It ¥f) L t:: 1~ • ~{Jill c 1 4 ~ fi,'J 
m# L t::" !X JZ; illz '3:: 710'{}- VIr :ito:> 71<: '3:: i~ T L t::" BZJZ; iBC tr- ~J± T ~~*fEr L. 7~ i:~U:: x :7 / ~ 
1~ (7 0 Om l) , 1 N71<:i'Jtl'{I:::;}J lJ r/L7f<:{?Ji.j{Jf ( 1 0 0 Om l) '3::JJD7_, 5fRFF~'lJJD~~lm 

L t::" ~ ilffi. f:::.!k L t:: 1~. 5 N :t;i[M ( 4 o o m I ) tr"tl!Lt, 6 0 "C -c." 1 fR¥ Fa'l fit# LJ::" !5iJi5 
~'3::MEE.*iLk&. B-x~;V~7f<:'3::M~fJ~~fi0k. ~--tr-~~~-71<:-~}-l) 
r/L71<:m~.~fu~-71<:-c"Q~~~L~. a•?~*'/?L-c"~-L. mmtr-~J±T.*i 
L t::" 7.i: ~~ tr" V :} }J IT;~ }J 7 .b. 7 t1 ? i' !f 7 7 -1 ~ ( Y AM A Z E N, H i - F I u s h 

T M c o l u m n, n -~/:7 / : !'f'FMx~;L-<) c'f.!l'.\M L -c~;JC.ftfr!WJ ( 8 4. 9 g) tr-
1!t f::o 
1 H-NMR (400MHz, CDCI 3 ) 6 (ppm): 1. 41 (t, J=5. 2H 
z, 1H), 1. 64 (dd, J=8. 0, 5. 2Hz, lH), 2. 56-2. 63 ( 

m, 1H), 4. 30 (d, J=9. 2Hz, 1H), 4. 47 (dd, J=9. 2, 4 
8Hz, 1 H) , 6. 9 6- 7. 0 2 (m, 1 H) , 7. 1 6- 7. 2 1 (m, 2 H) 

, 7. 2 8- 7. 3 5 (m, 1 H) . 

[0157] 
(2) (1 S, 2R) -1- (3-7/~TD7x.:=:;v) V7o7"u/"/-1 2-:/~:7 

/ - ;1-< ( P r e p 1 4 - 2 ) 
{t:;fr!ftJJ P r e p 1 4 - 1 ( 7 2 . 7 g) 0) T H F- ~ :7 /- Jv ( 4 4 0 m l - 2 2 0 m 

l ) mrW 1:: 7k. fl::: * ? • 7- r- 1J r/ L ( 2 5 g ) tr- o 'C c tm ~ -c, ~ ilffi. <: 6 5 a~ Fa'l tft# L t:: 
" 7k i1J T. BZ J;i>if\U:: 71<: ~ 5 N :tlK ~ :a: /JD ~. lfl' ~ x ~ ;L-< <: :ffil tl:l L t::" ;ff Mtfl :a: t@ fo jt :!;1[ 71<: -c 
~~-.R·?~*V?Lc~-L~. --~-~T-*fEfL.~~'3::Vl)}JJT~}J7L? 
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[it 3 1 I

*3 o 0 HO 0"!
Prep 14—? Prep 14-2g

F L

E- Gfi WWW?/
(3) Gffl (4} 0 OH {5) 0/ /

Ho mamas \z/S WN I\

Prep 14-3 \f/ N
1’ Prep 14—4

{015M

(1) (18 5R)—1—(3—71b7}*n71:ib)—3—73L5‘\>"fi‘f:°€/5712[3_ 1,

O}m%#V—2AfiV{Prepl4—l)

3~7wfa?::w7t%:¥fiw{?0g)éTHF€500mI)K§fiL\K

fligfizeégkig?‘ NaHMDS (1000mL 1.06N1)%?E"FL7‘:3 {‘miilfié?

fififibtfi‘R*{*)~:E?flfltF§y(40.6mi)%fi?ti(%10fi

xWfi<1DTEO%®i£2fifi%fiiflfiotfifiufifi>Ltfixéfifil4fifi

fifibtefiflfi%fifib¢%®$EfiTLtgEfifi§fiETfi%L\%€El§/~

,w {7001111) \ 1Nmk§§ftfivfiA7W§€ffi (1 GOle) Emilia Sfifif‘afihzxflsfiffi

Li; figmng/fia SNEE {400ml} Efiflix 60”Cf1%fia§¥%%§‘pf:o 3:253

ifiéfifiéfififilifzfi‘ fi§§1%xbéméfiuiffifi§%fiof:o fififigéfifafifimif b LI

fiéififi\fiflfifififfikfifibtgfifi77$97AT%¥L\Efi%fiEV%fi

Lia; FifiEEVflfiVN/J’Jfrb?37 "fif'574~ (YAMAZEN, H i VF 1 u s h

T M c 0 i umn, n—A73573/ : E’Efii‘i‘Ifi’VL) {*gflbffiEflfi/é‘éfi (84. 9 g} %

fitg

 
 

 

 

 

1H—NMR(4OOMHZ,CDCE3)5(ppm) 1.41{t,J= .2H

z.1H>,1.64<dd,1:8.0,5.2Hz,1H),2.56—2.63(

m,1H),4.30(d,$29.2Hz,1H},4‘47(dd,}m .2,4

8H2,1H),6.95—7.02(m,1H),7.16~7.21{m,2H>

,7.28—?.35(m,1H}.

1015H

(2} {1 S, 2R} —1w (3—731/2i’a7lzflx) V57U7nn2€y71 2—3)}?

/-»-(Pr ep 14472)

méwprep14—1(?2,7g)®THF—f§/w»€440m1—220m

i)fifififi$fi$fi$f%¥fih(25g)éOfiTEiTxiflfifi5fifififibfi

a*fiT‘Efififim&5N§@%Mixfifil?wffiflbteFfifiEfiflfifimf

flifififi fi§EV7°$V7AT‘%§t§%L/fio éfifiEEHETEEL‘ fifiévvflfi‘wfifiafi
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W5545-0I 58 
t:17 l--7''77-r- (YAMAZEN, Hi -F 1 us hT"' co 1 umn, n-~-7':$1/ 

: !fF !lit ::r: T Jv) T ffl'!\l l- -c .j:jj'l"fj[:', {!:;if !lo/.i ( 7 2 . 7 g ) :a_: 1~ t::." 
1 H-NMR (400MHz, CDC1") 8 (ppm) 0. 80 (t, J=5. 0 

Hz, 1 H) . 1. 1 0 ( d d, J = 8. 6, 5. 0, 1 H) , 1. 6 2- 1. 7 1 (m 

, 1 H) , 3. 4 1 ( t, 1 = 1 1. 4Hz, 1 H) . 3. 58 ( d, J = 1 2. 0 Hz 

, l H) , 4. 1 2-4. 2 5 (m, 2 H) 6. 9 0- 6. 9 6 (m, 1 H) , 7. 0 
8- 7. 1 4 (m, 1 H) , 7. 1 6- 7. 2 l (m, 1 H) 7. 2 4- 7. 3 2 (m, 

1 H) . 

[0158] 
( 3 ) { ( 1 S 2 R ) - [ 2 - ( t e r t - f 7 Jv :/ 7 = ::::: ;v / ') ;v% ~ / /- 7 Jv) -

1 - ( 3 - 7 1v% o 7 x ::::: Jv) / 7 o 7' o t:" ;v] } /- :$1 / ~ ;v ( P r e p 1 4 - 3 ) 

fl:: ·;§- 4o/.i P r e p 1 4 - 2 ( 4 2 . 4 g ) ~ !, ') ::r: T Jv 7 :': / ( 3 3 . 0 m 1 ) :a_: :/ 7 P 

o /- :$1 Y ( 2 1 6 m 1 ) (~ m 1'1¥ l- , - 2 o ·c '~ 1% t;fJ l- t:.1&, t e r t - -.f 7 1v :/ 7 x. ::::: !v 
/ lJ Jv7 o 1J F (56. 3m 1) :a.:-iliiiT L-t.:. (if."J 3 0 5]-, tj';ijT~T,!:: H~of!PJR#i~/Fr~~n> 

-tlf t±:\ -9 9 l " 1 a# r,.'H'i ¥4' l- t:. f$: • ~ G 1:. ¥ iffil. T 2 0 e# r,~ :fJt t.f' L t:. o !X r.t itt 1:. 7k :a: :tm ;;t, ::/ 

7oo7:$1Y (x3) TMWLk. #-e~~L-. •*a•7~*/~A-e~•L-k. mm 
:a.:-MffTm~L-.~~:a.:-/'J~ifh~7A7o7~~77-r~ Cn-~-.f:$'Y:!fFR=7 

1v) T ffl %I: L- -c ~ ~c 11:: tr 4o/.i ( 6 7 . 8 g ) :a: {~ t.:.. 
1 H-NMR (400MHz, CDCI") 5 (ppm): 0. 73 (t, 1=5. 2H 
z, 1 H) , 1. 0 4 ( d d, J = 8. 4, 5. 2Hz, l H) , 1. 0 9 ( s, 9 H) 

1. 48-1. 53 (m, 1H), 3. 52 (t, J=12. OHz, 1H), 3. 5 
6 ( d d, J = 9. 6, 1. 6Hz, 1 H) , 3. 7 0 ( d d, J = 9. 6, 1. 6Hz 
, lH), 4. 18 (t, J=l2. OHz, 1H), 4. 20 (dd, ]=12. 0, 

5. 2Hz, 1H), 6. 93 (tdd, J=8. 0, 2. 4, 1. 2Hz, 1H), 7 
1 1 ( d t, J = 9. 6, 2. 4Hz, 1 H) , 7. 2 0 ( d t, J = 8. 0, 1. 2 

Hz, 1 H) , 7. 2 8 ( t d, J = 8. 0, 6. 0 Hz, 1 H) , 7. 3 7- 7. 4 9 
(m, 6 H) , 7. 6 9- 7. 7 4 (m, 4 H) . 

[0159] 
( 4 ) { ( 1 R , 2 S ) - 2 - [ ( 2 4 - 0 .>' 7 Jv t'" ') :': 0 / - 5 - ~{ ;v) % =\'- / _;1. 7 

;;... ] - 2 - ( 3 - 7 ;'v% c 7 c:c. ::::: J'v) / -7 P 7' P e·· J'v} 7 :$1 / ~ Jv ( P r e p 1 4 - 4 ) 

fttr~ P r e p 1 4 - 3 ( 5 8 1m g) , i' 1) 7 = :::::.;v* A. 7 -f / ( 1 . 3 g) :13 J:: U 
'!\! :iiltJJ'IJ 4 T 1~ t.:. 2 , 4 - :/ ;!- T Jv- 5 - t'" l) :': 0 / ~ Jv ( 1 8 3 m g ) 0) T H F ( 1 0 m 
1) i~wu=.::/-1 Y7"P t:'";t..-7::/::/~;r..-:¥:¥-/7~ ~ co. 316m 1) :a:-ot-c'ij\ijTL, 
~tEll. T 2 a r,'H.ft¥4' L t.:.o !X!Zi& :a:- ilel!EEt4Hf.lil L, / 1J ~if ;v 71 7 k 7 o 7 1-- 7' 7 7 -r ~ ( Y 
AM A Z E N, H i - F 1 u s h T M c o 1 u m n , S i z e : L, n - ~-.... / 7 / : i'i'I'R 
::r: 7 ;v 5 % ___, 3 0 %) -c' ffi'!\l Lt.:. o 1~ G ;h. t.:. ( 1 S , 2 R) - 2 - ( t e r t - f 7 ;v :/ 
7 :L ::::: ;'v / v ;v 71- :'r / 7 7- .Jv) - 1 - ( 2 , 4 - 0 ,;1. 7- ;r..- t:o !J .,:: ::/ Y - 5 - "'i' ;'v) % :'r / 
/7-Jv-1- (3-7Jv%P7===-!v) /:7w/'t::r/<:y:a_:THF (15m1) l;:~fii¥L, 

7i'77.7-lv7/-t:::::~A 7ol) F (lM-THFm!B(: 1. 6lm1) :a_:~rffiiT~T 

L, ~ ilill. T 1 4 a# r,~ Jl;-!* L t;.:. o !X J;t itt :a_: Mff i:l ~ L , / lJ ;b if Jv ;b 7 A -7 P 7 f. / 7 7 -f 

~ (YAMAZEN, Hi-FlushT"' column, Size :M, n-~/:$1/ 

: i"i'i'R::r:'f-;v 1 0 %--> 1 0 0 %) -c-f,!f~ l-~~c1ti"f!f'm (238m g) :a_:q~t:.a 
1 H-NMR (400MHz, CDC1 3 ) o (ppm): 1. 00 (t, 1=5. 6H 
z, 1 H) 1. 2 5-1. 3 3 (m, 1 H) , 1. 7 8- 1. 8 8 (m, 1 H) , 2. 
3 9 ( s, 3 H) , 2. 6 1 ( s, 3 H) , 3. 58 ( d d, J = 1 2. 0, 9. 6Hz 

1 H) , 4. 0 2- 4. 1 1 (m, 1 H) , 4. 1 2 ( d, J = 1 0. 4Hz, 1 H) 

, 4. 4 3 ( d, J = 9. 6Hz, 1 H) , 6. 9 2- 6. 9 8 (m, 1 H) , 7. 1 0 

- 7. 1 6 (m, 1 H) , 7. 1 8- 7. 2 3 (m, 1 H) , 7. 2 9 ( t d, 1 = 8. 

0, 6. OHz, 1H), 8. 00 (s, 1H). 

[0160] 
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W5545-0l 59 
( 4- grj;l;t) 
{ ( 1 R 2 S ) - [ 2 - ( 2 , 4 - :/ ;< 7- Jv e ) ::0. :/ / - 5 - --1 Jv) :;t :f- / 7 7- 11-- ] 

2 - ( 3 - 7 J'v :;t r:r 7 ::c c:: 1v) / ;7 r:r 7 r:r !::" ;L-} ;< ;7 / - .J'v ( P r e p 1 4 - 4 ) (J.lljf:t'; 

L 
{!::: <§1!11!! P r e p 1 4 - 3 { 4 1 . 3 g) (!) :/ ;7 r:r o ;" 7 / ( 2 0 0 m l ) ~if;:~~ t- ') = 

7- J'v 7 ::0. > ( 1 4 . 5 m l ) {? !.HJ ;t , 0 "C ~~~:til L. f=. ;" ;7 / A !'v ;J; c::c ;v /;! o 7 4 F ( 

7. 34ml) {?tfiijTL, 1BfFa"'l'I:WLf=o .IX:Jtifii:::71<{?1J[];t, /;7oo;";7> (x3) 

~MWL.k. ~71<RM~t-:)~A~~-L. ~-{?-frT~~Lk. ~Ghk~M(!)7t 
}- c::c t- lJ ;'v ( 2 0 0 m l ) ~if~ ;::: %:1.@: f7il 4 - ( 2 ) ~ 'r1H= 2 , 4 - :/ ;< 7- ;'v - 5 - !:::

0 l) ::0. 

//-;v (1 4. 1 g) C:i!RMt/1/A (6 1. 8 g) {?:!Ju;t, 7 O"CI~:IJIJ~Lf=. 7 0 
"C -c· 4 a~ Fa'Jll:t=F L t= 1&. ;x:.Jtifi {? 0 "C 1::: ~:til L.. T l' 7 7' TIV 7 > "C c::c '/A 7 0 l) F ( 
1 M- T H F ~~tlZ : 1 9 0 m l ) {? tlill T L, :¥:iffil. \." 1 a~Fa"'ll:tf L. f=" !Rr.t~ 1::: 71< {? 1Ja .:t. 
DM=7-~(x3) ~MWLk. ~71<RM~t-l)'/A"C~-L. ~-{?Mfrr~~Lk. 
9.3< jlif {? N H- / lJ 1J ..y· ;L- 1J 7 A ::7 o 7 t- /7' 7 7 "1' - ( n - /', 7 ;7 > : ifFM.:c 7- Jv = 9 : 1 
/pl~ 1: I) ~ffi%l!L--c~icftil!fo/J (2 o. 7 g) {?1~t=. 

[0161} 
( 5 ) ( 1 R 2 s ) - [ 2 - ( 2 , 4 - :/ ;< 7- ;v !:::0 1J :::. :/ :.c - 5 - ~ ;v) :;t :\- / ;,< 7- ;v 

] -2- (3 -7;v:;to 7 ::cc::c;r-) /;7 r:t7'r:t/~/'}J;v/<Jv7'·l::: F(!) (Prep 14-5 

L 
::t-:\-"if' lJ Jv;7 r:r IJ F ( 1 3 7 u 1) (!) :/ ;7 r:r r:r :" 7' /~iiX ( 7 m l) {?- 7 8 "CI:::~:tiJ 

L , .::C :=. 1::: :/ / 7- Jv A Jv ;:t; :\- / F ( 2 2 6 u l ) {?iii T L f= ( P1 iffit - 6 0 "C fJ T) • IRl 
iffitOC~ 1 0 5:ttftW1&. &:r.GillU::: l!:::tr!fo/1 P r e p 1 4- 4 ( 2 3 8 m g) (!) :/ ;7 r:r r:r .;!. 7' / 
( a m l ) {:e: illi {? - 7 8 ·c c iilili T L • IRl iffit c 3 0 5:t m tf L. t=. &: r.t illi ~~ t- Y x 'T ~ 7 ::0. > 
( 6 7 1 u l) ::rJJa:t --c 1 5 5:1-JI:t±i&. :¥:iffitl:::~tffit Lf=o &:r.GiiXi=~~Hojtt~,jf<.{?:IJIJ:t. ifF 

Mx 'T ;'vc:ff!l ti::\ L t=" ~f,l!~ {? ~71<RIW'7 ;7',;f. /'/A --c·~t~Jki& •J:±ill.¥fs L.. :l)l'iic{!:::tr~ffl 

ffi~m ( 2 3 6 m g) {?;f~f=o 

'H-NMR (400MHz, CDCI,) 8 (ppm): 1. 67 (dd, J=S. 0 
, 4. 8Hz. 1H), l. 96-2. 00 (m, 1H), 2. 36 (s, 3H), 2. 
49-2. 55 (m, lH), 2. 59 (s, 3H), 4. 19 (d, J=9. 6Hz, 
1H), 4. 44 (d, J=10. OHz, 1H), 6. 97-7. 04 (m, 1H) 
7. 1 4- 7. 2 0 (m, 1 H) , 7. 2 1- 7. 2 5 (m, 1 H) , 7. 3 0- 7. 3 
7 (rn, 1 H) , 7. 9 5 ( s, 1 H) , 9. 8 7 ( d, J = 3. 2Hz. 1 H) . 

[0162) 
( 6 ) ( 1 R , 2 S ) - [ 2 - ( 2 , 4 - / 7 7 ;v e lJ :0: :/ > - 5 - .-{ ;v) ;t- :\- / ;< 'T ;v 

] - 2 - ( 3 - 7 Jv :;t r:r 7 ::r: c::c ;'v) / ;7 r:r 7' o / ~ / 1J ;v ;:t; / !!f{i' ( P r e p 1 4 - 6 ) 

il::-5'~Prep14-5 (18. 9g) C:2-;,('f-;'v2-:f7/ (26. 1rnl). l) 

/~=71<~-T t-l) '/A (9. 0 7 g) {?7t I--/· 7.f<.~if~!1Jt (20Om l · 4 Om l) 

(:::. mJ1i't 2' -tt, i!li);l[-* M T t- 1J '/ A ( 6 . 2 6 g ) {? y L. f--:::> 1.m :t f=" li: ?Ai. ~ 2 a~ Fa'J :ffl: W L. 

~-. &:J;t~~{?MJ:±.¥fsL.~. ~ti::\L~~~~~l:l~L.. /~co;";7/~~~L.~-. 
~-{?MJ:±TM~Lk. ~M{?/l}1Jif;v1J7A~r:rvt-~77~- (n-~7~:-c:B 

!!f{i'x'f-Jv=l: lh,Go: 1(1)1&, !'itMx'f-;v: :"7'/-.Jv=1 o: 1) ~ffi~Lc:l)l'iic 

11::: tr ~ ( 1 6 . 2 g ) {? f~ f= 0 

'H-NMR (400MHz, CDCl 3 ) 8 (ppm): 1. 55 (dd, J=8. 4 
, 5. 6Hz, 1 H) , 1. 7 6 ( t, J = 5. 6Hz, 1 H) , 2. 2 5 ( d d, J = 

8. 4, 6. 4Hz, 1 H) , 2. 3 3 ( s, 3 H) , 2. 55 ( s, 3 H) , 4. 4 7 
( t, J = 9. 6Hz, 1 H) , 4. 5 0 ( d, J = 9. 6Hz , 1 H) , 6. 9 9 ( t 

d d. J = 8. 0, 2. 4, 1 . 2 H z, 1 H) , 7. 2 1 ( d t , J = 9. 6, 2. 4 
H z, 1 H) , 7. 2 6 ( t d, J = 8. 0. 1. 2 H z, 1 H) , 7. 3 2 ( t d, J 
= 8. 0, 6. 0 Hz, 1 H) , 8. 2 1 ( s, 1 H) . 

{!:::fr!fo/.J p r e p 1 4- 6 Lt{l::tr!fo/1 p r e p 1 4-4 i'P GJ;J, r0)17$i:::. J:: IJ i1!:~%l!@T 0 
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WS545-0l 60 

=- ~ zl>. -c 2- 0 0 

{I::: iS'-~ P r e p 1 4 - 4 ( 3 0 0 m g) ~ TEMP 0 ( 5 m o 1 %, 7. 7 4 m g) :3:: 
7t l, .=:.f.. I) Jv • pH 6. 4 0) I) >rut~JffitR ( 5 m I · 5 m l) ~:::mf!W2-it, 2 N-HC 

1 ( 1 5 0 JJ. L ) , i.JE tJ.[ * rut -T f.. IJ ? .b. ( 1 8 0 m g ) :3:: :IJD :t t:: a 4 0 ffi' 1::: lJD ~ LJ:: 1& , 
5 w% 0) ~ i.JEJ;I[ '* ~7.k mi~ ( 2 m o 1 %, 2 6 . 5 11 L) :3:: :tJ[] :t, 2 lli'HllHlt¥-~ L t::a ~i..li!. 
I=. 11\' *1J L , f;Z !& i{:i[ (::: 1/,\'J)f;lj :11: 0) 2 - ;< 7 ; v - 2 - 7". 7 / ~ :IJO :t 5 ;~ r.,'Jtl: ¥f L t:: o f;Z ft.; i{:i[ :3:: :) 
7 o o 7 7 > c x 3 ) m " , -c 5t itif tHJI±l L t:: t~L m vJt!: :3:: ikit 1± T fll ft L , :r-*' 11J: :3:: :> IJ 1J /;1 /V 1J 
7L-';lo?f..Y~77~- (n-~/7>:!fF~::r:.r/l.,=1: 1"/J,GO: 10)HL lfio!'JJt::r:.'f" 
Jv: ;:i J;7 / -;v= 9 : 1 )-zo'f!!t~ L -ct~!cfl:::il'lit:l ( 2 1 5 m g) :!X:;f~f::.a 

[0163] 
~ :@' {¥1J 1 5 

( 1 R , 2 S ) - 2 - [ ( 2 , 4 - :/ ;< 7 .Jv t:" I) :0:: :/ / - 5 - ~ Jv) T 0r '/ ;:i T .Jv} - 2 
- (4-7Jv;;d--P7x.:=-;v) '/-';ln/o/~/.:bJv:$"/@' (Prep 15-5) O)i;'JJX 
4 - 7 /v ;;t- o 7 x .::::- 1v 7 -t: 1-- .=:. 1-- IJ 1v lP G ~ J:i!r#"u 1 3 ~ ~ m< o) 11$ 1=. ~ "J ,g-. JJJG L t::. 0 

[ {1::: 3 2 l 

F~ +P\ Cl 
~CN ~ 

(3) FY') (4) .v'A 
HO OTBDPS 

Prep 15-3 

(1) 
F~ 

v~:A 
0 0 

Prep 15-1 

FY'It 
v~A 

0 OH 

~ yN 
/ Prep 15-4 

(2} 
FYli 

v'A 
HO OH 

Prep 15-2 

(5) 
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vv5545—01 as

:éfivégéo

fi%%Prep14—4{300mg)kTEMPO(5m01%X7.?4mg)&

7tk:hflw-pH6.4muy%%%%(5m1-5ml)mfifiéfi‘2N—HC

It: SOuL} \ Efgfififixufiia (180mg) Eflfiito 4o§ufla§3mt€£

5xv%®§kfifi$§§fi<§§fi§ {21110 1943‘ 26. 5;: L} EMS/ix 2 #?EE}¥%¥¥L7L:O 5%

mfifltximficflfl§®2~x%w—2~7€yém25%%%#Ltnfifi%%y

flfififfiy{X3}fiwffififlfltfi%\fifi%fiE¥%§L\fifiévflfifwfi

3A§UVF5§7JH(nwmffiy:fi%l?fl=lz1#%0:1®&\%@I%

21x: #5/—131=9 : 1)?%§¥Lfi¥§fift€r§éfi C2 1 5mg} E35597“;

[0163]

fifiW15

(IR, :38) —2— E (2, 4—foJL/5933ifiy—5—w’2w ffiavyéaéw} —2

*(4i7wfifl7ISW)V7U73KVfiWfiVQCPrep15A5)@éfi

4—7wjm7;:w7kb:hu»m5%%%1agfifimfiguimfifibfic

 

 

[ft 3 2 1

F\. F
F

1 2

O 6 HO OH

Prep 15-3 Prep 15-2
F

0 F /
4 5

flgffi E J 9 OH ( ) , O 0 OH
HO OTBDPS % VSN 5N f

fig/ N \ N
3‘ Prep 154 7/ Prep 1 5-5IPrep 153
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VV5545-0l 61 
[0164) 

[* 1-1 J 

Prep 
1 5-1 

Prep 
15-2 

Prep 
15-3 

P r e p 
15-4 

( 1 S, 5 R) - 1- 1 H- NMR ( 4 0 0 MH z, CDC l ") 15 ( p 

( 4 - 7 ;v ;;t n 7 = -=­
Jv) - 3 - :;t- :'f v e:··-:/ 
;7o [3. 1. 0] /'-.., 

I ( 1 S, 2 R) - 1-
I ( 4-7 /VT t:r 7 =-=­
Jv) ye/ n-;/o/"/-
1 , 2 - :// 7 / - ;v 

{ ( 1 S, 2 R) - 2-
[ ( t e r t - 7·· T Jv 

/ 7 .:c .=. ;v Y I) ;v) :t­
:'f Y / 7-Jv J - 1 - ( 
4 - 7 ;v :;t- n 7 = .=. ;v 
) -:/ ::7 o 7° n e:" ;v 1 ;,< 
~ /-;v 

p m) 1 . 3 7 ( t , J = 5 . 2 H z , 1 H), 
1. 60 (dd, J=4. 8. 8. OHz, 1 
H), 2. 5 0- 2. 6 0 (m, 1 H), 4. 3 
0 ( d , J = 9 . 6 H z , 1 H), 4 . 4 8 ( d 
d, J = 4. 8, 9 . 6 H z , 1 H), 6 . 9 6 
- 7. 1 8 (m, 2 H), 7. 3 0 - 7. 4 6 (m, 
2 H). 
1 H-NMR (4 0 OMHz, CDC 1 J o (p 
p m) 0. 7 8 ( t, J = 5. 2Hz. 1 H), 
1. 06 (dd, J=5. 2, 8. 8Hz, 1 
H), 1. 5 4- 1. 7 2 (m, 1 H), 3. 4 
2 ( d d, J = 1 0 . 8, l 1 . 6 H z , 1 H), 
3 . 5 7 ( d , J = l 2 . 0 H z , l H), 3 . 
9 8- 4. 2 6 (m, 2 H), 6. 9 4- 7. 0 
9 (m, 2 H), 7. 3 3- 7. 4 6 (m, 2 H). 
'H-NMR (4 0 OMH z, CDC l ,) o (p 
p m) 0 . 7 0 ( t , J = 5 . 6 H z , 1 H), 
0. 9 2- 1 . 1 6 (m, 1 0 H), 1 . 4 0-
1 . 6 0 (m, 1 H), 3 . 4 2 - 3 . 5 8 (m, 
2 H), 3 . 6 9 ( d d, J = 1 . 6 , 1 2 . 4 
H z , 1 H), 4 . 0 3 ( t , J = 1 1 . 6 H z , 
1 H), 4 . 2 0 ( d d, J = 5 . 2, 1 1 . 6 
Hz, 1 H), 6. 9 4- 7. 0 6 (m, 2 H), 
7 . 2 0 - 7. 5 3 (m, 8 H), 7 . 6 6 - 7. 1 

7 8 (m, 4 H). ! 
{(1R, 2S) -2- 1 H-NMR (400MHz, CDCl 3 ) o (p 
[ ( 2, 4- :// 7-;v e p m) 0. 9 7 ( t, J = 5. 6 H z, 1 H), 
1)'::://-5-~;v) 1. 20-1. 30 (m, 1H), 1. 72-1. 
;;t :'f -:/ _;;< 7- ;v] - 2 - 8 6 ( m, 1 H) , 2 . 1 4 - 2 . 2 6 ( m, 1 

( 4 - 7 !VT D 7 I-=- H) ' 2 . 3 8 ( s ' 3 H) ' 2 . 6 0 ( s ' 3 
;v) y ey 0 -;T 0 e:o Jv} H) , 3 . 5 0 - 3 . 6 2 ( m, 1 H) , 4 . 0 
/ ~ / -;v 0-4. 1 6 (m, 2 H), 4. 3 9 ( d, J = 

1 0. 0 H z, 1 H), 6. 9 4- 7. 1 2 (m, 
2H), 7. 32-7. 46 (m, 2H), 7. 
9 8 ( s, 1 H). 
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vvs545—01

{01,64}

[£171]

k%%% f~§<NMRRM/&UMS>

(IS,5R}—1—1H~NMR£4OGMH2,CDCEQfiip

(4*7/31711372: pm):1. 3’? (t, J25. 2H2, 13),

3,) —3—Z’{‘3‘x-'*)LT:“‘L/ 1. 60 (dd, =4. 8, 8. 01-12, 1

£75; £3_ 1. OEAH)’ 2, 50—2. 60(31, 1H}, 4. 3
$%y_2_jy aid, =9.6Hz,1HL 4 48(d

d,J =4. 8, 9,61—12, 1H), 6. 96

. 8(m, 2H), 7. 30~7146(m,

2H)
 

 

(1 S,

 

M1$

 
Eff—xix

2R)—2— —NMR(400MHZ,CBCIQé(p

[(terti7?fizmfl:0.70<t,]=5.6HZ,1HL

yjlgfpyyfl/j 7f 0. 92—1. 16(1'11, 10H}, 1. 4(3—

§y3?w]111,(1.60(m,1HL a 42*3.58(m,

4_7»fifl7l:wififl,3569{dde:1.6,12.47: a a Hz,1H,4 03it,J:11.6Hz,
)/§fi7utw}fi Ufl,4.20{dd,J25.2,11.6

Hz,1HL 6 94—7.06(m,2HL

(4—7il’j—U 7::—

zb) 7? U7°Uxx°y~

1, 2_3;;)(52/__/1,

1HiNMR(4OOMHz,CDC135Cp
mm:0.78(t,J=5.2Hz,1HL

1.06idd,J=5.2,8,8Hz,1

},1.54~1.72(m,1HL a 4

2RE—1—  
 

 
 

 

 
  

(dd, 3:10. 8, 11.61—12, 1H),

57 (d, 3:12.0Hz,1H}, 3.

—4. 26 (m, 2H}, 6. 94—7. 0

m, 2H), 7. 33—7. 46(111; 2H}.
 

 

  

  
  
 

 
37. 20—7. 53 (m, 8H), 7. 66—7.; 

 
15—4
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H1K

[@,4

i} 3 95*- 5 —/{}I/)

$3Fi/2‘5‘35'P] — 2 —

(4 ‘F71’1/j—U71;

fir) 9/? 13:73: 631/}

f$J~w

  

  
 
 

  
  
  

2S)—2— :

“Vfifilxbt"pm)20.97{t, J=5. 6H2,1H>,§
1.2071.30(m,1HL1.72—1¢
86{m,1HL z 14#2.26Cm,

}U, 2. 38 {3, Era, 2. 60 (s

Ifl,3.50*3.62(m,1HL<L

0*4.16(m,2HL4.39

10.0Hz,1Hx6.94—7.12(m

EHL K 32*7.4é{m,2HL w
98(S,1H}.
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[~1-2] 

Prep ( 1 R, 2 s) -2-
15-5 [ ( 2' 4-:/ ;f. ';f-;~1::" 

I) ':: ://- 5 --{ ;~) 
7t :\'-~ ;;< 7 ;~ J -2-

( 4 - 7 ~~ T 0 7 X;::::.. 

;~) ~!7 p 7"0 /"/:b 
I;~:T/~ 

[0165] 
~:@:{91J 1 6 

VV5545-0l 62 

1 H-NMR (4 0 OMH z, CDC l 3 ) 15 (p 
pm) 1. 52 ( d d, J =4. 8, 8. OH 
z, 1 H), 1. 7 4 ( d d' J = 5. 2, 5. 
6HZ, 1 H), 2. 22 ( d d, J = 6. 0, 
8. 4HZ, 1 H), 2. 3 3 ( s ' 3 H), 2. 
56 ( s ' 3 H), 4. 3 6-4. 50 (m, 2 
H), 6. 9 6-7. 1 2 (m, 2 H), 7. 3 
2-7, 54 (m, 2H), 8. 1 8 ( s ' 1 H). 
MS [M+H] ~= 3 1 7. 

( 1 R 2 s ) - 2 - ( 3 ' 5 - y 7 IV ;t p 7 I :::: /V) - 2 - [ ( 2 ' 4 - y ;I T /V !:::" I) 

:0: / > - 5 - -1 Jv) ;t *" / ;I 7 ;v] / 7 o 7" o /' > j; Jv ,Y, > ~ ( P r e p 1 6 - 7 ) (f) f,~ 

!7X: 
[ fl::: 3 3 l 

(6) 

0 

~CI 

Prep 16-3 

[0166] 

(1) 

Prep 16-1 

,.6:1\_ 
0 OTBDPS 

~ 
N /. 
'\--N 
I Prep 16-4 

(2) ,_6·:A 
HO OH 

Prep 16-2 
F 

(5) 
,DA 

0 OH 

h N'\--~ 
1 Prep 16-5 

3 , 5 - /7 ;v ;t P 7 :t:. :::::.;v 7 t ~:::: ~ I) ;V;lp t:, ~:@:{]1j 1 3 ,l;: IPJ~(f) j]{;fr ~-:: J:. 'J if!7X: L 

f~c 
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W5545-01 52

 

p <1R,2S)—2—~1H—NMR(400MHZ,CDCIBJ6(12

15—5 {(2,4—iPfiEFJDE” pm):1. 52 (dd, 1:4. 8, 8. OH

Hiyym5—4’21/J z,1H>,1.?4(dd,J=5.2,5.

Pi'fi‘rVfiEF/V] —2— 6H2, 1H), 2. 22 (dd, J=6. O,

{4—72WE-a7x: 8. 4H2, 1H}, 2. 33 (s, 33), 2.

1L») 9/?37313NV717 56 (s, 3H), 4. 36—4. 50 (m, 2

 

  

 

E Ezbifi‘yfié H), 5. 96—7. 12 (m, 21-1}, 7‘ 3
2*7.54(m,2H),8.18(S,1H),

é MS [M-E—H} 1.2317.

[0165]

iii-gays

(1R 28) *2"— {3, 5—327z1/73‘cz71:1u} —2w { (2, 4—afgt5’wutfiu

ii§‘/—5—4’}§/} ZE“#‘I/,>{7‘fl/] 957E27°32€y35wfl3>§§ {Pr 8 p 1 6—7} 00%?

5:;

{12331
F F

i:

fl0 (1) I 3%, /\ (2) “ k
CN + A\/C| —“+ h“ F \ fl0HF I)F

0 0 HO

Prep 16—? Prep 16—2
F F

/

F In, A‘\ E t
4 5

(3) 11;,“ ( } ‘fO DTBDPS ( ) O OH
F A 34 /

HO OTBDPS N I; f 1,
x N N \ N

Prep 16-3 r Prep 16-4 VI Prep 15—5
F F

\

  

* :3
(5) (7)

0 D g} 0 OH

1/ \,//SI! f

“7/5: “R N
Prep 16—8 Prep 15-?

[O 1 6 6 ]

8,5—?7fiim7l:w7t%:bflflwaflfiml3kfifimfi§fiib§fib

I)”: c
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[0167] 

l* 2- 1] 
11:: '6--ii&J 11:: B'-ii&J :15 
:m:% 
p r e P ( 1 s' 5 R) -1-
1 6- 1 ( 3' 5 - :/7 ;v;:&- n 

7 ::r :=;v) -3-::T:f-
-lj- t:" y :7 t:I [3. 1. 
O] ~::.'f--lj-/-2-::T 

/ 

i Prep ( 1 S, 2 R) -1-
I 1 6-2 (3, 5-:/7 Jv::d-n 

7 ::r :=;v) -1' 2-
y :7 t:I 7" t:I /" / / ;;< .1;7 
/-Jv 

Prep ( 1 s' 2 R) -2-
16-3 ' ( t t -7'7-;v:/ e r 

7 = :=;vy IJ ;v:::t'=f- Y 
;;< T IV) -1- (3, 
5 - :/ 7 Jv :::&- t:I 7 = := 

;t---) y :7 n f n e ;v ;;< 
5 /-;v 

p r e p 5- [ ( 1 s' 2 R) -

1 6-4 2- ( t e r t-7"7-
;v/7 = :=;v/ IJ ;v:;t 
:f- Y ;J: 7-;v) -1- ( 
3, 5-:/7 ;v;t-o 7 
:r:. :=;v) /:7o7"oe 
Jv / 7- ;v:;t :f- /] -2 

' 
4 - :/ ;;< 7-Jv t:" IJ :::: 

:// 
p r e p ( 1 R, 2 s) -2-
16-5 (3, 5 - :/ 7 !I< ;t- t:I 

7 = :=;v) -2- [ ( 
2, 4 - :/ /- 7- ;v t:" l) 
C::: :/ / - 5 - /f' ;v) :::&-
::.'f-:/" / T IV J y!;Jof 
n 1::" ;v ;J: 5 / - Jv 

W5545-0I 63 

T'-.1;7 (NMR:X:.t'i/& GM S) 

1 H-NMR ( 4 0 OMH z, CDC 1 01 ) 8 (p 
pm) 1 ' 4 5 ( t ' J =4, 8Hz, 1 H), 
1, 6 3 ( d d' J = 5, 2, 8, 4Hz, 1 
H), 2. 58-2. 6 3 (m, 1 H), 4. 3 
0 (d, J = 9' 2Hz, 1 H), 4. 46 (d 
d, J =4, 4, 9. 2Hz, 1 H), 6, 7 1 
-6, 7 7 (m, 1 H), 6. 9 7-7. 02 (m, 
2H). 
MS [M+N a] "'= 2 3 7. 

'H-NMR (4 0 OMH z, CDC l 3 ) 8 (p 
P m) 0. 7 4 ( t ' J = 5. 2Hz, 1 H), 
1. 0 3 ( d d' J = 5. 2, 8. 4Hz. 1 
H), 1 ' 0 9 ( s ' 9 H), 1. 4 2-1. 5 
0 (m, 1 H), 3. 5 1 ( t ' ]=1 1. 6H 
Z, 1 H), 3. 59-3. 7 0 (m, 2 H), 
4. 0 8-4. 2 2 (m, 2 H), 6. 6 5-6. 
7 1 (m, 1 H), 6. 9 1-6. 9 5 (rn, 2 
H), 7. 3 6-7. 4 9 (m, 6 H), 7. 4 
9-7. 7 3 (m, 4 H). 
MS IM+N a] += 5 59. 

MS [M-'- H] '= 3 2 1. 
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[£:(2-2] 

P r e p ( 1 R, 1 S) -2-
1 6 - 6 ( 3 , 5 - / 7 ;I.- :;t 0 

7:x:;:::.;t.-) -2- (2 
. 4 - :;: ;< 711.- e lJ ':: 
/ /- 5 - --{ ;1.-) * :.t­
S/ ;( T Jv :/' ::7 o 7° o r: 
/:iJJV/~IVT-t: F 

P r e p ( 1 R, 2 S) -2-
1 6-7 ( 3, 5-:/7 ;1.-:;d-P 

l 7 :I;:::_ ·J-·j' - 2 - ( 2 I . / , 
' , 4 - :_;: ;< 7 ;t.- t:" :J ':: 
//-5---f;v) ;;d-:.t­
/ ;( 7- ;~/ :/' ::7 p 7 p /-': 

/ ::b ;h:f, /~ 

W5545-0J 64 

1 H-NMR (4 0 OMHz, CDC l) 15 (p 
p m) 1 . 6 6 ( d d , J = 5 . 2 , 8 . 4 H 
z , 1 H), 1 . 9 8 ( t , J = 5 _ 2 H z , 1 
H), 2 . 3 6 ( s , 3 H), 2 . 4 9 - 2 . 5 
3 (m, 1H), 2. 60 (s, 3H), 4. 1 
7 ( d, J = 9. 6Hz, 1 H), 4. 4 1 ( d, 
J = 9 _ 6Hz, 1 H), 6. 7 3- 6. 8 0 (m, 
1H), 6. 96-7. 00 (m, 2H), 7. 
9 6 ( s , 1 H), 9. 8 8 ( d, J = 3 . 2 H 
z, 1 H). 

1 H-NMR (4 0 OMH z, CDC l 3 ) 15 (p 
p m) 1 . 5 9 ( d d, J = 6. 0 H z , 8 . 
4 H z , 1 H), 1 . 7 4 ( t , ] = 6 . 0 H z , 
1H), 2. 22 (dd, ]=6. OHz, 8. 
OHz, 1H), 2. 39 (s, 3H), 2. 5 
9 ( s, 3 H), 4. 4 4 ( d, ] = 9. 6Hz. 
1 H), 4 _ 5 8 ( d, J = 9. 6 H z , 1 H), 
6. 7 5 ( t, J = 9. 2Hz, 1 H), 6. 9 
9-7.03 (m, 2H), 8. 28 (s, 1H). 

M S [M + H] ~ = 3 3 5 

[0168] 

~.@W~ 1 7 
2- [ ( 2 4 - :/ ;< 7- ;v t:' ) 3: :/ / - 5 - -1 1v) ;ot :'\.'- / ;J 7 ;v] - 2 - ( 2 - ;J r :'\.'- / 
7 .:r..:::.. JV) / 7 o / o / ~ / 1J IV ;f,' / Mt ( P r e p 1 7 - 4 ) (J) ii P!<: 

[ {1::; 3 4 ] 

I 

(Yo A 

~_:r\_ 
HO__/ OTBDPS 

(3) 

I 

(1) 
Or:A_ 

0 OTBDPS 
(2) 

h N/N 
Prep 17-1 

I I 

Or:A_ c:~ I 

o__.! -o (4) 

~ N II 

no 
IN YN 

I 

I 
(YO A 

~o:r\_OH 

h N~~ 
Prep 17-2 

OH 

Prep 17-3 Prep 17-4 

[0169] 
( 1 ) 5 - { ( 1 S , 2 R ) - 2 - [ t e r t - 7~ T Jl.- ( :/' 7 ::c ::::: Jv) / I) !V ::t-~ / ;J T 

;v J - 1 - c 2 - ;1 r- :'1:- / 7 ::c ::::: ;v) Y" 7 o / o t:" ;t--- ' ;1 t- :'1:- /- 2 , 4 - .,;.; ;1 :r ;v e IJ 
3::// (Prepl7-1) 

( 2 - ;J !-- :'\.'- / 7 = ;:::_ /V) 7 -E ";:::_ " l) !V c ::X: 1::" 7 p p t: F 1) :.r· _t f) ' ~.@-j'j~ 1 3 (J) jj 
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W5545-0I 65 
$ ~~ ~ C T -5- 1sX L t~ [ 2 - ( { [ t e r t - f 7- !1--' ( ~ 7 :r_ .:=. /v) Y" l) ;v] T ~ Y") ;1- 7-
Ji-') - 1 - ( 2 - ;1- r- ~ '/ 7 :r_ .:=. ;v) Y" ~ o 7' a ~" Jv] ;1- /;7 / - 1v ( 8 o 0 m g ) , 7 r-
7 fa 't 7- 7 > ( 7 7 2 m g ) rn 1'- !v x / ( 1 5 m l ) ~?f.Z ~~ 1'- l) 7 :r_::::. Jv * 7. 7 -{ / ( 

6 1 o m g) ~ ~ iffit C' :!Jo .:t, 4 o "C ~~ #r.ffit L 2 a#f,.'l 11:Yf L t~" !Y::J;t:fW ~~ i!Mo~~* * 7- t-­

IJ~A*~~~M.:t, DRx7-~(xl) C'~lliL~. ~-~~*' ~~*W*m~-c• 
~~~-,ft*RM7~*Y"~AC'~-L, -~L~" -~~M~·ML,~~~/lJ~ 
J;T;v~7A;'7P7i'-lf77-1- (n-~7'7>:Dmfx7-Jv=19: 1~9: 1) -effi1Jll[ 

L ~ r.t T 0 7' P ~" -1 F i* ~ 1~ t~" 
:f~ 6 ;h t~ 7 D 7 -1 F 14: ~, fl::; if ilo/.J P r e p 4 - 2 ( 1 1 3 m g ) (!) D M F ( 1 0 m 1 ) 

~wU~~![;i;b l) r7 A ( 2 1 0 m g) ~1i'U.ffi!.C:/JD.:t, 50 oC!-=:~t.ffit L 2 S#/ll'lii:Y~ L f:_" 7 0 

"c ~~ ~ i.ffi!. L 2:: G ~~ 1 1 <~#r .. 'l tl:li'f~, vzr.tmn-= *~nil .:t, D• x 7- '~--' c x 1 > c:~ tl:l L t=. 
~--~*' ~~*•*m~c:·~~~~, ft*R·7~*Y"r7AC'~-L, -~L~. 
-~~-E-ML,~~~/IJ;b!j';L--~7A?P7f--~77--r- (n-~7'7/:D~x 

7-;v= 9 : 1 ~ 1 : 4) C:ffi~ L~;lc{l::;ifii&.J (148m g) ~1~t=" 
1 H-NMR (400MHz, CDC!") o (ppm): 0. 94 (dd, ]=5. 2 
, 6. 2Hz, 1H), 1. 07 (s, 9H), L 10 (dd, J=5. 2, 8. 8H 
z, lH), 1. 54-l. 61 (rn, 1H), 2. 21 (s, 3H), 2. 58 (s, 

3 H) , 3. 8 0 ( s, 3 H) , 3. 9 5 ( d, J = 6. 8Hz, 2 H) , 4. 1 1 ( d 

, J = 9, 8Hz, 1 H) , 4, 2 5 ( d, J = 9. 8Hz, 1 H) , 6. 8 2- 6, 9 
1 (m, 2H), 7. 19-7.42 (m, 8H), 7. 65-7.69 (m, 4H), 
7. 87 (s, 1H), 
MS[M+Na]+=575 

[0170] 
( 2 ) { 2 - [ ( 2 , 4 - / 7 7- !v ~0 lJ ::0: / > - 5 - -1 Jv) :;t- ='\'- Y" 7 7- IV] - 2 - ( 2 -

;1- i'- :ot- '/ 7 = .:=. Jv) '/ ? o -:/ o t" ;v } ;/- /;7 / - lv ( P r e p 1 7 - 2 ) 

H::il'ilo/.JPrep17-1 (148mg) ITJTHF (1. 3ml) ~il3fi~'Tf--777-;v7 
/-t.:=.?A 7ol) F (1M-THFi~iW:: 322JJ.l) ~~l.ffi!.C'liSlrL, ~f.ffi!.C:23a# 

OOti:~L~. &r.t~~-~--L,~~~/IJ;bij!V;b7A?o7r-~77--r- (n-~ 

f7>:DRxr!V=1: 1-~·=7-~-D-=7-;L--:7-7/-!V=9: 1) c:M•L 
~;le{l::;if!ffi'J ( 7 5 m g) ~1~f~o 
1 H-NMR (400MHz, CDC! 3 ) o (ppm) :0.99 (dd, J=5. 2 
, 6. 2Hz, 1 H) , 1. 2 1 ( d d, J = 5, 2, 8. 8Hz, 1 H) , 1. 6 8-

1. 76 (m, 1H), 2. 32 (s, 3H), 2. 45 (dd, ]=2. 4, 8. 8H 
z, lH), 2. 58 (s, 3H), 3. 48-3. 54 (m, 1H), 3. 88 (s, 

3H), 4. 13 (dt, 8. 8, 6. 4Hz, 1H), 4. 18 (d, ]=10. OH 
z, 1 H) , 4. 3 3 ( d, J = 1 0. 0 Hz, 1 H) , 6. 8 7 ( d d, J = 1. 2, 
8. 0 Hz, 1 H) 6. 9 4 ( d t, J = 1, 2, 8, 0 Hz, 1 H) 7, 2 4- 7 

29 (m, 1H), 7. 34 (dd, J=l. 6, 8. OHz, 1H), 7. 94 (s 

, 1 H) . 

[0171] 
( 3 ) 2 - [ ( 2 • 4 - / 7 7- ;t/ e IJ ~ -:;; > - 5 - -1 ;v) :or ~ '/ 7 7- ;v J - 2 - ( 2 - 7 

}o :ot- '/ 7 :r_::::. ;v) / ~ o f D /~ > ~ ;v /< ;v-;r· ~ F ( P r e p 1 7 - 3 ) 

:;d-~-lj-l);v~o:J F (82,u 1) 0)/;:7Po;/-/;7'/ (0. 5ml) ~~:a::-78"CI-=:ft 

:Q1 L, ::C =:. 1.::-/ ;1- 7- ;v 7. ;L- * :ot- '/ I< ( 1 3 6 11 l ) if)/ ;:7 o o ;1- 7 / ( 0 _ 5 m 1 ) ~iW 

~n&lrLt:." 1 O)i-1~. &J.trW:!~{l::if1%'P r e p-2 (7 5mg) ITJ''>';:7oP;I-/;7Y (1 

m l) ~MZ~-7 8'CC'oorL, fPJ1.ffitc:'4 05:f:JJ'1:¥fLt~" &J.tiW:I~ r-IJ =7-;L---7:::: / (5 

3 4 JJ. 1 ) ~ 7JD 7~ -c o ·c ~~~~liii L 1 5 5:ftl:~ L t:::.. &;;t-rW: I~*~ JJa .:t, DRx -r ;v ( x 1 

) ~~rnL~. ~-~:a::*,~~*·*·~C'~~~- ~*a•7~*Y"r7AC'~·L, 
i'!Ji~ Lf:_o .ff.Z~M~·- L, 73eilif~/ 1J 1J "f;v~ 7 A? 0 7 1-- ~'7 7--{- ( n -"-77 
>:~Rz7-;v=9: 1-DRxr!V) c:MRL~;left:%~ (4lmg) ~~~. 
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W5545-01 66 
1 H-NMR (400MHz, CDC1 3 ) 3 (ppm) 1. 55 (dd, ]=5. 2 
, 8. 4Hz, lH), 1. 97 (dd, ]=5. 2, 6. 2Hz, 1H), 2. 28 ( 

s, 3 H) , 2. 4 2 ( d d d. J = 4. 0, 6. 2. 8. 4Hz, 1 H) , 2. 56 ( 

s, 3 H) , 3. 8 7 ( s, 3 H) , 4. 1 7 ( d, J = 9. 6Hz, 1 H) , 4. 4 1 

( d, J = 9. 6Hz, 1 H) . 6. 8 8 ( d d, J = 0. 8, 8. 0 Hz, 1 H) , 6 
94 (d t, J=O. 8, 8. OHz, lH) 7. 26-7. 30 (m, lH), 7 

3 7 ( d d, J = 1. 8, 8. 0 Hz. 1 H) , 7. 9 0 ( s, 1 H) , 9. 8 2 ( d 

J = 4. 0 Hz, 1 H) . 

[0172) 
( 4 ) 2 - [ ( 2 , 4 - :;• 7 'T ;v e lJ :,-, ~ / - 5 - 4 ;v) ::t' :Y '/ 7 'T 1v] - 2 - ( 2 - / 

f"-.:Y:/7=-=;v) :/7P7P/~/;b;v;FYM' (Prep 1 7-4) 

ft £ !Jo/1 P r e p 1 7 - 3 ( 4 1 m g ) (7) 7 -tc 1"-- Y - * C 1 . 3 m 1 ) i'Y rt!U~ ~ i'liit <: 2 -

7 'T ;v- 2 - 7, 7 / ( 1 3 9 J1 1 ) , ~ * :; / M' = * #' 7- I'- l) '7 A ( 2 3 . 6 m g ) t5 J:: 
V' !![ J;l[ #' ~ T i'- lJ ? A ( 4 4 . 4 m g ) ~ :IJD ;:t , 2 . 5 R'if r,''J:tl!i: ¥f' L t--_ o £Z J;t iW ~ tlltEE ;lUfs 
L ' f)Ul ~ ~ l) ;b if IV ;b 7 A 7 p '? " 7 7 7 "' - ( n - ~ 7 57 / : m M' I 7- JV = 1 : 1 ~ 
7PP*Jv.b.: 77/-!V=9: 1) l''ffi'~L-T~~c{l::;i;'-!ft!l (3 5mg) ~1~t:.o 
1 H-NMR (400MHz, CDCl,) & (ppm): 1. 50 (dd, J=5. 2 
. 8. 0 Hz, 1 H) , 1. 7 0 ( d d, J = 5. 2, 6. 4Hz, 1 H) , 2. 1 3 ( 

d d, J = 6. 4, 8. 0 Hz, 1 H) , 2. 3 1 ( s, 3 H) , 2. 56 ( s, 3 H) 
, 3. 89 (s, 3H), 4. 40 (d, ]=9. 2Hz, 1H), 4. 57 (d, J= 

9. 2Hz, 1 H) , 6. 8 9 ( d d, J = 1. 2, 8. 0 Hz, 1 H) 6. 9 5 ( d 
t, J = 1. 2, 8. 0 Hz, 1 H) 7. 2 7- 7. 3 0 (m, 1 H) , 7. 4 2 ( d 

d, J=l. 2, 8. OHz, IH), 8. 19 (s, 1H). 

[0173] 

~@f71J 1 8 
2 - ( 3 - :/ 7 / 7 :r. .::::. Jv) - 2 - ( 2 , 4 - :.> 7 7- Jv t:' I) ~ ::/ Y - 5 - 4 Jv) ::t' :Y ~ 7 
'f-;v~J;J P7"P/{/;}J;v;FYBil' (Prep 1 8 -4) (7)£Jilt 
[ ft 3 5 J 

(3) 

[0174] 

Br 

(n_ 
(1) (2) ~ 0 OTBDPS 

n 
/N 

Prep 18-1 

;;_ 
~~0 n /N 

Prep 18-3 

(4) 

CN 

~j\ 
o J--oH Y)o 

N'\,--N 

/ Prep 18-4 

( 1 ) 5 - [ 1 - ( 3 - 7 P 'E 7 = = ;v) - 2 - ( t e r t - -;;/ 7- ;v ::/ 7 :r. .::::. Jv ~ IJ !v ::t' 
* :/ :! T jv) ~ 7 p 7 0 t:' IV :! 1"-- * ~- 2 ' 4 - ~ 7 7- Jv e ') ~ ::/ / ( p r e p 1 8 - 1 
_) 
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m) :1.55{dd, :5

6.2Hz,1H),2.2 (

8.4Hz,1H),2,5 {

29.6Hz,1H),4. 1

078,8.OH2,1H),6
2 ?

d

‘H—NMR(4OOMHZ,CDC13)§(p

,8.4Hz,1H),1.97(dd.]

5,3H},2.42(ddd, =4.m

s, 3H}, 3. 8? (s, 3H), 4. 17 (d, }

(d,J:9.6Hz,1H},6.88(dd,J=

94(dt,J:0.8,8.UHz,1H),7.

.3?(dd,}=1,8,8.0H2.1H) 7

, 5:4. 0H2, 1H}

[0172]

(4)2*E{2,4—?fif»€9i§y*5w4w)j$93%w]—2*{2—}

}~:3?*‘/7:n::flx) i/fi'iflj’CI/nywlxflfyfifi (Pr ep 1 7L4}

méwprepi7~3(41mgpm7t%y—m{1.3mIJQKKEET2—

3%w—2—j%y<139n13.%mfiyfi:m%+byfifi{23.5mg>xi

fififiififhvfifii44‘4ngEmz‘2.sfifififiLtgfiflfiéfiEfifi

LxfifiéyyfiEWfi?A7fi7%f374—{n—Affiyzfifil?w=1:1~

§EIE3§1<)L-Jz:,i§/'—l§/:9 : 1) figfiébfgéavfté‘éfi <3 5mg) 33%;:

‘H—NMRCdOOMHz,CDC13)5(ppm}:1.50Cdd,j:&

‘8.GHz,1H},1.70(dd,j=5.2,5.4Hz,1H),2.13(

dd,3:6.4,8.0Hz,1H),2.31{s,3H),2.56{s,3

,3.89(s,3H),4.40{é,J29.2Hz,1H},4.5?(d,}=

6—7130(m,1H),

90{s‘1H),9.82(

 

 
 

9.2Hz,1H],6(89(dd,}=1.238.0Hz,1H),6,95(d

t,J:1.2,8.0Hz,1H},7.2?—7‘30(m,1H),?,42(d

d,J:l.2,8.0Hz,1H},8.19(s,1H}

[01731

flfimis

2—(3-v7271:»)*2w(2,4~§x%wgyi§y—5—4w)fi$yx

awvyém7%m&ywfidmdfi(Pre;;18~4}{aéfi

 

 

{figg 5]
Br CN

0 A

/” f {1} {2)
\ —‘* o mama _—._.- 0” L‘GHI

HO/f LKmaaps / ! V J
”ym Nym

Prep 18-? Prep 18-2

cm (EN

m m E:%fg
’ 0 *0 ' 0 firm

Pyep 184

[0174]

(1)5—[1—(3~fu%7::»)i2~{tert—f?»§7::»yywfi

$”3§W)V7Dffifiwfk$yfi2.4~Vfifwfifli?V(Pre 18~1
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W5545-0l 67 
( 3 - 7' o 'F 7 x .::::. 1v) 7 t r- .::::. r- IJ Jv c .::c t:" :7 P o t: F lJ > ~ '? , '.M .ii\d~J 1 3 c ~ ¥oR 

0) :F l:E '~ ~ '? if Plt L t::. [ 1 - ( 3 - 7'. P 'F 7 ::c .::::. Jv) - 2 - ( t e r t - 7· 7- Jv / 7 x .::::. 

;v ~ l) ;v ;t-~ '/ :1 7- ;v) J ~ :7 o 7 o e ;v ;t .;; / - ;v ( 1 . 3 g ) , r- IJ 7 x .::::. ;'y * ;z.. 7 

4 / ( 8 9 3 m g ) :t3 ~ u" '.M:@ {111 4 - ( 2 ) -c· .g. Plt L f:::. 2 , 4 - / ?' 7- ;v - 5 - !::" I) ~ '/ 

/ - Jv ( 3 9 0 m g ) 0) T H F ( 1 3 m I ) i'$ ~~ t~ / >{ '/ 7 P t:" !v 7 / / 7J !I? ;:f- qo. / 7 -
r- (o. 706ml) .;rooc-c·r!I,1TL, ~i~-c'14~F .. 1t1'4¢Lt:::.. ):JtJ.tt~:~*.a::JJo;t, !'11' 
Mxf-~-c~WL~. ~-~~~~*•*-c~~-.aM??*'/~A-c'~-L. ~ffT 
J'AUi'if L t::.. 1x ~:it~ :/ 1) 7J -"I' !v fJ 7 A :7 P 7 1-- ? 7 7 1 - ( Y AM A Z E N, H i - F 1 u 
s hT" co 1 umn, Size: 2 L, n-"'7"7>: !'fi'M.:::cf-;vo%~4 O%) -c~ 

ljl1 L, ·~~c{t;.g.!jo/.) ( 8 8 0 m g) ~~t::." 

'H-NMR (400MHz, CDC1" o (ppm): 0. 95 {t, ]=5. 8H 
z, 1 H) , 1. 0 8 ( s, 9 H) , 1. 1 7- 1. 3 5 (m, 1 H) , 1. 5 5-1. 
6 5 (m, 1 H) , 2. 3 0 ( s, 3 H) 2. 6 1 ( s, 3 H) , 3. 7 5 ( d d, J 
=11. 2, 8. OHz, 1H), 4. 04 (dd, 1H, ]=11. 2, 5. 4Hz, 
1H), 4. 11 (d. ]=9. 6Hz, lH), 4. 19 (d, ]=9. 6Hz, lH 

) . 7. 17 (t, ]=7. 8Hz, 1H). 7. 31-7. 39 (m, 6H), 7. 4 
0-7.46 (m, 2H), 7. 59 (t, ]=2. OHz, lH), 7. 62-7. 6 
8 (m, 4H), 7. 88 (s, 1H). 

[0175] 
c 2 ) 3 - { 1 - [ c 2 , 4 - :;; ;>< 7- 1v e lJ :::: :;: /- s - .4 /v) :or- qo. ':/ ;>< 7-1v J - 2 - \-' 

F P ='f :/ 7 7- Jv :/ 7 P 7 P /-:: / - 1 - >{ !v} .rZ / :/.::::. 1-- lj Jv ( P r e p 1 8 - 2 ) 

{1:-:B'!Io/.JP rep 18-1 (8 8 Omg) O)DMF (2Om 1) 'i'Gi~l~. :/7/fl:-:.illi:i'ci ( 
1 7 2 m g ) , 7 r- 7 ~.A " lJ 7 =.::::. ;v *.A 7 4 / /~ 7 / </A ( 1 6 9 m g ) ~ 1111 ;t, ~ 
*~111l5a. T. 9 o "C -c 7 Wlff.,'HI't# L t:::.. &r.t¥~ ':t ~¥.&fi. ~~ ~ L. ~fo&<M7k*-T 1-- lJ </A 7k 
m~~JJo:Z, !'fi'M=T-~-c~WL~. ~--~~~*Clk-c~~-- aM??*:/</A-c' 
4!1::~ L. ~ EE T;lJH11J L t:::.. .Z3U!: ':t T H F ( 1 0 m I ) ~~ <~~11' L. 7 1-- 7 7· 7- ;v 7 /'F.::::. '7 
A 7Pl) F (Aldrich, 1M-THFt:g;i~: 2. 19m1) ':t~t~-c'i~TL. ~ 

-~5W/fOOm~L~. &r.t~':t~~T-·L,~~~'/l}~~;vfJ7A7P7f--?77~ 
- (YAMAZEN, Hi-FlushTMcoiumn, Size:L, n-/-.,772/ 

: §l~.::cf-;v o %-+ 1 o o %-+l'!i'fMxf-;v: :15/ -;~? 1 o %) ~ffi~ L, ~~c{l:-:.g.!lo/.) ( 
4 1 5 m g) ~1~f=o 

'H-NMR (400MHz, CDCl,) i5 (ppm) :1.07 (t, ]=6. OH 

z, 1H), 1. 31 (dd, ]=8. 6, 5. 4Hz, 1H) 1. 74-1.84 ( 
m, 1 H) , 2. 3 8 ( s, 3 H) , 2. 6 0 ( s, 3 H) , 3. 6 3 ( d d, 1 = 1 2 

. 0, 9. 2Hz, 1H), 4. 09 (dd, ]=12. 0, 5. 4Hz. lH), 4. 
16 (d, ]=10. OHz, 1H), 4. 38 (d, J=10. OHz, 1H), 7. 

45 (t, ]=7. 6Hz, lH), 7. 54-7. 58 (m, 1H). 7. 68-7. 
7 2 (m, 1 H) , 7. 7 3- 7. 7 5 (m, 1 H) , 8. 0 1 ( s, 1 H) . 

[0176] 
( 3 ) 3 - ; 1 - [ ( 2 ' 4 - / 7 T IV )--" l) ".: :; / - 5 - ~ /V) ;t-~ / 7 T /V] - 2 - * 

;!? :': !v / :7 o 7 P /~ / - 1 - >{ ;v } ~ / :-l .::::. 1-- I] Jv ( P r e p 1 8 - 3 ) 

:T ~ -tt- l) Jv 7 o I) F ( 2 3 9 u l ) 0) :/ 7 o P ;>< 5 > i'$ ~~ ( 7 m 1 ) 1!:-- 7 8 "C ~~ ~ *!1 
L • .:c :::. ;~ '/ 7 7 1v ::z. ;v * ~ ':/ r.- c 3 9 4 u 1 l c:r i!l'ii r L t::::. c rRJ ifi - 6 o ·c D. r l c !Rl ifi 
/3f-c'1 07HJt¥f.{f, Nf.ti~i~{l::;tr!I&.!P rep 18-2 (41 5mg) 0)/:7Po/7> ( 

7ml)-~.a::-78"C-c'i!l'iiTL, IRJ~~30~M4¢L~. Nr.t~~~f--1Jx"f';v7:':> ( 
1. 1 7 m 1) c:t1Ja;t -c 1 5 ~m-1¢•, :£:tfi~~~~~ Lt:::.o &£tiW;~~fo*•*c:tJ.m.:Z, !l'F 
M= 7- Jv-c"tffilli L t:::.. tf#\tli§ ':t~7kaM7 :7° ;f; :/</A -c~-fiii:iJi.tffiftw L, ~~c11:-:.g.!lo/.)fft 
~11\t!lo/.J ( 2 3 6 m g) ~:f~f::.o 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 41 (t, ]=7. 2H 
z, 1H), 1. 69 (dd, ]=8. 4, 5. 2Hz, 1H), 2. 03 (t, ]=5 
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W5545-0I 68 
. 8Hz, 1H), 2. 35 (s, 3H), 2. 59 (s, 3H). 4. 22 (d, J= 

10. OHz. 1H). 4. 42 (d, ]=10. OHz, lH), 7. 50 (t, ]= 

8. 2Hz, l H) 7. 5 9- 7. 6 5 (m, l H) , 7. 7 0- 7. 7 5 (m, 1 H 

) , 7. 7 6- 7. 7 9 (m, 1 H) , 7. 9 6 ( s, 1 H) , 9. 9 2 ( d, J = 2. 

8Hz, 1 H) . 

[0177] 

c 4) 2 - c 3 - v 7 / 7 x :::::.;L-) - 2 - 1 1 - [ c 2 , 4 -:;:; ;~- 7- '"" e:; ::: :;; /- 5 -
~;v) :;f-'f-/;<7-;v]} /:7r::~/r::J/~/.:tnv:;:F/~ (Prep 18-4) 

H:: E !1m P r e p 1 8 - 3 ( 4 1 5 m g ) ~ 2 - ;< 7 ;v 2 - 7' T > ( 0 . 7 1 7 m I ) , 

V / !'11t = 71<:-* T f- V '7 A ( 2 4 3 m g ) ~ 7 -2:" f- / • 71<: ;11'; E ~ ~lt ( 1 0 m 1 · 2 m l ) ~~ 
~-~~.~--*R7f-V'7A (244mg) ~~Lf~hu~~. ~-~14~00m~L 

~-. &~~~~~ff--L~. H~~VV~ifJv~5A:7r::~?r-~~7~- (YAMA 
Z E N , H i - F l u s h ' " c o l u m n . S i z e : M, 1ft'~= 7- Jv : ;< !7 / - Jv 0 
%~ l 5 %) -c''filfl!\\! L. -c tll'?iC.fi:::B'ifm ( 2 6 5 m g) ~i~t::. 
1 H- NMR ( 4 0 0 MH z, CDC l 3 ) i5 ( p p m) : 1. 6 1 ( d d, J = 8. 4 
, 5. 6Hz, 1H), 1. 79 (t, J=5. 6Hz, 1H), 2. 20-2. 27 ( 

m, 1 H) , 2. 3 7 ( s, 3 H) , 2. 6 0 ( s. 3 H) , 4. 4 6 ( d, J = 9. 6 

Hz, 1 H) , 4. 5 9 ( d, J - 9. 6Hz, 1 H) , 7. 4 9 ( t, J = 7. 8Hz 

1 H) , 7. 5 9- 7. 6 3 (m, 1 H) , 7. 7 2- 7. 7 7 (m, 1 H) , 7. 8 

0 (t, J=l. 8Hz, 1H), 8. 28 (s, lH). 

[0178] 

11\\!:@: 1711 1 9 
( 1 R ' 2 s ) - 2 - [ ( 4 - X T Jv- 2 - ;;!. T /V t:o l) ::: s> > - 5 - ~ Jv) :71- ='\'- / ;< T /V 

] - 2 - 7 :r: = Jv V :7 o 7 o /~ > ~ Jv ;t; >a ( P r e p 1 9 - 3) 0) if JJlt 
[ {1::; 3 6 1 

(1) 

Prep 13-3 

[0179] 

o,., .. i\ 
O_j \.___OH (2) 

n IN 
Prep-19-1 

o, ..... i\ 
o_j Lo (3) n -

<y-N 
I 

Prep 19-2 

ft:: 15-/fm P r e p 1 3 - 3 iJ• G 'l!i:@ f§JJ 1 3 ~ [ji] #l1i 0) jj $ f~ J:: iiJ fr JJlt L t::. 
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vv5545—01 as

. sriz, 1H), 2. 35 {5, 3H), 2. 59 {s,:3H), 4. 22 (d, J

10.0Hz,1H).4.42{d,J=10.0Hz,1H),7.50<t,j

8.2Hz,1H),?.59—T.65(m,1H),7.70—7.75{m,1

),7.?6*7.?9(m,1H),7.96{s,1H),Q.92(d,j:2

8Hz,1H)

[017fl

(4)2—{3*9T171:»}~2—{1—{(2\4—§5?wEJS§V—5~

43'?) 75:?V21f1txlx} } v‘émfnfiypb‘IL/Ifiyfiz‘ (Pr 8}: 1 8—4)

méwprepla—S(415mg)&2—xfw2—7%y(0_717m1)\

Uyfi:m%+%UfiA<243mg>€7%%V-mfié£§<10ml‘2ml)m

3§fi$é€\ fifi§E§+bu 7A (24 4mg) EAL—«3303332723 iéfigfil 45%?F’efia‘vfilifib

tfixEgfifigfigfifiLta§EEV§WEWW§A?DV%§§7K~ YAMA

ZEN, Hi_FlushTM column, S i ze 3M, E’Eflia’"fl/zi5’/’HIDO

%~15%3T%§Lffififiéwézafimg)%%ta

3H~NMR(4GOMHZ,CDC13}§{ppm}:1.6l(dd,]=8v4

,5.6Hz,1H),1,?9{t,J=5.6Hz,1H),2_20—2,27(

m,1H),2.37(3,3H),2.60(s,3H},4.46Cd, :9.5

Hz,1H},4.59(&,j—9.6Hz,1H),?‘49(t,3=7.8Hz

1H),7.59—7.63(m,1H),?.72—7.7?(m,1H),7.8

H

EH

 

0(t,J 1.8Hz,1H},8.28(s,1H}

[01.78]

fififilg

(1R,ZS)~2w[(4—:%»—2—xfw69i9y~5A4»)%#yx%w

3 —2—71:11/~L/7:37’n/\°‘/7¥71L3fiyfi§ {P r e p 1 9—3) 0)}??532
{it 3 6 I

/ x

0 A A \
i?) o OH (2) o 0 (3) / OHROASTBOPS “H ‘ M3&8 /Prep 13-3 N ’\ N N \ Pi! N \ g

Prep—E 9-1 Ptep 19—2 Prep 19-3

%

{017M

m%%Prepl3*3W%%fifi13kfifififfifii9fiflbto
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\V5545-0l 69 
[0180] 

[~3] 

1 t: -5' li&.l I H:: illi&.l4; 
~% 

P r e p 
19-2 

P r e p 
19-3 

(lR, 2S) -2- 1 H-NMR (400MHz, CDCl,) o (p 
[(4-.:r.7-;t---2-jpm): 0. 97 (t, J=5. 4Hz, lH), 

;<7'-;!--1::0 1)::::_://-5 1 1. 15 (t, ]=7. 8Hz, 3H), l. 2 
-~;v);t-5,-~;<7-JL-] 7 (dd, J=8. 8, 5. 2Hz, lH), l. 
-2-7:x.,;=.Jv~;7o 80-1. 90 (m, lH), 2. 19 (dd, 
"/Pl:::o;t--;<::)1/-;v ]=9. 6, 3. 2Hz, 1H), 2. 60 (s, 

3 H), 2. 7 0 ( d d d, J = 1 5. 2, 7. 
6, 3. 2 H z, 2 H), 3. 5 4- 3. 6 3 (m, _ 
1 H), 4. 0 3-4. 1 5 (m, l H), 4. 
1 1 ( d , J = 1 0. 0 H z , 1 H), 4. 4 4 
( d, J = 9. 6Hz, 1 H), 7. 2 l- 7. 

2 9 (m, l H), 7. 2 9 - 7. 3 6 (m, 2 
H), 7. 4 2- 7. 4 6 (m, 2 H), 7. 9 
9 ( s , 1 H). 

(lR, 2S) -2- 'H-NMR (400MHz, CDC1 3 ) o (p 
{[(4-=7-;v-2- pm) l. 16 (t, ]=7. 6Hz, 3H), 

;<7-;vt:OIJ:0::://-5 l. 64-1.74 (m, 1H), 1. 97 (t, 
-~;v);t-:'t--~/7-.Jv] J=5. 6Hz, lH), 2. 50-2.55 (m, 
- 2 - 7 = ,;:=. ;v -:/ ;7 t1 l H) , 2 . 6 0 ( s , 3 H) , 2 . 7 0 ( q , 

"/P/~/-1-~;v} ·J=7. 6Hz, 2H), 4. 20 (d, J=1 
j] ;vr~;v-;r·!:: F 0. 0 H z, 1 H), 4. 4 4 ( d, J = 9. 6 

(1R, 2S) -2-
{ 
r' ~ ~ L\4 -=T!V-..;;-

/ 7- Jv !::" I) :':: :/ /- 5 
-~ ;v) ::t-:'t-~ /--; ;vJ 

Hz, 1 H), 7 2 7- 7. 3 8 (m, 3 H), 
7. 4 2 - 7. 4 7 (m, 2 H), 7. 9 5 ( s , 
1H), 9. 86 (d, J=3. 6Hz, 1H). 
'H-NMR (4 0 OMHz, CDC l 3 ) o (p 
p m) l . 0 8 ( t , J = 7. 4 H z , 3 H), ! 
1. 5 3- 1 . 5 8 (m, l H), 1. 7 6 ( t, 1 

J = 5. 2 H z, 1 H), 2. 2 4- 2. 2 9 (m, 
-2-7==!v-:/;7P lH), 2. 57 (s, 3H), 2. 60-2. 

7 1 (m, 2 H), 4. 4 9 ( d d, J = 1 3. 
2, 9. 2 H z , 2 H), 7. 2 5- 7. 3 2 (m, 
1 H), 7. 3 2- 7. 3 9 (m, 2 H), 7. 
4 6- 7. 5 2 (m, 2 H), 8. 2 3 ( s, 1 
H). 

[0181) 

~ilifftl 2 0 
( 1 R , 2 R ) - 2 - ( ( 2 , 4 - :/ ;< T /V (::

0 lJ :':: :/ / - 5 - -{ IV) :T *" Y ;" T IV] - 2 

- 7 ~ = Jv-:/ 7 1:1 / '=' / ~ / JJ Jv :¥ / M:: ( P r e p 2 0 - 6 ) 0)-§-- .Ft*: 
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vvss4s-01

[0180}

{$3}

fi%% &2%% i?~2(NMR1fi/&3MS}

2% 3

gpx-ep (IR, 28)4~2——3?{— NMHE<4C)05H{Z, (CDCEIQ (Hpi
i19—1 H4—:%w~2—gmm:o.9?(t ,J=5. 4HZ,1HL

! 2%»Euiyy—5H.15<t,Jm7,8Hz 3HL1.2—4’;1/)2Li:=/£?:L] 7 (dd, 3:8, 8, 5. 22H , 1H), 1.

4*2—C7lfJbfid7B 8(3—1. 9C)(gu 12% 2 19 (dd,

fuawxax—nr J29.6,3.2H2,£HJ, 2 6D(&

EBHL 2 70(ddd, }:15. 2,7

1 g6,3.2Hz,2H)3 5473 63(mh
’1HL 4 03*4.15(m,1HL 4

11{d,}=10.GHL MU,4.44

(d,}:9.5Hz,1HL r 21—?

29(m,1HL r 29—7.35(m,2

}@)7.42~7.45(m,2HL W 9

9{S,1HL

P r e p {1R, 2S} —2* II—I~~Nl‘v1R(rilODI‘vIHz, CDCISJ 5 {p
19~2 {U4—12»22—-mm:1 15(t,1:?.532,3HL

fi?»fUiVV—51.64—1.?4[m,flfi,1.97(L

M42922y22w3325.5Hz,1HL2.50—2.55<m,

—2—7;:WV?uiHfl,2260{s,3HL 2 70{m
7Ufiy—1—{fi4eJ:7.6Hz,2HL a 20(d J:1

rflwflw?bF O.GHZ,1HL a 44(d,J:9.5
Hz,1HL ? 27fi?.SSCm,3HL;
7.42*?.47{m,2HL z 95(a

ufi,9.85{d,J=3.5Hz,1HL

Preg)(1R,28}*2—‘H—NMRC4OOMHZ,CDCIQ§{p
19*3 {:(4 —l7‘!1»~—2i pmJ: 08 (t, JZT‘ 4H2, 3H),

g 2%»tj: y/i51,53—11.58(m,1HL1.76(t,
a —4m§2#y27M J=5 2H2,1HL2.24*2.29(m,

—2~7x;wy2n128 2 57(3,3HL2.6O—2-

ifaxQ/fiflfifiyfifi ?},{mq 2H) 4. 49 (dd, leza

2 9 2H2 2HJ?.25—7_32{m,

3 1H), 1 32—7 39(m,2HL m
46— 52(m,2HL 2 23(s,1

H)

{018”

§E%20

(1R,2R)—2—[(2,47§2551ut°U$§y—5*2r;w223/ij
 

*7zlfl/‘l/i7 fljfllfiyfijbfiyfi’é (P 1' e
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[ fl:: 3 7 ] 

n 
v,~ ( 1) o,~ (2} 

0 OH 

0 '~ 
0 0 

W5545-0I 70 

HO OTBDPS 

Prep 13-3 
I 

''u/ Prep-20-1 "o~ 

(4} 

() 
~,~0 

' 0 
"o/ \ 

Prep 20-2 

(3) 

o, ... ,A··"'' (5) 

Br_J )=o ------'--'--
0 

) 
Prep 20-4 

[0182} 

0.6: 
J 0 0 

Prep 20-3 

o, .. , .. A,··" 
oJ }-o 
~ 0) 

N It IN 
Prep 20-5 

(6) 

( 1 ) [ ( 1 R ' 2 s ) - 2 - ( .o< ~ =\'- '/ 7 ~ =\'- '/ 7 T /V) - 2 - 7 X -= /V '/ .;7 p -;/' a t:o 
Jv] 7 /;7 / ~ ~~~ ( P r e p 2 0 - 1 ) 

fl::-&~ P r e p 1 3 - 3 ( 4 g) (!) / .;7 P P ;< 51 / ( 4 0 m l ) i'Gii!i' f.:, 7k I{HJ:¥F ~, 
N , N - / ~ :/ 7 CI t:" Jv ::c -; .rv 7 :': / ( 4 . 3 5 m 1 ) C: 7 CI a 7 7- ;v ;< 7- Jv .::c ~ 7 ;v ( 

1 . 5 2 m l ) .a: 1JD .z t:. 0 ~ /.ffil_ "(" 1 4 a;'f!'a'l t'ft¥F L t:.1!.L BUt ti!i' ~::.*:a:: /JD .z t:. 0 / 7 CI [:1 7 
51/"C'~WL.~MM:a::WH7~*/~A"C'ft.~.Mff~•=~--.a:~~L~. ~~h 
t:.lfY:.rli:a::THF (40ml) l::l.~Jli?t~. 'Tl--77 .. 7-Jv7/.:c.=~L 7PU F (1M-T 
H F m ii!i' : 1 . 6 1 m I ) :a:: §[ lffil "C" 110 .Z • ~ rJii\. '-" 2 il'!f fi.'l tfU'f L t:. • IX J;t i& .a: j,ljj( fE T ~ ~ L 
, :mrlii .a:'/ 1J 7J 7 1v 7J 7 L 7 o" r-- ;;r· 7 7 -1 ~ (YAM A z E N, H i - F 1 u s h T " 

c o I u m n , S i z e : 2 L, n -.c-... 7 51 / : !'M'H.::c 7 ;v 1 0 % ~ 5 0 %) "C"'f.11 ~ L ~ 

t* llc ft-& ~ c 1 . g 3 g ) :a:: ~ t=-. 
1 H-NMR (400MHz, CDC!") il (ppm) :0.79 (t, ]=5. 6H 
z, 1 H) , l . 1 1 ( d d, 1 = 8. 8, 5. 2Hz, 1 H) 1. 7 0- 1 . 8 0 ( 

m, 1H), 3. 19 (s, 3H). 3. 35-3.45 (m, 1H), 3. 57 (d, 

]=10. 4Hz, 1H), 4. 04-4. 16 (m, 2H), 4. 52 (d, ]=6. 

4Hz, 1H), 4. 59 (d, J=6. 8Hz. 1H), 7. 18-7.24 {m, 1 
H), 7. 25-7. 34 (m, 2H), 7. 35-7. 42 (m, 2H). 

[0183] 
( 2 ) 7 7 ;v ( 1 R , 2 s ) - 2 - 7 f. ;t- '/ .J. f. :l?- '/ 7 7- Jv - 2 - 7 x -= ;v '/ 7 o 7 o /~ 

/ 1:J Jv;f; =\'- '/ 7 ~ 1-- ( P r e p 2 0 - 2) 

:Z- :o\'--+]- lJ Jv 7 P U F ( 1 . 5 m I ) (!) -/' .;7 P P 7 51 / mii!i' ( 1 5 m I ) .a: - 7 8 "C !:':. ~ 
41 L • -'t ::. I:::. v 7 7 Jv .A ;v * :o\'- '/ F ( 2 . 4 9 m 1 ) (!) / 7 P P 7 /;7 / ( 5 m I ) m li!i' 'i: 
.TL~ (~S-65t~~). ~-~"C"5~-¥F~.JXJtif:!i'l::.ft-&~Prep20-1 

( 1 . 9 3 g ) (!) / 7 CI p 7 51 / ( 2 0 m l ) l'ifit!i' .a:- 7 8 t "C'ri/.1 T L' fPl ?.ffil. -c- 3 0 0-tfl 
¥F Lf:_o JY:Jtif;!i'~:: f. U XT!v7 0::/ ( 7. 33m l) .a:-1JD:Z ~ 1 5 0-.f'Ffcl.L "Etlffi.1::.F.-t.ffil. 
L t:. 0 1x r.t iW t::. :@ :fD 1i: .fi[ 1k .a: to .z , ~'F ~ .:o:. 7 'v '-" :Jm w L t::. c ~ ~ • :a:: ~ * w lit 7 -7'-* / ~ 
A"C'ft~i'~j,ljj(ffifUlifL-, 7;v7'·l:: Ff.f;: ( 1. 9 3 g) ~1~t:.o 1~~ht:.7;l<y't: Ff.f;: ( 1 

9 3 g) .l:: 2-7 7- Jv 2- "f'T / ( 4. 6 5 m l ) , !) /!it=1K*-T ~ 1) ~A ( 1 . 0 

5g) .a:7t~/·*~-&~-(60ml ·15ml) l~mM~~-*~·¥F~. ~--
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W5545-{3} 7C}

Ht3?I
/

: I \ I ‘\ 3) \ m”,. K my,“ ’0’,“

\¢%f\‘ m) jfiL w JAL:M_+ 0 x00 OH 0 G 1 H0

50 OTBDPS /.s’ // \O/J
Prep 133 \o Prep-204 \0

/

V114,,“ . ”A flan”

OO

\02' O\ \/
Prep 20-2

 
  

7””
Prep 20"“ Prep 20—5 Prep 205

{0182}

(1) F {1Rz 23) —27 (,24 H930! fife/xix») —2—7I:2v~;/57::7“:rt=

)V} x 94/~#/v (}>r e a 2 0-— 1)

{b€§§@ P r e p 1 3 fi~3 (4 g1) a>i>5712 m x 5 9, (4 o 311 ) fi§§Eé:i flkfi%fi%%31?\

N, N—iP/g’ 973%:“21/i’7’iw7iy (4. 35ml) kf-Tmu;£%;v2¢€~xux—i?fl/C

1. 523311} é‘flfiitu iffil‘l 4H§5§T§¥$Lt€§x ififiélmkéflfiiio §§Uufi

§yfimfib\€%%%fifivf19¢&?%@%»fii?fiffifié%iitgfifin

:fiEETHF{40m1}Kfifi;\f%37%w7y%:¢L 7EUFilM—T

HFE‘Eifiz 1. 8 1ml) Efiffif‘fifli\ i?§fi2%%fif§%$Lf:g ifiéfi%°fifié?i§fi§l,

‘fifiéyyfiiwflfififiu7fiffi74—(YAMAZEN)Hi—FlushTM

c 0 i umn, S i z e : 2L, n—fi'ffi'l/WE‘Efifiifilikl 0%fl50'3/6) “Giséifi'éb’f

fiéax’t’érmz (1. 9 3 g} Eéé'fto

1HqNMRC4OOMHz.CDC13)flippm}:0.?9(t,]=5‘6H

z,1H),1.11(dd,}:8.3,5.282,1n),1.70—1.80(

m,1H),3.19(5,3H),3.35~3K45(m,1H},3.57{L

J=10.4H231H},4VO4~4*16(m,2H};4‘52(d,J:6

4H2,1H),4.59<d,1:6.8Hz,1H),7.18w7.24{m,1

H}, 7. 25—-7. 34 (m, 2H), 7, 35A~7, 42 (m, 2H}.

[018M

(2}%%»(1R,28)—2—fi%%yx§¥yx%»—2—7i:wyfiufjfl

yfiwfi#y§~§(Prg£go—m
71:7“:Ffl‘Uii/57UU F (1. 5111:) mfié’fimfifiyififi (1 5m!) E—YSOCE???

EL‘%ZK§fi§»Zwfi#9F(2.49ml}®§?mafi§y(5ml)%fiE

%TLK(Wfi*65TRT}OWEETSQ§%%\ififiXEQWPrepgohl

(I.93g)@9?flfifi?y(2Um1)fifi%i78T?fiTL\EETBOfifi

fiszo 555%: i» UlfIE/TSV (’1’. 3 3m1) 7&fiflifl sfififiifi figméifa

LieEfifififififififiEMi\fl%i§flf%flbtcfi%§§fifififi7i$y?

bfififififigfifip\?w?tFfi(i.93g)%%tofiafit?»?tF¢(1

.gsgfikz—fi%w2—7%y(4.65mi)\fly@:fififkuvh(1.e

5g)%7?FV‘Kfifififi{60ml'15m13fififiéfixfifififiTxfififi
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W5545-0l 71 
~T ~ 1J r) A ( 1. 5 8 g) ~o/ ~T'~tJ[];t t::. ~iffil. C: 5 ~F.,'Jffl::j¢ ~ t::1~L &:r.ti{jfi::l.k~ 

~.:t.~R=~N(x3) ~~W~~. ~--~~~~:!1:[7.kt:~~~. aa7~*Vr)A 
t:il!t~ ~. iliNEEi1Jl;ffif L t::. 75ti1t~ _o~. ~ / ~;v · T H F iffiif;tg;~ ( 2 0 m l · 20m l) !:: 
mM L. ~tffitt:lt:J¢T. 1-- IJ 7 ~;vV lJ JV'/7 :// ~ / (A l d r i c h, 2 M--..-....:\'--tt / 

$ rit : 8 . 7 6 m l ) ~ fJD ;t t::. ~mi.<::· 1 4 ffif r,'JJJ!t:j¢ L t:: f~. Y :ll: 0) ~'f ~ ~ lJ[J ;t 1@ JIJ 0) 1-­

l) 7 ~ Jv ~ l) Jv :/ 7 :/ ;J. ~ :...-- -3::: 5:7' M ~ t::. iJi,lt EE ;ilf if.ffi L • 7! i1t ~ v l) fJ 7 ;v fJ 7 A ~ a 7 I· 
~··7 7-1 ~ (Y AMAZE N, Hi - F 1 u s h T M c o l u m n, S i z e : M, n­

-". 7° ~ :...-- : g'f~.:r:. ~ 1v o %-----" 2 o%) -r::r.rf!:! :...- -ct~ncft 15-!lo/.l ( 1 . 6 5 g) -3:::1~t::. 
1 H-NMR (400MHz, CDC! 3 ) o (ppm): 1. 43 (dd, I=8. 0 
, 4. 8Hz, 1 H) , 1. 6 0 ( d d, ] = 6. 2, 4. 8Hz, 1 H) , 2. 1 2 ( 
d d, I= 8. 0, 6. 2Hz, 1 H) , 3. 1 4 ( s, 3 H) , 3. 7 5 ( s, 3 H) 
, 3. 8 5 ( d, I= 1 0. 0 Hz, 1 H) , 3. 9 8 ( d, J = 9. 6Hz, 1 H) 
4. 48 (s, 2H), 7. 21-7. 28 (m. IH), 7. 29-7.34 (m, 2 
H), 7. 37-7. 42 (m, 2H). 

(0184] 
( 3 ) ( 1 s , 5 R ) - 1 - ;J. ~ Jv- 5 - 7 x :::=.. ;v- 3 - 7t :\'- -tt ~::·· ::./ ~ o [ 3 . 1 . o J 

-"-=lf--ITY-2-:;d-./ (Prep 2 0-3) 
-/..{:.17al::"Jv7':./ (1. 25ml) O)THF (22m!) ti;'il';tU::. -78"Ci:Jt:fFT 

C:. n-f'T;vl)~r/A (2. 69M-/'..~-Jt/$iw: 3. 3ml) -3:::1JO.:tt::. -78"C 
~ 3 0 5:7' F"'Jt:Jt:j¢ L t:: j:j!t i::. ft ·,S. !lo/.1 P r e p 2 0 - 2 ( 1 . 1 1 g ) 0) T H F ( 1 1 m I ) 

m i{jf -3::: 1Jo ;t. - 7 8 'C ~ 1 ll'.'fF.Ilt:lttt: L t::" 3 ~ F ;< ~ Y ( 7 o 3 u 1 ) ~ JJo .:t ·c ~ tffit;!: 
~ ~i.ffit 2>tt fJ: tl~ G 3 ffif ra'lt:lt:fF L t::. .&r.tiw 1:: ~~- ft 7 /"E' :::=.. r/ A 7.k$ iW ~ 1JD ;t. ~~.:r:. 
'T;v~MWL~. ~Ght~--~~~~Cl.k-r:~~~.~~"Y*~r/A~il!t-L. M 
EE:iftif.ffiLt::. ~ilr-3:::THF (10ml) ~=mlWL. ~rffitt:ltft:T. 7. 5N:!Ii[. (10ml 

) -3:::~;t~.~ml.t:2~MJJ1t:fFL~~- 7.k~~.:t. DR=~;v-r:MWLk. ~G~~-· 

~~~~-7.k·T~lJr/A7.k ••• ~~~-7.k~-~m~•. aRvY*Vr/At:~·L 
t:: o i!BtEE ¥1€ ml 1& , 7! i1t ~ ~ I) :i:l 7' Jv ::tJ 7 L ~ o " r Y 7 7 -1' ~ ( Y AM A Z E N , H i -

F l u s h T M c o I u m n , S i z e : M, n - /'.. 7 ~ ./ : ~ R .:r:. 7- ;v 0 % ~ 2 0 %) 

~#fli\i!L-c. ~ltcft::::€5-!lo/.l (3 14m.g) -3:::1~t::a 
1 H-NMR (4 0 OMHz, CDC ! 3 ) i5 (ppm) : 1. 15 (s, 3H), 1. 

3 6 ( d, I= 5. 2Hz, 1 H) , 1. 5 1 ( d, ] = 4. 8Hz, 1 H) , 4. 3 8 

( d d, J = 1 2. 4, 9. 2Hz, 2 H) , 7. 2 0- 7. 4 4 (m, 5 H) . 

[0185] 
( 4 ) = ~IV ( 1 R , 2 R ) - 2 - f o "E' ;!- ~ ;v- 1 - ;!- 7- Jv - 2 - 7 = :::=.. Jv / ~ o 7 o 

/~ ./ ::tJ Jv :¥ ~ V 7 ~ 1-- ( P r e p 2 0 - 4 ) 

.::r:.~/~;v (2m!) 1~. -15°Ct:ltt-t:T, 77J-=;V:fo7,1F (247ul) :fdlifiT 

L t:: o .:C 0) 1& • fl::: if~ P r e p 2 0 - 3 ( 1 5 0 m g ) ~ 1JO ;t , - 1 5 OC c - ~~ 131: rlt ft: L 
t::o tzJ&ilf~ililXJ±i!lif.ffi L, '/' lJ :i:l 7' ;vtJ 7 A~ a 7 !-- /f7 7 ..f ~ ( Y AMAZE K, Hi 
- F l u s h T M c 0 1 u m n ' s i z e : M' n - ,..,__ 7 ~ / : m ~ .::r:. ~ Jv 0 %-.. 8 5 % 
) -r:frlff!:! L -c, ~llC.ftif!lo/.1 ( 1 3 1 m g) -3::: {.\} f::o 
'H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 02 (s, 3H), 1. 

31-1. 37 (m, 1H), 1. 34 (t, J=7. OHz, 3H), 1. 91 (d, 

]=5. 2Hz, 1H), 3. 79 (d, I=10. OHz, 1H), 3. 87 (dd, 

I= 1 0. 0, 1. 0 Hz, 1 H) , 4. 2 4 ( q, J = 7. 0 Hz, 2 H) , 7. 2 6 

- 7. 4 3 (m, 5 H) . 
[0186] 

( 5 ) .:r:. ~ Jv ( 1 R 2 R ) - 2 - [ ( 2 , 4 - / ;< ~ Jv e I) ::':: :;/ ./ - 5 - ..{ !v) :;1- =\'- ~ 
;J. ~ Jv l - 1 - ;J. ~ Jv- 2 - 7 x. :::=.. Jv Y ~ a 7 a /.:; / j] Jv # =1f- / 7 ~ )-. ( P r e p 2 0 -

.iU_ 
ft:::if~Prep20-4 (131mg) O)DMF (3ml) miif;::, f;R~:i:l'Jr)A (9 
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VV5545-0I 72 
1 . 4 rn g ) , ~ m (Ji] 4 ~ ( 2 ) C' if !OX: 2> n -5 2 , 4 ~ :/ ~ 7 Jv ~ 5 ~ t:o I) :0: / / ~ Jv ( 
7 1 . 2 rn g ) , 7 J-. 7 / 7- Jv 7 /or .:::::. 7 L 3 ~ / F ( 8 1 . 4 m g ) ::1: :tJD :Z t=" .f:i 10 ~~ 
::1: 7 0 "C C' 5 B;'f Fa'lll':f'F LJ=- i&, £ jjjil.(;::_fi!: L t=- a IiUt 1/£ (;::_ lk ~ !.m :Z, ifF~ I 7 Jv C' :fEll tl:l L t= 
• ~--~~fu.~lkC'~~L.MRv~*~7LC'~-:f& •• ff •• L~. ~-~~IJ 
7J 7 Jv :J:J 7 L 7 o v J-. 7·· 7 7 4 - ( Y AM A Z E N , H i ~ F I u s h T M c o I u m n 

, Size: M, n~J"...:/:$7/: !fi'MI'f"Jv5%__,6 O%) C'ffi'~L-c. t~rc'.fl:::fl'l&J (1 

3 3 rn g) ::1:1~f=. 

' H- NMR ( 4 0 0 MH z, CDC l " ) i5 ( p p m) : 1. 0 8 ( s, 3 H) , 1. 
2 2 ( t , J = 7. 0 H z, 3 H) , l . 3 0 ( d, J = 4. 8 H z, 1 H) , 1. 9 6 
( d, J = 4. 8Hz, 1 H) , 2. 4 0 ( s, 3 H) , 2. 58 ( s, 3 H) , 4. 0 

4 ~ 4. 1 7 (m, 2 H) , 4. 3 0 ( d d, J = 1 2. 2, 5. 4Hz, 2 H) , 7. 
26~7. 48 (m, 5H), 7. 90 (s, 1H). 

[0187) 
( 6 ) ( l R , 2 R ) ~ 2 ~ [ ( 2 , 4 ~ S: ~ T Jv t:o V ~ S: / ~ 5 - -1 ;v) :;t- qc / ~ 7 ;:..-

] ~ 1 - ;l. 7 ;v- 2 - 7 x.:::::. Jv / 7 o ::1' r::z /.:: / 7J !V :;:f> / • ( P r e p 2 0 - 6 ) 

{!:::g.~ P r e p 2 0 ~ 5 ( 1 3 3 m g ) C0 I 7' / ~ .Jv ( 2 m I ) i~i11n::::., 5 N *•11:::; -r 
J-.IJ '/.b.lkmil~ (2 3 5 u 1 J :a:JJo.:t, 8 ooc-c5a;'fr,'Hf'Hf:Lt:::.. ~ilill.i::::.RL-cn•G. 5 
N lil.. C' cp fu L , tiJl(: EE ;ll!Hl!ii ::1: L f= c 7'! ~11:. -3: T H F C' ~ <iJ\:; ~ L , 7:> i§ -3: 1'T --::d:::." 6 i~ -3: liiJ[ 

Rv~*/7.b.C'ft•:r&.MEE•a~6=~1::::.~~. ~re~fl'l&J (144mg) ~~~. 
1 H-NMR (400MHz, CDCl 3 ) i5 (ppm): 1. 10 (s, 3H), 1. 
2 4 ~ 1. 3 4 (m, 1 H) , 1. 9 5 ( b r d, J = 4. 4Hz, 1 H) , 2. 3 4 ( 
s, 3 H) , 2. 51 ( s, 3 H) , 4. 3 6 ( b r d, J = 9. 2Hz, 1 H) , 4. 
4 4 ( b r d, J = 9. 6Hz, 1 H) , 7. 2 6- 7. 4 7 (m, 5 H) , 8. 0 4 ( 
s, l H) . 

[0188) 

~@1J~ 2 1 - 4 7 0) 1l ;v * /ll~l;t. ~:i:t!fJtj 1 3 c fOI:miC0 :h#d::::. ~ 'J if$!: L t:::.a {8 L, 7 
t: :0: {;jq;t R ~ ( ~) ~ = t:" 7 D D t: ;-.·· lJ / <7) 1-\: :b I') 1::::.' ( ±) - I t:" 7 0 Jv t: F l) / '2:: m 
~ ' -c fl Jilt L t::. " 
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[0189] 
[*4] 
~:@'{9lj f~ '&=!'-lE:C\.t 

p r e p o.Y1-2 1 
0 _ OH "ho 

Nr"' 
0" 

Pre p o.:f}_ 2 2 
0 OH ho 

NtN 

p r e p 0 2 3 ':!}_ 
0 7 OH 

"o~ 0 

~ 1! 
"1--" 
I 

[0190] 
[* 5] 
~:@{f:J t~:@s:.\:, ::viS 
Prep 
24 

·c::~ ""'! 

0 OH 'rn 0 

NyN 
I 

MS[M+H]+= 
333 

W5545-0I 73 

H::i5'~~ T·-7 (MS) 
( 1 R, 2 s) - MS [M+H] ·= 3 1 5 

2- [ ( 2' 4-:/ 
;;< T IV t:" 1J '::. :;: / 
-5--1' ;v) ::T::f-
/7 'f';v] -2-
7 .:::c::::-Jv/·7 a 7 
D /~/ j:] ;v;j{ Yl'itt 

( 1 R, 2 s) - MS [M+H] += 3 1 3 
2 - [ ( 2 - .:r:. T 1v 
- 4 - ;;< T IV 1::0 

I) 

~ ://- 5 -.-{ 

;v) ::T::f-/;;< 'f';v] 
-2-7.:::c::=-Jv/ 
7 D "/D /~/tJJv 

;j{/!!f0<' 

( 1 R, 2 S) - MS [M+HJ 7 = 3 2 9 
2- ( 4- ;l 1--::f-
/;;'. 'f';v- 2-7 
'f';vt:" 1J '::. /Y-
5 -.-1 ;v) ::T::f-/ 
7 'f';v- 2-7 x 

::::-Jv/7 D/D/~ 
y tJ Jv;j{ Y!¥i: 

~:@ff~ t~~'i!r:r\:, MS ! ~:@f:9U , fif:@':rt, MS 
Prep ct •Prep 
25 ~ 26 

"'(~::f)_ ll 
' 

""' 0_1 OH o_l )-oH no )!)0 
' 

)--N N~~ 
! I 

IMS[M+H]+= MS[M+HJ+= 
333 333 
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Prep 
2 7 

Prep 
28 

P r e p 

2 9 

Prep 
30 

Prep 
3 1 

F'OF 
! A 

~ 'Y1-
o .7 OH '[)0 

N"y-N 

I 

I 

' 

~0 
NyN 

I 
I 

OH 

W5545-0I 74 

NMR lJz lJ / X.l:;l::M S 
'H-NMR (4 0 OMHz, CDC l :,) o (p p 
m) : 1 . 5 9 ( d d I J = 5 . 2 H z , 8 . 4 H z I 

1 H)' 1 . 7 7 ( t ' J = 5 . 6 H z I 1 H)' 2 . 
2 0- 2. 2 5 (m, 1 H), 2. 3 3 ( s, 3 H), 
2. 5 9 ( s, 3 H), 4. 4 3 ( d, J = 9. 6 H 
z' 1 H)' 4. 6 1 ( d' J = 1 0. 0 Hz I 1 H)' 
7. 0 1 - 7. 3 0 (m, 3 H), 8. 2 6 ( s I 1 
H). 
MS [M+H] +=3 3 5 
'H-NMR (400MHz, CDCI 3 } o (pp 
m) : 1 . 5 8 ( d d I J = 5 . 6 H z , 8 . 4 H z , 
1 H), 1 . 7 6 ( t , J = 6 . 0 H z , 1 H), 2 . 
2 1 ( d d, J = 6 . 4 H z , 8 . 4 H z , 1 H), 

1 2. 3 5 ( s , 3 H), 2. 5 9 ( s , 3 H), 4. 
I 4 3 ( d , J = 9 . 6 H z' 1 H)' 4 . 6 1 ( d' 

J = 1 0. 0 Hz, 1 H), 6. 9 5 - 7. 2 0 (m, 
3 H), 8 . 2 8 ( s , 1 H). 

M S [M + H] + = 3 3 5 

1

1 H-NMR (400MHz, CDClJ 8 (pp[ 
i m) : 1. 5 6 ( d d, ] = 5. 6Hz, 8. 0 Hz, 
I 1 H)' 1 . 7 2 ( t' J = 5. 6 H z ' 1 H)' 2. 

2 0 ( d d, J = 6 . 0 H z , 8. 4 H z , 1 H), 
2. 3 8 ( s ' 3 H). 2. 5 8 ( s I 3 H)' 4. 
4 1 ( d, J = 9 . 2 H z , 1 H), 4 . 5 5 ( d , 
J = 9. 6 H z, 1 H), 7. 1 1 - 7. 3 4 (m, 
3H), 8. 26 (s, 1H). 

M S [M + H] + = 3 3 5 
'H-NMR (400MHz, CDC1 3 ) 6 (pp 
m) : 1 . 4 8- 1 . 6 0 (m, 1 H), 1 . 7 0 ( d 
d, ] = 5. 2, 6 . 0 H z , 1 H), 2 . 2 2 ( d 
d • J = 6 . 0 ' 8 . 4 H z ' 1 H) ' 2 . 2 8 - 2 . I 
4 4 (m, 6 H), 2. 5 7 ( s , 3 H), 4. 3 2 1 

- 4. 6 2 (m, 2 H), 7. 1 0- 7. 4 4 (nt, 
4 H), 8. 2 0 ( s , 1 H). 
MS [M+H] 7 =3 13 
1 H-NMR (4 OOMHz, CDC 1 3 ) o (p p 
m) : 1 . 5 9 ( d d , J = 7 . 6 , 5 . 2 H z , 1 
H) I 1 . 7 1 ( d d' J = 5. 8' 5. 0 H z' 1 
H), 2. 2 4 ( d d, J = 8. 2, 6. 2Hz, 1 
H), 2. 3 7 ( s , 3 H), 2. 3 8 ( s, 3 H), 
2 . 5 9 ( s , 3 H) , 4 . 4 3 ( d , J = 9 . 2 H 
z, 1 H), 4. 5 7 ( d, ] = 9. 6 H z, 1 H), 
7 . 0 8 - 7. 1 3 (m, 1 H), 7. 2 1 - 7. 3 
3 (m, 3 H), 8. 2 2 ( s , 1 H). 
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WSS45-Ol

[0 1 9 1]

{%6~1l

@EW ¥%fifi lNMRfifi/Rmms
Prep F 1H—NMR<400MH2,CDC195 mp

27 /EF my1.59{dd,J=5.2Hz,8.4HL
IHL L 77(t,3=5.aHz,1HL 2

0/ ¢m 20*2.25(m,IHL 3 33(3,3HL

$430 2.59{s,3HL4.43<d,j=9.6H
4\é z,1HL4.61{d,}:10.GHz,1HL
7‘ 7.01—7.30(m,3HL8.26(s,1

Hy

% MS mm+Hj+=335
prep’ /,F lHiNMRi4OOMHz,GDCIQ5 mp
28 \‘ fl mM1.58{dd,J=5.6Hz,8.4HL

 

 

   1HL L 76(t,5=6.0Hz,1HL a

21<dd,}=6.4Hz,8.4Hz,1HL

1“2.351(3,3H), 2 59(5,3HL A
i43{d,J=9.6HL nfi,4.51(m

}:10.0Hz,1HL6.95~7.20(m,

3HL & 28(3,1HL

MS &m+Hj+=3:35   

 

3H~NMR(400MHZ,CDCIQ afipfl  
Prep F E ‘
29 3/!“ jmm1.55{dd,J=5.6Hz,8.0HL

“yfi\ 1HL1k72Cf,J=5,6Hz,1HL2,
0 aw 20(dd,}:6.GHz,8.4Hz,lHL

ffi 2.38(s,3HL 3 58(s,3HL 4
?“ 41(d,]=9.2Hz,1HL a 55(m

j=9.6Hz,1HL W 11*7.34(m,

, SHL & 26<s,1H%

E § MS£M+HE+2335

iprepj ‘H—NMRi4OOMHz,CDCEJ 6(pp

:30 \[::L\A mh1.48—1.50{m,1HL1.70(&
, d,]=5.2,6.UHz,1HL2,22(é‘

0/0 W d,§:6.0,8.4Hz,1HL2.28~2q
/ 44(m,6HL2.57(s,3m,4.32*

~\§ —4.52(m,2HL w 10~?.44(m,
7’ 4H),8.20(s,1H).

MS mm+HJ+x313

Prep ; ’H~NMR(4OOMH2,CDC1§ 5(pp

31 /H 1m:1_59(dd,J=? 6,5 2Hz,1
\ \ fD,1.71{dd,J=5 8,5 032,1

02 m HL 2 24(dd,1:8.2,5 2Hz,1

\f47 0 PB, 2 37 (s, 3%1, 2. 38 (3 BED,
Ki 2.59és 3HL4.43(dJJ=9 2H

g x a n¥,4 57(d,}= 6H2 IHL

3 *?.08—7 13(m,1Hm 7 2177.3
L 3(m,3HL8.22(s,1H) g
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[~6-2] 

Prep 

3 2 

Prep 

3 3 

W5545-0I 75 

'H-NMR (4 0 OMHz, CDC 1 3 ) o (p p 
m) 1 . 5 5 ( d d , J = 8 . 2 , 4 . 6 H z , 
1 H), 1 . 7 8 ( d d, J = 6 . 0, 5. 2 H z , 
1 H), 2 . 2 1 ( d d , J = 8 . 2, 6 . 2 H z , 
1 H), 2. 3 5 ( s , 3 H), 2 . 5 2 ( s , 3 H), , 
2. 5 9 ( s , 3 H), 4. 3 7 ( d, J = 9. 6 i 
H z , 1 H), 4. 5 5 ( d, J = 9 . 2 H z , 1 
H), 7. 16-7. 23 (m, 3H), 7. 43-
7. 4 9 (m, 1 H), 8. 2 2 ( s , 1 H). 
1 H- NMR ( 4 0 0 MH z. CDC l 3 ) o ( p p 
m) : 1. 4 6- 1. 5 8 (m, 1 H), 1. 6 9 ( t, 
J = 4. 8Hz , 1 H), 2. 1 4 - 2. 2 8 (m, i 
1 H)' 2. 3 7 ( s . 3 H)' 2. 5 6 ( s' 3 H). I 
3. 81 (s, 3H), 4. 30-4. 56 (m, 
2 H), 6. 7 8- 6. 9 6 (m, 2 H), 7. 2 0 
- 7. 4 6 (m, 2 H), 8. 1 7 ( s, 1 H). 
M S [M+ H] += 3 2 9 
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WSSAS-G]

 

 

{fie—2]

Prep / rH—NMR(4GOMHZQCDCIQ§{ppI
32 g‘fi m}:L 55€dd,3=8.2,4.6Hz,

\ “ IHL 1 78(dd,1= 0,5.2Hz,

w”fma 1H) 2 21(dd,3= 2,6.2Hz,
‘/ 1HL2.35(5,3HL2.52<S,3HL;
&\£ 2. 59 {5, BED, 4. 37 (d, J: 6%
T» Hz,1HL«$ 55(d,J= .2Hz,1

EU,7.16—7.23(m,3HL?,43~

7. 49 (m, 1H), 8.22(s,1H).

Prep 0 1H—NMR(4OOMH2,CDC1Q5 Wp
33 / /h f mfil.46~1.58(m,1HL1‘69(n

\ r 1:4.8Hz,1HL 2 14~2l28{mw
o zrmE1HL2.37(5,3HL2.56(S,3HL§

yA7G {3.81is,3HL a 30“4.56{m,
§$ £2HL & 78—6‘96{m,2HL r 20

, —7.46{m,2HL & 17(s,1HL

MSEM+H}+:329
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[0192] 

l*7-1] 

Prep 
34 

Prep 
37 

Prep 
40 

Prep 
43 

F~ 

~)}_OH 
'"o~ o 

j 1! 
N,~ N r 

MS[M+H]+= 
365 

F 

6 ... ,,'~ 
0 o~OH 
~,~ 0 

r n yN 
I 

LC-MS(ES. Pos 
):361[M+H+] 
/360 

Prep 
35 

.Prep 
38 

Prep 
41 

Prep 
44 

F 

6'"·A 
'- ~o_J 0}-oH 

0 c=-

N I . rN 
I 

LC-MS(ES. Pos 
) :347[M+H+] 
/346 

F 

"oJ6"'"A o_J }-oH 
"~J. 0 

o r';; 
II NrN 

LC-MS(ES. Pos 
):377[M+H+] 
/376 

MS[M+H]-= 
331 

Prep 
36 

Prep 
39 

Prep 
42 

Prep 
45 

W5545-0I 76 

F~ 
. F v., .... A '. nO_J i--oH 

0 ~ 

! N/N 
LC-MS(ES. Pos) 
:347[M+H+] / 
346 

Cl 

C;n_"" , n· 0 0 ,_.. 
I NfN 

LC-MS(ES. Pos) 
:363[M+H-'- ]/3 
62 
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W554S-0}

 

 

 

 

 
 

  
 

   

 
 

 
  

[0 1 9 2)

{i 7 — 1 1

@EW ffii-‘éi‘t‘ms

fry/K?

0 \o/NJ: O OH\ 0 /

0% IN

, “3/5; 7/541 1 _ {

MS£M+H3+= LC—MsCEs. P03 Ffmgififijai
329 )z347EM-i—H4—JE 5:5

/345 E

Prep ; Prep 3 Prep
37 F 338 f 39 g!

F 1/ i A / ‘ /

x 33% F \ fl \ i\ OJ, C>\0H \ o 0/ OH :\ {3 OfOH
\Q / I O / a D /

”7/“ ”7,?! ”7/3”
MSEM+HJ+= MSEM+H]*: LC~MS€ES Pos)
355 365 :363[M+H+]/3

62

Prep lPrep
41 F (4° 0/

, A K r \/’K:

/C?\ O 3/ 0+: \ o 0 DH \ c 0 OH
/ C / O /

J 5/” “x N N“ N

4 I , 7/ 7/
LC—MSJES P03 LC~MS£ES P05 M5[M+H]+=377

):361{M+H+3 jz:377[M+H+]

Prep Prep F Prep F

43 x f 44 : g 45 Q
\ A 1A} " \O AF r

0110” Q o a” ; 0 OH
M 0 [Y3 V O

b: ; ”7» N
\ N 7,!NE

EMSEM+HT= EEEEM‘LHT: MS{M+H]*=
*331 1 347
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Prep 

I 46 F~ 
~ /; 

~0 'Y}_ 
0 OH 

~ 
0 

N/N 
MS[M+H]+= 
347 

[0193] 

!lii!.@fJiJ 4 8 

W5545-01 77 

Prep 

I 47 

~ 
o---' )--oH ho 

N";---N 

I 
MS[M+H]+= 
300 

2 - [ ( 2 , 4 - / ;J =f- Jv t:G I} :0: / / - 5 - -1 1v) :t-~ / ;J =f- ;v J - 3 3 - / ;J =f- ;v -

[ 11:: 3 8 ] 

~OH 

+ 

yl ~ 
0~ 

(1) 

(4) ~ (5) 

HO_j \__OH 

Prep48-4 

[0194] 

(Prep 4 8-5) (7)'6-IJt 

(2) A (3) 

Prep48-l 

C:A .. 
~0 
NY~ 

/ Prep48-5 

"y (l 
0~ 

N 
~ 
N Prep48-2 

Prcp48-3 

( 1 ) 3 - ;J =f- Jv - 2 - f 7 / - 1 - -1 Jv 7 :x. = Jv 7 t 7- }- ( P r e p 4 8 - 1 ) 
3 - ;J =f- Jv - 2 - 7·· 7 / - 1 - :T - !v ( 5 g ) tl) :/ :7 n n ;J ~ / ( 5 0 m I ) j;g f~ (;-: , :7)( 

fiH:I:t#T-z"f-IJ:r.=f-;v7:0:/ (9. 7ml) C:7:x.=Jv7t=f-;v?n7--f F (7- 6 7m 

I)~~~~. ~~T~3~00-#L~-,*~~~~V?nn;l~/'C'~WL~.~G 

h~~--~--7~*/~L'l"~aL.MffT'C' •• L~.H~~/~~ij;v~7A? 
P 7 }- :7·· 7 7 .--~- (YAM A Z EN, H i - F I u s h T M c o I u m n, S i z e : 3 

L , n - "'- 7 ~ / : i'i'f. = 7- !v 0 % ___. 5 %) 'C' :flit !Iii! L . t~ jj[', {I:: -6- W ( 1 1 . 5 g ) ~ ~ t:: 

' H- NMR ( 4 0 0 MH z, CDC l a ) o ( p p m) 

7 5 ( s, 3 H) , 3. 6 3 ( s, 2 H) , 4. 5 9 ( d, 

. 3 0- 5. 3 7 (m, 1 H) , 7. 2 3- 7. 3 6 (m, 

[0195) 

1' 6 9 
J = 7. 
5 H) . 

( s ' 3 H) 1. 
2Hz, 2H) ' 5 

( 2 ) 3 - ;J T /V- 2 - f T /- 1 - -1 /V 

2 ) 
V 7 -;/ 7 x = !v 7 t 7 - 1-- ( P r e p 4 8 -

Prep48-1 

fl:: -6- !WI P r e p 4 8 - 1 ( 1 1 . 5 g ) (J) 7 t 1-- = }- IJ ;v ( 1 0 0 m 1 ) m i0i f.:: , 7K ~ 
t:f tt r C.: , D B U ( 9 . 2 6 m l ) .!:: 4 - 7 t ~ :0: F"" / it / 7. ;!--:$ = Jv 7 V F ( 1 3 . 
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W5545-01 7?

{i 7‘ _ 2 }

Prep iPrep ‘
48 ! Ffl 47 )1 §

1
\o \ [fl \0 0H 0/! 43702-4G I 0

\ N h
r :W

I
:4 '   
 

MSiM+H§+= MthsI+H3+:

347 300 ;

{019M

fififl48

2— [ <2, 4~72<5921/E'15~:7y—5—/rw} fiiFi/fifo/J ~3 3—9771;—

2E7IZW973jEfiVflWfiyfi{Preg48—5)@éfi
{was}

(13 AL L/K

 

@
\ fl

+ K

L0
0 F O O

 

 

N
_ 1+ 1 -

P¥ep48 i {:1 Prep48-2 Prcp48 3

I

(4} (5)

O H

HOJ L0H YR D/

._ ?

Pr:p484 NYK: Prep48-5

(01941

{1) g—xéww—2—771h71—4n/ 7;:4u7t7w—biPreag48—1)

3—24729—2—7T/*1~,~;¢(5g)myfuufié’y {50ml)?¥;§-1’E€‘:‘ 5K

@%#T(%fil%w73 /C9 7m1)c7::p7t%»0n7%F<?.6?m

E} 95/319517; 7K?%Tc 33%Ffiffifitf: - zkg’fifii’fiié‘ x: ’flfifiyf‘lfifibto {€ng
 

hf.%%%fifi75$/7ALE%L fiETT%%Lfiakfié/ifi7»f7A§

3371‘57774’m (YAMAZEN, H1~F1ushTmcoiumn, $12923

L,n~m7§yzflfllfwo%as%if%fibx%fi&%%(11-SgBEfit

 
 

 
 
 

‘H—NMRi4GQMHz,C8613}§(ppm) 1

75 (3, 31B , 3. 53 (s, 21H , 4. 59 (d, 1

30—5.37(m,1H),?.23—?.36(m,5

{01.951

(2)3—fi7w—2—77y—1—4» 7777:;w7t7~1(Prep48—

>

Preg48—l

fifiWFreQ48—l{11.SgJQTf};%UW(100mI)@%K\K%

fifiFwaBUCQ.26ml)£4—7773FNyfiyxwfizw7VF(Ia

59(3,3H),L
7 2H1,2H),5

)EH

N 
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5g) ~~~. ~-~15~M~#Lk. ~~-~-~-ML. *~~~. ~-z~~~~ 
~lliLk. ~~h~~--~.@~*~*~~~-.RR?7*~~A~~-L.Mff• 
M L f:_" f~ ill!'~ ~ l) j; /;!' Jv AI 7 A -7 P 7 !'- ;;t' 7 7 -1 ~ (YAM A Z E N, H i - F I u s 
hT M co I umn, Size: 3 L, n-~/7'/: lli'l'Hz~;v0%~5%) ~'ffl~L 

• ~~{f::fl-!jo/J ( 8. 4 5 g) ~1~t=. 
1 H- NMR ( 4 0 0 MH z, CDC l " ) b ( p p m) : 1. 7 5 ( s, 3 H) , 1. 

7 8 ( s, 3 H) , 4. 7 7 (d. J = 7. 6Hz, 2 H) , 5. 3 6-5. 4 4 (m, 

1 H) , 7. 1 5-7. 2 0 (m, 1 H) , 7. 3 5-7. 4 1 (m, 2 H) , 7. 4 5 
-7. 51 (m, 2H) 

[0196] 
( 3 ) 6 ' 6 - :/ ;J. 7" }V- 1 - 7 I .::::. /V - 3 - T "f- ofT t:' ~ -7 p [ 3 . 1 . 0 J ~ "f- ofT / -
2-T/(Prep48-3) 

P:/ry,L, (I I) 7t7~f'- 37'"1"-y~ (324mg) rT.J:/-;7PP;J.;'1/ (360m! 

) mi~t:::. 50"Cc·fii:¥FTI:::T, Prep48-2 (8. 45g) o:>:/7ou;J.?'/ (1 

8 0 m l ) mi~ ~ 2 S"Yr'a'hHt Ti~ T L t::. -t o:>f&. £X.~ifJZ {? 5 0 °C c· 1 ~f,'Jtftt4' L t::. lX 
~i~~~tH:l: -c~:t;(lf&. MfE.Mi-c :=_ ~ 1.::: J:: fJ t~llcif::fl-!jo/Jffl.'ffl~!jo/J ( 8 g) r?1~t=" 
1 H-NMR (400MHz, CDCl 3 ) i5 (ppm): 0. 88 (s, 3H), 1. 

32 (s, 3H), 2. 39 (d, J=5. 2Hz, 1H), 4. 25 (d, J=9. 6 

Hz, 1 H) , 4. 5 3 ( d d, J = 9. 6, 5. 2Hz, 1 H) , 7. 2 7- 7. 3 9 
(m, 5 H) . 

[0197] 
( 4 ) ( 3 , 3 - :/ ;J. 7- ~~- 1 - 7 I.::::.;~~ -7 o :7 o /~ /- 1 2 - :/ .{ Jv) :/ ;J. ?" / ~ 

1~ (Prep48-4) 

Prep48-3 (8g) O)THF (100ml) mtfH:=, 7J<:~tftt4'T~ljyr)A7/~ 
~.::::. 7 LF•"i" F 7 "1" F ( 1. 5 g) ~:!Ja :Z_, 1 ~f,.,fil:f!jo L t::" V.:f.t-i(;'H:=:J)<:!:: yf!:J) 2 7% 
7 / -r .::::. 7 7)( m i~ r? JJa ;;t_ • "'- /!it -c 1 o 5H'.,, 1ft l* L t::. -t 0>1& • 157.: r.t; itH:: t 7 -1 t- !:: R R 7 

7 * ~ r) A~ JJD ~. 1 0 51 f,'Jt:JH4' L f:_0 ,xf.t-ifi' r? 0:!MJ L. 0 i~ r? MfE.MT 6 :=_ !:: !:= J:: fJ 
• ~llcfl::fl-!jo/J ( 6. 5 2 g) r?~t=" 
1 H-NMR (400MHz, CDCI 3 ) li (ppm): 0. 78 (s, 3H), 1. 

25 (s, 3H), 1. 49 (dd, J=7. 0, 5. 8Hz, 1H), 3. 72 (dd 

, J = 1 2. 2, 1 1. 0 Hz, 1 H) , 3. 8 9 ( d, J = 1 2. 0 Hz, 1 H) , 4 
. 0 3 ( d, J = 1 2. 2Hz, 1 H) , 4. 1 0 ( d d. J = 1 1. 8, 5. 8Hz, 

1 H) , 7. 2 1- 7. 3 7 (m, 5 H) 

[0198] 
( 5 ) 2 - = ( 2 4 - :/ ;J. T I~ t:' lj ~ :; ':/ - 5 - "1" ~~) :T "f- "/ ;J. ~IV J - 3 . 3 - :; / 

7- I~ - 2 - 7 ::r. .::::. !~ "/ -7 P / P /~/AI !v :¥ / ~ ( P r e p 4 8 - 5 ) 

P r e p 4 8-4 n' C:,, ~@'W;J 1 3- ( 7) O)}Ji:td:=~ C TiJ-IiJ(: Lt:_. 
MS [M+H] + =327 

[0199) 

~i!'ff1iJ 4 9 
( 1 R , 2 S ) - 2 - [ ( 2 4 - :/ ;J. 7 ~~ t:" lj :": :/ / - 5 - -{ Jv) ;t- qo- "/ ;J. 7 ;~} - 2 

- ( 3 - 7 Jv ;i-- r:r 7 x .::::. 1v ~ 7 P / P t:' /~) ;J. 7 / ~ /v ( P r e p 1 4 - 4 ) 0) 1§1-pj( 
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[ ft 3 9 l 

Prepl4-2 

,,, ' O,A 0~ l ~) 
L HO__j \_OAc AcO OAc J 

n 
FAJ•:A_ 

HO OH 

Prep49 

[0200] 

W5545-0I 79 

F 

0 ':A 
0 OH 

~ 
N"- ~ f Prepl4-4 

( 1 ) [ ( 1 R 2 s ) ~ 2 ~ ( 3 ~ 7 }V ;;t p 7 X. :::::. /V) ~ 2 ~ ( )-- p· p ~ / ;} T }V) / 

~ P 7 r:z t:" !v] 7 7- Jv 7 t 7- t-- , [ ( 1 S , 2 R ) ~ 1 ~ ( 3 ~ 7 Jv ;;t P 7 = :::::. Jv) 

1, 2~-:/~;v] 1:::"7- (77-v/) /7t7-!--i'Il\if!J&l (Prep49) 
{t if !J&l P r e p 1 4 ~ 2 ( 3 5 . 5 g ) (J) T H F ( 1 1 0 m 1 ) ~ l"f'F !l1l' ~:::··:::::. Jv ( 2 5 m 

l ) ~~ i!J[;;:: %!' L -c :71<. i% T , N 0 V 0 Z Y M E 4 3 5 ( S I G M A , 1 . 7 8 g ) {!: 1JO ;t -c 
~ ililt c 1 7 ~ !'a'HI: ¥-¥ L t::" -t (J) 1& , BUt ii£ {!: filii ill 0 ~ L , 11't G .h t:: n; ii£ {!: i11Ui L ~ ~c 1 t if 
!J&J ( 4 3 . 7 g ) {!: f~ t:: c 

MS [M+H] +=239, 281 

[0201] 
( 2 ) r 1 R , 2 s ) ~ 2 ~ [ ( 2 , 4 ~ :/ 7 7 1v l::" l.J :0: -:; / ~ 5 ~ ~ IV) ;;t ~ /. /-~. 7- ;v 

} ~ 2 ~ ( 3 ~ 7 /v ;;t P 7 = :::::.IV / ~ P 7 P e !v) ;} /'J / ~ Jv ( P r e p 1 4 ~ 4 ) 

{tif!J&J P r e p 4 9 ( 4 3. 7 g) , J-- lJ 7 ::c..:= Jv;;f; 7- 7 ~ / ( 5 7 g) :}::) J: lf 2, 4 
~ -:/ ;! T Jv ~ 5 ~ 1:::' I) :0: -:/ / - Jv ( P r e p 4 ~ 2 , 2 4 . 7 g ) (J) T H F ( 4 0 0 m l 

) ~~1£,=/~ :/7"o t:";t---7V./77;v;:f;~/7- 1-- (4 5. 8m l) .a:o"C-ci~TL. ~tfiit 

c15~M·~~~t. &~~~;::~~~•*•~1--l.J~A*~•~ho::t-c. B!JJl'x'f-!V~ 

M~Lt. ~Mffi{!:&~***"~~-.RRv~*/~Ac~-L ••• Lt. ~G.h 
t::&Ji::if&J~ E t 0 H ~ 1 _ij[!J::*!JJl'fl;~ }-. l) r/ A;;k~iEf (200m l ~200m l) l;::i~~~ 

~ ~~ililt c 1 a;ff'.,']-~ L f::" 5 ;1;1[ !J::?k!JJl'ft ~ }-. IJ r/ A lk~~ii£ ( 1 0 0 m l ) ~ 1JD ;t -c~~El 
c1~00-~L~. -'t(J).&Ji::~{!:~-c-ffT •• L.~G.ht~M~mRx'f-!Vc~ 
~L~. ~Mffi{!:@~***"~~-. RRv~*/r/Ac~-Lk. ~-{!:-ffT •• 
L, :fj;1~{!:/l)tJ!/;vtJ7A~ov]-.-!f77~- ("-f/'JY:mR=7;v=1: 4~6M' 
x-T!V:7~/-!V=1: 1) .~G.hk~M{!:NH~S l icac0~777AM•L 
C~~(',{l::;if!J&l ( 3 9. 3 g) {!:{~f::o 
1 H ~ N M R ( 4 0 0 M Hz , CDC l 3 ) o ( p p m) 1 . 0 0 ( t, J = 5. 2 H 
z, 1 H) , 1. 2 4 ~ 1. 3 0 (m, 1 H) , 1. 7 9 ~ 1. 8 5 (m, 1 H) , 2. 

39 (s, 3H), 2. 60 (s, 3H), 3. 55~3. 61 (m, 1H), 4. 03 
~ 4. 1 3 (m, 1 H) , 4. 1 2 ( d, J = 9- 6Hz, 1 H) , 4. 4 3 ( d, J = 
9. 6Hz, 1 H) , 6. 9 2 ~ 6. 9 8 (m, 1 H) 7. 1 1 ~ 7. 1 5 (m, 1 H 
) , 7. 19~7. 22 (m, 1H), 7. 25~7. 31 (m, 1H), 8. 00 (s 

, 1 H) . 

[0202] 

.:@{JiJ 5 0 
( 1 R 2 S) ~ 2 ~ ( 3 5 ~ -:/ 7 ;v ;;t P 7 =c. :::::. Jv) ~ 2 ~ [ 2 ~ ( 4 ~ ;} /-- ~ /----< / 

-:/ ;v ;t-~ Y') ~ 4 ~ ( 1-- l) 7 ;r.-- :t- o 7 7 Jv 1:::
0 IJ ::: -:/ / ~ 5 ~ ~ ;v) :t-~ / 7 7 1v J Y' ~ o 

7 P ;~ /77 ;t.--;:f; /I'M!: ( P r e p 5 0 ~ 7) OJir!JX 
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[11:: 4 0] 

(1) 

(4) 

Prep50-4 

(4) 

Prep50-7 

[0203] 

(2) 

Prep50-l 

I \ 
I \ 

0...,__ __....0 

FJyl 
NYN 

OMPM 

Prep50-2 

W5545-0I 80 

(3) 

Prep50-3 

Prep50-6 J
l 

T l 
Q 
':, j 

MPMO~ 

( 1 ) 5 - 7 o 'E - 2 - ( 4 - :J. r- ~ "/ .r-:: Y Y' ;v ::t-~ "/) - 4 - r- !J 7 1v ::&- o :J. 7 ;v t:" 1J 
':.Y/ (Prep50-1) 

4 - ( i"- l) 7 ;v :T o :J. 7 Jv) e fj ':. :/' / - 2 ( 1 H ) - :T / ( C A S N o . 1 0 4 0 

4 8-9 2-2; 8. 4 g) O)!W'F!Mtmilt (5 Om I) i,::§'f!Mt;:b lJ r).b. ( 1 5. 3 g) ~JJD 

k40'Ctc-cJ!!:'* (2. 6ml) ~t~TLt.:::. 70°Cc1H'iffi,'J30)J-f'.,'Jcmt-¥6-t±-f.:::o &li5 * ~ !iilXEEi~Ufs Lt.:::" 7~ i'it' lc *, IFJ'®::r. 7 ;v ~ JJa ;t :B-ilttm tl:l L f.::: a ~ ~ tl- t:: ~~iii :a:- lifit®" 
:7· .f. "/ "7 A -c· lW.t :I:Jk 6 eL /li!X I± iJHfs" :f~ G .h. t:: 7~ ii1f i c :T ~ "/ :!ll[ f 1:: lJ ::..-- ( 4 o m 1 J ~ JJD ;t 1JD ~ 
~~T1~0030:B-OOM~L~.&Ii5*~MEE •• L*~/-ft:;l):;..--~-~L~. ~~1-: 
*~~;t~~~::..--~:B-&tmtl:lL~. ~G.h.~~-Jii~R!Mt"~-*/9A~!W.t·L~. MEE 
'HI. L ffl 1::. PX !f!7J -i-1~ t.:::" 

4 - 7 ).. ~ "/ .r< / Y !VT lv :::I - Jv ( 7 . 0 7 g ) 0) T H F ~ & ( 1 5 0 m l ) [C N a H 

~ JJD ;t ;j[i.ffil. ~ 3 0 :B-r .. 'Jcm~ 6 -l±"t::" Bili5* iC )tl;t ~-q~ G .h. t.::: :ffi_IJ:c:qX;!WJ 0) T H F i~ilt ~~T 
L ~~:JJ't~ 6 -t':- t.:::" Bi ht * IC!I'!'fpJ;i[{l:: 7 Y'E _::: r) .b. 71<~& ~ :IJD ;t 7 ::r. /7- L f.:::" T H F ~ 

MEETm~L, IFJ'R::r.7-~~:B-~tmtl:lL~. ~Gh~~-Jii-i-RR"~*/r).L..~!W.t-2:: 
-l±",M!±.CL~" ~Gh~~~:a:-/!J;:bif~;:b~.b.7ovi"-~~7~- (YAMAZE 
N ' H i - F l u s h T M c 0 l u m n ' ~ tl:l m !!Jt : n - ~, / 7 / : IFF R = T Jv = 1 9 : 
1--. 3 : 1) ~m~ L -c~licfi::-@-!Wl c 1 2. s g) ~:f~t.:::. 
1 H-NMR (400MHz, CDCl 3 ) i5 (ppm) :3.81 (s, 3H), 5. 
40 (s, 2H), 6. 87-6. 90 (m, 2H), 7. 43 (brdd, ]=7. 6 

Hz, 2 H) , 8. 7 6 ( s, 1 H) . 

[0204] 

Page 82 of 453

W5545—01 80

  

Mrw /N
o ompm M

a OMPM
MILO" PFCpSO-Z

F

b
4
{) DAG

 
h 0 o

FéC\?’/L\ 530/ /‘

if
N\ N ”x If;

Mime PrepSG—Ifi MPMO i’repSQfi

?
1  

FfiygfiHON/ 1

Y5}
MFMO

Prep50-7

i O 2 O 3 3

(1}Swfa%w2—{4—X%#y&y¥wfi#y)~4—by7wfimfi%wfiy

iyyiprep50~m

4—(E97wjufi%w}ESiyy—2(1HE—jy(CAS N0.£040

48—92—-2;8‘ 4g)m§r§:§$§§&<50m13carsawyryb (15. 3g)?§:fifl

z4ofiufifi(2.6m:)%%?bte70%?1fifi30%%%%5fitafifi

fiéfiEgfiLtofifimfi‘fi@:%wém2%fiwfibto%Entfi%§éfifiv

f$V¢ATfifié€fiEfifigfi$flfififiti%9fimfiv(40ml)EWKWQ

fifiTififiaofifififibtaEE%%HE%%Lfi%y$m9y%%$LtoEEK

mémimkfiyfifififimLtofigmtfififiéfifivfl$V?AfififiLtafig

fifitfiifiW§fito

4—fi%$9N7§W7wZHW{7.07g}®THF@%CISOm1)KNaH

%mi$fifi3ofifififiéfitoEfi%fififigfiahtfi§f%®THFfifiéfi?

Lfiafifi§fitofififixfififik7y%:fiAfififiéMifiinytgTHFE

EET%3L\fifii?wfififi%fibtofifihfiéfigéfifi?§$yfififififié

fi\fififi%btofi%ht%$%yywywfi§fi&avbifi74m(YAMAZE

NF Hi—“FlushTM coiumn, fitififi: nif\7§V:E’EE§l3:II/=19:

163:1}TEELT%EK%%(12.5g)%%te

‘H—NMR(400MHZ,CDC13}6(ppm):3.81{s,3H),5

40(5,2H),6.87—6_90(m,2H),7.43{brdd,J=?.6

Hz, 2H), 8. 76 (s, 1H),

[0204]
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W5545-0I 81 
( 2 ) 2 - ( 4 - 7 1-- :'f y ~ >::; }V ;t :'f y) - 5 - ( 4 4 • 5 5 - 7 f. 7 7 T }V - 1 

, 3 2 - :/ ;t :'f "1- * o 7 / - 2 - -1 ;v) - 4 - 1-- ') 7 ;'" ;t o 7 7 Jv 1::
0 lJ '0: :/ > ( P r e 

p50-2) 

11:: B-4o/J P r e p 5 0 - 1 ( 1 1 . 5 g) (!) 1 , 4 - :/ ;t :'f Y >i'§f& ( 1 3 0 ill I ) 1:::, 
~'F~:tJ lJ '7A (9. 3 g), r:··;z (t'"-t-::17 1--) :/:¥:::r> (9. 6 3 g) 1!:-:/JU;tf:::i.&, fl~ 

:§Zl:L*'*:?~~Lf;::" 1, 1-l::·;z. (Y7I.:=.Jv*:A.7.-{/) 7=Dic/:/~PP/~7:/ 

'7 .b. (II) 1!:- :l.m ;t 1 1 o 'C T 6 ~ f',,J:IIJ ~:GJ:ff,f, L t::. !Rr.t * ~ !11£ < l'JilXJ±?It;f!il L 1 , 4 - :/ ;t 

:'f"i->~~~LDR~7-;'"~~;t~W~~L~. ~f&1!:-Mf:E.EL, ~Gh~ftM1!:-~1J 
tJ /j Jv j:] 7 .b. / D 7 r ;f 7 7 .-{ - ( y AM A z E N ' H i - F l u s h T M c 0 I u ill n 

, IYI±li{il'!IJit: n-~77>: DR~:f-;t.--=19: 1--->1: 2) c·r.lf~VC~llEfi::B-ti&.l (8 
. 0 g) :a:~~t=. 
M S [M + H] + = 4 3 3. 

[0205) 
( 3 ) 2 - ( 4 - 7 r :'f ::/ ~ > :/ 1v ;t :'f / l - 4 - r lJ 7 ;v ;t o 7 7- ;v t:• l) :;: /' :..-- - 5 -

;t-Jv ( P r e p 5 0 - 3 ) 

ft-§'4o/l P r e p 5 0- 2 ( 2 g) (J) T H F mi& ( 2 0 m l ) (:::, :lkrr>-T 3 0 %i®.f!:::71<. 
**(5o 211 l) , 2 N7l<.~i'fi:::-T 1--'J 'JA?}c/.W.i~ (2. 4 4m l) :a:1Jo7~ 1 55ttltcf"' 
i± t=l& , '¥: iJiit -c· "' G 1.::. 3 0 5t r.,9 m :J$ 2: i± t::. fZ J;f; i{d::: 1 N ~ !ft£ 71<. m i~ 1!:- JJ[] ;t p H :a: 5 :f!!l.BE 
1.::. ilJlil~ L, :/ ~ 7 Jv~- 7 JVC":}tH~f!BI±l L t::. 1~ Ght:::ff@~ ~lif,t~" 7 * Y' '7 .b. -e;rz;~ 
2:i±~f:E-EL~.~Gh~~M:a:Y'1J:tJ/j~:tJ7.b.~o"f-.?77.-{- (YAMAZE 
N, H i - F I u s h T " c o I u m n, n- /'-... 7°-7 / : D!ft£~ T Jv = 9 : 1-+ 1 : 1) 

Tffi~ L -c ~llc fl:::i54o/l ( 9 8 om g) :a: 1~t=. 
M S [M + N a] + = 3 2 3. 

[0206] 
( 4 ) ( 1 R , 2 S ) - 2 - ( 3 , 5 - :/ 7 Jv ;t o 7 = .::: IV) - 2 - [ 2 - ( 4 - .:o< }- :'f 

Y' ~ > :/ Jv ~ >) ] - 4 - ( 1-- ') 7 ;v ;t o 7 7 Jv !::" 1J :;: ::; > - 5 - -1 ;v) ;t :'f ~ ;!. 7 IV) 

~ ~ o 7° a / ~ / :b Jv :¥ > W' ( P r e p 5 0 - 7 ) 

{1:::-fr!Jo/JP rep 4 9 -!::11:::-fr!Jo/JP rep 50- 3iPG~@ffJ 1 3- (4) 77~1 3- (7 

) (J) Jf#.d.::. ~ t. -c ~~ H:: 2 iJo/1 1!:- 1~ t:::. 
M S [M+ N a J ~ = 5 3 3. 

[0207) 

~~{Jij 5 1 
( 1 R . 2 S ) - 2 - [ 2 - ( 2 , 4 - / ;1. 7 !v !::" lJ ~ :/ / - 5 - -{ ;v) ~ 7 ;v] - 2 -

7 =.::: ;v ~ / D 7 0 /~ / 1J IV;¥/ i"f1!: ( P r e p 5 1 - 9 ) (7) 2 /il(; 
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[ f!::: 4 1 l 

(1) 

h
t_ 

0 0 

a I 
(2) 

Prep51-l 

(4) ~~N"" :J 
N / Br 

(5) 

Prep51-4 

0 . (6) 

O~OTBDPS 
Oy\ >=r -OH 

Prep51-6 N-> 
f--N Prep5l-7 

I 

(8) 

[0208] 

W5545-0I 82 

YNj 
J~~OH 

Prep51-3 

(7) 
r='\. 

~H 
N~ J j-N Prep51-8 

( 1 ) x 7- /v 2 - [ ( / ;1- 7- !v 7 ~ / ) ;1- 7- v / ] - 3 - ;i-~ / 7·· ?' / x - 1- ( P r e 
p51-l) 

N , N - / 7 7- iv * Jv .b. 7 ~ F / 7 7- iv 7 -t: 7 - ;v ( 8 0 . 4 m I ) :a: , x 7- A .. 7 -t: 
1- 7 t 7- 1- ( 6 3 g ) f;:: yii'fi T L, ¥IfilL c 1 4 B~ l'a'Hi:J¢ LJ;:. fZJ;t &itt :a: ~I.E ill~ L f:: f&€: 

, !-JvX/:J:t:l'9B:a:3@!1Tt..', ~llc{i::iJ!I&.!;ffl.fff~tlo/.J (8 9 g) :a:1!'jof;:o 
'H-NMR (400MHz, CDCl 3 ) i5 (ppm): 1. 33 (t, ]=7. 2H 
z, 3 H) , 2. 3 3 ( s, 3 H) , 3. 0 7 ( b r s, 6 H) , 4. 2 3 ( q, J = 7 

. 2Hz, 2 H) , 7. 6 8 ( s, 1 H) 

[0209] 
( 2) x "f-;v 2, 4 - / ;1- 7- Jv t:" f) ~ //- 5 - tJ ;v;¥ :'>r :/' 7- l- ( P r e p 5 1 - 2 

_) 

{1::15-!1&.! P r e p 5 1 - 1 ( 1 0 g) , 7-t: 1- 7 :':. // /'-1 F P !7 P 7 ~ F ( 5. 1 1 g 
) ;k; J:. {f T l- l) '7 .b. x !- :f- :/' F ( 3 . 6 7 g ) :a: x ?' / -;v ( 1 0 0 m l ) iC i'& Jiilt L , 1 

o o "C -c· 5 ~ l'a9 tJI:J¢ L.f;:" /Y: r.t iW :a: ~iiU::: ~ L, ~EE?SU!i:l L f::. 7~ iilf ic 7k :a: ;IJ[I ;t, ~j!j1i'x 

7-Nc~WL~. ~--:a:~~***-c~~-.--7~*:/''7.b.c~-L. MEE·~~ 
0::. ~ (::: J:. VJ' ~lfr',{t;iJ!I&.!ffi'fi!f~!l&.! ( 8. 7 6 g) :a:{l'jof;:. 
' H- NMR ( 4 0 0 MH z, CDC l 3 ) i5 ( p p m) : 1. 4 1 ( t, J = 7. 0 H 
z, 3 H) , 2. 7 5 ( s, 3 H) , 2. 8 0 ( s, 3 H) , 4. 4 0 ( q, J = 7. 0 

Hz, 2 H) , 9. 0 5 ( s, 1 H) . 

[0210] 
( 3 ) ( 2 , 4 - / ;1- 7- Jv 1::" l) :':. / /- 5 - -1' Jv) ;1- 7 / - Jv ( P r e p 5 1 - 3 ) 

l) 7- '7 .b. 7 ;v :';: ~ '7 .b./'- 1 F 7 -1' F ( 1 . 8 4 g ) 0) T H F ( 5 0 m l ) 't lv~ifii (c. 
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($41}

N

0 {)7 (1) (2) § N\\\'; (3}flue?“N / O\/W :07 WO

Prepfil- PrepSE--3
Prepfi-E

N

(4) \‘J/ \ (53 Y?/§ —N / Br

PrflpSi—4

C:). E \ é\
o OTBDPS V " OH

PSM N

rep >—h{ PrepSi-T

 
 (8}

[020m

(1):?» 2_[(?%Ew7i/)EEvy373—EEVf3/IwE(Pre

951—1)

N,N—9fl%&E»A7iF VXEW?E§—w(80 4mi)? 1%w7?

b7??—%(63g)KEELxEEE14EEEELtOEEEEVEVEaLfE

xkwIVEEEBEfiwxEEméEEEEE<89g>Efito

¥H—NMR(400MHZ,CDC13)5(ppm):1.33(t

z,3H3,2.33(3,SH},3.07{brs,6H),4.23(q,J=7

2H2,2H),?.68{S,IH)A

[020m

{2):E» 2,4—VXEWEUEVV—5flflWfi%y?fiF{PregSl—B

 

L

{KEEPrep51—1 {iOg} ‘ 7t1~7i§yzvf F‘u§u§/{ F (5 11g

3E;@+%9ébmk$vk(3_67g)E:9/—w(100m1>VEEL 1

00tfi5EEEELfi0EEEEEEKEL‘EEEELEOEEKEEmszEI

EwfiEELkoEEEEEEEEETEEE1EEEiivvgfiEELiEEEEE

é:&miD\EEk§EEEEE(S.76g)EEto

'H—NMR(4OOMH2,CDCIS}§{ppm}:1.41(t,}=7.8H

2,3H),2.75(S,3H),2.80(3,3H),4.4D(Q.J=7.0

Hz, 2H} , 9. 05 (s, 1H)

[0210]

(3) {2: 4i/‘215F/‘1/7:U —5—/{jI/) $57)“)? {PrepSl—B}
F

3//

54’1“ (1 84g) @THF (50ml) iibfiffifiix
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VV5545-0l 83 
71ci%JJi:J¢~c·{tfrilt1P rep 51-2 (8. 7 6 g) (!)THF (3Om I) tG~~lJij~~ 

t= 0 :'l[ ;!ffit -c 3 s# r .. 'l tt:rt ~ t= 1:lL 7k Rimrt T -c t'ZJ;t: iEZ ~= *', 2 1 % 7 / -=c =- 7 * miEZ. t 7 
-1' t- ~ lili:i: ?X /Jo ;t , ~ ?llit c 3 o 51' f','J tl: :J¢ ~ t::. o IR J;t ii:H: ME ~ "' p-· * :/ '7 A ~ ;IJO ;t -c 1.P G ;s i® 
i:- ~ , l') lEi i:-~ EE i~ ffil ~ t::. " 15\ m i:- :/ IJ 1J 7 ;'v :tJ 7 A ;7 o 7 I· ;f 7 7 '!" - ( Y A M A Z E 
N , H i - F 1 u s h T "' c o l u m n , S i z e : 2 L , n - ""- 7° ljl / : i"f'F !'[~I 7- Jv 1 

o %____. 4 o %--"i"fU~I'f';v: / ·5' / -Jv 1 o %) -cTI!f~ ~. ~~C:ft:ir~m ( 6 7 om g) ~ 

f~f:_o 
1 H-NMR (4 0 OMHz, CDC 1 3 

6 8 ( s, 3 H) , 4. 7 1 ( s, 2 H) 

[0211) 

) 15 (ppm) : 2. 52 ( s, 3 H) , 2. 
8. 50 ( s, 1 H) . 

( 4 ) 5 - f o "E / 7 Jv - 2 , 4 - :/ / 7 Jv t'' IJ C:: .Y / ( P r e p 5 1 - 4 ) 
H::frilt1 P r e p 5 1 - 3 ( 6 7 om g) (J) r ;v= /-:; :7 o o / /7 Y ( 1 om 1 - 5 m 

1) &H3U:::., -J)Ut:;IJ / (0. 91 2m l) ~.IJO;t, ~illit-c'3B#f',')j]t:j¢Lt:::." EZ:r.t:¥1:\U:::.:lk 
ff1m¥f:T'Z"71c~~;t~-. ~~~~*·~~IJ'/A7l<m~~~;t. ~~I'f'~-c:~WL~ 

• ~Gh~~--~~~***"'~~-.aM"'f*:/'7A-c~•L.~EE·E~~=t 
!:::. J: VJ, fijgC.{!:::ifiJt;l:ffi.ffi'~ljt;) ( 3 5 4 m g) '8::-of~f:::.o 
1 H-NMR (400MHz, CDC! 3 ) o (ppm): 2. 58 (s, 3H), 2. 
70 (s, 3H), 4. 44 (s, ZH), 8. 48 (s, 1H). 

[0212] 
( 5 ) [ ( 2 , 4 - 'S/ / T IV !::' I) ~ '/ / - 5 - -{ Jv) / T ;v] ~ !) 7 = .::o Jv $ 7. $ .::o '/ A 

·:fo~F (Prep51-5) 
fl:: if iJt1 P r e p 5 1 - 4 ( 3 5 4 m g ) (J) J-. Jv I / ( 1 5 m I ) 1"11 iw 1:::. , t- !) 7 .::c =- Jv 

$7.7'!" / (4 6 2m g) '8::-/Jo:t. 14 0°C"C5B'i'ff'.,'Jml*~t:::." fZ:J;tif!f'8::-~t\iU:::.§':L. :tJT 
Wl.J:::.~{$:'8::-01&L. t e r t-/'f';v/'f';v::r.--T;v-c'O\:;~~o=t::::.J:V), ~~C.{I::;f;-

41<1 ( 6 1 0 m g ) '8::-~ t::." 
1 H-NMR (400MHz, CDCl 3 ) 8 (ppm): 1. 87 (d, J=l. 2H 
z, 3 H) , 2. 6 2 ( d, J = 1. 6Hz, 3 H) , 5 _ 6 8 ( d, ] = 1 4. 4Hz 
, 2H), 7. 64-7. 75 (m, 6H), 7. 77-7.88 (m, 9H), 8. 3 
6 (d, ]=2. 4Hz, 1H). 

[0213) 
( 6 ) ( 1 R , 2 S ) - 2 - ' ( E Z ) - 2 - ( 2 , 4 - :/ / 7- !v e lJ ~ :/ / - 5 - /, 

Jv) t:" .::0 !v] - 2 - 7 = = Jv :/ ;7 P 7 P e ;v / /7 / - lv ( P r e p 5 1 - 7 ) 

fl::frilt1Prep51-5 (610mg) (!)THF (7m1) ?GitH-., -78Dc-cmtt:~ 
, n - 7 7 Jv I) 7 '7 A ( 2 . 6 4 M n - ""-~ -IT / i"G ~ : 0 . 5 m 1 ) '8::-:iJO ;t , -'C (7) :t ;t 
(7)¥Jiitl'!l:''Z" 3 0 5J-Fa91-f:J¢ Lt:::.. {tfr!Jt1 P r e p 1 3- 3 iJ• G'!'l:@'0iJ 5 3- ( 1) 1:::.~ C <::(~ 
G h o ( 1 S , 2 R ) - 2 - ( t e r t - 7-- T Jv .Y 7 x =- Jv :/ l) Jv :T ~ :/ .J T ;[/) - 1 -
7:x..::o;v:/;7P/'P/"/1JJv/~lvT.l:::F (Prep51-6, 602mg) (J)THF (4 

m 1 ) fG W' :a:: lR 1-'t iW 1:::.1Jo ;t t::. ftz. 0 "C -c 4 B# F"9 1-lt:J¢ L t:::.. &J;t w 1=: 7!< t &' ii; 0) i!!f~ '8::-1Jil ;t 
.~MI'f'~~~mL~.~Gh~~-~'8::-~~k-7!<-c'~~L.aMvf*:/'7A'Z"~ 

••· MEE••L~. Rm'8::-v1Jnij;[/1J5A;7p-yJ-.f77~- CYAMAZEN, H 
i - F l u s h T M c o l u m n , S i z e : L , n - ""- 7" /7 / : i"ft ~ ::r. 7- Jv 0 % ~ 2 0 

%) 'Z"Mi!'l~~. ~Gh~ftfrilt1'8::-THF (10ml) I~&ML. 7~77"7-~7/~=­
'7 A 7 ;v;T lJ F (1M T H F m~ : 2. 6 4 m 1 ) ;ytm ;t, ~iliit -c' 1 2 a'i'ff'.,9fl:tt: L t:::.. 
&: J;t if![ ::!:- M EE il€ E L , :7~ iJft :a:_- :/ IJ tJ /;f' ;v 1J 7 A ;7 P 7 ]'- p-·· 5 7 ~ - ( Y AM A Z E N , H 
i - F I u s h T M c o 1 u m n , S i z e : L , n - "'- 7° /7 / : l'i'F ~I 7 Jv 1 0 % --+ 1 

oo%-6~=7-~:~?/-~5%) ~M~L •• ~ftf;-!Jt1 (113mg) '8::-~~. 

MS [M+H] +=281 

(02141 
( 7 ) ( 1 R 2 S ) - 2 - ' 2 - ( 2 , 4 - '/ ~ 7 Jv t:" !) C:: :/ / - 5 - -{ ;v) ::r. 7 Jv] 

-2-7.::c=;[/:/;7P-:/Pe~/lj//-~(Prep51-8) 
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fl::if!f®p rep 51-7 (113m g) (T)!fF®:::r:-T;v (2Om I) 1Yi&l-::., 1 0%/~7 

Y'</A-@'1:~ (5 0%-;37k: 10Om g) I!:JJO;:t, ¥:1.\L 'i\HEC:3 o5Jr,'Jwi!E.7k~ili:7G~ 

14'--:of.:o fik>?~l!:-!?:7/f' f'. 0.1® L, 0¥efl!:~l±ifUii'l-T0::. ~ j,:J: f'J, ~llcfl::if!f®lffl.ffl'~!f® 

(8 Om g) l!::f~f;::o 

M S [M + H] + = 2 8 3 

[0215] 
( 8 ) ( 1 R , 2 S ) - 2 - [ 2 - ( 2 , 4 - :/ ;:J. -T ;v t:" I) 0:: :/ / - 5 - /f' IV) ::r: -T ;v] 

- 2 - 7 x .:::: Jv / ~ P 7" P r<; / tJ Jl-- :;t; / ®: ( P r e p 5 1 - 9 ) 

fl:: tr If® P r e p 5 1 - 8 7l" G , ~@ '(Jij 1 3 - ( 7 ) 0) jl'(£: 1,: l'1§ C. -c tr .nJt L t:.:. a 

MS[M+H]~=297 

[0216) 
~@{?lj 5 2 

2 , 4 - / ;< 7- ;v t:" 1) 0:: :/ / - 5 - 7 0:: / ( P r e p 5 2 - 2 ) (T) "2 JJ)t 
1±l *i '1&.11{ 'j: ::2:: i!lk, H e t e r o c y c 1 e s , 5 7 ( 1 1 ) , 2 0 4 5 - 2 0 6 4 , 2 

0021=re•(T)~~~=•c.-ctr~L~o 
[ {1::; 4 2 J 

0 # 

(1) (2) 

Prep 52-2 

Prep 52-I 

[0217] 
( 1 ) N - ( 2 , 4 - :/ ;.( 7- Jv t:" lJ ':: / / - 5 - <( ;v) ~ / :A.' 7 :'; }t ( P r e p 5 2 - 1 

L 
N- { ( 1 Z ) - 1 [ ( :/ ;t. -T Jv 7 :':: / ) 7 -T v /] - 2 - :;t :'f / / o t:" ;v} ~ / ::<: 7 

:::; f' ( 6 . 8 g ) (T) ::L 7 / - )V m iBf ( 5 5 . 6 m l ) I= 7 t " 7 :": :; / Fv( F p ;7 0 7 -1 
F ( 8 . 3 1 g ) , fR ®: 1J lJ </A ( 6 . 0 6 g ) \!: JJU ;:t -c 7 0 'C f,: :¥-1- /Jilt L 1 5 m'f f,'J tJHf L 

~. fik>~I!:MI±.EL, ~MI!:~IJtJif!VtJ7A;7ovf'.777~- (n-~/7/: 

IfF®: ::r: -T !v = 4 : 1 ~ 0 : 1 0 ) -c' ffJ 1i\'l L -c :f)fi llC fl:: tr'l&.l ( 4 . 1 g ) ~ 1~ t.: o 

1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1 H-NMR {400MHz 
, CDC l 3 ) o (ppm) : 2. 53 ( s, 3 H) , 2. 7 2 ( s, 3 H) , 7. 4 4 
- 7. 6 4 (m, 3 H) , 7. 8 9- 7. 9 2 (m, 2 H) , 8. 0 1 ( s, 1 H) . 

[0218] 
( 2 ) 2 , 4 - Y ;I. T Jv 1::" !J :': :/ / - 5 - 7 :': / ( P r e p 5 2 - 2 ) 

{I::; if!!® P r e p 5 2 - 1 ( 4 . 1 g) (T) = 7 / - Jv ( 5 5 . 6 m l ) - 1 N 7.k ®:fl:: T f'. 
!) </A 7k$'&~ 1::: f&~f 2: ·tL 7 0 "C -c 2 13 r,'Jtff:# L t:.:.o [iZf.tj~ I!:!['J'®:::r: T /V' ;7 p p *IvA 

-c':fi!:JI±lL, ff~~l!:liilEi!l3tv;7·:t-~?.t,-cij[Z;~L, :i!f.i®Lt.:" f'f~~I!:MEE •• L, ~ll:::'.11:: 

if~J&.l ( 2 · 1 g) \!:~f::_o 

I H-NMR (400MHz, CDC1 3 ) o (ppm): I H-NMR (400MHz 
, CDC1 3 ) o (ppm): 2. 38 (s, 3H), 2. 59 (s, 3H), 3. 52 

( b r s, 2 H) , 8. 0 1 ( s, 1 H) . 

[0219] 
~@{Jij 5 3 

( 1 R, 2 S) - 2 - ( [ ( 2 4 - :/ ;t. -T!v t:" lJ ::':: ://- 5 --{ Jv) (;! 7 ;v) 7 0:: / 
J 7 -T Jv} - 2 - ( 3 - 7 Jk :<t" o 7 :r. .:::: Jv) / ~ o 7 o r~ / tJ ;v :;t; > ~ ( P r e p 5 3 -

6 ) 0) tr JlJX 
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%§%?rep51—7(113mg3®M@1?W{20m1}EWK\10%N?

§¢A“fi$(50%§$1160mg}EMK\§E\$ET38fiE%%$§§fi%

flotofififi%fifi4%%&L\%fi%fi§%%¢é:kfii9‘%%k%%fl%%%
 

(SOmg)%%tc

MSEM+H]+=283

$0215}

{8} {1_R, 2 S) ——2-— [2-— (2, 4-—3?i;?Jkafi iiJ;r—-5——42v} :rfxv}

—2—7::wv¢ufufiyfiwfiy§iPregSl—g)

m@%Prep51~8#E‘§%fi13i{?J®fi%mfiuféflbto

MS£M+HJ+=297

{@216}

¥EWSQ

2, 4—Vfi:fvixt“fli:flf~—5—7iy {Pregazww @é‘fi

$%%EfiIfiNHeterocycles,57(11),2045‘2064,2

QOQKEfiwfiEmfiuféfiLta

 

 

{$42}

7 \:

o H l/ W2
U) : m

/LEN' fix“ __%__ia fififi
d fi2W N/NN \\

x 3/" \Y
T Prep 52-2

Prep 52-!

[9 2 1 7]

(:3N~(2,4—9;?»6939y—5m4»)&y17iF{Prep52_1
 

3

N—{{IZ)*1{{VfifWTif)finyJ~2~fi#Vfflfiw}&yf7

EFCB.8g)@:§/—wfifi{55.sml)u7f%?iyyn4ka&n§4

F(8.31g}xfi§fiU?A(6.06g)§mif?ohfigfi¢15fifififiL

fiefififiéfiE%%L\figéyflwfwfifiA?U7L7§74a(niafyy:

fi@:%wz4:1~o:10)Tfifibffifiké%<4.1gDéfitg

‘H—NMR(400MHZ,CD013)5(ppm}:1H—NMR{400MH2

;CDCISJ5{ppm}:2.53{s,3H),2.72{s,3H),7.44

—7. 64 (m, 3H), 7. 89-—7. 92 (m, 2H), 8. 01 (s, 1H)

{021m

€2}2,4—§i%»€9

fb%%Prema52m1 (

L' vhmméfiizififiiéfi‘ 7

T%EL\E%%%fifl7¥

%%C2.1g}%%to

*H—NMRi480MHz,CDC13)é(ppm}ziH—NMR{400MHZ

.CDCig)§(ppm):2.38Cs,3H),2.59(s,3H},3.52

(b173, 2H), 8. 01 (s, 1H}.

{021M

@fifiSS

(1R,283*2—{{(2 4W§X?WEUS¥V—5*4W){ifwi7i/

Eflfw}—2—{3—7»fiU7I;W}V§Ufmfiyfiwfiy&(Prep53w

63®éfl

 

iyy—5*7§V(Preg52—2)

4.1g}®1§/HW(55.5m1}*1NK%WTE

Ofifi2afififibtafiflfi%fifil?W\fiflm$wfi

$V¢Afififit\fifittofifigéfifififibififim
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[ ft: 4 3 J 

6F (1) 

"'"·"~ 
HO_) OTBDPS 

Prepl4-3 

O,A 
H--(b \___OTBDPS 

Prep53-l 

~Jl._A_ 
HN OTBDPS 

n N~N f Prep53-2 

(2) 

(3) 

F 

6:A 
~~ OTBDPS 

( ) 
N"y-N 

/ Prcp53-3 

(4) (5) 
0~ 

'-N_j ~0 

n 
N"'- -N r- Prep53-5 

! 

(6) 

[0220] 
( 1 ) ( 1 R 2 S ) - 2 - ( t e r t - f 7- ;v -:> 7 :r :::::. Jv Y' I) Jv ::T =lf -;.--· 7 7- Jv) - 1 -
(3-7;v;Tr:z7::r:::=.Jv) Y'YP7P/~>1J;v/<;vr·e F (Prep 5 3-1) 

::T =lf -lT IJ 1v Y P ) F ( 1. 2 6 m l ) 0) ':.> 7 P P 7 ?' > m~ ( 5 0 m I ) :a:- 7 8 oC 12::. 

i'i'! :tlJ L' -t .::. 12::. y 7 T IV .A Jv * ~ y I" ( 2 . 0 4 m I ) 0) y y 0 p 7 ?' > m ~ ( 1 0 m l 
) :a:ilill"FL-1:::.0 155:1-f&, .5Zf.tifXI2::.fl::;il'!fo/JPrep 14-3 (3. Og) 7J':.>Yc:ro7?' 
> ( 1 2m I) mil'Xoa:-- 7 8 OCciilli"F L-, IPJ?li.i "(' 6 0 :n-rn:l¢ L f;::o .5Zf.ti1~1;:: r- l) =7-;v7 

"- > ( 8 . o 3 m l ) :a: tm ;t -c o oc 12::. ~iliil. L 2 if¥F,IH1tl¢ L- f::_ o .BZr.t ~ 1;:: @fo~ ft:Y >-=t:::::. 

~A*m&:a:~o.:t-c~-=7-~c~WL, ~88:a:@fo~·*·~f-~~A-&,ff.i!.fo~ 
ft ~ f. l) ~ b *1'i'i&c i%11> L- t:::.o ~t~8 oa:- !!W *iiittM? -:7~ .:t ::/~A c l\it:t~ L-. iJJ!liE! L f::_" rJf! 
~~-~--L.~M~Y'IJ/Jif~/J~A-)'P7~~~7~- (n-~7?'>:~M=7-

Jv= 1 0 : 0 ~ 4 : 1) c·:fFfil\'t L "C~llcftil'!fo/J ( 3. 7 g) oa::f~t::_a 

'H-NMR (400MHz, CDC! 3 ) o (ppm) : 1 H-NMR (400MHz 
, CDC l 3 ) o ( p p m) : l. 5 3 ( d d, 1 H, J = 8. 2, 4. 8Hz) , 1. 
7 6 ( d d, J = 7. 2, 5. 2Hz) , 1. 9 0-2. 1 0 (m, 1 H) , 3, 6 8 ( 

d d, J = 1 2. 4, 9. 6Hz, 1 H) , 4. 0 8 ( d d, J = 1 1. 6, 9. 6Hz 
, 1 H) , 6. 9 8- 7. l 6 (m, 3 H) , 7. 4 6- 7. 6 3 (m, 7 H) , 7. 6 
4- 7. 7 3 (m, 4 H) 9. 5 9 ( s, 1 H) . 

[0221] 
( 2 ) N - [ ( 1 S . 2 R ) - 2 - ( t e r t - ::f 7-1v-:.> 7 ::r: :::::. Jv ::/ I) ;v ::t' =lf '/ .J. 7- ;v) 

- 1 - ( 3 - 7 Jv ::T P 7 :x. :::::. Jv) Y' -:7 P 7° P e ;J...· 7 7- ;v} - 2 4 - y 7 7- 1v e" IJ "- Y > 
-5-7"-> (Prep53-2) 
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“5545—01 85

{fa 4 3 I
F

F F / i.
\ "-21%.” ‘

(1) (2}

Q "* A *"’ HN mewsHO’j cramps H \b OTBDPs :E‘i?\

PrepH—S Pl‘cp53—l YN Prep53-2

a) .ng a) jfl\§ @ _]Qg
—““—*' \M OTBDPS ———*“* \N 0H ——"”* '\N 0

\/A \/’ /

fl\ 4 N\ & §x é
\y” Prcp53-3 \F” ?rep53~4 \y” P’CP33'5

Fl

@) \//ékH
___, N o o

§¢S
M :3
\F/ Prep53-6

[0 2 2 O]

{1) (1 R_L 2 S) —2— {t e r t —7“5‘-fi/€27;:;b‘y1}JI/yfd?~‘/;4fzéx) — 1 —
 

{Bi—Jibyrmjz‘lszfi 3/57 [JifD/{Lr'jfub

$$fiuwfiaa¥(1.26m1>®§fi

fiflLx%:KVfl%wxwfi%yFC2,o

)EfiFLfioi5%%xfiflfiKm%%Pr

     A)??? I: > (Pre 53ml}

uufifi‘xi’é‘éfi (50ml) E—78°Ci:

4m1)®§§mnfi@yfifiiloml

61314—3 (3. 0g) flyfi’lfiflffi'

L/ (1 22111} EffiE— 7 8°C’i‘ifiFbx FENE’GE Ofrflfifibto fififififi: éx £53161sz

iyig

fiAfififiémiTfi@l%w?%fibxfifi

03ml)EMKTOTK%$L2fi@%#LtQEfifififififim7y%z
 
§%%Wfififi$%%§fiAfifi‘fiflfi

{E'fE‘U ‘i’ixi’i‘ififi'GfiEfiL/to E€§Eéfifi<fifié7§$tyfififififibx E15 L735 WE

Rigzi’fiEfEifiL‘ fiifi’ri‘yfl fifxbfififaff CE“? $fi~§74~ {ti—A??? 7 : affil? 

w=1 o:0~4:1) 'C'féfiéL’Cfiéafb/a‘ifi {3. 7 g) %fr%%:g

‘H—NMR(400MH2,CD013)5(ppm}:1H—NMR{400MH2

,CDCI3)5(ppm) 1.53(dd,1H,§=8.2,4.8Hz},L

76(dd,j:7.2,5.2H3),1.90—2.10{m,1H),3,68{

dd,J:12.4,Q.6Hz,1H),4(88{dd,§=11.6,9.6Hz

,1H),6.98—?.16{m,3H),?.46—7.63{m,7H),?.6

4—7.73{m,4H),9.59(s,1H)

[022H

(2)N—~[<1$, 2R)“~2—*(ter‘t—ffiflVy7l:mbyfilwf$vfiafiw
 

*1—{3—7wfimjizw)
 

Véwzvfim 3:“;1225?!H ~22_ 4 —i»“;<—:fimt“fi 3 ix
 

—5*7i‘/ {Pre"9__53~2)
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{[::; i:J" 4o/J P r e p 5 3 - 1 ( 3 . 7 g ) , {t:; i'! !1m P r e p 5 2 - 2 ( 1 . 3 7 g ) (1) /.7 P 

o :;:J,;vA~ii?H~ ( 6 0 m l) (::i'f!'M' ( 1. 5 m l) 1!:-:iJ!l.:t -c~lli:l. <: 3 0 #tJifcje L, f. I) 7 
t f. ol?- :/iT-o/'~ r:· 7 ~ F-t- J.. I) '/A ( 5. 4 4 g) 1!:-J:IIl ;:t_ -c 1 5 a"Ff'~'HI:t# L t:." !JZJ;t,if:R 

I::@~~M'*#-J-f.l)')A*~~~~.:t. ~M'=+~ (x2) <:~WL~a •*a•v? 

*:/1/AC:~-L~. ~-~MffiT~*L. R~~:/IJ~ij~~7A?ovf.~774-
( n --". 7 ~ / : ~t•::r. 7'- Jv = 9 : 1 ~ 0 : 1 0) <::fi!t~ L -ct¥{1l21l:::'6-!Jo/J ( 4 . 2 6 g) 

~~f=o 

'H-NMR (400MHz, CDCl;,) i5 (ppm) : 1 H-NMR (400MHz 

, CDC l") i5 {ppm) : 0. 7 5 ( t. J = 5. 2Hz, 1 H) , 1. 0 9- 1. 
1 3 (m, 1 H) , 1. 1 1 ( s, 9 H) , 1. 5 7 (m. 1 H) , 2. 0 8 ( s, 3 H 
) , 2. 56 ( s, 3 H) 3, 3 2 ( d, J = 1 2. 8Hz, 1 H) , 3. 50 ( d, 

]=12. 8Hz, 1H) 3. 59 (dd, ]=11. 6, 10. OHz, 1H), 4 
. 1 6 ( d d, J = 1 1. 6, 6. 0 Hz, 1 H) 6. 9 0-6. 9 6 (m, 1 H) , 
7. 0 4- 7. 0 8 (m, 1 H) , 7. 1 3- 7. 1 6 (m, 1 H) , 7. 2 5-7. 4 
7 (m, 7 H) , 7. 6 3- 7. 6 9 (m, 4 H) 7. 7 9 ( s, 1 H) . 

[0222] 
( 3 ) N - { [ ( 1 S , 2 R ) - 2 - ( t e r t - ~f + Jv :/ 7 = = !v :/ I) Jv :T c\;- :/ ;J. + Jv 

) - 1 - ( 3 - 7 1v :T o 7 x = ;!..-') :/ ? o / o t:" ;v ;J. 7 ;v} - N , 2 , 4 - f. !) ;J. + '"' e 
IJ:0::/>-5-7C::/ (Prep53-3) 

ft::-§;-~ P r e p 5 3 - 2 ( 4 . 6 2 g ) (1) 7 t f. = }. I) Jv ( 3 0 m I ) 'fif. ~ 1:: M L -c * 
;vA71vrt:F (1. 59ml) f.IJ7tf.c\;-:/~P/'~F7~f:·-t-r.IJI/A (3. 71 

g ) ~ 1m ;:t_ -c 1 B"F F~'HI: t# L t:. o 2= G f::_ !3Z J;t, i~ 1:: * 1v A 7 1v 7 1::: r:· ( 1 . 5 9 m l ) 1-- V 7 
t f.c\;-:/~Pr·-1 F7~ F-t- )-.I) 1/A (3. 71 g) '2::tm.:t-c3 O#ti;#L, fi§fr:l!)~·lt< 

*-t-f.IJ'/A*'fif.~'2::~.:t. ~R=+~ (x2) ~~~L~" ~lt<mRv?*:/')AC:~ 
-L~. m•~~ffiTW*L. R~~VIJ~ij;vft7A?ovf.?774- (n-~/~ 

/ : !!i'F•=-; ;v= 9 : 1 ~ 0 : 1 0) C'ffi'l!:i L -c"t¥{1l2ft::ii!Im ( 4. 2 6 g) '2::-i~t::o 

MS[M+H]'=555 
[0223] 

( 4 ) [ ( 1 R • 2 s ) - 2 - ( [ ( 2 4 - :/ ;J. 7 Jv t:" !) :0: :/ Y - 5 - ~ ;v) ( ;J. + 1v 

) 7 :0: / J ./ 7 Jv } - 2 - ( 3 - 7 11.- :T o 7 ::r_ = 1v) :/ ? o 7 o t:" ;v] ;J. 7 / - Jv ( P r 
ep53-4) 

ft::if!Jo/JPrep53-3 (3. 23g) c.DTHF (30ml) 1~if:RI::7f.7/7-Jv7Y 

-T-=7A7ol) F (TCI-JP, 1M-THF1~if:R: 17. 5ml) ~~ii:t--c'tili!TL. 

~m--c'17~Mm~L~. JJZJ;t,~'2::M~••L. R~~:/)~if~~7A?ov~757 

/- (n-~7":7>:!!i'F•=7;v=1 1~0: 10) C'ffi'l!:!L-c=m;]lC.{l:::i'!ilo/J (1. 84 

g) '2:: f~ f::o 
1 H-NMR (400MHz, CDCl 3 ) li (ppm): 1 H-NMR (400MHz 

CDC l 3 ) i5 ( p p m) : 0. 8 0 ( t, J = 5. 2Hz, 1 H) , 1. 1 8 ( d d 

]=9. 2, 5. 2Hz), 1. 54-1. 64 (m, 1H), 2. 20 (s, 3H) 
2. 57 ( s, 3 H) , 2. 6 9 ( s, 3 H) , 3, 3 5 ( d, J = 1 3. 6Hz, 1 

H) , 3. 4 7 ( d, J = 1 3. 6Hz, 1 H) , 3. 6 0 ( d d, J = 1 1. 6, 9. 

2Hz, 1 H) , 4. 0 3 ( d d, J = 1 1. 6, 9. 2Hz, 1 H) , 6. 8 2- 6. 
8 7 (m, 1 H) 6. 9 2-6. 9 6 (m, 1 H) 7. 0 1- 7. 0 4 (m, 1 H) 

, 7. 13-7. 19 (m, 1H), 8. 10 (s, lH). 

[0224] 
( 5 ) [ ( 1 R ' 2 s ) - 2 - { [ ( 2 ' 4 - :..: ./ T !~ t:" '] ::0: :..: / - 5 - ~ /V) ( ./ T /V 

) 7:0:/] /7-Jv} -2- (3-7;v:TP7==;L-·) ~·?o:::To-'~/~Jv/"iv'T·l:: F (P 

rep53-5) 
;ot c\;- -tJ- I) Jv /.7 P IJ F ( 3 4 3 11 l ) (1) :/ ? o o ;J. :7 /" ~ itll ( 4 0 m 1 ) 1!:- - 7 8 oC (.:::_ ~ 

:t;fJL., -'t2::.(::_:,>;<fJv.AJv;J,=\'-:/F (560pl) (1):/c/PP/~/j$~ (10ml) '2:: 
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rilil T L t::. o 3 o 5H~L IX !0 ifH: fl::: ii ~ P r e p 5 3 - 4 ( 6 2 0 m g ) I]) -/ 7 P o ;< Y / 

( 9 . 6 m l ) t@ ~5'. :fr- 7 8 oc -cooT L, rPJ /Ail. -c 3 o -B-i'll::J¢ L t::.o IX.t"GnH=:. }- 1) x 7- ;v 7 

~ ./ ( 8 . 0 3 m l ) ~:!JIL-t -c 3 0 5:t tl:t-4' L t::. tlL 0 oc {,:: 4'1-lil L 2 f1i'f r.,"J :11:1¢ L t::. o txr.IS ilJf. 

f..:@fomMJk~-T J-. 1J r/AI'G-iW~JJo:t. -c~Mx'f-;v-"C:flbi±ll-, ::ff-l*~~- ~;fp±gfi:::-T r lJ 
r/A-"C~~Lko ::ffM~~HJkaRv?*Vr/A-"C~-L •• ~Lt. ·i1Jf.~Mff.8L 
, ~M~Vl)hij;vh5A7Pv}-?57~- (n-~~/j!.:.--:mi!W='f-~=2:3-0 

: 1 0) C:i'fUI~L-c~~{I:::!S-!WI (6 1 7mg) :;'t:1~t::.o 
1 H- NMR ( 4 0 0 MH z, CDC I 3 ) o ( p p m) : 1 H- NM R ( 4 0 0 MH z 

CDCI,) i5 (ppm): 1. 60-1.67 (m, 1H), 1. 78 (t, J=5 
6Hz, 1H), 2. 08 (s, 3H), 2, 26 (m, 1H), 2. 58 (s, 3H 
, 2. 66 (s, 3H), 3, 42 (d, 1=14. OHz, 1H), 3. 53 (d, 

J = 1 4. 0 Hz, 1 H) 6. 9 1 - 7. 0 6 (m, 3 H) , 7. 2 1- 7. 2 7 (m, 

1 H) , 8. 0 7 ( s, 1 H) , 9. 7 4 ( d, J = 4. 0 Hz, 1 H) . 
[0225] 

( 6 ) ( 1 R , 2 S ) - 2 - { [ ( 2 4 - -/ ;!. 7- Jv !::' 1) ~ :/ ./ - 5 - ~ Jv) ( ;!. 7- !v) 

7~/J ;J."J-;v\ -2- (3-7;v;;f-o7x..:::.;v) v7o~o/~./7J;t.-·;F:.--M (Prep 

5 3- 6) 

fl::: IS- <W P r e p 5 3 - 5 ( 6 1 7 m g ) I]) 7 i: }- ./ - 7k ( 1 0 m I ) 7'G- il~U.:: ~ Ia -"C 2 -
;<7-;v-2-7"7./ (1. 08ml), :1!\liJl<'?lvll~=Jk~-j-}-l)r)A (73lmg) :!OJ:: 
v j!ji);g* R T }- l) 7 A ( 3 6 7 m g ) ~ ;/][] ;Z ' 2 fli'f r.,, tl!:l* L t::. 0 fX f.GyjJi :{;:: m. X 7- JV-c' :ffiJ 
t±lL ::ffM~:{t::fm;fo±gfi:::-T r lJ r/AJkmiWT~r!>Lt::.o ::ff-l*Jii:;'t::l!\li7klifrf.Mv?'*V7AT 
~-L.-~Lk. •&:;'t:Mff •• L.~M:;'t:Vl)7Jij~h5A7ovr~57~- (n 

-/'...~/)!./: !'i'FR='f';t.-= 1: 4-11ilR::c'f';v=4: 1) -c'fff~L-ctl!Ucfi:::Ei-~ (6 3 2 
m g) :{r~~t=-o 
1 H-NMR (400MHz, CDCI 3 ) i5 (ppm): 1 H-NMR (400MHz 
, CDC!,) o (ppm): 1. 60-1.63 (m, 2H), 2. 03-2.08 ( 
m, 1H), 2. 08 (s, 3H), 2. 60 (s, 3H), 2. 66 (s, 3H), 3 
, 56 ( d, J = 1 2. 8Hz, 1 H) , 3. 6 4 ( d, J = 1 2. 8Hz, 1 H) , 6 
. 9 1- 6. 9 7 (m, 1 H) , 7. 0 4- 7. 0 8 (m, 1 H) , 7. 1 1- 7. 1 4 
(m, 1 H) 7. 2 3- 7. 2 9 (m, 1 H) , 8. 3 9 ( s, 1 H) . 

[0226] 
~.@'J}i] 54 

( 1 R , 2 S ) - 2 - [ ( 2 . 4 - :/;f. r :'1[- V !::" 1) :0: :/ / - 5 - ~ ,;... ) (;f. 7- IV) 7 ~ / 
] ,c/. 7 .Jv- 2 - 7 x. .:::. Jv V 7 r::z ~ P /~ ./ 1J ;v ;F ./ M' ( P r e p 5 4 ) 0) IS- .'Vi: 

~m{Jil 5 3 c IPJ ~ 1:::: L -c .g. JJ:lt L t::. 
[ fl::: 4 4 J 

0 
~~Y1-0H /!)o 

NJN Prep54 

[0227] 
MS [M+H] + = 3 1 2 

[0228] 

~.@'{Jij 5 5 
( 1 s 2 R) - 2 - [ ( t e r t - f r =\'--/·7J lv:¥.:::.Jv) ( 2 - ;J. 7-Jv- 4 - ~ 1J 7 ;v ;t­

o ;J. 7- Jv t:" IJ ~ :...=: .:.-- - 5 - '1' ;v) 7 :::: / J ;J. 7- Jv - 2 - ( 3 - 7 Jv ::t- o 7 x. .:::. 1v) '/ 7 o 
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( P r e p 5 5 - 6) O){Jpl,t 

(3) 

(5) 

6
F Prep55-2 

A BocHN 0 

F3Ch 

N~~ 

(6) 

Prep55-3 

(4) 
OY\_ 
BocHN OH 

F3C i 

h N~N 
/ Prep55-4 

Prep55-l 

Prep55-5 Prep55-6 

(0229} 
( 1 ) IT!'-' 2 - 7- T Jv - 4 - ~ I) 7 Jv .:ot" D ;/ T lv t:, ') :':. :/ / f; lv ;F ~ / 7 - ~ ( P r 

ep55-I) 
I 7- ;v 2 - 7 o r:z - 4 - ( r. IJ 7 ;v ;;t- o ;1 7- ;v) e IJ :::. :;; > - 5 - t; 1v ;t; ~ / 7 - r. 

(9. 7g) ~THF (lOOml) i.::.t~~~L, ~1);17-Jv7Jvc0: (38. 1mL 2M 

) , 7~7:t-7- CJ-.IJ7:r.-=-;v*:A7..-c>) /-~7s>'7A Co) ~J:m.:t70°CI.::.·c~t-:&:m¥f' 

~ -t± t::.. a )jzJt ;f., ~ '£ilia. ;t <: n!z: i'fi L t::: 13L 7k ffi T lle! fo :l'liUt 7 > cc .:::::. '/ A 7k ¥6 ilt.i , 5 N :li.\: mt 7k 
1~ iW ~ iffJI T L -c v' 0 t::.. o J5 tEl t> t~ < tc~: 0 t::: !I# ,S( -c 7k ~ :IJO ;t §'FW' :r. 7- ;v c ?tif!Z tml:I:L ::fir~-~ 

~RRv~*/1/A<:~-L, •• ~.~T·;\\JilL~a ~~~/l)f;if;vf;7.b.7Dv[­
;f77..-c- (YAMAZEN, Hi-Flus hT M column, n-.,-..__7°:)7:/: i'f'FR 
IT ;v = 1 9 / 1 --+ 2 / 1 ) --e~~ L -c tll\~c{l::;ifij&.j ( 8. 1 g) ~ 1~ f::..o 

M S [M+ H] + = 2 3 5. 
[0230] 

( 2 ) 2 - ;I 7 Jv - 4 - 1-- I) 7 Jv ;;t C1 ;I 7 !V t:o !) ::':_ :/ / - 5 - f; Jv ;F / M' ( P r e p 5 5 
- 2) 

fl:::ifiJ&.JPrep55-l (8. lg) O)THF-:r.:)l/-;v (80ml-20rnl). 

tlt.i 1:-., 2 N 7k ~11::;-T 1-- !) '7 .b. ?k•tm ( 2 6 m l ) ~ JJD ;t ¥1,\lt <: 2 ~f','Jmf'F' ~ -t± t::..o .EZJ:I5f«§:. 
T ~ L c -M s <:!itll'T!-f&;, 1 N:li.\:!'W?k·i&~1Jil::t9==1'!H:::: L -cMEE.;\\Jil L T H F c :r. :)7 /­
;v ~ 1¥/ .ft LJ::..o ?5; m t:-. 2 N :li.\:mt?ki"G!W ~ :IJD ;t p H ~ 2 ~ 3 ~& (.::. L lli'F!'W:r. 7 ;v <: ?tif!Ztm /::b 
L f=o ::ff.ti!t~ ~RRv 7''* /'/.b. -c-~:1:~ L.f::..c 1~!/.:!;t~iliJl(~TfNUi L, tll\ilcftifiJ&.J ( 6. 2 
g ) 0) m ±:!i)t ~J&.J ~ ~~ t= 0 

MS [M+H] + =2 0 7. 
[0231] 

( 3 ) t e r t - 7' 7- Jv ( 2 - ;I 7- ;v - 4 - 1-- I) 7 ;v ;;t o ;I 7- Jv t:' I) :=:: :/ /- 5 - ~ ;v) 
f;-/~;1-}-- (Prep55-3) 

{G if !lo/J P r e p 5 5 - 2 ( 6 . 2 g ) (]) r Jv = / - t e r t - -;f :)7 / - ;v ( 5 0 m l -

50ml) i~if!ZI:-.r!J=f-;v7cO:> (10. 3ml), :/7=-=-!v*7-*!J;v7/F (9 
. 5 5m l) ~:IJD.:tf::.o 10 ooc;.:::::-c~:w-mf'F'~-t±f::.o fif:l5;)';~n!z:rnL?k~JJD.::tMEE.E 

L, ~ilU:-. ~'fo!RR?k~-T 1-- :J '7 A ?kl~ii:R ~ :IJo .:t~'F!'W:r. 7- ;vc'5ti&tt!H±:l L t:::o ~ G tL t::.. ff 
··~RRv~*/'7Ac~-~-t±MEE •• L~" ~Gn~~m~/!Jtiif~ti7.b.?CI 
vf--7''77..-c- (YAMAZEN, Hi-FlushTM column, n-.r-..7°7>: 

lli"FR='T!V= 19: 1->3: 1) --cf;!f~L-ctll\~{til'IJ&.J (8. o g) ~1~f::.o 
M S [M + H] + = 2 7 8. 
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«\“yéiypimzdfi‘yfiéi (P: e p5 5—6) 03%;;

 

   

(fl: 4 5 ]

F f: 0V F :VOV F (3: 0H F NHBoc
F 1 \ ('3) F ] \ (2) F i \I (3) F/K‘KK,

”Y” N /N N ,N NY»:C. T T ,_
F Pregfi 5-} F PrepSS—Z F Prep35~3

G ‘/ 2
ifl *\ mm,“ “a

{4} (5;, (63BocHgfi OH 8 HM O O
Fgc " F38 BC 4 F3CBGCHN HO

N N 2’ {6
VN ,\ N N\ NYI Prcp534 7/ /

”EMS-S PrepSS—é

[0 2 2 9}

(1):?» 2—x%w—4—bfl7w¢mx%wajiyyww$%y§—h(Pr

53955713
1%» 2~¢flui4~{b97wfiufi%w)EUE?V*5wflwfifiy§w%

(9. 7g) ETHF {100ml} mafia/k ixvzla’vv'fn/i (38. 1m1\ 2M

)\?%§#z(%U7::w$x74y>fl§yvé(0)%mz7ormr%E%%

éfitfi Emfiéifii’ffiifibfifé‘ ikfi$fiafflffiét7>’¥:?flfl<§é§§fii~ SNJLEEE‘FK

ififiiééfifiFL/fwof:o %?§2§§?§:<Its/37E53+2r§iifl7§<émififiz$1bfifififlfijc EEEE

éfifi’x’ffiivfiix’ffi’ifiin i§fi%fiETé%a0¥§IJf;c $§é§%~7§7352w‘36A9Dv b

£574~5YAMAZEN,Hi~F1ushTMcolumn,n—«ffiy:m&

Iii—19:1 9/1_>2/1} (“’rgfifibffiéaftéw {8. 1 g) {xi/Eryn

MSEM+H1+ :2 3 5.

(0238]

(2)2—;z%;1/—4«— kU7n/2L1zfifxlxt"? i§7*5—fllbfl§>’fifi {Free 55

—2)

fbétyjprepSS—l (8. 1g)@THywlérj—xv(80m1—2omi)£§

1am; 2N7kfiflz+ixy fihmféfifi (26ml) famiiffifizfifiéfifiéfim Birfifieét

T%LC*MST%%%‘1NE?$$%%M£¢%KLTEEE%LTHFklfl/H

zvéééEELf; EgtzNfigfimrfififié’HEZpHé2~BEBEKLEEH§EI€~vfififif$m

LFEO Eéfigéfifififivfii/fihffifigbto ifiigéLfiEF%%fiwT§1/‘ @Eflitfi‘fifi (6. 2

g} 095E~Lfiiwfilfifm

MS [M+H] + =2 0 7.

{023 1]

[3} t e r t —7“f/E/ (2~)l?xE/74— EU7fl/7fnfi'3'vL/t”9 EVV—Si/flp)

17~xigiw¥\{PreE.55i3)

{K’éfiféflPrepE’E—E (5. 2g} @FiblV—t e 1‘ tw7‘5/Wfl/ {50mi*

50mi} %§?12§¢:1~9:5¢»7:y (10, Sml) \ 971:;ertxzfi3w?‘§}f (9

. 55ml} Efimzto 1 Dogmaféfiéfififi‘z’sfito .fi$%§M%LménuzfiE%%

Lx figufiafaififiémfif I~ :1 $Lfl<i§ifi§éflfiifi$§§1fzvfiéfi§fiflby: fiEnfcfi

%:§%smfiévé‘fivrfifififiiifiééfifiiifififitto ?§r%flf;§§?fi&yfl7filfwfi3ixfin

7 $5‘374— CYAMAZEN, H i *F 1 u s hT M c 0 I umn, n—Ajfi’)’:

fifll%»=19:143:1)?%ELT%EK%%(8.0g)&%fio

MS [M+H:E + :2 :3 8.
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[0232) 

( 4 ) t e r t - f 7- Jv { [ ( 1 S , 2 R ) - 1 - ( 3 - 7 ;v .:T P 7 .::r:. ::::. ;v) - 2 - 1::: !-" 
p :1(- / / T }V '/ ~ p f p t:" )V J / T IV} ( 2 - / T /V - 4 - " IJ 7 )V ::T p / T IV '-" l) :": :.; 

/- 5 --1 ;v) j}- /{ / - l-- ( P r e p 5 5 - 4 ) 

ft:15'-4&1Prep14-3 (500mg) O)/~oo/5'Ymifli (6. Oml) i~7krnT 

, r. l) ::c 7- Jv 7 :": Y ( 3 2 2 ,, 1 ) , 7 5' Y .A ;v * ::::. 1v ~ o l) !--" ( 1 7 1 JJ. 1 ) :a- JJo ;t ~ 
-~~~OO~W~~~. &~~~~7k~W;t/~cc;J.5Y~~~~~L~. ~G~~~-
-~~&77*'/~L~~-~~.Mff.ELm~~!f&J~~~- @~~4&J0)7tl--=l--1J 
1v&W: (10m!) ~~~~•t'/'/L, ftfr!f&JPrep55-3 (699mg) ~:!Jp;tso 

"C ~~ 'C ~~~W 2 ~ t=.. &Ft.~~ :Ill;: it; L, ?k ~ :!Jp ;t ~fl'fit.::c 7-;v~ ~tVlCtm l±l L t=.. :f~ G ~ t=. 
~-ili';i :a- !il1t!'@:7 :7· * / '/ L ~ ijtt;. ~ ~/,1\tff{,l,jlts L t::. 1~ G ~ t=.1.ti:J1t :a-/ 5' / - ;v ( 5 m l 
) l::i'£1:~~2~ 1 N?k!Wft-t- !-- lJ '/ L?kmw ( 1. 26m l) ~1Jil.:t~i!lt ~ 3 0 ~f,.'J~W ~ 
~~. &!Z:~I~?k:a-W.:tm•.::c"f-~~~w~l±JL~. ~G~~~M-:a-!il1t&77*/7L 

~~-2~~. -~··· ~~~'/l)j}if;vj}5L:7c7!--757~- ( (YAMAZE 
N, Hi- F 1 us h T M co I u m n, i~tl:\m!!lit: n -r._'/.)7 Y: !'fl'•x"f-;v= 1 9 : 

l -+ 1 : 1 ) ~ 'fi!f ~ L -c ~~eft if 4&.1 ( 2 0 0 m g ) ~ 1~ t=.. 
M S [M+ N a] + = 4 7 8. 

[0233] 
( 5 ) t e r t - 7" 7- Jv { [ ( 1 S , 2 R ) - 1 - ( 3 - 7 Jv ::T o 7 :o:: = Jv) - 2 - $ rv 

:0: ;v :/ :7 o 7 o t:" ;v J 7 7- ;v } ( 2 - 7 7- ;v - 4 - 1-- !J 7 Jv ::T o 7 7- ;v e 1J :": :./ Y - 5 -
_.-f;v) j}-;{;J.-f. (Prep55-5) 

ftif'IY.l P r e p 5 5 - 4 ( 2 0 0 m g ) 0) / ~ o o 7 57 Y ( 5 m l ) miE'l 1::, 7k 1% T D 

e s s-Mart i nlli'\:~~:!Jo;tt=. • .:CO);t;t 1~f'.,"J~.Y~~-ttt::1'&, &;;t=ihf~D:t•**T 
l-- 'J '/ L?k~r~- N a 2 S 0, O)il'\!:ifl~tW:a-:!Jp;tj~flJH~tc~:9 ::1:. ~m:J'F Lt::. &l&ih~/ :7 
oo;J.?Y~~W:tmtl:\L~. ~G~~~--~m&77*'/'/L~ijtt;-2-tt.ffi~EL~ 
• ~~:a-:/IJ j]l;f;vn5L:7 o7 l--:7.57~- (YAMAZEN, Hi -F Ius hT"' 

column, i~tl:l~frj,!:: n-"'-757/: mB.::r:.=J-~=4: 1-+1: 1) ~ffi~L-c.f~ilc 

ft if 4&.1 ( 1 8 0 m g ) ~ :f!if t::. 
M S [M + N a] + = 4 7 6. 

[0234] 
( 6) ( 1 s 2 R) -2- [ ( t e r t -7· l--:li-'/:IJ;v;f-::::.Jv) ( 2-7 "f-;v- 4- !-- l) 

7 JJ.- :T 0 / T /V Cc ') :": :./ /- 5 - -1 /V) 7 :": / ] ;J. T }V- 2 - ( 3 - 7 }V T (:1 7 .:L = )V) 

:/ :7 o 7 o r!:. / 1:J !v ;f, / B ( P r e p 5 5 - 6 ) 

ftif!lo/JE.rep55-5 (l80mg) 0)7t!--Y-?kifi!:ifm'l!t (4ml-2ml) (;:: 

2-/7-Jv2-f'TY (210111), lJYmt=?k*T!--lJ'/L (57. 2mg), 9J:f;l[ 

*B-T r. 'J '/A ( 5 3. 9 m g) ~ JJa ;t f;:o ~r.ffit ~ ta"fr~'ltitW L t:: f&, BUti~~~uk ~ :!Ju 
;t / ~ o o ;I 57/'~ -c ~iVlC~I±l L t::" 1~ G ~ t::~;fli)li ~MLW'" ~,.of/'/ L ~~- L" ~-
8~ft?kRW'77*'/'/L~~-L·~L~. •w:~-Eii.L, ~~1ttt!lo/JO)@~~!Io/J 

( 1 8 6 m g) :a-1!!ft::.o 
M S [M+ N a] - = 4 9 2, 

[0235] 

~:!1£1JiJ 5 6 ( P r e p 5 6 ) l'i~:@iJ!JI 3 0) '¥$ 1:::£1§ C. "C ~:@ L t::a f_l1 L, P r e p 1 
3-21;:)(;tJ:t-t'0/::T-;vtJ>GP rep 13-5l:::.;ttJ:t-t'o7Jv:::l~;v{:$:<Dif~l:t~:@tJiJ 

4 9 0) ::17 $ ~~ £ --::1 L- ' "C iT -::o t;: o 
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[0236] 

[~8] 

~~f11 tlf~A: 
Prep ~ 56 

I 'Y}_ 
0 /. OH no 

yN 
I 

[0237) 

~1ft[ lfrj 1 

W5545-0l 90 

NMR ( 4 0 OMH z, CDCl) lHJ /X.I:l:M S 
1 H~NMR (4 0 OMH z, CDC l 3 ) 0 (PPm) : 
1 . 52-1. 59 (m, 1 H), 1. 7 3-1. 7 8 
(m, 1 H), 2. 2 2 ~ 2. 27 (m, 1 H), 2. 

3 7 ( s ' 3H), 2. 58 ( s ' 3 H), 4. 4 7 ( s' 
2H), 7. 1 1 ( t ' J = 7. 8Hz, 1 H), 7. 
4 3 ~ 7. 48 (m, 1 H), 7. 6 2-7. 6 7 (m, 
1 H), 7. 8 9 ( t ' J = 1. 6Hz, 1 H), 8. 
2 2 ( s ' 1 H) 
MS [M+H] += 4 2 5 

( 1 R ' 2 s ) ~ N ~ ( 5 - 7 )V :;J- p t:" ~ / / ~ 2 ~ ~ IV) - 2 ~ [ ( 2 ' 4 - / ;;>( T /V 

!:::" I} :2 / > ~ 5 ~ ~ IV) ~ ~ '/ /~ T IV J ~ 2 ~ 7 X. = )V / 7 p 7 p /{ / ;fJ IV* :If- -l;T :2 F ( 
1 ) 0) if liX: 
[ {t 4 6 ] 

(:th~ ' 
9 0 UF n ;r-N 1 

[0238] 
;fJ Jv * / !!&' P r e p 1 3 - 7 ( 6 3 9 m g ) ~ :) 7 P P ;;>( 5' / ( 1 0 m l ) i::t;gM~ ~ -1±­

, =.O)t;giJ3n:::.::t-~fiJ,v7oiJ F (36 7g I), DMF Ul<l!!f!t:&:) ~1J!l.:Zfc. :=_O)fZJZ: 

itlf ~ ~i.ffil. <: 1 ail' r,, :fltf'F L tc. fZJ;t: itR' ~ ilBtEEi111Hfe L, 'ffi.IW 7 o 7 ~ F ~1~ t::. 2 - 7 ::2 / -
5 ~ 7 ;v :;J- P 1:::, IJ / / ( 3 6 0 m g ) (}) T H F ( 1 0 . 0 m l ) j;g iEZ f,:: Y ~ '/ 7 P !:::" ;v x 

7 Jv 7 :2 / ( 8 4 8 tt l ) ~ /Jil ;t 6 0 "C (:::_ ~ l.ffil. L, 'ffi.lfit 7 P 7 ~ F 0) T H F ( 5 . 0 m l 
)~~~-TL, ~~-c'1~00:fltW~~~"fZJ;t:*~~-~-c-~~L1~00:fltW~~~­

.rz:z~~-EE·ML~-,~--=r:.7;v~*I:::.~~L. ~--~~-L~. ~--~·* 
H•vY*V~A~~-~~--~~-EE-MLk. ~M~NH~VIJ;fJif;v;fJ7A7n 
< i--7"77-{- (YAMAZEN, Hi ~Flus hT '4 column, mtl:lm!f!t: n~ 
~79>:~Mxf-~=19: 1-3:2) <:M.L.~Ghk§~~l:::./xf~x-~ 

;v ~ JJ[] ;t t::. 11r tl:ll.Jc li!iJ {;$: ~ l!i I&~- L"C t~llc f!:: if!WJ ( 4 1 8 m g ) ~ 1~ tc. 
1 H~NMR (400MHz, CDCl") 8 (ppm): 1. 60-1. 64 (m, 1 
H) , 1. 9 0 ( t, J = 5. 2Hz, 1 H) , 2. 1 2 ( b r d t, 1 H) , 2. 2 0 

( s, 3 H) , 2. 54 ( s, 3 H) , 4. 4 0 ( d, J = 9. 2Hz, 1 H) , 4. 5 
1 (d, ]=9. 2Hz, 1H), 7. 26~7. 47 (m, 6H), 7. 96 (s, 1 

H) , 8, 0 6- 8. 1 2 (m, 2 H) , 8. 3 3 ( b r d s, 1 H) . 

M S [M+ H] + = 3 9 3 
[0239] 

* ~:lffilffu 2 - 4 5 l:t. ;fJ Jv* >. p r e p 1 3 - 7 ~{:I:~ 0) 7 ::2 / ~ ~lft[{:Jlj 1 ~ ~t*O)'fO 
~!C J:: V) iff& L fco 
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[0240) 
hi'!: 9] 

3 

4 

5 

VV5545-0l 91 

NMR (400MHz, CDCl) &U'/3UiMS 
1 H- NMR 0 ( p p m) 1. 7 8 ( d d, J = 5. 
6, 8. 0 Hz , 1 H) , 2. 0 1 ( t , ] = 5. 6 H 
z, 1 H) , 2. 1 7 ( s, 3 H) , 2. 1 8 ( s, 3 
H) , 2. 2 5 ( b r t, 1 H) , 2. 5 7 ( s , 3 H) , 
4 . 4 4 ( d, J = 9. 6 H z , 1 H) , 4. 6 3 ( d, 
] = 9 . 6 H z , 1 H) , 6 . 4 6 ( b r s , 1 H) , 
7. 3 2 - 7. 4 1 (m, 3 H) , 7. 4 4- 7. 4 7 
(m, 2 H) , 8. 0 2 ( s , 1 H) 

MS [M+H] += 3 9 5 
1 H-NMR i5 (ppm) 1. 72 (dd, ]=5. 
6, 8. 0 H z , 1 H) 1 . 9 8 ( t , J = 5. 6 H 
z , 1 H) , 2 . 1 6 ( d d , J = 5 . 6 , 8 . 0 H z , 
1 H) , 2. 2 0 ( s , 3 H) , 2. 4 1 ( s, 3 H) , 
2 . 5 6 ( s , 3 H) , 4. 4 3 ( d , ] = 9. 6 H z , 
1 H) , 4. 5 2 ( d, ] = 9. 6 H z, 1 H) , 6. 
5 9 ( s , 1 H) , 7. 3 0- 7. 3 8 (m, 3 H) , 
7. 4 2- 7. 4 5 (rn, 2 H) , 7. 9 8 ( s, 1 H) , 
8 . 9 1 ( b r s , 1 H) 
M S [M + H] "= 3 9 5 
1 H- NMR 0 ( p p m) 1. 6 6 ( d d, ] = 5. 
6 , 8. 0 H z , 1 H) , 1 . 9 4 ( t , ] = 5 . 6 H 
z , 1 H) , 2. 0 9 ( d d, J = 5. 6, 8. 0 H z, 
1 H) , 2. 1 5 ( b r s, 3 H) , 2. 2 1 ( s , 3 
H) 2. 2 3 ( s, 3 H) , 2. 5 5 ( s , 3 H) , 
4. 4 0 ( d, ] = 9. 6 H z , 1 H) , 4 . 5 0 ( d , 
] = 9. 6Hz , 1 H) , 7. 2 9- 7. 4 2 (m, 5 
H) , 7. 9 7 ( s , 1 H) 
MS [M+H] +=4 0 9 
'H- NMR i5 ( p p m) 1. 6 7 ( d d, ] =b. 

6, 8. 0 Hz, 1 H) , 1. 9 4 ( t, ] = 5. 6 H 
z , 1 H) , 2. 1 6 ( d d, ] = 5. 6 , 8 . 0 H z , 
1 H) , 2. 2 2 ( s, 3 H) , 2. 5 5 ( s , 3 H) , 

. - 6 ) ( 4. 4 1 l d, ] - 9. H z , 1 H. , 4. 5 1 d, 
J = 9. 6 H z , 1 H) , 7. 3 6 - 7. 4 0 (m, 3 
H) , 7 . 4 6 - 7. 4 8 (rn, 2 H) , 7 . 8 8 ( d 
d , ] = 2 . 4 , 8 . 6 H z , 1 H) , 7 . 9 7 ( s , 
1 H) , 8. 2 1 ( d, J = 8. 6 H z , 1 H) , 8. 
4 1 ( b r s, 1 H) , 8. 5 4 - 8. 5 5 (rn, 1 H) . 
MS [M+H] +=4 4 3 
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NMR (4 O ONE-12, CDC13)&@/RHMS
 

 

 
 

M51M+H1*:409

N18£M+H11=4 4 3

 

‘H—NMR (3 (ppm) :1. 7’8 (dd, JZS.

6,8.032,1H),-.01<t,1:5.6H

z, 11D , 2. 17 (3, BBQ , 2. 18 (s, 3

H),2.25(brt,1H),2.5?(S,SHL

4.44(d,3:9.6Hz,1H3,4.63(¢

}:9. 6H2, 1H) , 6. 46(131‘3, 1H) ,

7.32—7.41(m,3H),7‘44~7 4?

(Kb 2}U , 8. 02 (5,:1H).

MS EM+HE+=395

1HwNMR 6(ppm):1.?2(dd,]=5

5,8.0Hz,EH),1.98{t,J:5.6H

z,1H),2.16(dd,l=5.6,8.0HL

31H),2.20{s,3H),2.41{5,3H),
i2.55(s,3H),4.43(d,3:9.6HL
i1H),4.52{d,J:9,6Hz,1H},5.

59(331H),7.30—?.38(m,33),

7.42—7.45(m,2H),7.98(s,1HL

8. 91 (hrs, 1H) .

1&8 MJ+PH *=:395

IH—NMR 5(ppm):1,66(éd,J:a

5,8.0Hz,1H),1.94(t,j=5.6H

z,1H),2‘09<dd,j=5.5,8,0HL

1H),2.15{brs, 3H), 2. 21(3, 3

H), 2. 23 (s, 833, 2. 55 (s, 3H5,

4.40(d,]=9.6Hz,1H) 4 said;
JIQ.6HZ,1H),?.29*7 42(m,5

H}, ?. 97 {3, 1H}. §

 

 
 
 

lfi—NMR 5Eppm);1.67(dd,325
6,8.0Hz,1H),1.94{t,J=5.6H

z,1H),2,16{dd,}=5.6,8.OHL

1H),2.22(s,3H),2.55(s,3H);

4.41id,1:9.6Hz,1H},4.51(¢

3: 6H2,1H),7.36—7.40(m,3

H),7.46~7.48(m,2H),7.88(d

d,}=2.4,8.6Hz,1H3,7.97{m

1H>,8.21<d,J=8_6Hz,1H),8.

41(brs,um,8.54—8.55{m,1HL
 



[0241] 
[cJ'H 0) 

6 

7 

8 

9 

VV5545-0I 92 

NMR (4 0 OMH z, CDC I,) &U'/Xi;l:MS 
''H-NMR (o (ppm) 1. 66 (dd, }=5.1 
0, 8. 2Hz, 1 H) , 1. 9 7 ( d d, J = 5. 0, 
5. 8 H z , 1 H) , 2. 0 8 ( s , 3 H) , 2. 4 0 

( d d, J = 5 . 8 , 8. 2 H z , 1 H) , 2 . 5 1 ( s , 
3 H) 4. 5 1 ( d, J = 9. 6Hz, 1 H) , 4. 
5 9 ( d, J = 9. 6Hz, 1 H) , 7. 2 9- 7. 3 
4 (m, 1 H) , 7. 3 7- 7. 4 2 (m, 2 H) , 7. 
4 7 - 7. 5 5 (m, 5 H) , 7. 9 9 ( s , 1 H) , 
8 . 1 8 ( d d , J = 1 . 8 , 8. 2 H z , 1 H) , 8 . 
6 2 ( d d, J = 2. 6, 6. 2Hz, 1 H) , 8. 8 
4 ( d d , J = 1 . 8, 4. 2 H z . 1 H) , 1 0. 2 
1 ( b r s, 1 H) 

M S [M + N a ] + = 4 4 7 
MS [M+H] +=4 2 5 

'H-NMR ( i5 (ppm) 1. 67 (dd, J= 
5 . 6 , 8 . 0 H z , 1 H) , 1 . 9 6 ( t , J = 5. 
6 H z, 1 H) , 2. 1 5 ( d d, J = 5. 6, 8. 0 
H z, 1 H) , 2. 2 1 ( s, 3 H) 2. 5 3 ( s , 
3 H) , 4. 52 ( d, ] = 9. 6Hz, 1 H) , 4. 
5 9 ( d, J = 9. 6 H z, 1 H) , 7. 2 9- 7. 4 
0 (m, 4 H) , 7. 4 7- 7. 4 9 (m, 2 H) , 7. 
5 4 ( d d, J = 2. 4, 8. 8 H z , 1 H) , 7. 9 
0 ( b r s , 1 H) , 8. 0 2- 8. 0 8 (m, 3 H) , 
8. 2 7 ( d, ] = 1. 8Hz, 1 H) , 8. 8 3 ( d 
d, J = 1 . 8, 4. 0 H z, 1 H) 
M S [M + N a ] + = 4 4 7 
MS (M+H] +=4 2 5 
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 iNMR<4ODMHz,CDC13}&fi/RfiMS
 

5

 
 

gWhmvmm(ppm):1.z’:‘.6(dd,J::-3.a

0,8.2Hz,1H),1.9?{dd,}=5.m

5.8Hz,1H),2.08(s,3H),2.40

{dé,J=5.8,8.2H2,1H),2.51(&

3H);4.51(d,1=9.5Hz,1H},4_

59(d, $9.6HZ,IH),7.29—7.3

4{m,1H},7.3?—7.42(m,2HL 1

4im7,55(m,5H ,?.99(s,1H>,

8 18(dd J21.8,8.2Hz,1H),&

62(dd,J 2.6,6 2Hz,1H),8.8

4(dd,] 1.8,4.2HZ,1H),10.2

1 (331‘s, 1H).

 

 

MS Dm%H]+=425
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16H2,1H),2.15(dd,}:5. .
Hz, 1H), 2. 21(3, 3H), 2. 53 ( ,

IVES [M+Na] '244?

EVIS {M+H] +=42  
IH~NMR( 5(ppm);1.67(dd,1=

5 6,8.0Hz,1H),1.96{t,J=5
6,8 0

S

3H),4.52(d,J:9.6Hz,1H),4.

59(d,Jm9.6Hz,1H),7.29—7.4

0 {1:1, 4H}, 7. 47—7.49 (In, 2H}, ?.

54((1'6, J 2. 4, 8. 8H2, 1H), 7. 9:
0 (bra, 1 YH);8.02~8.08(m,3H}J
8.27id,3=1.8Hz,1H)38.83{$

d,J=1.8,4_GHz,1H).

5  
 



[0242) 

[-j<( 1 1 J 

1 1 

1 2 

1 3 

VV5545-0l 93 

NMR (400MHz, CDCl 3 ) &Lf/JU±MS 
1 H- NMR i5 ( p p m) 1. 6 6 ( d d, J = 5. 
6, 8. 0 H z, 1 H) , 1 . 9 3 ( t, J = 5. 6 
H z , 1 H) , 2 . 1 5 ( d d, J = 5. 6 , 8 . 0 
H z . 1 H) , 2. 2 0 ( s, 3 H) , 2. 5 4 ( s , 
3 H) , 4. 4 2 ( d, J = 9. 6Hz, 1 H) , 4. 
5 1 ( d, ] = 9. 6Hz, 1 H) , 7. 2 4- 7. 
3 9 (m, 4 H) , 7. 4 5-7. 4 8 (m, 2 H) , 
7. 9 7 ( s , 1 H) , 8. 3 6 ( b r s, 1 H) , 
8. 4 3- 8. 4 4 (m, 2 H) 
1 H-NMR o(ppm) 1.63(dd,]=5. 
6, 8. 0 H z , 1 H) , 1 . 9 1 ( t, ] = 5. 6 
H z, 1 H) , 2. 1 1 - 2. 1 5 (m, 1 H) , 2. 
2 3 ( s , 3 H) , 2. 5 6 ( s , 3 H) 3. 8 7 

( s , 3 H) , 4 . 4 3 ( d, ] = 9. 6 H z , 1 H) , 
4 . 5 5 ( d, ] = 9 . 6 H z , 1 H) , 6 . 4 8 ( d, 
J = 8. 8 H z, 1 H) , 7. 2 8 - 7. 3 9 (m, 
3 H) , 7. 4 6- 7. 5 6 (m, 4 H) , 7. 9 8 
- 8. 0 0 (m, 2 H) . 
M S [M + HJ + = 4 0 5 
1 H- NMR i5 ( p p m) : 1. 6 2 ( d d, J = 5. 
2, 8. 0 H z, 1 H) , 1 . 9 1 ( t, ] = 5. 2 
H z , 1 H) , 2. 0 9 ( b r t , 1 H) , 2 . 2 2 

( s , 3 H) , 2. 5 5 ( s , 3 H) , 4. 3 8 ( d, 
J = 9 . 4 H z , 1 H) , 4 . 4 7 ( d , ] = 9 . 4 
H z, 1 H) , 7. 0 6 ( d, J = 8. 0 H z, 1 H) , 
7. 3 0- 7. 3 8 (m, 3 H) , 7. 4 5- 7. 4 
6 (m, 2 H) , 7. 6 2 ( t , ] = 8. 0 H z , 1 
H) , 7. 9 5 ( s, 1 H) , 7. 9 9 ( d, ] = 8. 

0 H z, 1 H) , 8. 2 5 ( b r s, 1 H) 
M S [M + H] + = 4 0 9 
1 H- NMR i5 ( p p m) 1. 6 5 ( t, ] = 6. 
0 H z, 1 H) , 1. 9 5 ( t, J = 6. 0 H z , 1 
H) , 2. 1 6 ( t, 1 = 6. 0 Hz, 1 H) , 2. 
2 1 ( s , 3 H) , 2. 5 2 ( s , 3 H) , 4. 5 0 
( d , J = 9. 4 H z , 1 H) , 4 . 5 8 ( d , J = 

9. 4Hz, 1 H) , 7. 2 8 - 7. 3 6 (m, 3 H) , 
7. 4 4 - 7. 4 6 (m, 2 H) , 7. 5 8 ( d, J 
= 5. 8 H z, 1 H) , 7. 6 4- 7. 6 6 (m, 1 
H) , 7. 7 6 ( d, J = 8 . 8 H z , 1 H) , 8 . 
0 1 ( s , 1 H) , 8. 2 7 ( b r s , 1 H) , 8 . 
4 5 ( d, ] = 5 . 8 H z , 1 H) , 9. 1 4 ( b r 
s, 1 H) 
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 §NMR(4OOMH2,CDC13)&@/XHMS
 
  

  

I

W? \FF

11 A

VA-

   
 

   
”H—NMR 5(ppm>:1.66(dd,J:5

6,8.0Hz,1H},1.93{t,J=5.6

Hz,1H),2.15(dd, :5.6,8.0

Hz,1H),2.20(s,3H),2.54(&

3H),4.42[d, 29.6Hz,1H>,¢

51(d,J=9.6Hz,1H),7.24—?

39(m,4H},7.45w7.48{m,2H),

7. 97 (s, 1H}, 8. 36 (hrs, 1H),

8.43—8.44<m,2H)_

1H—NMR éCppm):1.63(dd,5=5fi

6,8.0Hz,1H},1.91{t,J:& m
Hz,1H),2.11—2.15(m,1H),2A

23(5,3H),2.56{S,BH}33.87

{5,3H},4.43{d,J=9.6Hz,1HL

4.55(d,J:9.6Hz,1H),6.48(¢

1:8.8Hz,1H),?.28—7,39<m,

3H},?.46—7.56(m,4H),7.98

—8.00(m,2H).

MS£M+HE+:405
 

12 
13

 
 

CF

 

lH—NMR 5(ppmj:1.62(dd,3=5l
2,8.0Hz,1H),1.91{t,J=5.2

Hz,1H),2.0§(brt,1H},2.22

{3,3H),2.55($,3H),4.38{&

J=9.4H2,1H),4.47{d,J:9.4

Hz,1H),7-06<&,}=8.0Hz,1HL

?.30m?-38(m,3H),7.45_7.4

6<m,2H),7.62(t,J=8.0Hz,1E
H),7.95(s,1H),?.99(d,]=8fi
GHz,1H),8,25(brs,1H). 3
MS£M+HJ+2409

1H—NIVIR 61:13pm) :1. 65 (t, ]:6.

0H2,1H),1.95Ct,l=6.0Hz,1

H),2.16(:,§:5.0Hz,1H>,2.

21 (s, 3H), 2, 52 (s, 3H), 4‘ 50

{d,J=9.4Hz,1H),4.58(d,J:

9.4Hz,1H),7.28—7.36(m,3HL

7.4477.46(m,2H},7.58(d,}

:5‘8H2,1H),7.84—7.66(m,1

H),7-?6(d,1=8‘8Hz,1H),8-

01 (3,:1H), 8. 27 (b373, 1H), 8.

45(d,J:5.8Hz,1H),9.14{br

s, 1H}.
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[~ 1 2] 

1 tJ 

WSS45-0l 94 

!NMR (400MHz, CDCI,,) &V/XI;tMS 
1 H- NMR o ( p p m) 1. 6 2 ( d d, J = 5. 
2, 8. 0 Hz, 1 H) , 1. 9 1 ( t, J = 5. 2 H 
z, 1 H) , 2. 1 2 - 2. 1 5 (m, 1 H) , 2. 2 
0 ( s , 3 H) , 2 . 5 4 ( s , 3 H) , 3 . 3 9 ( s , 
3 H) , 4. 4 1 - 4. 4 3 (m, 3 H) , 4. 5 1 ( d, 
J = 9. 2Hz, 1 H) , 7. 0 3- 7. 0 4 (m, 1 
H) , 7. 2 7 - 7. 3 8 (m, 3 H) , 7. 4 4- 7. 
4 7 (m, 2 H) , 7. 9 7 ( s , 1 H) , 8. 0 0 ( b 
r s , 1 H) . 8 . 2 2 ( d , J = 5 . 2 H z , 1 H) , 
8. 4 8 ( b r s , 1 H) 
M S [M + H] + = 4 1 9 
1 H-NMR o (ppm) 1. 64 (dd, ]=5. 
6 , 8 . 0 H z , 1 H) , 1 . 9 2 ( t , 1 = 5 . 6 H 
z , 1 H) , 2. 1 5 ( d d, J = 5. 6, 8. 0 H z, 
1 H) , 2. 2 0 ( s , 3 H) , 2. 5 4 ( s , 3 H) , 
4. 4 1 ( d, J = 9. 6Hz, 1 H) , 4. 5 0 ( d, 
J = 9. 6 H z , 1 H) , 6 . 5 6 ( t , 1 = 5 6 . 0 
H z, 1 H) , 7. 1 8 - 7. 3 9 (m, 4 H) , 7. 
4 6 - 7. 4 8 (m, 2 H) , 7. 9 6 ( s , 1 H) , 
8. 2 1 ( b r s, 1 H) , 8. 3 8 - 8. 4 0 (m, 
1 H) 

M S [M + H] + = 4 2 5 
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u)2433

[$121

fimwrfififi fiNMR<400MHz,CDCIS}&@/Emms

14 inNMR 5(ppm):1.62<dd,}=5
/

ngfii‘ 2,8,0Hz,1H),1.91it,J:5.2HO '/N 2,1H),2.12—2.15{m,1H}}2.2O
n

Egg /i~ Ofs,3H),2.54(s,3H),3.39(m?

N\N 2%) mm,4.41~4.43<m,mm,4_51(¢1:9.2Hz,1H},7.03—7.04(m,1

p H),7.2?~7.38(m,3H),7.44—7w
4?(m,2H),7.97(s,1H),8.00(b

rs,1H),8.22{d,J=5.2Hz,1H)fi
8,48(brs,1H).

MS EM+H1+=4 1 9
 
15 ’H—NMR 5(ppm):1.64{dd,3—5

iijmv 6,8.0Hz,1H),1.92(t,3:5.6H
wj§yw g2,1H},2‘15{dd,J15.6,8.DHz,
I 20(3,3H),2.54(s,3HL9 o \N E1H),2‘

:flfi /v ‘4.41(d,J=9.6Hz,1H),4.50(¢
n¥kf J=9.6Hz,1H>,6.56(t,J=56.0

F Hz, 1H), 7. 18—?. 39 (m, 4H} , 7.

45—7.48(m,2H),7.96(s,1H),

8.2Iibrs,1H},8.38—8.40(m

1H).

MSEM+H1+=425
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[0244] 
[* 1 3] 

1 9 

2 2 

2 b 

E28 

MS [M-r-H] += 

409 

MS [M+H] 
4 1 7 

4 59 

+_ 

MS [M+H] + 

=408 

MS [M+H] 
389 

20 

2 3 

2 6 

2 9 

MS [M+HJ += 

404 

MS [M+H] 
4 1 6 

+_ 

MS [M+H] ~= 
4 1 7 

MS [M+H] +=4 
5 2 

1 8 

2 1 

'2 4 

2 7 

30 

W5545-0l 95 

MS [M+H] 
3 9 3 

MS [M+H] 
4 59 

O,A 
o---' )---,... 

"~ 0 \ r- eN n,__ 
N~N ~ Cl 

MS [M+H] 
408 

MS [M+H] 
4 3 3 

MS [M+H] 
4 1 0 
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E 2 81 GA“
QiQ

MS EM+H} +=
389

 
  
 
 

/ I\ out“

W 0 /N a
QKN 06‘s3 1‘ i}

MS EM+HJ +=4
5 2

 

“25545—01

fifi’fi‘ifi %EK\ MS ififi‘fl [gift MS
1 7 1 8 /

1 V7” L) Q» 9;»;
f I g” M ‘ + 3 +S EL'I H I‘1 +i —

:I§4£M+HJ — 393
2 0 / g 2 1 /

Q \kaa
OflNH 6” 0/; N}:' O

?/r£ \j} T 3‘ N\

i * 0 ifMS M+H} 4= f, 3 1":

I 4 1 ? if? ELK/Hm MS [M-i-H} +~4 5 9

2 2 i a 2 3 K.

h / K} «/, ")\Y
\r N \L’D “7/“ Hflgfiwf

o ‘ 0W
M5 WHH} T MS [M+H3 *2
4 5 9 _ 4 4 5

2 5 / 1 2 6 / '\“fin", "~ 1 \ 4),“,

Q Q Q Q Q 3
7/ N4? F T (5/ c:+

1:15 EM+H3 MS {M+H] += MS [NI-Hi] +2
“4 0 8 4 1 7 7 4 3 3

2 9 3 0

MS EM+HJ +:
410
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[0245] 
[31.:1 4] 

34 

3 7 

40 

43 

1MS [M+H] ~= 
4 1 0 

MS [M+H] 
4 1 7 

MS [M+HJ ~= 
4 1 6 

MS [M+H] ~= 

4 1 8 1 

MS [M+H] 
442 

[0246] 

* 1Jl[ fJJJ 4 5 

3 5 

3 8 

4 1 

44 

MS [M+H] 
4 2 6 

MS [M+H] 
4 3 3 

MS [M+H] ~= 
4 4 1 

400 

3 6 

3 9 

4 2 

I 

VV5545-0l 96 

MS [M+H] 
409 

MS [M+H] 
404 

,_ 

MS [M+H] ~= 
4 1 3 

MS [:tvFH] ~= 
4 1 8 

( 1 R , 2 S ) - N - ( 5 - 7 P P - 4 - ;;( =T Jv 1:::" I) :/ / - 2 - '1' !v) - 2 - [ ( 2 , 4 
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“15545—01

fififist

G
ofl‘nno a

V» ON \.

7/“ Eli N

EVIS [M+H] ”9:

     
 

     
 

; MS {NEE-H} +=

3 4 1 6 4 4 l f 4 1 3/ /

43 0 §\ I’M“ 4 1 Gm,“ 4 2 gang“
gm 9% Mn/ a e / ~ g / /

17?; § 753 K} E M a
4 E g N}, I 0

E HO ‘ / EE §
E 1L: ‘ +
EMSEM+H]’= MSEM+H3 MSEM+HJ m
E 4 O O 4 1 8
' 4 1 8 E

4 s :3} A :4 4 Q "—7
of)?“ 5 A i

/ U 1 S) G NH

”fir/:3 F 1‘ fl féfiR
o! -F NVN F \N)

_ J F \s F

E !— +: ‘

MSEM+H1+= §§2§M+HJ g
442 i ;

[ O 2 4 6 I

EEW45

(IR, 23} "N— (5—?nav4—x%way§y72—4»)

 
  
  

 

  
  

96
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W5545-0l 97 

- :/ ;1- f '" t:" iJ :::: / /- 5 - ~ ;v) :::t ct- / ;1- f '" J - 2 - 7 :r. = ;v / :7 o / o /~ / fJ ;v ;t;' 
~7 3: F ( 4 5) O)iS'FJX: 
[ ft 4 7 l 

QTy" Yo ' 0 "y~'"' 
N 

" 
~N I 4s 

[0247] 

j; iv * / t'lW P r e p 1 3 - 7 ( 5 0 0 m g ) :a:/ Y P P ;1- :?' / ( 5 m I ) ~~ rg:JW 2; it, 
::::t ~'if !J ;v Y o !J ,,- ( 2 8 8 M I ) , D M F (~oo) ~1m .Z "i£11ii c 2 ai'f Fa'Hi.:f¥ L. t:." &J;t: 
?15l ~ !ij/;fEjf/Ur'W L., lffl.t'JW 7 0 7 ~ P' ~ f~ f::_" 2 - 7 3: / - 5 - Y D D - 4 -;I- f Jv t:o 1) // 

( 3 5 9 m g ) 0) 1 , 4 - :/ ::::t ~ 'IJ- > ( 4 , 5 m I ) 1$;. itR f~ N , N - / ~ '/ / o t:" ;v .::c f 
Jv7 0: > (6 6 4 !1- I) ~JJll.Z 1 2 5"C!~~iliil., #lt'!W7 o 7~ f-:'0) 1, 4 -/:;t~y/ 

(3ml) mw~ooTL~0)£*0)MNc1~~M:f¥2:it~. &~*:a:"i£•£c~~LI 
2 ~Fa, m f¥ 2; itt:: 1~, 5Ui,: if\'i ~~ JK :a:~ 00 ;IJO ;t -c l'Je!(fE iJHifs L , :1'5; il::;!: N H - "/ !) j; 7 ;v j; 7 
L 7 D7 1- 7''7 7-1- (Y AMAZE N, H i-F I u s h r M c o l u m n, S i z e 

: Ivi+L, n-~/7/: l['f'~.::c7;v) c·'fi1rii'l1L, 1~C:,;h.t:.§~"J'i1:J:;J:.::c-'T;vc?5ti¥L, 

ilf mu~t:t~ L. -c' .fi'{Jl'c ft ij-~ ( 9 5 . 5 m g ) ~ ~ f::_o 
1 H-NMR (400MHz, CDC1 3 ) o (ppm): 1. 54-1. 68 (m, 1 

H), 1. 90 (t, J=5, 6Hz, 1H), 2. 07-2. 16 (m, 1H), 2. 

21 (s, 3H), 2. 35 (s, 3H), 2. 55 (s, 3H), 4. 40 (d, J= 

9. 6Hz, IH), 4. 51 (d, J=9. 6Hz, 1H), 7. 20-7. 50 (m 

, 5 H) , 7. 9 7 ( s, 1 H) , 7. 9 8 ( s, 1 H) , 8. 1 6 ( s, 1 H) , 8. 
27 (s, lH) 
MS[M+H]~=423 

[0248] 

* '% 1Jf[ f;9JJ 4 6 - 5 o i::L 1J ;v * / M P r e p 1 3 - 7 c 1:f: ~ 0) 7 :::: / :a:~ 1Jf[ 15iJ 4 5 c 1PJ tl'< 
O)~$c&~6itft~L~. M•I~Lc-Mscfi~~. 
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[0249] 

[* 1 5] 
~EIEW~ :fjlf:@::o\:, MS 
46 10 : ~ 'Y}_ ~ ,.,,,,, 

0 NH "r) (j )--N 
)=) NfN 
if 

N 
MS[M+HJ+=400 

49 0 :f)_ 
NH 

I 0 )--!:) ,:" N 

)=) N,"- N r Cl 

MS[M+H]+=409 

[0250] 
~ 1il!1 {91] 5 1 

~1il!1f9u 
47 

50 

W5545-0l 98 

:fjlf:@: JOt, M S ~;lifEfJiJ I tilf:@::JOI:, MS l 

0 48 0 Y>-Y}_ 
0 § NH NH 

"r) 0 r~ ~H oN'~ 
NrN ~N' 0\ 

NfN )=/ 

MS[M+H]+=389 
iMS'M+H]+=406 i c 

0 I 

'Y}_ 
~ O ~H 

r--~ 
N/N r 

MS[M+H]-=405 i ~ 

( 1 R ' 2 s ) - 2 - [ ( 2 , 4 - :; ;l T /V !::" l) ~ :; / - 5 - ~ /V) :ot ~ :/ ;< 7- /V] - N 
- ( 5 - 7 Jv ;T C1 - 4 - ;1- 7- Jv e l) :/ /- 2 - ~ Jv) - 2 - 7 = =: !v :/ 7 C1 -;/ C1 /~ / 1J Jv 

;f ~ -lf ~ F ( 5 1) 0i;-!JX 

[ {t:4 8 l 

0 ·h~yN""' 0 0 i "r) #F 

NY~ 
I s1 

(0251] 
1J Jv ;f / !W P r e p 1 3 - 7 ( 2 , 8 6 g ) :a: N , N - :/ ;< 7- Jv ;t: Jv A 7 ~ F ( 5 7 m 

t) ~=-~m2'-tt. ~O)~i!Z;.::z-7~/-5-7;v::TC1-4-t:"::JlJY (1. 45g), 

N , N - :/ ~· '/ 7' o 1::
0 

Jv .::c 7 Jv 7 ~ / ( 2 rn l ) :a: :!JD ;t td& , 7104'! r C: H A T U ( 4 . 3 
8 g ) :a: JJD ;t <: , ~ * ~ 00 ~ T 1:::. :fcj lt' <: ~ i'ffit T 3 lfif r~'l m l¢ L t.:: o .f: 0) '!& , 2 - 7 ~ / - 5 
- 7 IV ;;t- C1 - 4 - 1::" ::J l) / ( 2 4 2 m g ) {!: jj!.J)JD L -c ' 5I! ~=- 1 5 fl;f r~'l m j¢ L t.:: 0 -t 0) f& , 
2-7~/-5-7Jv::TC1-4-e:::zl)Y (300rng) {?ill.JJoL-c, 5!!'=-z4a#r~'l¥m 

J¢Li::o ..:CuYf&, &:!t¥tH=:.7k{?:!JD:;t-c l'fF!lif'.::cy;Vc'tml±l (x 3) Lt.::o W~l~:a:~f!J:J!it 

*7kl:~~-.-7kM!lif'v~*:/~Al:~·2'-tt,.i!Z{?Mff •• L~oHM:a::/lJ1Jij 
IV 1J 7 A :7 C1 "'< f- :;f 7 7 4'- {YAM A Z EN, H i - F 1 u s h T M c o l urn n, S 

i ze: L (NH-~Y'/'x.:7f-1J7A) +3L, n--"-7'37/:l'fF!W.::cr;v} C:;ffi:fl\.'!L 
, ~GtLt.::§Er)!WJ{?6 O"CC:!'i'!'!lif'.:cr;v (2m l) ~-"-:'t--lfY (24m l) !.::icg::n,L'C 
1* ,z 1:::. ~tilt ;t -c :lt>C 1% L to~: n" G -l!le :lt>C li: L , tJT l±l L t:: 1i'11 {:$: {!: tl\t I&~'* L -c , ~ ~c 11::. if!!~ ( 2 
. 4 g) {?1~f_::o 
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W5545-0I 99 
1 H-NMR (400MHz, CDC!:;) o (ppm): 1. 56-1. 66 (m, 1 

H), 1. 90 (t, 1=4. 8Hz, 1H), 2. 10 (dd, ]=6. 0, 8. OH 

z, 1 H) , 2. 2 1 ( s, 3 H) , 2. 2 4- 2. 3 0 (m, 3 H) , 2. 5 5 ( s, 

3H), 4. 41 (d, ]=9. 6Hz, lH), 4. 51 (d, ]=9. 6Hz, lH 

) , 7. 2 0- 7. 5 4 (m, 5 H) , 7. 9 0- 8. 0 4 (m, 3 H) , 8. 2 5 ( s 

, 1 H) . 

MS [M-7-H] + =4 0 7 

(0252] 

* ~ J1t!i: ~l 5 2 - 7 2 l;l: , ;1:7 Jv * / &l' P r e p 1 3 - 7 ~ , {'f:: ~ c7) 7 ::_ / ~ ~ Jlt!l {Jij 5 1 ,1:: fPl 
~ (}) CF ~ "{'- £3ZJ;t ~ -J±- E ;'i)t L.. f::_o 
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[0253] 

[* 1 6] 

b 3 

54 

55 

l 

W5545-0l 100 

NMR (400MHz, CDCl;} &U/X.I:iMS 
j 1 H-NMR 15 (ppm) 1. 61 (dd, ]=8. 

0 , 4. 8 H z) , 1 . 9 5 ( t , J = 5. 2 H z , 1 H) , 
2. 1 9- 2. 2 5 (m, 1 H) , 2. 2 1 ( s, 3 H) , 
2 . 5 2 ( s , 3 H) , 4 . 4 5 ( d , J = 9 . 6 H z , 
1 H) , 4 . 5 3 ( d, J = 9. 6 H z, 1 H) , 7. 2 • 
5- 7. 7 0 (m, 6 H) , 7. 6 2- 7. 6 7 (m, 1 ' 
H) , 7. 5- 7. 8 1 (m, 1 H) , 7. 8 2- 7. 9 
4 (m, 1 H) , 7. 9 9 ( s , 1 H) , 8. 1 1 - 8. 
1 3 (m, 1 H) , 8. 2 2- 8. 2 7 (m, 1 H) , 8. 
8 9 - 8 . 0 4 ( b r s , 1 H) 
1 H-NMR 15 (ppm) 1. 64 (dd, ]=8. 
0, 5 . 2 H z , 1 H) , 1 . 9 1 ( t , J = 5. 2 H z , 
1 H) , 2 . 1 2 ( d d, J = 8 . 0, 6 . 0 H z , 1 H) , 
2 . 2 4 ( s , 3 H) , 2 . 5 6 ( s , 3 H) , 4. 4 7 

( d, J = 9. 6 H z , 1 H) , 4 . 5 3 ( d, 1 = 9. 
6Hz, 1H), 6. 89 (dd, ]=9. 2, 2. 8H 
z, 1 H) , 7. 2 9 ( t , J = 7. 2 H z, 1 H) , 7. 
3 5 ( t , J = 7 . 2 H z , 2 H) , 7. 4 4 ( d, 1 = 

7. 2Hz, 2 H) , 7. 9 3 ( b r s, 1 H) , 7. 9 
9 ( s, 1 H) , 8. 1 2- 8. 1 7 (m, 2 H) I 
1 H- NMR 15 ( p p m) l. 6 4 ( d d, ] = 8. 
4, 5. 2 H z, 1 H) , 1 . 9 1 ( t , J = 5. 2 H z, 

' 1 H) , 2. l 2 ( d d, ] = 8. 4, 6. 0 H z, 1 H) , 
2. 2 3 ( s , 3 H) , 2. 5 6 ( s , 3 H) , 4. 4 6 

( d , J = 9 . 6 H z , 1 H) , 4 . 5 3 ( d , J = 9 . 
6 H z , 1 H) , 7 . 2 6 ( t , J = 8 . 8 H z , 1 H) , 
7 . 2 9 ( t , J = 7 . 2 H z , 1 H) , 7 . 3 4 ( d , 
J = 7 . 2 H z , 2 H) , 7 . 4 3 ( d , J = 7 . 2 H z , 
2 H) , 7. 9 9 ( s , l H) , 8. 1 0 ( d d, J = 8. i 
8 , 2 . 8 H z , 1 H) , 8 . 1 1 ( b r s , 1 H) , 8 . 

. 3 4 ( d, J = 2 . 8 H z , 1 H) 
• 

1 H- NMR i5 ( p p m) 1. 6 7 ( d d, J = 8. 
' 0 , 5 . 2 H z , 1 H) , 1 . 9 6 ( t , J = 5 . 2 H z , 

1 H) , 2. 1 9 ( d d , J = 8 . 0, 5 . 6 H z , 1 H) , 
2. 2 0 ( s , 3 H) , 2 . 5 2 ( s , 3 H) , 4 . 5 2 
( d, 1 = 9 . 6 H z , 1 H) , 4. 5 8 ( d, J = 9 . 

6Hz, 1 H) , 7. 2 9 ( t, J = 7. 2Hz, 1 H) , 
7. 3 6 ( t, J = 7. 2Hz, 2 H) , 7. 4 7 ( d, 
1 = 7. 2 H z, 2 H) , 7. 5 3 ( t, J = 8. 0 H z, 
1 H) , 7. 6 3 ( t, J = 8. 0 H z, 1 H) , 7. 7 
5 ( d, J = 8. 0 H z , 1 H) , 8 . 0 2 ( s , 1 H) , 
8. 0 4 ( d, J = 8. 0 Hz, 1 H) , 8. 1 7 ( b r 
s , 1 H) , 8. 6 9 ( d, J = 2. 0 H z , 1 H) , 8 . 
7 5 ( d, J = 2. 0 H z , 1 H) 

Page 102 of 453

  

 

   
 

 

  

W5545—01 100

{0253]

[$16]

@5513] $5555: NMR {400MHz, CD813} EEK/RHMS
52 fH—NMR 5(ppm):1.51<dd, :&Ej%‘ 0,4.8Hz>,1.95{t,J:5.2Hz,1HL

yffiWH 2 19—2.25(m,1H),2.21{S}SH),
% o x 2.52is,3H),4.45(d,J=9_5Hz_

1%% f”? 1H),4.53(&,J=9.5Hz,1H),7.2§
7w kw) 5—7.70im,5H),?.62—?.57(m,1'

\2 H),7.5—7.81(m,1H),T.82w7.9
4<m,1H),?.99<S,1H),8.11—&

13<m,1H),8. 2—8.2?(m,1HL 5

89—8.04(brs,1H).

53 / 1H—NMR 5(ppm}:1.64(dd,}:&

\EWJ O,5.2Hz,1H),l.91{t,J=5.2Hz,
_j§L 1}U,2.12{dd,3:8.0,5.0Hz,1HL

? J W 2.24{3,3H),2.56€s,3H),4.4?

W?) {i}(d,J:9.6Hz,1H),4.53(d,}=9.
3w \\ 6H2,1H)56.89(dd,3: 2,2.8H‘ F 2, 1H}, 7.29(t,_1:7 2Hz,-1H}) 37.

35(t,J:7.2Hz,2H},?.44{d,J:

?‘2Hz,2H),7.93(brs,1H),?.92
A 9(5,1H),8‘12*8.17(m,2H}. ;

54 fH—NMR 5(ppm3-1.64idd,J:&
i4, 5. 2H2, 1H), 1. 91 {1: 525.2512,

Jfl>‘ §1H3,2.12(dd, 1:8. 4 6SOHZ, 1HL
\ 9 o’fifi 2.23(5,3H),2.55{5, H),4.46
F?) //k (d,J=9.5Hz,1H),4.53<d,J:9
N?“ X?” 6H2,1H),7,26{5,j:8.8Hz,1H}

r m 7.29(t,3=7.2Hz,1H),7.34(¢
J=7.2Hz,2H},7,43Cd,}:7.2HL

2H),7.99{s,1H),8.lOédd)J=8fl

8,2.8Hz 1H),8.11(br5,1H},&

34(d :2.8Hz,1H).

55 VH NMR 5(ppM}:1,57(dd,J:8k
(3%» '0,5.2Hz,1H) 1.96Ct J=5 2H2,

/f3WH 1H) 2.19{dd 3:8 0,5 5H2,1HL
O 0 2.20(s,3H) 2.52(s,3H) 4 52

V%} /2N (5 §:9.5Hz,1H),4.58(d,§= 9
N\N \( 5Hz,1H),7.29it,J=7.2Hz,1HL

, &/ 7.355t,1:7.2Hz,2H),7.47£¢
J27.2Hz,2H),?.53{t,1:8.0Hz,

1H},7.63(t,]=8.OHZ,1H),7,7

5(d,J=8.0Hz,1H),8.02(s,1H),

8‘04(d,J=8.GHz,1H),8.I?{br

s,1H),8.59(5,J:2.0Hz,1a),5

75(d,§:2.0H2.1H). _J
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[0254] 
Lw11-11 

56 

57 

58 

59 '0·~1 .""""""··A 
?__} )-r_ n ~"" 1\ 

N""--N J=/N 

I Br/ \ 
Cl 

W5545-0\ 101 

NMR (400MHz, CDCl 3 ) JkU:/3UiMS 
1 H-NMR o (ppm) 1. 6 3 (d d, J =8. 
0, 5. 2Hz, 1 H) , 1. 9 0 ( t, J = 5. 2 H 
z, lH), 2. 15 (dd, J=S. 0, 5. 6Hz, 
1 H) , 2. 2 1 ( s , 3 H) , 2. 5 5 ( s , 3 H) , 
4. 0 4 ( s , 3 H) , 4. 4 6 ( d , J = 9. 2 H z , 
1H), 4. 55 (d, ]=9. 2Hz. 1H), 6. 
8 5 ( d d, J = 7. 6, 4. 8 H z , 1 H) , 7. 3 
0 ( t , J = 7 . 6 H z , 1 H) , 7 . 3 8 ( t , J = 
7. 6Hz, 2 H) , 7. 4 7 ( d, J = 7. 6Hz, 
2 H) , 7 . 8 5 ( d, ] = 4. 8 H z , 1 H) , 7 . 
9 9 ( s , 1 H) , 8. 0 1 ( b r s , 1 H) , 8. 4 
3 ( d , J = 7 . 6 H z, 1 H) 
1 H-NMR o (ppm) 1. 6 5 (d d, J =8. 
0, 5 . 2 H z , 1 H) , 1 . 9 0 ( t , J = 5 . 2 H 
z, 1 H) 2. 0 9 ( d d, ] = 8. 0, 6. 0 Hz, 
1 H) , 2. 2 5 ( s , 6 H) , 2 . 5 7 ( s , 3 H) , 
4 . 4 7 ( d, J = 9. 6 H z , 1 H) , 4 . 5 3 ( d, 
J = 9. 6 H z , 1 H) , 7. 3 0 ( t , J = 7. 2 H 
z, 1 H) , 7. 3 6 ( t, J = 7. 2 H z , 2 H) , I 
7. 4 5 ( d, J = 7. 2Hz, 2 H) , 7. 7 4 ( b 

1 

r s , 1 H) , 7. 9 3 ( s , 1 H) , 7. 9 7 - 7. 
9 9 (m, 2 H) 
1 H- NMR 8 ( p p m) 1. 6 4 ( d d, J = 8. 
0, 5. 2 H z , 1 H) , 1 . 9 0 ( t , ] = 5. 2 H 
z, 1 H) , 2. 1 1 ( d d, J = 8. 0, 5. 6Hz, 
1 H) , 2. 2 3 ( s , 3 H) , 2. 3 4 ( s , 3 H) , 
2. 5 6 ( s , 3 H) , 4. 4 6 ( d, J = 9. 6 H z , 
1 H) , 4. 5 3 ( d, J = 9. 6 H z, 1 H) , 7. 
2 8 ( t, J = 7. 2Hz, 1 H) , 7. 3 4 ( t , J 
= 7. 2 H z , 2 H) , 7 . 4 3 ( d , J = 7 . 2 H z , 1 

2 H) , 7. 9 3- 8. 0 0 (m, 3 H) , 8. 1 4 ( d, ! 

J = 2 . 8 H z , 1 H) 
1 H- NMR o ( p p m) 1. 6 6 ( d d, ] = 8. 
0, 5. 2 H z . 1 H) , 1 . 9 1 ( t , J = 5 . 2 H 
z , 1 H) , 2 . 1 0 ( d d , J = 8 . 0 , 5 . 6 H z , 
1 H) , 2. 2 4 ( s , 3 H) , 2 . 5 7 ( s , 3 H) , 
4. 4 5 ( d, ] = 9. 6 H z , 1 H) , 4. 5 2 ( d, 
J = 9. 6Hz , 1 H) , 7. 2 9 ( t, J = 7. 2 H 
z , 1 H) 7. 3 5 ( t , J = 7. 2 H z , 2 H) , 
7 . 4 2 ( d, J = 7. 2 H z , 2 H) , 7. 9 9 ( s , 
1 H) , 8 . 0 4 ( b r s , 1 H) , 8 . 3 0 ( d, J 
= 2. 4Hz, 1 H) , 8. 4 7 ( d, J = 2. 4Hz, 
1 H) 
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{0254]

{$17—11

fiflfififififi 1NMR(400MH2,CD613)&fi/Rfims §
56 ‘HwNMR 6 (ppm) :1‘ 63 (dd, J=8.

0,5.2Hzg1H),1.90(t,j=5.2H
0%wa Z, 1H) , 2. 15 (dd, 3:8. 0, 5. 6H2,

JML 1H).2.21{s,3H),2.55(s,3H),g ,g/M-f
0 ,0m 4.04{s,3H),4.46(d,5:9.2Hz

EA? /\ §1H),4.55<d,3=9.2Hz,1H>,&
}” %’ :85(dd,J:7.6,4.8Hz,1H),7.3

Oit,J=7‘6Hz,1H),7.38{t,]=

7.6Hz,2H),?.4?{d,J:7.6HL

2H),?.85{d,J24.8Hz,1H),7.

99(3,1H),8.01Cbrs,1H),8.4
3(d,J:7.5Hz,1H},

57 /§ lH—NMR éfppm}:l.65(dd,}:8.
QEW o 5.2Hz,1H),1.90(t,J=5.2H

OJ%%W z,1H),2.09{dd,J28.O,6.OHL
; o g‘ 1H),2.25(s,6H),2.57{s,3H),

EA} )1} 4.47fd,§=9.6Hzl1H),4.53{i
}” \‘ J29.6Hz,1H§,7.30(t,3:7.2H

F g,1H},7.36(t,1=7.2Hz,2H>,g
E7.45(d,J:7.2Hz,2H},7.?4(E
irs,1H),7 93(3,1H),?.97m?
99(m,2H)‘

58 /E ‘HiNMR 5(ppm):1.64(dd,j:&
\‘mf 0,5.2Hz:1H),1.90(t,J=5.2H

Gnym L 1H},2.11(dd,}=8.0,5.6fizu
‘/, 0 / \ 11%), 2. 23 (s, SIJ}, 2, 84 (s, 3L9 fi
NRg \h 2.56(s,3H),4.46(d,J=9.6Hzfi

B, 1H},4.53(d,]=9.6Hz,1H),T
E 28(t,j=7.2Hz,1H},7.34(t,]

:7.2Hz,2H),?.43(d,}=?.2H2M
2H),7.93~8.00(m,3H),8.14(dfi
3:2. 8H2, 1H).

59 1/ 1H*NMR 5(ppm):1.66(d¢Qfimg 0,5.2Hz,1H),1.91{L
,jéx £2,1H),2.10(a&,328.0

P 0/“ §1H),2‘24(s,3H),2.57
¥¢> 21 $4.45(d,}=9.6Hz,1H),
Nyw k?” j=9.6Hz,1H),7,29(L

/ a a 2,1H),7.35(t,3: .ZHZ,
?.42{d,J=7.2Hz,2H},

1H),8.04{brs,1H),8.

22.4Hz,1H),8.47(d,J
1H}.
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[~ 1 7- 2] 

6 0 

W5545-0 I 102 

1 1 H- NMR 15 ( p p m) : 1. 6 8 ( d d, J = 8. 
0, 5. 2 H z , 1 H) , 1. 9 3 ( t, J = 5. 2 I-I 
z , 1 H) , 2 . 1 2 ( d d, J = 8 . 0, 5 . 6 I-I z , . 
1 H) , 2 . 2 4 ( s , 3 H) , 2 . 5 6 ( s , 3 H) , 
4 . 4 6 ( d , J = 9 . 6 I-I z , 1 H) , 4 . 5 2 ( d , 
J = 9 . 6 I-I z , 1 H) , 7. 3 0 ( t , J = 7. 2 I-I 
z, 1 H) , 7. 3 6 ( t, J = 7. 2 I-I z , 2 H) , 
7 . 4 4 ( d , J = 7 . 2 I-I z , 2 H) , 7 . 9 9 ( s , 
1 H) , 8 . 0 1 ( b r s , 1 H) , 8 . 4 6 ( d, J 
= 2 . 8 I-I z , 1 H) , 8 . 5 7 ( d, J = 2. 8 I-I z , 
1 H) . 

Page 104 of 453

W554S-OI 102

 

 
 

331:41—193412 5{ppm):1.68<dd,1=&

0,5.2Hz,1H),1.93(t,J=5.2H

z,1H),2.12{dd,]$8.0,5.6sz

1H),2.24(s,3H),2.56{s,3H),

4,46(d,J29.6Hz,1H),4.52(¢

j:9.5Hz,1H},7.30Ct,J:Y‘2H

z,1H),7.36(t,J:7.2Hz,2H),g
7.44(d,J=7.2Hz,2H),7.99{s@
1}n , 8. 01 (b175, 1rfl , 8.146 (d, J3

=2. 8H2, 1H} , 8. 57 (d, J=2. 8H2,
1H).   
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[0255] 

[* 1 8- 1 l 

6 1 

6 2 

6 3 

64 

W5545-0l 103 

NMR (400MHz, CDCl.) &U'/x.i;:l:MS 
1 H- NMR o (ppm) 1. 6 4 ( d d, J = 8. 
0 , 5 . 2 H z , 1 H) , 1 . 9 1 ( t , J = 5 . 2 
Hz, 1 H) , 2. 1 4 ( d d, J = 8. 0, 6. 0 
H z, 1 H) , 2. 2 3 ( s, 3 H) 2. 5 6 ( s , 
3 H) , 3. 7 9 ( s , 3 H) , 4. 4 7 ( d, 1 = 

9. 6Hz, 1 H) , 4. 5 4 ( d, 1 = 9. 6 H z, 
1 H) , 7. 2 9 ( t, J = 7. 6 H z, 1 H) , 7. 
3 4 ( t , J = 7 . 6 H z . 2 H) , 7. 4 5 ( d, 
J = 7. 6 H z , 2 H) , 7. 8 5 ( b r s , 1 H) , 
8 . 0 0 ( s , 1 H) , 8 . 0 4 - 8 . 0 7 (m, 3 
H) 
I H- NMR i5 ( p p m) 1. 6 5 ( d d, I= 8. 1 

0, 5. 2Hz, 1 H) , 1 . 9 1 ( t, J = 5. 2 . 
H z , 1 H) , 2 . 0 9 ( d d , J = 8 . 0, 5 . 6 
H z , 1 H) , 2. 2 5 ( s , 3 H) , 2 . 5 6 ( s , 
3 H) , 3 . 4 2 ( s , 3 H) , 4 . 4 6 ( s , 2 H) , 
4. 4 7 ( d, J = 9. 6Hz, 1 H) , 4. 5 2 ( d, 
J = 9. 6 H z , 1 H) , 7. 3 0 ( t, J = 7. 2 
H z, 1 H) , 7. 3 6 ( t, J = 7. 2 H z, 2 H) , 
7. 4 5 ( d, ] = 7. 2Hz, 2 H) , 7. 6 5 ( b 
r s , 1 H) , 7. 9 9 ( s , 1 H) , 8. 1 1 ( d 
d , J = 8 . 4 , 2 . 8 H z , 1 H) , 8 . 1 5 ( d, 
J = 2 . 8 H z , 1 H) 
I H- NMR i5 ( p p m) 1. 7 0 ( d d, J = 8. 
0, 5 . 2 H z , 1 H) , 1 . 9 4 ( t , J = 5 . 2 
H z , 1 H) , 2 . 1 1 ( d d , J = 8 . 0, 5 . 6 
Hz, 1H), 2. 23 (s, 3H), 2. 57 (s, 
3 H) , 4 . 4 5 ( d, 1 = 9. 2 H z , 1 H) , 4 . 
5 1 ( d, 1 = 9. 2 H z , 1 H) , 7. 3 1 ( t, 
] = 7. 2 H z , 1 H) , 7 . 3 6 ( t , J = 7. 2 
H z, 2 H) , 7. 4 4 ( d, J = 7. 2 H z, 2 H) , 
7. 9 3 ( b r s , 1 H) , 7. 9 9 ( s , 1 H) , 
8 . 5 2 ( d, J = 2 . 8 H z , 1 H) , 8 . 5 5 ( d, 
J = 2. 8 H z , 1 H) 

1 H-NMR .S(ppm) 1.60(dd,J=5. 
6 , 8. 0 H z , 1 H) , 1 . 9 0 ( t , J = 5 . 6 
Hz, 1 H) , 2. 0 6 ( d d, J = 5. 6, 8. 0 
H z, 1 H) , 2. 2 3 ( s, 3 H) , 2. 5 5 ( s , 
3 H) ' 4 . 4 7 ( d' J = 9 . 4 H z ' 1 H) ' 4 . I 

5 4 ( d , J = 9 . 4 H z , 1 H) , 7. 0 8 - 7 . I 
1 2 (m, 1 H) , 7. 2 8- 7. 3 7 (m, 5 H) , ' 
7. 4 3- 7. 4 6 (m, 4 H) , 7. 5 8 ( b r s, 
1 H) , 7. 9 9 ( s, 1 H) 

M S [M + H] += 3 7 4 
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“35545431 103

  

NMR {4OON1HZ, CDCIQ EEfi/XéihfiS

  

 

61 }/ EH—NMR 5 {ppm} :1. 64 (dd, 1:8.
k’m O,5.2Hz,1H),1.91{t,j=5.2

JA>_ Hz,1H),2.14(dd, 28.0 6.0NH
Hz,1H), 2. 23 (s, 3H) _. 2. 56 (s,

9
0‘

WyS /§ I3H),3.7 (3,8H),4.47(d, I
N I M£9.6Hz,1H),4.54(d,§:9.6HL

29

  
   

?“ \o j1H),7. (t,j=7.6Hz,1H),7.
34<t,J 7.5Hz,2H),7.45{¢

3:7.5Hz,2H),7.85(brs,1H),

8.00is,1H),8.04~8.07(m,3
H).

62 lH—NMR 6(ppm)21.65md,J:3_g
(1% O,5.2HZ,1H),1.91(£,J:5.2

Jfi>‘ Hz,1H),2.09(dd,J: .0,5.6
0 O W Hz,1H),2.25( ,3H),2 56(m

Egg kw 3H),3 42imififi,4 46{s,2HL
“\g ~QEYN 4 47(d,J=9.6Hz)1H),4 52C¢T’WO F j=9.6Hz,1H),7.30(t,5=7 2

Hz,1H),7 36(t,5=7.2Hz,2HL

7 45(d,J=7‘2H2,2H},7.65(b

rs 1H}, 7 99 (s '1H), 8. 11 {a

d j=8.4,2.8Hz,1H) 8.156m

, j=2.8Hz,1H].

.63 1 —NMR 5(ppm):1.70(d&,]=
(J, 0,5 2H2,1H),1 94(t 3:5 2

Jfiy Hz,1H},2.:1(dd,J: .0,5.6
P 6 m Hz,1H},2.23{s,3H),2.57(L

H¢§ 4}} 3H),4.45{d,1:9.2az,1a),¢
wa }3fi 51(d,§:9.2Hz,1H),7.31(n. ‘7 m a; 5: .2Hz,1H),7.36(t,1=?.2

 
Hz,2H),7.44(d,J27.2Hz,2HL

93 (bis, 1H}, 7, 99 (s, 1H},

2(d,J:2.8Hz,1H},8.55<¢
1H).
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(1fl 8-2) 

6 5 

6 6 

W5545-0l 104 

1 H-NMR b ( p p m) 1. 6 2 ( d d, J = 5. 
2 , 8 . 0 H z , 1 H) , 1 . 9 2 ( t , ] = 5 . 2 H 
z, 1 H) , 2. 1 5 ( b r t, 1 H) , 2. 1 9 ( s , 
3H), 2. 55 (s, 3H), 4. 43 (d, ]=9. 
6 H z , 1 H) , 4. 5 4 ( d, ] = 9 . 6 H z , 1 H) , 
6. 9 4 - 6. 9 8 (m, 1 H) , 7. 2 7- 7. 3 8 
(m, 3 H) , 7. 4 4- 7. 4 6 (m, 2 H) , 7. 

9 9 ( s , 1 H) , 8. 0 4 ( b r d, 1 H) , 8. 2 
0 ( b r s , 1 H) , 8. 8 1 - 8. 9 3 (m, 1 H) 
M S [M + H] "= 3 7 5 
1 H-NMR o ( p p m) 1. 6 2 ( d d, ] = 5. 
6, 8. 0 H z , 1 H) , 1 . 9 l ( t , ] = 5. 6 H 
z , 1 H) , 2 . 1 4 ( d d, J = 5. 6 , 8 . 0 H z , 
1 H) , 2. 2 2 ( s , 3 H) , 2. 5 5 ( s . 3 H) , 
4. 4 8 ( d, ] = 9 . 6 H z , 1 H) , 4 . 5 4 ( d, 

, J = 9. 6Hz, 1 H) , 7. 2 1- 7. 4 3 (m, 6 
H) , 7. 9 9 ( s , 1 H) , 8. 1 2 ( b r d, 1 H) , 
8. 2 2 - 8. 4 5 (m, 2 H) 8. 5 2 ( d, ] = 
2. 0 Hz, 1 H) 
MS [M+H] c-= 3 7 5. 
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VV5545«91 104

[$18—23

65 1H~NMR 6(ppm):1.62(dd,J:5

2, 8. 0H2, 1H), 1. 92 (1;, 3:5. 2H

{2,1H},2.15(br€,1H),2.19(&
? o W 13H},2.55cs,3H),4.43{d,J=9

W¢§ /’? 6H2,Hfl,4.54(d,J:9.6H2,Mfl,
N?» \ 6.94w6.98(m,1H),7.27—7.38

(1n, SH) ,. 7. 44—7. 46 (m, 2H) , 7.

99(3,1H),8.O4(brd,1H),8,2

0(bzs,1H>,8.81—8.93(m,1HL

A43 Dfl+ffl +23'75

66 ifykana é (ppnfi :1. 62 (dd,‘]=5.

WM 6,8,GHZ,1H),1.91(t,J=5.6H§

JA}_ 2,1H),2.14<dd, =5.5,8.0Hzfi
? ()flH 1H),2.22(s,3H),2.55(s,3H3J

r} <%X 4‘48{&,J:9.6H2,1H),4.54(¢
g“?m EV‘ iJZQ,6H3,1H),?.21—7,43{m,5

1 :8), 7,599 (3,:1H), 8. 12 (biid, 13H,
1 8.22—8.45(m,2H} 8.52Ed,;:

} 2.0Hz,1H.MSEM+H]*=375.
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[0256) 

[~ 1 9] 

6 7 

68 

6 9 

70 

VV5545-0I 105 

I NMR (4 0 OMH z' CDC I 3) &lf/:SZJiMS 
1 H- NMR o ( p p m) 1. 6 2- 1. 6 5 (m, 
1 H) , 1 . 9 2 ( t , J = 5 . 4 H z , 1 H) 2. 
1 1 - 2. 1 5 (m, 1 H) , 2. 2 1 ( s , 3 H) , 
2. 5 6 ( s , 3 H) , 4. 4 5 ( d, J = 9 . 6 H z , 

1H), 4. 54 (d, J=9. 6Hz, 1H), 7.
1 

2 7- 7. 4 5 (m, 7 H) , 8. 0 0 ( s, 1 H) , 
8. 4 6 ( b r s, 2 H) 
M S [M + H] + = 3 7 5 
1 H- NM R o ( p p m) 1 . 6 3 ( d d , J = 5 . 
2 , 8 . 0 H z , 1 H) , 1 . 9 1 ( t , J = 5 . 2 H 
z, 1 H) , 2. 1 1 ( b r t, 1 H) , 2. 2 1 ( s , 
3 H) , 2. 5 5 ( s , 3 H) , 4. 3 9 ( d, 1 = 9. 
4Hz, 1 H) , 4. 4 9 ( d, J = 9. 4Hz, 1 H) , 
6. 6 6 ( d d, 1 = 2. 6, 8. 0 Hz, 1 H) , 7. 
2 8 - 7. 3 9 (m, 3 H) , 7. 4 5 - 7. 4 7 (m, 
2 H) , 7. 7 4 ( q, ] = 8. 0 Hz, 1 H) , 7. 
9 2 ( b r d, 1 H) , 7. 9 6 ( s , 1 H) , 8 . 1 
7- 8. 1 9 (m, 1 H) 

M S [M + H] + = 3 9 3 
1 H- NMR i5 ( p p m) 1. 6 0 ( d d, ] = 5. i 

2, 8 . 0 H z , 1 H) , 1 . 9 0 ( t , ] = 5. 2 H 
z, 1 H) , 2. 1 1 ( b r t, 1 H) , 2. 2 0 ( s , 
3 H) , 2. 2 8 ( s , 3 H) , 2. 5 4 ( s , 3 H) , 
4. 4 0 ( d, ] = 9. 4Hz, 1 H) , 4. 5 1 ( d, 
J = 9. 4 H z, 1 H) , 7. 2 7- 7. 3 8 (m, 3 
H) , 7. 4 5 - 7. 4 8 (m, 3 H) , 7. 9 4 ( b 
r d, 1 H) , 7 . 9 6 ( s , 1 H) , 8. 0 8 ( q, 

. J = 0. 8Hz, 1 H) , 8. 2 7 ( b r s, 1 H) 
'H-NMR i5 (ppm) 1. 60 (dd, ]=5. 
2, 7. 6Hz, 1 H) , 1. 9 0 ( t, J = 5. 2 H 
z , 1 H) , 2. 1 3 ( b r t , 1 H) , 2. 2 1 ( s, 
3 H) , 2. 4 7 ( s , 3 H) , 2 . 5 4 ( s , 3 H) , 
4 . 4 0 ( d , J = 9 . 6 H z , 1 H) , 4 . 5 0 ( d, 
1 = 9 . 6 H z , 1 H) , 6. 9 0 ( d, ] = 7 . 2 H 
z, 1 H) , 7. 2 7- 7. 3 8 (m, 3 H) , 7. 4 
6 - 7. 4 8 (m, 2 H) , 7. 5 5 ( b r t, 1 H) , 
7. 8 6 ( b r d, 1 H) , 7. 9 6 ( s , 1 H) 

M S [M + H] + = 3 8 9 
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(025M

EIW

£$fififl$fifi jNMRi4OOMHz,CDC13)&$/XHMS

57 /h lfiiNMR 5(ppm}:1.62—1‘65(m,
\NMF 1H),1.92(t,§:5.4Hz,1H),2.

Gjéym 11‘2.15(m,1H),2.21(s,3H).
$4» egg 2.56(3,3H),4.45(d,l:9.6Ha
K; m' 1H),4.54(d,1:9.8Hz,1H),7w
7' 27—7.45<m,7H),8.00<s,1H),

8‘46{brs,2H).

MSEM+H1*=975

68 (j ‘H—NMR 5(ppm):1.63(dd,J:5‘ m“ 2,8.0Hz,1H},1,91(t,1=5.2HS

DANE z,1H),2.11(brt,1H);2.21(8,§
5\%% 0%;N 3H),2.55(s,3H),4.39(d,;=9¢
§\é kka 4H2,Mfl,4.49(d,1=9.4Hz,1HL
r‘ 6.66Edd,1=2.6,8;0Hz,1HL r

28*7.BQ{m,3H),7.45—7.47{m

2H),7.74{q,J:8.0Hz,1H},T

92(brd,1H),7.96(s,1H),8.1

7—8.19(m,1H).

MS mm+H}+=3sa3

69 (j EHiNMR 5(ppm):1.50{dd,5=5WM 2,8.0Hz,1H),1‘90Ct,J=5.2H

GJfl>WH z,lH),2.ll{brt,1H),2.20(&
»%S 06%” 3H),2.28(s,3H),2.54{s,3H),
”\fl \1 4.40Cd,1=9.4Hz,1H),4,51{dH
7‘ J:9.4Hz,1H),?.27—7.38€m,3§

Pfi , 7.:45——?- 4:8 fin, 3&9 , 7‘ 94 (b3
rd, 1H), 7, 96 (s,'lH), 8. 08 (q,

,}=0.8Hz,1H>,8.2?(brs,1H).

70 (j lH—NMR 5(ppmjzl‘60£dd,1=5mu 2,?.6Hz,1H),1.90(E,J:5.2H

OJé%W 2,1H},2.13(brt,1H),2.21(a
/ 0/)“ 3H),2.4?(3,3H),2.54(s,3HL
a: }\ 4.4e<d,1:9.6Hz,1H),4.50(¢
V“ “ = * =

2 J 9.6Hz,1H},6.90(d,J ?,2H
z,18),7,27m7A38(m,3H),?.4

6~7.48{m,2H),?.55(brt,1HL

7.86Cbrd,1H3,7.96(s,1H).

MSEM+H]+=389

  
  

Page 107 of 453



[0257) 

[~2 0 J 
~nf!!fJrj t~)g:c\:: 

7 1 0 /:!)_ 
~OJ:; 

N"'- N =-
I \ F 

/0 

72 

n 
~'Y)_NH 

' 0 I 

h /\\ 
N /, \ 7 yN 0rN· 

' \ 

[0258] 

~ JJf!I ]Jij 7 3 

W5545-0 I 106 

NMR (4 0 OMH z, CDC l 3 &TY/x'JiMS 
1 H-NMR 0 (pPm) . 1. 6 2 ( d d' J= 
5. 2, 8. 0 Hz, 1 H) ' 1. 9 1 ( t' J= 
5. 2Hz, 1 H) 

' 
2. 1 2 ( d d' J = 5. 2, 

8. 0 Hz, 1 H) , 2. 2 1 ( s ' 3 H) , 2. 
5 5 ( s ' 3 H) 

' 3. 4 1 ( s , 3 H) 
' 

4. 4 
1 (d, J = 9. 6Hz, 1 H) , 4. 4 5-4. 
54 (m, 3 H) 

' 7. 3 0-7. 3 9 (m, 3 H), 
7. 4 5-7. 4 8 (m, 2 H) , 7. 9 6 ( s ' 
1 H) , 8. 0 7 (d, J = 1. 2Hz, 1 H) 

' 
8. 1 7-8. 1 8 (m, 1 H) 

' 8. 2 5 ( b r 

s , 1 H) 
MS [M-r- H] +=4 3 7 
MS [M+H] +=4 0 5 

(IR 2S) -2- [ (2, 4-/;<7-;vl:::"l} :0:.://-5--{;v) ::t':¥-/;<7-;v] -N- (5 

-2-7 :x:.=Jv/;7 P7"l=l/~/;bA,*:¥--I:l- :0: F 

(1) 

Prep 13-7 73-1 73-2 

[0259) 
( 1 ) ( 1 R 2 S ) - 2 - [ ( 2 , 4 - :/ ;< 7- ;v l::" I} :0: :/ / - 5 - -1 ;v) ;;t "r / ;< 7- !v 

] -2-7:x:.:=JvY;7P7"P,.,~/:iJJv;F:'\'--!J-:O: F (7 3-1) 

;b ;v ;:jf /~ P r e p 1 3 - 7 ( 1 . 0 g ) , H 0 B t ( 6 7 9 rn g ) , W S C ( 9 6 3 

rng) :t:>J:V::t;l[fi:;7Y'E=r)A (358mg) O)DMF (15rnl) i$itH:::N, N--/-1 

/ 7 ~=~ t:" ;vx. 7' ;v 7 ~ / ~ ~tlffi. t::lJll ;;t, 7 13 f>.'J~Jli¢ L. t;:." ~Ji::it!n::: !i>J'fo wz M** -r 1-- IJ r) 
A71<m&~M;;t,~Rx.7-~ (x2) C'~WL.~" ~--~&71<R~v~*/r)AC'~­
L.,.~L.~.•&~Mff •• L..HM~yiJ;b~~;b~A;7Pv~~~7~- (n-~ 

7"~/:~~=7'~=9: 1-1 :4) t:M·L.~. ~Gh~@~~-~~R=7'~1~i$ 
f'l~:(gt, n - "- "r -l;l- / ~ 1111 ;Z t;:. o .fiT W L t;:. lifi! {;$:a- ilJlt'. ij[t fl\!; 2: -tt {!:; i;- :m 7 4 - 1 ( 6 0 6 rn g 
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[025fl

{£20}

@1351?! fi‘f’gi’c [NMR (400MHz, CDCISJJarfi/Kézzms
71 / ‘H—NMR 5(me):1.52(dd,J=

\'%_ 5.2,8.0Hz,1H),1.91(t,J:
A 5.2Hz,1H},2.12(dd,}:5.2,

O O W 8.0Hz,1H),2.21{s,3H),2.

YR, /§' 55(5,3H},3.41(s,3H),4.4
”\g \ 1 M,J:9.6Hz,1H},4.45—4

E 7‘ E F E54(m,3H),7.30—7’.39(m,3fi),
: / f7.45*?.48{m,2H),7.96(s,

i1H},8.07{d,J:1‘2Hz,1H),i

18.17—8. 18(m, 1H}, 8. 25 (b):

  
    

s, 1H} .

MS Mm+H3+=437

72 MS {M+H} +=405

0 NH
4 g \ 1

3% m
N\ h; 5* ,2

Q N

 
 

[92 58}

imm'zg

(1R 2s) 72— [ (2, 4—?%?1bt°Lii:/“y'm5—/{1V)##i/X%JD]AN*{5

—?’;l/73L11—4—2‘ 5%i/tWi’y—2—4’JH —2—7:u:—zl/i/§I3?°m/€y;bflxrfi‘ii~fii F

(73—23 @1235}:

Ht49}

31\ fawn!“ .. (”W-g“ 0mm,”
(3) (2}

Q 0 O H -—I-» O O N H2 4*» Q [SJH

%,5 YR VS, 0%“

 

\

N\ N “\A'i N\ r3 )3)7/ / 7’ Qg F
Prep 13—? 73»? ?3-2

[0 2 5 9 l

(1} {1R 28) —2* E {2, 4—yffxvt“9i°JI/—5~4’m} 73"»53/j31/p

jw2—71:}Ix€/7 jjnziyjjfizfifi—fii }: (7 8&1}

fixi/fif/E’EPI ep 13*? {1, 0g} \ HOBt (679mg) \ WSC (963

1112):;5iififi157VJE29—5{358mg}®Dh/iF (1 51211} fifiKN, N—sbr

77w Ext/:52»? i yéiifi'fiuix 7 B Faififiluto fimfiézfifiafifiémivL % L! 5‘;

Afidfifiéflfli‘ E’EE’JEI?W (X 2} ’C’ifitfltto fi%%%§§fifififi§§?fi$yébffiifi%

Ln $331be fifiéfifiéfiffiéu §§EEV¥fiEIVfi§A§DVEK¥§74~ (Ilia

75'? : fififila‘xbrg : 1~1 : 4) Tfifi’ébfg €§Bhfifi$fii€$fi§§$fiificwtg

,$%\ n*&#fiy%:?3€]if:o fiwaaifigEfifififiéfiE/gg74_l (50 5mg
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W5545-0I 107 
-2:: 1~H::_o 

1 H-NMR (4 0 OMHz, CDC 1 3 ) i5 (ppm) : 1. 53 (d d, J=4. 8 

8. 4Hz, 1H), 1. 79 (dd, ]=4. 8, 6. OHz, 1H), 1. 99 ( 

d d, J = 6. 0, 8. 4Hz, 1 H) , 2. 3 5 ( s, 3 H) , 2. 58 ( s, 3 H) 

, 4. 4 5 ( s, 2 H) , 5. 4 0 ( b r s. 1 H) , 5. 7 7 ( b r s, 1 H) , 7. 

2 7- 7. 3 6 (m, 3 H) , 7. 4 2- 7. 4 5 (m, 2 H) , 7. 9 8 ( s, 1 H) 

MS[M+H]+=298 

[0260] 

(2) (1R 2S) -2- [ ( 2 
- (5-7 Jv:;;to- 4- ;J. ]-- "r/ t:o Y V/- 2 -/, ;v) -2-7 x- !v/l;l P 7"o r::/:b;v;t;'"r 

-!T~F (73-2) 

<i:::frtkl 7 3- l ( 3 0 0 m g) , ~JJ!t{9lj 9- ( 1) -c'{~t::. 2- Y no-5-7 1v::T- o-
4-;J. l--"r/t:"l}// (24 5mg), -tf/I'-$A (3 51mg), :brJ r7L-IJ/t'lte ( 
429mg) :F::>J::Vf-rJA (V~//1)7'/) //';7/r7L (185mg) 0)1, 4-/ 

:::t "r-tf-/ ( 2 o m 1 ) ryii;l( -2:: 9 5 ·c ~ -c cj'f. flffi_ L, 2 6 lli¥ Fa'l tJt¥1' L t::.. !X!Z i1:$i ::: 7k -2:: 1Jo ;t, 

~-x~~(x1) -cMlliL~. ~-•~*-~~***-cm~~~-. •*~•?~* 
/r7L-c'~-L •• ~L~ •• i1:Si-2::MffT •• L.~~~/I}:b~~:b7AYo?]--~7 
7-1~ (n-"-7"~/:~il • .::c'f-;i.--=7: 3~!1fj'N)f.:r:'f';v), ~v'-c'NH-yl);b~;v;tr 

7 L 7 o 7 I, ;/ 7 7 -1 ~ ( n - r-.. 7" l;l / : l!i'i' • .::c 7- ;v = 4 : 1 ~ 2 : 3 ) -c' 'fi!f ~ L t::. • ~ 
'=:> h t::. tB. ::'E lit 'lo/J ~ Y o o ;t; ;v L 1:: !if WH!:i: , n - "'"f- -tf- / ~ 1Jo X_ t::.. tiT tl:l L t::. [i!ii f:t ~ i!lH& il1t 
#k 2.' ttfl:::il'lo/J 7 3 - 2 ( 3 0 4 m g) -2::1~f;::. 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 63 (dd, J=5. 6 

, 8. OHz, 1H), 1. 89 (t, J=5. 6Hz, 1H), 2. 11 (dd, J= 

5. 6, 8. 0 Hz, 1 H) , 2. 2 3 ( s, 3 H) , 2. 55 ( s, 3 H) . 3. 8 8 

( s, 3 H) , 4. 4 1 ( d, J = 9. 6Hz, 1 H) , 4. 5 1 ( d, J = 9. 6Hz 

, 1H), 7. 28-7. 39 (m, 3H), 7. 45-7. 48 (m, 2H), 7. 8 

2 ( d, J = 6. 4Hz, 1 H) , 7. 9 7 ( d, J = 2. 8Hz, 1 H) , 7. 9 8 ( 

s, 1 H) , 8. 3 0 ( b r s, 1 H) . 

M S [M + N a ] + = 4 4 5 

[0261] 

* ~;ll[WU 7 4- 7 5 ~'i. ~W119JJ 7 4- 1 c1~ G ;ht::.:b ;e--;:r,· /!ft7 ~ Fn' G, ~1ifEW•J 7 3 c 
IPJ :fti 0)-¥ ¥~ -c iJ lit L f::_ G 

Page 109 of 453



[0262] 
[*2 1 J 
~M!i:fJ"Ij TA'l§:3't 
7 4 (') 

~-F)_ 
0 NH 

~ 0 ;-\j 
N 11 v '-'.:.. N ~ 

i I o 
I 

F)-F 

75 0 '"·"·~ 
0__1 7 NH 

-~ o I ~ ,?" N 

II C'l.J N'-">-. N ::::--r ~o 

[0263) 
~ 1@: ffij 7 6 

W5545-01 108 

NMR ( 4 0 OMH z, CDC l 3 ) &tf/:ZfiMS 
'H-NMR ( 4 0 0 MH z, CDCl,.} 0 (PPm) 
1. 6 7 ( d d' J = 5. 6, 8. OH z, 1 H) 

' 
1. 

9 3 ( t' J = 5. 6Hz, 1 H) 
' 2. 1 1 ( d d' 

J = 5. 6, 8. OH z, 1 H) ., 
2 3 ( s ' 3 H), 

' "". 
2. 56 ( s ' 3 H) 

' 
4. 46 ( d' J = 9. 6Hz, 

1 H) 
' 

4. 53 (d. J = 9. 6Hz, 1 H) 
' 

6. 
53 (t, J = 7 2. 6Hz, 1 H) 

' 
7. 2 8-7. 

3 9 (m, 3 H) ' 7. 4 4-7. 4 6 (m, 2 H) ' 
7. 7 9 ( b r s . 1 H) 

' 7. 9 9 ( s ' 1 H) 
' 

8. 
06 ( b r s' 1 H) 

' 8. 2 3 (d, J = 2. OH z, 
1 H) 

' 8. 3 7 ( d ' J = 2. OHz, 1 H) 
MS [M+H] +=4 4 1 

MS [M+H] +=4 0 6 

(lR, 2S) -N- (4. 6-/7Jv;t-Pt:"l}//-2-~Jv) -2- [ (2, 4-'//7-"Jl/ 
t:" lJ ~ / / - 5 - ~ /v) ;t "t- Y y( T ;v] - 2 - 7 = .::::. Jv Y 7 t:1 7" t:1 r'< / 7J Jv ;;:J{ :lr -lj- ~ F ( 7 6 -
1 ) Ez fY ( 1 R, 2 S) - N- ( 2 , 6 - '/ 7 ;V::;j- o t:" ') Y /- 4 - ~ Jv) - 2 - [ ( 2, 4 -

'//'f'Jvt:"lJ ~//-5-~;v) ::t-:lf-Y/7-Jv] -2-7=.::::.JvY7t=t7"or~/7J;v;;:J{:l(--lj-;:: F 
( 7 6 - 2) 0)-§-P.\t 

[ ff.::; 5 0 l 

(~ 
!!u a ;_~ 
NfN F)=j--F 

+ 

76-1 76-2 

[0264) 
fUs-!lo/)73-1 (lOOmg) O)NMP (5ml) mH:lU-::.?!<.#{f.::;j-f--'}r/A (60%, 

26. 9mg) ;;'i:JJD;t, ~ijjit:1053'F,'Jmt-¥1&, 2, 4, 6-f-IJ7;v;t-oel)/:.--- (8 

9. 4mg) ':i"Jm:t.t=-. &Et:IW.':i-1 o o·c:;::.~fni!.L, 4 sr,'H!i:f¥:Lt::. &r.t!W.I;::.7.k':i-JJo;t 
, ~MI'i-N (xl) t:~WL~. ~-·':i-7.k.~~***t:0~~~~. -7.k~M?? 
*Yr/At:~-L •• ~L~.--':i-Mff •• L.~M;;'i:Yl)7JijN7J~A'i't::t?f..?~ 
7~- (n-.r--.7"/;l/:\fFM.::r:7-;v=4: 1~1: 9) t:fft~L~itt'.ff.::;if!lo/)76-1 (1 

1. 1 m g ) .B J::. fYfl:: if~ 7 6 - 2 ( 2 3 . 4 rn g ) ':i-f~ f:.:_" 

[0265] 
76-1 
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{026m

5%21!

ifi%fi%&$ NMRi4OOMHngDC1gkfifi/RHMS

74 K} ‘H*NMR(4OQMHZ,CDCIQ5(ppm}.

\f7%\ .6?(dd,J=5.6,8.0Hz,1H),L
O BNfi 3(t, 25.6Hz,1H),2.11(d¢

5.6,8.OHZ,1H},2.23(S,3HL

1

9

JNyfi d .56(s,3H),4.46(d,J:9.6HL
' £F 1H),4.53{d, =9.6Hz,1H),&

F 53(t,}=72‘6Hz,1H),?‘28—7

f39(m,3H),7.44—7.46(m,2H),
i7.79{brs,1H),7.99{s,1H),8.
§O6{brs,1H),8.23(d,J=2.OHL

’1H),8.£3?(d,J=2.(H{z,1H).

 
MSEM+H1+z441

:MS,DA+H}*=4()6  
 

[0263]

fimm76

{1R,2S)—N—<4,6—y7wiaEUJy—2m%w}—2—[(2,4—§%%w

€9£§y~5—4w)fivx%w]—2—7::wy?mfafiyfiwfi#fiiF(76w

l)&fi{1R,2S}~N—{2,6—?7WWUE§VV~4~4W)72—[{2,4*

yfifwgfliyy—S—fw)iéyfifw —2—7::wv§ufuflyflwfi#fiiF

 
[0264]

M%%7371{100mg)®NMP(5mi)?fififi$fif¥3§b(60%\

28. 9mg) 7&3?qu i?fi’510§3‘%‘3%¥$€&‘ 2, 4, 6—3~U7»;&—EEEJ~?L/ (8

9.4ngEMKfiQE$EEIOOTK%EL\éEfififibtofififiKm%Mi

\fifii%W(x13TE&LKOfi§gifixfififififlfifi&%fifi‘fifififivf

*Vfibfififibwfifibkofifiéfii%%L\EE%VU$5Wfl§A€DVFfi§

7$~inimjgy:fifii%wt4:1N1:9)T%%L%%k%%Y6—l(1

1.1mgifiiflfié%76—Z{23.4mg)%%fio

“3265]
76—1
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W5545-0I 109 
'H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 64 (dd, ]=5. 6 

, 8. OHz, 1H), 1. 91 (t, ]=5. 6Hz, 1H), 2. 09 (dd, J= 
5. 6, 8. 0 Hz. 1 H) , 2. 2 2 ( s, 3 H) , 2. 55 ( s, 3 H) , 4. 3 7 

( d, J = 9. 8Hz, 1 H) , 4. 4 8 ( d, J = 9. 8Hz, 1 H) , 6. 3 9 ( d 

t, J = 7. 6, 1. 6Hz, 1 H) , 7. 2 8- 7. 3 9 (m, 3 H) . 7. 4 3- 7 

. 4 6 (m, 2 H) . 7. 7 4 ( d d, J = 1. 6. 1 0. 0 Hz, 1 H) , 7. 9 5 ( 

s, 1 H) , 8. 2 1 ( b r s, 1 H) 

M S [M+ H= + = 4 1 1 
[0266] 

76-2 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 70 (dd, ]=5. 

6, 8. OHz, 1H), 1. 94 (t, ]=5. 6Hz, 1H), 2. 07 (dd, J 
= 5. 6, 8. 0 Hz, 1 H) . 2. 2 2 ( s, 3 H) , 2. 57 ( s, 3 H) , 4. 4 

2 ( d, J = 9. 6Hz, 1 H) , 4. 51 ( d, J = 9. 6Hz, 1 H) , 7. 0 0 ( 
s, 2 H) . 7. 3 1- 7. 3 9 (m, 3 H) 7. 4 2- 7. 4 5 (m, 2 H) 7. 

8 6 ( b r s, 1 H) , 7. 9 8 ( s, 1 H) . 

MS[M+HJ+=411 

(0267] 
~»i[{J'Ij 7 7 

( 1 R , 2 S ) - 2 - [ ( 2 , 4 - :/ 7- 7- ;v e lJ 3: :_.:: / - 5 - -1 ;v) ::T "t- y 7- 7- ;v] - N 

- C 4 - 7 ;t-- ::T o 7 = .::::::. 1v) - 2 - 7 x. .::::::. ;v / c7 o 7 o /'~ / :iJ ;v ;t; "t- -tJ- :::: F ( 7 7 ) (!) 

i'IPX: 
[ {!::; 5 1 ] 

o.,,,,_A 
0_.1 )--NH 
~oh 
N~~ ~ 77 

[0268] 

:iJ .Iv ;t; :/ ~ P r e p 1 3 - 7 ( 3 0 rn g ) ~ N , N - :/ ;1- 7- Jv ;t; ;v .b. 7 3: F ( 1 m l ) 

',:: i1f ~11( 2' iT , 4 - 7 ;v ::T o 7 .::::::. ') :/ ( 3 3 . 7 m g ) , N , N - :/ -1 '/ 7" o e" ;v c:r 7- JL-- 7 

3: :/ ( 1 7 6 u 1 ) , H 0 B t ( 4 0 . 9 m g ) l1:- JJD ;t t-.-_ 1~ , ~ iiiic T \! W S C ( 5 8 . 1 
mg) l1:-1Jo;t--c, ~iJiaT21~F.,,mf'i'Lt-.-_a -f:(l)f&, LC-MS (Waters, :iJ7.b. 
: CAPCELL PAK, C18, ACR, S-5, 20mmi. D. X50rnm, A 

GEE01114,3-~:7-~/-~-*-TFA) <:M·~~L.8~fti'l• (10 
. 3 4 m g) -2:-1~t-.-_o 

MS [M+H] + =392 

[0269] 

*~-~78-80I~:iJ~;t';/~Prep13-7~ffar7)7~/~~-~77~~-r7) 

~$\!&~i:'iT~JiX:L~o M-~LC-MS~ft0~0 
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[0270] 

['$' 2 2] 

~!iffi:w~ tA'i§:Jt, MS 

78 
o,.,";\ 

f?-0--NH F 

n 0 N/N ""'-
MS[M+H]+=392 

[0271] 

~ 111!! {11J 8 1 

~11i!l1J!J 
79 

W5545-0l 110 

fli'fm:Jt, MS ~11i!Jj71j fli'f)§J't, MS 

0 80 

O:r V·A_ 
0 ;j NH 0 }-NH 

JAn 0 h ' 0 ' 

Yu~ I 

N~~ ~F NYN '=- ~N 

MS[M+H]+=399 
MS[M+H]+=392 

(1R 2S) -2- [ (2, 4-/;J.'f-;v-l-:T:'r:Jt:o!.J:0:/>-5-4';v) ::t-:'rY;J.'T;v 
J -N- (6-7;v;t-ael)/>-3-4'!v) -2-7x=;'-'/;7r:r-:/D/">::IJ;v*:>r-tt·.:: F ( 

8 1 ) (l)E-Jft 
[ {!:::; 5 2 ] 

o.""·,,A 
0__/ >-NH 

'!=\. 0 c~ 
N N N IN =-~ 

(1) 

54 81 

[0272] 
f!:::; E-!fo/.1 5 4 ( 4 0 m g ) :{!:..;..-" :7 o o ;J. :7 > ( 5 m I ) h:: ro'JW L, 3 - ::7 r:r r:r ~;v T :lf- / 

~ > '/ J. ;.; ;7 7 '> y F ( 2 6 . 4 m g ) :fi:' J.m X_ t::: o 1 8 ffi'¥ Fa'l :fi. ¥# L f::: 'i&, vzJ;t 71~1'::- I<R !'tfl' :b 
!J '/A ( 5 0 m g) :{i:- /Jo ;t, 2: G 1::- 1 ffi'tF.,'J.lJttcf L f:::o 7=, il~d&, rn'm: :fi:' MEET 1¥1 ± L, rJI: m 
:{!:- Y !) :b 7 ;v :b 7 A ;7 o 7 f-. :7' 7 7 .{ - ( n - """- 7:7 > : l"i1'~ ::r. 7 ;v = 3 : 1 t.r> G 0 : 1 
(l):{ik, l"if~::r.'f-;v: 7:5'/-Jv=8: 1) -c"~~L-ct~ilef!:::E'!l&i (2 5. Omg) :fi:'~t::: 

'H-NMR (4001\!lHz, CDCI") i5 (ppm): 1. 62 (dd, ]=8. 0 
, 5. 2Hz, 1 H) , 1. 8 6 ( t, J = 5. 2Hz, 1 H) , 2. 2 3 ( d d, J = 

8. 0, 6. 0 Hz, 1 H) , 2. 2 4 ( s, 3 H) , 2. 54 ( s, 3 H) , 4. 3 8 

( d, J = 9. 6Hz, 1 H) , 4. 4 1 ( d, J = 9. 6Hz, 1 H) , 6. 8 9 ( d 

d, ]=9. 2, 2. 8Hz, 1H), 7. 27 (t, ]=7. 2Hz, 1H), 7. 3 
2 ( t. J = 7. 2Hz, 2 H) , 7. 4 2 ( d, J = 7. 2Hz, 2 H) 7. 9 1 ( 

s, 1H), 8.18-8.22 (m, 2H), 8. 62 (brs, IH). 

[0273] 

~ 111!! f?iJ 8 2 
(1R, 2S) -2- [ (2. 4-/;J.'f-;ve!J.::/>-5-4';v) ::1-:JrY;<'f';v] -N- (5 

-7 Jv:TD- 4- ;/- 'f';vt:o lJ />- 2 -~ Jv) - 2- ( 3-7 ;v;t-o 7 ==!v) /:7 :::1 ::to/~/ 

7J Jv*"r-IT =::: F ( 8 2) O)ifJ5X. 
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{0 2 7 0}

{£23

Liififid 212%fléatxms @3513; await MS LazfigwLEE}? MS

78 L :::1%M/\ 179 i::Ei713\fi 180 [::::/i>\0zN NH

MSfM+H3+=399

  

 

 

If

7/“ \ ‘7/N
MSEM+HI+= 92 MSiM+H3+=392

  
 

[O 2 7 1]

333E518 1

(1R, ZS) ““2— [ {2, 4*?X?}V—1~‘>fl‘5¥r>’€i}iyl/fi5—rffl/3 Waryfig‘VF/

E *N* (6w71L17JLCIt°UJ/°‘/-3—/{th} 72771:»???Ufaflt/fiii/fiiréfii FL:

8 I} mé‘fi‘i

[LE 5 2 I

 

a O a H 0fl Cw (3 ” L:N\ \ \ L54 W

7/N ‘F 7/ ‘09 “F
54 81

{O 2 7 2]

maw54(40mg3%§¢aufi§y{5m1>xfifit‘3—?uqufi#v

&V74y§7yy¥(26.4mg}émitolSfifififiLfi%\E$fiKfififi

917A (5 Drug} éflaix 5535:1Elfifia’iéfififbta Eaiflfé fifiéifiETgfiLx fir’é

EVUfiVIVfi§$flfii7i~5f§7/{# {n—“75V:EJF%I/flfl/:3 : 1;?)be : 1

®%\fifli%»:fifi/HW:8:1)Tfifibffiififi%(25‘Omg§éfit

EH—NIVIR (400MHz, CDC1;3)6{ppm} :1. 62 (dd,

 

J=8.e

,5.2H2,1H),1.86(t,]25.2Hz,1H),2.23{dd,J=

8,0,8.OH2,1H},2.24(3,3H),2.54{S,BH},4.38

{dil:9.6Hz,1H),4.41(d,}=9 5H2,1H).6.89(d

d,j:9.2 2.8Hz,1H),7.27{t j=Y 2H2,1H),7.3

2(t,§=?.2Hz,2H),?.42(d,}“7 2Hz,2H>,7.91<

3,1H) 8 18—8.22{m,2H),8.62(brs,1H},

[027M

$fifl82

{1R, 2S)—2—[(2 4w§xfwfijiyy— 5—4w)j%/x%»3—N—{5

~71Ix7§2—4—~ fifflxkfl/‘V —4’;1/} ~«2— (3— 71D71'B7zzx‘y} /?37U/€>’

fill/flifrifi L‘ (8 2,1103%)33:
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W5545-0I 111 
[ fl:: 5 3 J 

~ 
o_J )=o 

".. _j HN 

/) >=<)---~ 
N'v-N 

I -F 
82 

[0274] 
j; Jv * / ~ p r e p 1 4 - 6 ( 3 8 8 m g ) (:: 2 - 7 3: / - 5 - 7 Jv ;;t t:1 - 4 - e ~ !) 

/ (154mg) O)DMF (9. 7ml) t~i15U=:, ~i.ffii.tftt4?T, N, N-:/-1:1/r::rt:";v 

X T lv 7 3: / ( 2 7 8 u l ) t: H A T u ( 6 0 4 m g ) X :l:m ;t t:: 0 ~ i.ffii. -c 6 a~ r~'HJH4? L t:.. 
~, ~Z~I=*x~;t, BRx'f'~-c"~lliL~" ~Mmx~~7~*V~A-c"~-~, ~ 
EE 1iJ i\fEl L f::_" f~ iltt x V lJ 7J ij ;v 7J 7 A / o 7 ~ !;!' 7 7 ~ ~ ( Y AM A Z E N . H i - F l 
us hT M co I umn, Size: L, n-~7"?'/: !'fFRx'f';v1 o%---.6 O%) -c" 
:fl!f~ L t:.." T H F - "'- 7" ?' / x ffl v \ -c 1Jii1 W x tiT lli ~ -1±- ;2) 1& -t" 9 :: 2:: (=: J:: ifJ t~ llC. fl:: if!jt;) ( 2 
8 9 m g ) x 1~ t::. o 

1 H-NMR (400MHz, CDCI 3 ) 15 (ppm): L 55-1.65 (m, 1 

H) . 1. 9 1 ( t, J = 5. 6Hz, 1 H) , 2. 0 5-2. 1 3 (m, 1 H) , 2. 
2 2 ( s, 3 H) , 2, 2 7 ( s, 3 H) , 2, 5 6 ( s, 3 H) , 4, 4 1 ( d, J = 

10. OHz, lH), 4. 50 (d, J=9. 2Hz, lH), 6. 97-7. 04 ( 
m, 1 H) , 7, 1 4- 7, 2 0 (m, 1 H) , 7, 2 2- 7, 2 8 (m, 1 H) , 7. 

3 3 ( t d, J = 8. 0, 5. 8Hz, 1 H) , 7. 9 3 ( d, J = 5. 2Hz, 1 H) 
, 7. 9 9 ( s, 1 H) , 8. 0 0 ( s. 1 H) , 8. 2 4 ( b r s, 1 H) . 
MS[M+Na]~=447 

[0275] 

*~•~83-94~7J~~/-Prepl4-6c.ea0)73:/x~a~s2c~• 
0) -¥-l.t:H::. J:: if) 15- fiX: L f::_ o 
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(0276] 
('£i(2 3] 

8 3 F 

6,,,,A 

84 

8b 

8 6 

O_J }-NH 
I 0 \ n ~F IN \J-

F 

0;1 
.""' "'·"·A 

o_J 
0
}-N,H 

h 
\ jk_ 

NyN ~ F 

I F 

F 

6n 
J J ~H 
[ IJ (~ 
N~i; )=/ 

I Cl 
I 

W5545-0l 112 

NMR (400MHz, CDC1 3 ) &lf/)UiMS 
1 H- NMR o ( p p m) 1. 6 2 ( d d, ] = 5. 
6 , 8 . 0 H z , 1 H) , 1 . 9 2 ( t , J = 5 . 6 H 
z, 1 H) , 2. 0 5 ( d d, J = 5. 6, 8. 0 Hz, 
1 H) , 2. 2 3 ( s , 3 H) , 2. 5 7 ( s, 3 H) , 
4 . 4 6 ( d , ] = 9 . 6 H z , 1 H) , 4. 5 3 ( d, 
J = 9 . 6 H z , 1 H) , 6 . 7 9 - 6 . 8 3 (m, 1 
H), 6. 98-7. 02 (m, 1H), 7. 09-7. 

' ' { ) 1 2 \m, 1 HJ , 7. 1 5 - 7. 4 0 ,m, 5 H , 
7. 6 4 ( b r s , 1 H) , 8. 0 1 ( s , 1 H) 

M S eM+ H] + = 4 1 0 
1 H- N M R i5 ( p p m) 1 . 6 3 ( d d , J = 5 . 
6 , 8 . 2 H z , 1 H) , 1 . 9 2 ( t , J = 5 . 6 H 
z, 1 H) , 2. 0 3 ( d d, J = 5. 6, 8. 2Hz, 
1 H) , 2. 2 4 ( s , 3 H) , 2. 5 8 ( s, 3 H) , 
4. 4 5 ( d, ] = 9. 6Hz, 1 H) , 4. 5 2 ( d, 
J = 9. 6Hz, 1 H) , 6. 9 8- 7. 3 6 (m, 6 
H), 7. 49-7. 54 (m, 2H), 8. 01 (s, 
1 H) 

M S [M + H] + = 4 2 8 
1 H- NMR i5 ( p p m) 1. 6 3 ( d d, ] = 5. 
6, 8. 0 H z , 1 H) , 1 . 9 3 ( t , J = 5 . 6 H 
z , 1 H) , 2. 1 3 ( d d, J = 5 . 6 , 8. 0 H z , 
1 H) , 2. 2 2 ( s, 3 H) , 2. 5 6 ( s , 3 H) , 
4. 4 0 ( d, J = 9. 8Hz, 1 H) , 4. 5 0 ( d, 
] = 9. 8 H z , 1 H) , 6. 9 8 - 7 . 0 6 (m, 2 
H) , 7. 1 6- 7. 2 0 (m, 1 H) , 7. 2 3- 7. 
3 6 (m, 2 H) , 7. 9 8 ( s, 1 H) , 8. 1 3 ( b 
r s , 1 H) , 8. 1 6 ( d, J = 5. 6 H z, 1 H) , 
8. 4 2 ( b r s, 1 H) 
MS [M--:-H] -= 4 2 7 
'H-NMR i5 (ppm) 1. 62 (dd, J=5. 
2, 8 . 0 H z , 1 H) , 1 . 9 2 ( t , J = 5. 2 H 
z, 1 H) , 2. 0 9- 2. 1 3 (m, 1 H) , 2. 2 
2 ( s , 3 H) , 2 . 5 5 ( s , 3 H) , 3. 4 1 ( s , 
3 H) , 4. 4 1 ( d, J = 9. 6 H z, 1 H) , 4. 
4 5 - 4. 5 4 (m, 3 H) , 6. 9 8- 7. 0 3 (m, 
1 H) , 7. 1 6- 7. 1 9 (m, 1 H) , 7. 2 3-

( .) ( ' 7. 3 6 ,m, 2 H 7. 9 8 s , 1 HJ , 8. 0 
7 ( b r s, 1 H) , 8. 1 6- 8. 1 7 (m, 1 H) , 
8. 2 6 ( b r s , 1 H) 
MS [M+H] +=4 55 
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o hf; 34,46(d,l=9-6HZ: 1H},4.53(d,F

W5545-01 1i2

 NMR (400MHz, CDCIS} fifi/Rtirvis

1HiNMR 5 (ppm) :1. 62 (dci, =5.

6,8.0Hz,1H),1.92{t,J:5.6H

:z,EH),2.05{dd,J:5.6,8.GHz,

  
  
  

  

 
 
 

 

 

/\ ; =9.6Hz,1H),6-79—5,83(m,13
\\ fiH),6.98~7.02(m,1H),?.09~7¢

12im,1H),7.15—7.40{m,5H),‘
7.64(brs,1H),8.01(s,1H}.

MS fim+HE+:41()

‘H—NMR 5{ppm3;1.63{dd 1:5
  

 
   

  
8 2H2, 1H), 1 92(t, JZS. 8H

, 1H); 2 OBCdd, J:5 Ea 8.2Hz,

H), 2 24(5, 3H), 2 58 (s, 3H},  
 

 

45(d,}: .6H2,1H),4.52(¢

¥f* =9.6Hz,1H),6,98~7.36(m;6
, 49—fi. Cm,2H);8,01(m  

  

 
 
 
 
 

 

é

lH—NMR 5 (ppm) :1. 63 (dd, jm—MS.
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6,8.0Hz,1H},1.93(t,J:5.6H

z,1H),2.13(dd,1=5.6,8.0Hz,

1H),2.22(s,3H>,2.56(s,3H},

4.40(d,J=9 8H2,1H>,4.50(m

jr9.8Hz 1H),6.98—7.G6{m§2

H} 7.16—7,ZO(m31H},7.23—T

36(m,2H),7.98cs,1H),8.13(b

rs,1H),8 18(d,J:5.fiHz,1H},

8. 42 {brs 1H}

"4M5 [NHHE ‘2427
iHiNMR 5<ppm):1.62{dd,125

2 8,0Hz,1H),1.92{t,J=5.2H

z 1H),2 89*2.13{m,1H),2.2E
2 (s, 3H), 2 5 5 (s, 3H) , 3. 41(s,§

5:9.6Hz,1H3,4§
45—4.54(m,3H),6.98—7.03{mx

1

7

 
 

 
 

9(m,1H},7.23i  

 
 

 

36 , .98(s,1H},8.0

7(brs,1H>,8.15—8.17(m,1HL
8.26

MSEM+H

 



[0277} 

[~24-1] 

8 7 

88 

8 9 

F 

0: '":~}_'" '" 

0 NH Yn 0 /~\ 
N<y-N ~N 

i F 

2:l, ... A 
OJ }--NH 

, I o I h y~ 
N"'--N ~N 

I ~o 

W5545-0l 113 

NMR (4 0 OMH z, CDC 1) &_L;'</xJiMS 
1 H-NMR i5 (ppm): 1. 62 (dd, J=8. 

0, 5. 2 H z, 1 H) , 1 . 9 3 ( t , J = 5. 2 H 
z, 1 H) , 2. 1 0- 2. 1 9 (m, 1 H) , 2. 2 1 

1 ( s , 3 H) , 2. 5 6 ( s , 3 H) , 4 . 4 1 ( d, 

J = 9. 6 H z , 1 H) , 4. 5 0 ( d, J = 9. 6 H 
z, 1 H) , 6. 9 7- 7. 0 7 (m, 2 H) , 7. 1 

5 - 7. 2 1 (m, 1 H) , 7. 2 3- 7. 2 9 (m, 

1H), 7. 33 (td, J=8. 0, 5. 6Hz, 1 
H), 7. 65-7. 71 (m, 1H), 7. 98 (s, 

1H), 8. 06 (brd, ]=8. 4Hz, lH), 

8. 2 4- 8. 2 8 (m, 1 H) , 8. 5 6 ( b r s, 

1 H) 
1 H- NMR i5 ( p p m) 1. 6 6 ( d d, J = 8. 

4, 5. 2Hz, l H) , 1. 9 3 ( t, J = 5. 4 H 
z, 1 H) , 2. 0 9 ( d d, J = 8. 4. 5. 6Hz, 

l H) , 2. 2 6 ( s • 3 H) , 2. 5 8 ( s , 3 H) , 
4. 5 0 ( d d, J = l 9. 8, 9 . 4 H z , 2 H) , 
6. 87-6. 93 (m, lH), 6. 97-7. 05 

(m, 1 H) , 7. 1 4 - 7. 3 7 (m, 3 H) , 7. 

6 5 ( b r s , 1 H) , 8 . 0 1 ( s , 1 H) , 8 . 1 
0 - 8 . 1 8 (m, 2 H) 

M S [M + H] + = 4 1 1 
1 H-NMR a (ppm) 1. 62 (dd, J=7. 

8, 5. 4Hz, 1 H) , 1. 9 2 ( t, J = 5. 4 H 

z , 1 H) , 2. 1 4 ( d d, J = 8 . 2, 5. 8 H z , 
1 H) , 2. 2 4 ( s , 3 H) , 2. 5 7 ( s , 3 H) , 

3. 7 8 ( s, 3 H) , 4. 4 7 ( d, J = 9. 4Hz , 

1 H) , 4. 5 3 ( d, J = 9. 4Hz, 1 H) , 6. 
9 6 - 7. 0 2 (m, 1 H) , 7. 1 2- 7. 1 9 (m, 

1 H) , 7. 2 0- 7. 2 4 (m, 1 H) , 7. 3 1 ( t 
d, J = 8. 0, 6. 0 Hz, 1 H) , 7. 8 5 ( b r 

s , 1 H) , 8. 0 0- 8. 0 5 (m, 2 H) , 8. 0 
8 ( d , J = 1 . 6 H z , 1 H) , 8 . 3 3 ( b r s , 
1 H) 

MS [M+H] +=4 2 3 
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[0277']

[$24—11

fimwifififi NMR<400MHZ,CDCIg>&wXXfiMS
87 F 1H—NMR 6(ppm};1.62(dd,}:&

C) 30,5.282,1H),1.93ét,J:5.2H 
, IEéX z,1H),2.10~2.19(m,1H),2.2§0 NH 1(S,3H),2.56 S}SH),4.41(C1,

1'K

O i , :

¥gfi {3 3—9.6Hz,1H},4.50(é,J 9.6H 
 

a» z,1H},6.97—7.07(m,2H},7.1
f 5*7,ZI(m,1H},7.23—7.29(m,

1H},7.33{td,J:8.0,5.6Hz,1

H),7.65—?.71{m31H),7.98{a

1H},8.86(brd,J=S,4Hz,lH},

; 8.24—8.28€:m,1H),8.56 (brs,
| 1H).

88 g HfiiNMR 5(ppm):1.66{dd,]=&

C) 4,5.2Hz,1H),1.93Ct,}=5.4H
if}. z,1H),2.09{dd,J=8.4,5.6HL

a O W 1H),2.26(s,3H),2.58{s,3H),
figfi 2W 4.50idd,1:19.8,9.4Hz,2H),
My; Efl 6.87—6.93(m,IH),6.97—7.05

f % (m,1H),7.14—7.37(m,3H),7.

; 65{brs,1H),8.01(s,1H),8.1
O*8.18{m,2H).

MS gm+Hj+=411

1HiNh/IR 5 (ppm) :1. 52 (dd, J=?.§

8,5.4Hz,1H>,1.92(t,J:5.4H§
z,1H),2.14{dd,;=8.2,5-8Hzfi
1H},2,24(s,3H),2.57(s,3H)J

3.?8{s,3H),4‘47{&,J:9.4Hz,

1H),4,53(d,J:9.4Hz,1HL &

96—?.Q2(m,1H),7.1277.19(m,

1H),7.20—?.24(m,1H),7.31€t

&,J:8.O,6.OHZ,1H),7.85(br

3,1H),8.00—8.05{m,2H),8.O

8 Ed, J=1. 6H2, 1H} , 8. 33 (hrs,

1H).

MS£M+H]%:423

 
89
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[1Z24-2) 

9 0 

W5545-0l 114 

1 H-NMR o (ppm): 1. 64 (dd, ]=8. 
2, 5. OHz, 1H), 1. 94 (t, J=5. 8H 

z , 1 H) , 2. 1 3 ( d d, J = 8 . 2, 5. 8 H z , 
1H), 2. 22 (s, 3H), 2. 56 (s, 3H), 
4 . 4 4 ( d, J = 1 0. 0 H z , 1 H) , 4. 5 2 ( d, 
J = 1 0. 0 H z , 1 H) , 6. 9 5 - 7. 0 2 (m, 

1 H) , 7. 1 1 - 7 . 1 6 (m, 1 H) , 7. 1 8-
7. 2 3 (m, 1 H) , 7. 2 7- 7. 3 4 (m, 1 H) , 
7. 4 3- 7. 4 7 (m, 2 H) , 8. 0 1 ( s, 1 H) , 
8. 3 9 ( b r s , 1 H) , 8. 4 4 - 8. 4 9 (m, 

I 2 H) . 
IMs [M+HJ += 3 9 3 

Page 116 of 453

“5545-81 114
 [$24—21

90 T_? EH—NMR 5(ppm):1.64{dd,}:&

/F 2,5.0Hz,1H),1.94(t,J=5.8H

\xyé% z,1H),2.13{dd,J:8.2,5‘8HL
f e 0 @ 1H),2.22(3,3H),2.56(s,3H),
3y4§ /W 4.44{&,J:10.0Hz,Ufl,4.52<¢
;N%§ kg 1:10.0HL1H),¢a.95—?.02(m,E

r 1H),T.11~7.16(m,1H},7.18—§ 7.23{m,MM,?A2?~7.34(m,1HL§
7.43—7.47(m,mfi,8.01(s,1HL§

8.39(brs,1H),8.44~8l49<mfi
22H). '

MSEM+H1*=393
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[0278] 
[$:25-1] 

9 2 

9 3 

W5545-0I 115 

NMR (4 0 OMH z, CDC l 3 ) &lf/JZi:iMS 
1 H- NM R o ( p p m) 1. 6 3 ( d d, ] = 8. 
2, 5. 4Hz, 1H), 1. 92 (t, ]=5. 4 
H z , 1 H) , 2. 1 1 ( d d, ] = 8. 2, 5. 8 
Hz. 1 H) , 2. 2 4 ( s, 3 H) , 2. 2 6 ( s, 
3H), 2. 58 (s, 3H), 4. 47 (d, ]= 

9. 6 H z , 1 H) , 4 . 5 2 ( d , ] = 9 . 6 H z , 
1 H) , 6. 9 6 - 7. 0 3 (m, 1 H) , 7. 1 4 , 
- 7. 2 0 (m, 1 H) , 7. 2 0- 7. 2 5 (m, I 
1 H) , 7. 3 2 ( t d, ] = 8. 0, 6. 0 H z , 
1 H) , 7. 9 0- 8. 0 4 (m, 4 H) 
MS [M+H] +=4 2 5 
1 H- NMR 5 ( p p m) 1. 5 5-1. 7 0 (m, 
1 H) , 1 . 9 1 ( t , J = 5 . 6 H z , 1 H) , 2. 
0 5 ( d d, ] = 7. 8, 6. 2 H z , 1 H) , 2. 
2 6 ( s , 3 H) , 2. 5 8 ( s , 3 H) , 4. 4 7 
( d, J = 9. 6 H z, 1 H) , 4. 5 3 ( d, ] = j 

• 9. 6Hz, 1 H) , _6. 9 4- 7. 0 4 (m, 3 H) , I 
• 7. 1 7 ( d t , J - 1 0. 4, 2. 0 H z , 1 H) , 
7. 2 1 - 7. 2 7 (m, 1 H) , 7. 2 9- 7. 3 
6 (m, 1 H) , 7. 3 7- 7. 4 4 (m, 2 H) , 
7. 5 6 ( b r s , 1 H) , 8 . 0 1 ( s , 1 H) 

M S [M + H] + = 4 1 0 
1 H- NMR o ( p p m) 1 . 5 5 - 1 . 6 9 (m, 
1 H) , 1. 9 2 ( t, J = 5. 4 H z, 1 H) , 2. 
06 (dd, ]=8. 2, 5. 8Hz, 1H), 2. 
2 5 ( s , 3 H) , 2. 5 7 ( s , 3 H) , 4. 4 8 

( d , ] = 9 . 2 H z , 1 H) , 4 . 5 4 ( d, J = 
• 9. 6 H z, 1 H) , 6. 9 6- 7. 0 3 (m, 1 H) , . 
7. 0 8 - 7. 1 4 (m, 1 H) , 7. 1 4 - 7. 2 
0 (m, 1 H) , 7. 2 0- 7. 3 7 (m, 4 H) , 
7. 4 4 ( d, J = 7. 6Hz, 2 H) , 7. 5 6 ( b 
r s, 1 H) , 8. 0 1 ( s , 1 H) . 

M S [M + H] + = 3 9 2 

Page 117 of 453
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W278]

{$25—11

lfifiaffi EEK NMR (400MHz, CDC13) .BEU/RiiMS i

91 FF lH—NMR 5(ppm}:1.63{dd,]=8.
/ 2,5.4Hz,1H},1.92(t,J=5.4
kWh, szlfl},2.11(dd,§=8.2,5.8

0J¥XW Hz?lH),2.24{s,3H),2.26C&
x/I 021 3H},2.58(s,3H},4.47(&,J=
E? ‘\N 9.5Hz,1H),4.52<d,J=9.6Ha
f % 1H},6.96—?.03(m,1H),7«1&

—7,20(m,1H),7.20—?.25(m,‘

filH},7.32{td,§=8.0)6.OHL

31H),?.90‘8.04Cm,4H3.
MS mm+Hj+=425

92 F 1H—NMR 5(ppm>:1.55—1.70{m,

EC) 1H),1.91Ct,1:5.5Hz,1H),2.J %m\ 05(dd,3=7.8,5.2Hz,1H),2.

Ojflfw 26(3,3H),2.58(S,BH),4.47
¥Axo \ (d,}:9.6Hz,1H),4‘53(d,}=§
”\g C} fi.6Hz,1H},6.94—7,04(m,3HL
T‘ F in 17(dt,1:10.4,2.0Hz,1H),

7 21*7.Z7(m,1H),7.29*7.3

6(m,1H],7.3?—7.44{m,2fl),

7, 56 (hrs, 1H), 8. ()1 (s, 1H) .

I .ms HA+H3+=41w3 _fl
393 F ‘HfiNMR éCppm):1.55*1.59{m,

1 gfi 1H>,1.92(:,}=5.4Hz,1H3,2
x/M OB(dd,J=8.2,5.8Hz,1H),3

Oggikm, 25 (s, 3H), 2. 57 (5,13H), 4. 48
\F& 0 ‘ (d,J:9.2Hz,1H),4.54Cd,J=XMN; C) 9 6H2,1H),6.96—7.03(m,1H)fi
f 7.08~7.14(m,1H),7.14—7.2

0(m,1H>,7.20—7.3?(m,4H),

E 7.44{d,1:7.6Hz,2H),7.56fib

3 ; rs,1H>,8.01(s,1H). 3
g j ‘MS mm+HJ+=3532 _J
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[~25-2] 

94 

[0279] 
;% 1ilE {7ij 9 5 

VV5545-01 116 

1 H-NMR o ( p p m) 1. 6 3 ( d d, J = 5. 
6 , 8 . 0 H z , 1 H) , 1 . 9 1 ( t , J = 5 . 6 H 
z , 1 H) , 2. 1 0 ( d d, J = 5 . 6, 8. 0 H z , 
1 H) , 2. 2 3 ( s, 3 H) , 2. 56 ( s, 3 H) , 
3. 8 7 ( s , 3 H) , 4. 4 1 ( d, J = 9. 6 H z , 

1 H) , 4. 5 1 ( d, J = 9. 6 H z, 1 H) , 6. 
9 9- 7. 0 3 (m, 1 H) , 7. 1 6 - 7. 2 6 (m, 
2 H) , 7. 3 1 - 7. 3 6 (m, 1 H) , 7. 8 0 ( d, 
J = 6 . 4 H z , 1 H) , 7. 9 8 ( d , J = 2 . 8 H 
z, 1 H) , 7. 9 9 ( s, 1 H) , 8. 2 8 ( b r s , 
1 H) . 

M S [M + N a] + = 4 6 3 

( 1 R 2 s ) - 2 - [ ( 2 . 4 - :/ 7 7- ;!.- 1::' 1J :': :/' / - 5 - -{ Jv) ::t- q-.. ~ 7 7 lv] - 2 
- ( 3 - 7 ;v ::t- o 7 x ~ Jv) - N - ( 5 - 7 ;v .T o 1::p 1.1 :/ / - 2 - -{ ;v) ~ 7 o 7'· o /~ / 

1J Jv * ='\'- -tT :': F. ( 9 5 ) 0) 15- JJt 
[ ft 5 4 l 

~~Y"" 
~ 0 ~F 
N 

,, 

)--N I 95 

[0280] 
;b Jv iF / ~ P r e p 1 4 - 6 ( 2 2 6 m g ) 1? :/ 7 o o 7 37 / ( 1 0 m I ) ~,:: 'fG ~~ 2' it 
:;t q-.. -lf' 1J Jv 7 o ) F ( 1 2 2 !1 l ) , D M F ( ~ i'illi) 1? JJD .:Z ~ t.!i. C: 1 ffi'¥ f.,'] tlHF L t:::. BZ 

;;t; ttl( .a: ~ !± i!IU!s L. , til~ :7 o 7 -1' F 1? :f~ 1::: • 2 - 7 :': / - 5 - 7 Jv ::t- o ::0 1J :/ / ( 9 6 . 
1 m g ) 0) T H F ( 1 0 m l ) m if:!( i,:: N , N - / ..{ / / o 1:::

0 ;v :::r. 7 ;v 7 :0. / ( 2 8 3 11 1 

) 1?JJO.:Z60ti,::~-L,t!l8:7o7..{FO)THFm&tr:i!lliTL~O)**O)m~c:1ffi'f~ 
MW2'it~. ~;;t;*tr:~m*c:~~L1~~MW2'itt~,!R~&tr:~J±·RL.k~, B 
~=7-N~*~,::~~L.,~M~tr:~•L.t. ~MM1?M*R~?~*~~AC:~-2'it, 
•&tr:MJ±.nLt. ~mtr:NH-~IJ;/JijN;b7A7ov~~77~- (n-~/37/ 

: I'll' !'if I 7- ;v = 2 : 1 ) c: TI!f ~ L , :f~ I? ;fluf::::. § i¥J 'IJ!JJI,=: / = 7 1v I- 7 Jv tr: :IJD .:Z t:::. ;j:JT 1±1 L. 
1:::~~1?·-~-L~ •• Eft~- (130mg) .a:~t. 

1 H-NMR (400MHz, d-DMSO) 6 (ppm): 1. 46-1. 50 (m 

, 1 H) , 1. 6 8 ( t, J = 6. 0 Hz, 1 H) , 2. 0 1 ( s, 3 H) , 2. 3 6 ( 

s, 3H), 2. 59-2. 63 (m, 1H), 4. 27 (d, ]=10. 4Hz, 1H 

) , 4. 6 6 ( d, J = 1 0. 4Hz, 1 H) , 7. 0 6- 7. 1 1 (m, 1 H) , 7. 
3 7- 7. 4 4 (m, 3 H) , 7. 6 0- 7. 6 5 (m, 1 H) , 7. 8 5-7. 8 9 ( 

m, 1 H) , 8. 1 1 ( s, 1 H) , 8. 3 0 ( d, J = 3. 2Hz, 1 H) , 1 1. 2 
0 ( b r d s, 1 H) 

MS[M+H]+=411 

[0281] 
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W5545-31 116
 
($2572;

94 E F 3H—NMR 5(ppm):1.63(dd.}=&

3 #\ 6,8,UHZ,1H),:.91(t,]=5.6HE
Rx z,1H},2.10(dd,3=5.5,8.0Hz¢

0 1H) 2.23(s,3H),2.56(s,3H)Q
x 3.87(s,3H},q.41(d,1:9.6Hz,

2 :/v 1H) 4.51(d,3=9.6Hz,1H) a.7” \ 99—7 OBim,1H),7.16—?.26{m
‘ 2H),?.31—?.36(m,1H) 7 80(¢

J=6 4H2,1H},7.98(d J= 2.8H

éz,1}~1) 7.99{s,1H3,8228(b rs,
:1H).

2M85M+Na1+=463

fl
 

{027M

ifiEQS

(113 2 s) ——2«* [ {2. 4<—lPfi:$1bt u;:/—~5-—/{;v} 227:/x fly} —-2

A (BijfL/fi‘flyliiV) —Nw (5—7,»I/2h:}:°1I/1/ 2—4’1L/‘33/fi'n7a/‘V/

:bxvfii‘rfi7i 2* (9 5) 93/3537

{52:54}

 
 

 

[028M

fiwfiyfiprep14—6{226mg}EyfifimfifiyilOmi)K%%5fi

2 73”?“bEU/1/é‘uli 1*(1 227,11) 2 DMF (fidfi) wflflzisfiflfiffiéfififiblca Ii

fi?fi%ifiE?§fi3L\ ¥3E§§fi?4’ FéégrfCU 2—7i/—5-77>75§3:U v‘/ {9 6.

1mg) EDTHF (1 Oral) KE‘éfiélN, N—fl’fi)’7"flt°zlzl—3“,¥Ix7iy (2283;11

3%M260%K%fib\fififiufifFmTHFfifiéfiTL%®ii®figfilfifi

fifiéfitoEf+&$hifm%blfifififié%7fi fi$fiéfi§£fiutfi fl

filfwkfi:fiflb fififiéfifibtofi%%zfifl$&7”zxw (Emefi

vfifiéfiEEfime fifiéfini /}fi&fldm7hr7m7%fi7ZLV*{n%A7§>I

:E‘fifiéi €mra/m2 : 1) Tfififll #343717:Béfim2iymanbm—72bémfu‘g 15*?th

tfifiéfifififihfxgififi%(130mg)%%fia

‘H—NMR(400MHZ,d—DMSO)§{ppm):1.45—1.50(m

,1H),1.68{t,J:6.0Hz,1H),2.01(s,3H),2.35(

3,3H),2.59~2.63(m,1H},4.2?{d,1:1024Hz,1H

},4.66(d,J:10.4Hz,1H>,7.06—7.11(m,1H),7

3777.4éim,3H),7.60—7,BS{m,1H),7.35v7.89{

m,1H),8.11(s,1H),8.30<d,1=322Hz,1H},11.2

Gibrds,2H}

MS[M+H3+=411

{028m
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W5545-0l 117 

* ~ 1Jfli {7JJ 9 6 - 9 9 f;:l: , ;b Jv * / ~ P r e p 1 4 - 6 ::1: t~ l::l: .:C 0) 7 i= ": f$: 2:: , ff: ft 0) 7 ::: 
/ 2 .a:- ~ 1Jili 17iJ 9 5 2:: JPJ i~lh') ~lid=. J: I'J i;'- PX: L t~ o 

[0282] 

[£<:2 6] 

9 7 

98 

9 9 

i 

~ 
~r\ <>OQ'\ r -

Cl 

[0283] 

NMR (400MHz, CDCl,) &U/JUiMS 
1 H- NMR 6 ( p p m) 1. 6 8 ( d d, J = 

8. 0, 5. 6 H z , 1 H) , 1 . 9 5 ( t , J = 
5 . 6 H z , 1 H) , 2. 1 6 ( d d, J = 8. 0, 
6. 0 H z, 1 H) , 2. 2 1 ( s , 3 H) , 2. 
5 6 ( s , 3 H) , 4. 3 9 ( d, J = 9. 6 H z , 
1 H) , 4. 5 0 ( d, J = 9. 6 H z , 1 H) , 
7. 02 (tdd, J=8. 0, 2. 4, 1. 2H 
z , 1 H) , 7 . 1 7 ( d t , J = 1 0 . 0 , 2 . 
4 H z , 1 H) , 7. 2 4 ( d t , J = 8. 0, 1 . 
2 H z , 1 H) , 7. 3 4 ( t d, J = 8. 0, 6. 
0 H z , 1 H) , 7. 9 0 ( d d, J = 8. 8, 2 . 

' 4 H z , 1 H) , 7. 9 8 ( s, 1 H) , 8. 2 0 
( d, J = 8. 8Hz, 1 H) , 8. 4 8 ( b r s, 

1 H) , 8. 5 6 ( d d, J = 2. 4, 0. 8Hz, 
1 H) 
1 H- NMR 6 ( p p m) 1. 6 9 ( d d, J = 

8 . 2, 5. 4 H z , 1 H) , 1 . 9 5 ( t , J = 

5. 4Hz, 1 H) , 2. 0 7 ( d d, J = 7. 8, 
5. 8Hz, 1H), 2. 23 (s, 3H), 2. 
5 7 ( s , 3 H) , 4. 4 4 ( d, J = 9. 6 H z, 
1H), 4. 52 (d, ]=9. 6Hz, IH), 
6. 9 8- 7. 0 5 (m, 1 H) , 7. 1 4- 7. 
2 0 (m, 2 H) , 7. 2 0- 7. 3 1 (m, 2 H) , 
7. 3 1 - 7. 3 8 (m, 1 H) , 7. 7 8 ( b r 
s , 1 H) , 8 . 0 1 ( s , 1 H) , 8. 1 0 ( d, 
J = 5 . 2 H z , 1 H) 
MS [M+H] +=4 11 
M S [M + H] + = 4 2 8 
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[0288}

 

Cl

 

lH~NMR é£ppm):1.68(dd,}:g
8.0,5.6Hz,1H),1.95{t,§:%

5.6Hz,1H),2.16{dd,J=8.m

6.0Hz,1H),2.21<s,3H},2.

56(3,3H),4.39(d,§=9~8Hz,
18) 4.50(d J29.6Hz,1H),

7,02(zdd,3:8.0,2.4,1.2fi

2,1H),7 17(dt,§:10.0,2

4Hz 1H),7.24{dt,J= m L

2H2 1H) 7.34itd,J= m 6

GHz 1H),7.90{dd j=8 & a

4Hz,1H),7‘98<s,1H‘,8.20

(d,}=8 8H2,1H},8.48(brm

2H>,8 56<dd,1=2.4,0 8HL
1H}.

31H—NMR 6(ppm):1.69(dd,J:
8,2,5.4Hz,1H},1.95(t,J:

15.4Hz}1H),2.O7(dd,J=7.&5. 81-12: 1H) , 2. 23 (s, 3H) , 2

57(s,3H),4.44{d,I=9.5H2

1H},4 52(d,J:9.6Hz,1H),

g6.98u7.05(m,1H),7.14—7.§
320(m,2H>,7.20—7,3l(m,2H)J
;?. 31p—7. 38 (m, 1H), 7. 78 (bri
as, 1H), 8. 01 (s, 1H), 8. 10 (d,

J=5 2H2,1H).

MS£M+HJ+241
MS fli+Hj+=42

   
I

8

 

IVIS EM+H1+= 3 9 3  
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[0284] 

:f:J Jv * / iJX P r e p 1 5 - 5 ( 2 0 0 m g ) 1!:: :/ ~ o o ;! /;7 / ( 1 0 m I ) ~~ fG jljij' ~ it" 
:;t-~;fl)Jv~ol} F (108p l), DMF (~jjj) 1i::fl07:._¥t1ili-c''U'!l'Fs9Jitt'cf'Lt~o -~ 

fZ: iflz 1!:: iJii1< fE ;liiUiil L , #i !'llt ~ D 7 ~ F 1!:: :f1t t~. 2 - 7 CO: / - 5 - 7 /v 7t o t:" I) :/ / ( 8 5 rn 
g) O)T H F ( 1 0 m I) miiJU~N, N.- :/"i' /7oo e!vX'T!v7 CO:/ ( 2 50 11 1) 1!:: 

:IJD ;t_ 6 0 "C '~ ~imt L, #i!'ilt ~ o 7 ~ F 0) T H F iil'fflz 1!:: iW T L 1::- 0);!: ;!: 0) 11iliil' 'C" 1 IJ#F,9 mtt 
~if"~. ~fZ:*~¥~£-c'~~L1B#OOJittt~~~~- ~JZ:fflz1!::~EE-·L~~. max 
7 ;v ~ 7k ~~ 7Hic L • :ft ~~ 1!:: 5t Jillt L t~" :ft 1l!H~l'i 1!:: ~ 7k liiff W' 7 :7'' * :/ '/ 2, 'C" ijft ~ ~ if". 1!1 ilf-Z 
1!::!Jiii<EE••L~. BM~NH-:/1J:f:JifN:f:J7A:/'o7~~77~- (n-~~/;7/:m 

R='T!v=2: 1) cf.!f~L. 11tGnt~§i'l'J$il!l~:/::c7Jv=-71v~tJo;tt::..o t.lf!±lLt::..jj!if 
1* 1!:: Ill. )f{ ijft ~ L -c. ti'i ll2 {I:: il!W ( 1 o 2 m g ) 1!:: 11t t::... 
1 H-NMR (400MHz, d-DMSO) i) (ppm): L 43-1. 45 (rn, 

1 H) , 1. 6 6 ( t, J = 4. 4Hz. 1 H) , 2. 0 2 ( s, 3 H) , 2. 3 6 ( s 

, 3H), 2. 55-2. 58 (rn, lH), 4. 26 (d, ]=10. 4Hz, lH) 
, 4. 5 9 (d. J = 1 0. 4Hz, 1 H) , 7. 1 5-7. 2 0 (rn, 2 H) , 7. 5 
7- 7. 6 5 (rn, 3 H) , 7. 8 6- 7. 8 9 (m, 1 H) , 8. 0 9 ( s, 1 H) , 

8. 3 0 ( d, J = 3. 2Hz, 1 H) , 1 1. 1 8 ( b r d s. 1 H) 
MS [M+H] + = 4 1 1 

[0285] 

* ~ Jil[ ~1 1 o 1 - 1 o 4 t;t • ~ 1§: WO 5 f= :to v • -c 7 t co: o) x t:" 7 o o 1:: F 1J / 1!:: )flo ' .';) ::. 

~~=J::fJiJ.fiX:-:"~-32- C (2, 4-C:)/'7-Ivl::"IJ:':://-5-"i'Jv) :ct-~:/:1'7-;v]-

2 - ( 4 - 7 Jl..·· T D 7 ::c .::: IV) :/ ~ 0 ~ 0 ./" / :JJ IV * / !J:.li: * t~ 1;1 ~ 1§: {Jij 1 5 - ( 5 ) "{:' 11t 
t::.. :f:J Jv # / W' P r e p 1 5 - 5 ~ AH ' -c . ~ 1i\[ ~j 1 0 0 c 1Pl ~ 0) -'F [:t;-:" if fiX: L t~. f.!f ~ (;t 
L C - M S <::'iT~ t::... 

[0286] 

[* 2 7} 
~Jil[fJil 1#1§:3'\:. MS 
101 :?_f)_ >=<: cf N}-N 

N # C< J-! -
. ~ '\). 

MS[M+H]+=418 

~Jii[W1 
1102 

tf.i'l§:J't. MS ~Jii[{Jij 1fli:m5'\:. MS 

F~ 103 

:!~"''("'0 'I I 

\ 0__/ ~N >==) 0 \_~ 
,; j jf \ 0 '# 

1--" \=< }-N Cl 

MS[M+H]+=427 MS[M+H]+=393 
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%mm100

(1R,2S)—2—[i§;4—?fifwfigiyV—5~4»)fi%7fifw]—2—{4

A7i’v7j“1373::!i/} 7N~ {577,JVfUE’AUyV'—2“/fflt) V§C17afl/€:/j3fl/fl{5€‘5“i

F (i 00) 09% ‘

 

 

[flza 5]

F /

\ 1mm“

of)”;
W/R M

“17/151 K? 100F

{0284]

fiwfiyfipreplams(200mg)%V§ami§y(1oml>mfifiéfl

‘i#fuwéuvfi(108#1>\DMF(fifi)€mzififi1fifififiLtofi

LER§§€EEF£§§EV Ifiifizfimfifi F‘ééé'ftto 2— ix’w5—7fi/7j‘fitc’f‘VI/ (85m

g)@THF(10m1)@@EN,NA§477BEWI%w7iV(250ui}%

mififlflfiafib~fi§7354F®THF§W€$$L%®$§®EET1$%%%

éfitgfi$%%ifiifififibl%fififiéfififi\fififiéfigfifibtfi‘fifil

%»&$K%EL‘fi%%%Q%LtGfifiéémxfifiv¢$yfibffifiéfi\fifi

EWE%%LtDfifiéNH—yUfl5WflfiAfifiVfiF§7%—{n—“Tfiy:fl

filffi=2:1)Tgflbxfigflkgfiwfiyi%WIH?W%mitgfiflbfig

W€¥E§Hfi$ii§ébf‘ gfifté‘%§§ (1 O 2mg} Eigrftg

’HWNMRi4OOMHz,d—DMSO)5(ppm):1.43*1.45€m,

1H),1.66(t,}=4.4Hz,1H),2.G2(s,3H},2.3E(s

,3H},2.55*2‘58(m,1H).4.26(d,]=10.4Hz,1H}

,4.59(d,l=10.4Hz,1H),7.15~7420(m,2H},7.5

7—7. 65(111, 3H}, 7. 86—7. 89 (m, 1H) , 8. 09 (3, 1H} ,

8.30id,J33.2Hz,1H),11.18(brds,1H}

    

MS[M+H]+=411

[028m

*imfilo1—1O4fi\Efifl15t£wr§timiainmtFuyéfiwé:

kmifléiféé2—3(2,4—?xfflEUifiy—5—4w)fi%yfi%w]—

2*(4*?Wfifl7xzb)Vfififfifiyfl&fiyfiitfl%fifl15—(5}?fi

fifiwfiyfiprep15*5éfiwf»ififilOOkEfi®§fiTéfibfigfififi

LC—waS'f‘ffTOto

[0286}

(5&2?)

 

 

$fi§$fi5§ms

 
  
  

NES{M+H3+£427 MSEM+H]+:393    
MSEM+HJ+=418
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[0287] 
[* 2 8) 

~Difff§lJ lt¥J:~;r\; 
1 0 4 

F~ 

UJ\_ 
? 0 l; h ?' '1 . \) N/N :::---_ 

0 . 
\ F 

I 

[0289) 

W5545-0l 119 

NMR&lJ/XId::MS 
1 H-NMR (4 0 OMH z, CDC l 3 ) 6 (PPm) 
1. 60 ( d d' J = 5. 2, 8. OHz, 1 H) 

' 1. 
8 9 ( t ' J = 5. 2Hz, 1 H) 

' 
2. 06 ( d d' 

J = 5. 2, 8. OH z, 1 H) , 2. 2 3 ( s ' 3H) 
' 

2. 55 ( s ' 3 H) 
' 3. 8 8 ( s ' 3 H) , 4. 4 

0 ( d' J = 9. 4HZ, 1 H) 
' 4. 4 6 (d, J =, 

1 H) ,.., 
(m, 2 H) 9. 4Hz, ' I • 0 3-7. 0 8 ' 

7. 4 2-7. 4 6 (m, 2 H) 
' 

7. 8 1 ( d' J= 
6. 8HZ, 1 H) 

' 
7. 9 7-7. 9 8 (m, 2 H) 

' 
8. 2 4 ( b r s ' 1 H) 
MS [M+H 1 += 4 4 1 

:iJfv;J,'>~Prepl5-5 (33mg) ll::DMF (2ml) I.::&A¥~1±, 4-7;v% 
P 7 = IJ / ( 1 5 m g ) , N , N - / -1 :J / P 1::, !v x 7- Jv 7 C::: / ( 2 3 . 5 u I ) , H A 

T U ( 5 1 . 3 m g ) ll:: JJO .:Z -c ¥ ilfJ.. C' 2 0 B:/f r,'J N tc¥ L t:: o !X J;t ie> I.:: 7.k ll:: tlD .:Z -c IfF !!!\' x 7-
~--c'~~L, ~--ll::·EL~. ~Mll::~IJ:iJ¥~:iJ~A?o?~?~7~-(YAMA 
ZEN, Hi-FlushTMcolumn, Size:S (NH--1//x?~:i:I~A 

) , n--"../5'>:!'l'H!~x'f-;v10%-->60%) -c~!.\':!L, ~ilcfl:::-fr!f37J (22. 1mg) 

:a:: 1~ t= 0 

1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 53-1. 62 (m, 1 

H), 1. 89 (t, ]=5. 4Hz, 1H), 2. 01 (dd, ]=8. 2, 5. 8H 
z , 1 H) , 2. 2 5 ( s , 3 H) , 2. 5 7 ( s , 3 H) , 4. 4 7 ( d d, J = 1 2 

4, 9. 6Hz, 2 H) , 6. 9 7- 7. 0 8 (m, 4 H) 7. 3 7- 7. 4 6 (m 
, 4 H) , 7. 5 0 ( b r s, 1 H) , 7. 9 9 ( s, 1 H) 

[0290] 
* ~Jillif:Yil 1 0 6 - 1 1 2 l'i, :iJ ;v;¥ >~ P r e p 1 5- 5 (:: {:f:~O) 7 =:: > ll::, ~:lif[j'JiJ 1 0 

5 !:: IPJ :!* 0) '¥ $ C: tr fiX: L t:: o 
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{028?}

[$28]

Lgflflifififi NMRfiw/XHMS

1(34 ’H.— NfiéRE(4C)QNH{z, C{)CI Q a (pprn).

“/3 1. 60(dd j=5.2,8.0Hz,1H),L
RAM 89(t 3:5.2Hz,1H),2.06(dm

o NH 3:5 2,8.0HZ,1H),2.23<S,3H),

x?;? 0 / § 2 55 {5, 33U , 3. 88 (s, 311}, 4. 4
Nyw D\)0(d J29.4Hz,1H),4.46(d,J:i

, x E 9 4H2 1H},7.03A7.08{m,2H),

; 7 42—? 46(m,2H),7.81(d,J:

E 6 8H2,1H) 7.97*7.98(m,2H),

E E8.24(br$ 1H).
i EM5§M+H1‘EA41

[0288]

ififlles

(la,2s)m2—[{2,4ny%»5939y—5—WJW)T¢>%%wJ—N,2—ER UL’7flflffl7xiww yycuflafiyiwwfi5fi: (105)635'fi

{fl25 6}
F

N E 0
V \F

{028%

flmfiyfiPrepIS—S{33mg)EDMF(2mi)KWfiéfix4—7flfi

U7lyyilfimg)‘N, N—y41f36m1%w7:y(23. 5u1)\HA

TUiSl.3mg)?fli”§m120fi&fifiukoflmfim5mK< gym?

”fiwwb\fifigéfifithEEK/Jfi&Wfi7fi i57%&7745{YAMA

ZEN, HiiFlushTMcolumn, Size:$ {NH 4//::5?I‘7’37JA

),n~A7§/: fifiI?W10?0H68%)T%%L\%Efié%{22.1mg)

 

 

Efitu

‘H*NMR(4OOMHZ,CDC13)é<ppm§ 1.9371 62(m 1

H),1.89{t, =5.4Hz,1H),2_01(d J—8 2 5.8Hd, . ,

2, 1H), 2. 25 (s, 3H), 2. 5? (s, 8H), 4. 47 (dd, §:=12

4,9.6Hz,2H),6.9?w?.08{m,4H},7.37—7.46Cm

4H),7.58(brs,1H),7.99€s,1H)

H3290}

*ififi106—112fi\fiwfiyfiPrep15—SEEEQTSVE»ififllfl

5&fi§@$%féflLkg

Page121of453



[0291] 

[*29-1) 

1 0 6 

l 0 7 

1 0 8 

1 0 9 

W5545-0l 120 

I NMR&tf/:>U:J::MS 
j

1 H- NMR ( 4 0 0 MH z, CDC l 3 ) o ( p p m) 
1 . 5 8 ( d d, J = 8 . 0 , 5 . 2 H z , 1 H) , 
1. 8 9 ( t, J = 5. 2Hz, 1 H) , 2. 0 0 ( d 
d . J = 8 . 0 , 6 . 0 H z , 1 H) , 2 . 2 4 ( s , 
3 H) , 2. 5 7 ( s, 3 H) , 4. 4 4 ( d, J = 

9. 6Hz, 1 H) , 4. 4 8 ( d, J = 9. 6Hz, 
1 H) , 7. 0 1 - 7. 1 2 (m, 4 H) , 7. 3 9 
- 7. 3 6 (m, 2 H) , 7 . 4 8 - 7. 5 5 (m, 
1 H) , 7. 6 8 ( b r, 1 H) , 7. 9 9 ( s , 1 
H) . 
1 H- NMR ( 4 0 0 MH z, CDC l ) il ( p p m) :I 
1. 5 8 ( d d' J = 8. 0, 5. 2Hz, 1 H) ' I 

1 . 8 9 ( t , J = 5 . 2 H z , l H) , 2. 0 2 ( d 
d, J = 8. 6 , 6. 0 H z, l H) , 2. 2 3 ( s , 
3 H) , 2 . 5 6 ( s , 3 H) , 4. 4 4 ( d, J = 

9 . 6 H z , 1 H) , 4. 4 8 ( d, J = 9 . 6 H z , 
1 H) , 6. 7 6- 6. 8 4 (m, 1 H) , 7. 0 1 
- 7. 1 2 (m, 3 H) , 7. 2 1 - 7. 2 8 (m, 
2 H) , 7. 3 6 - 7. 4 5 (m, 1 H) , 7. 7 9 
( b r, 1 H) , 7. 9 9 ( s , 1 H) 

M S [M + HJ • = 4 2 8 

1 H- NMR ( 4 0 0 MH z, CDC l 3 ) o ( p p m) : 
1 . 5 9 ( d d , J = 5 . 6, 8 . 0 H z , 1 H) , 
1. 9 1 ( t, J = 5. 6Hz, 1 H) , 2. 0 8 ( d 
d, J = 5. 6 , 8. 0 H z , 1 H) , 2. 2 2 ( s , 
3 H) , 2 . 5 5 ( s , 3 H) , 3 . 4 1 ( s , 3 H) , 
4 . 4 0 ( d , J = 9 . 6 H z , 1 H) , 4 . 4 5 ( d , 
J = 9. 6Hz, 1 H) , 4. 4 8 ( d, J = 1 3. 
6 H z , 1 H) , 4. 5 2 ( d, J = 1 3 . 6 H z , 
1 H) , 7. 0 2- 7. 0 8 (m, 2 H) , 7. 4 2 
- 7. 4 6 (m, 2 H) , 7. 9 7 ( s, 1 H) , 8. 
0 7 ( d, J = 1 . 2 H z , 1 H) , 8 . 1 8 ( b r 
d, J = 5. 2 H z , 1 H) , 8 . 2 6 ( b r s , 1 
H) 
MS iM+H] +=4 55 
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H— NMR64OOMH2,CQC1>5(ppm}z
1.58(dd,1=8 O,5.2Hz,1H)

1.896t,5:5.2Hz,1H),2.00{é

d,J= .O,6 0H2,1H),2.24(&

3H),2.57(s,3H),4.44(d,J=

9. 5H2, 1H) , 4. 48 (d, J=9‘ 6H2,

f1H),7.01w7.12(m,4H),7.39
1—7.36(m,2H),7.48—7.55(m_
le),?.68{br,iH3,7.99{m m
H)-
 

107 
  

.—,_

1H~NMR<400MH2,CD61§5(p pm): 1

1.58(dd,3:8.0,5.2Hz 1H)

1.89{€,J=5,2HZ,IH},2 G2£d

d,}=8.6,6.0Hz,1H},2.23(L

3H),2.56(s,3H),4.44(d,J=

9.6Hz,1H),4.48(d,]=9.6HL

1H),6 76~5.84(m,1H3,7.01

*7‘12{m,3H),7.21*7.28(m

2H),7.36—7.45<m,1fi),7.79
 

   
(br, 1}fi , 7. 99 (s, 1rfi . :

_4

MS Qm+Hj+z428

1HvNMR€4OOMHz,CDC1QéCDDm
1 59(dd,125.5,8.032,1H3J
1 91(t,]=5.6Hz,1H),2.08(d

d,}=5.6,8-0Hz,1H),2.22(a

3H),2.55(s,3H),3.41(s,3HL

4 40(6,;=9.6Hz,1H),4.45(m

J: .6Hz,1H},4.48(d}1:13

6H2,1H),4,52(d,}:13.6HL

1H},7.02—7.08€m,2H>,7.42

—7.46(m,2H},7.97(s,1H),&

O7(d,J= .2Hz,1H),8.18{br

d,J:5.2Hz,1H),8.26<brs,1

MSEM+H]*:455
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[0292] 

[*3 0) 

1 1 0 

1 1 1 

1 1 2 

[0293] 

~1/t[f7!J 1 1 3 

W5545-0I 121 

NMR&U/:SU;l::MS 
1 H- NMR ( 4 0 0 MH z, CDC 1 3 ) o ( p p m) : 
1 . 5 8 ( d d , J = 8 . 2 , 5 . 0 H z , 1 H) , 
1 . 9 1 ( t , J = 5 . 4 H z , 1 H) , 2. 0 6 -
2. 1 3 (m, 1 H) , 2. 2 0 ( s , 3 H) , 2. ' 
5 5 ( s , 3 H) , 4. 4 0 ( d, J = 9. 2 H z , 

1 H) , 4. 4 6 ( d, J = 9. 6Hz, 1 H) , 7. 
0 0- 7. 0 8 (m, 3 H) , 7. 4 1 - 7. 4 8 (m, 
2 H) , 7. 6 6 ( t d, J = 7. 8 , 1 . 8 H z , 
1 H) , 7. 9 7 ( s , 1 H) , 8 . 0 5 ( b r d , 
J = 1 0. 4 H z , 1 H) 8 . 2 6 ( d q , J = 4 _ 
4, 0. 8Hz, 1 H) , 8. 4 1 ( b r s, 1 H) 
1 H- NMR ( 4 0 0 MH z, CDC I ) o ( p p m) : 
1 . 5 8 ( d d , J = 7 . 6 , 5 . 2 H z , 1 H) , 
1 . 8 9 ( t , J = 5 . 6 H z , 1 H) , 2. 0 3 -
2. 0 9 (m, 1 H) , 2. 2 2 ( s, 3 H) , 2. 
2 8 ( s , 3 H) , 2 . 5 6 ( s , 3 H) , 4. 4 0 

( d, J = 9 . 2 H z , 1 H) , 4 . 4 6 ( d, J = 

9. 6 H z, 1 H) , 7. 0 1 - 7. 1 2 (m, 2 H) , 
7. 4 0- 7 _ 4 7 (m, 2 H) , 7. 9 4 ( b r d, 
J = 6. 0 H z, 1 H) , 7. 9 7 ( s , 1 H) , 8. 
0 0 ( d , J = 1 . 2 H z , 1 H) , 8 . 2 8 ( b r 
s, 1 H) 
1 H- NMR ( 4 0 0 MH z, CDC 1 ) i5 ( p p m) : 
1. 6 2 ( d d, J = 8. 4, 5. 2Hz, 1 H) , 
1 . 9 0 ( t, J = 5. 6 H z, 1 H) , 2. 0 6-
2. 1 4 (m, 1 H) , 2. 2 4 ( s , 3 H) , 2. 
5 6 ( s , 3 H) , 3. 7 9 ( s , 3 H) , 4. 4 7 
( d d, J = 1 3. 6, 9. 6Hz, 2 H) , 7. 0 

1 - 7. 0 8 (m, 2 H) , 7. 4 1 - 7. 4 8 (m, 
2 H) , 7. 8 6 ( b r s, 1 H) , 8. 0 0 ( s , 
2 H) , 8 . 0 3 - 8 . 1 1 (m, 2 H) 

(1R 2R) -2- [ (2, 4-s/;<7'-;J..-t:"!J ::2'/'/-5-~;J..-) ;;t:'<;-Y/7'-!J..-] -N- (5 
-7 /VTP e I) //- 2 - ~ Jv) - 1 - ;< T Jv- 2 - 7 :I- :=.;:.--:/-7 p /:::u~y;b ;J..<;f.' :'f--lj- ::2 1-t ( 
1 1 3) O){j'JJ.It 
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W292}

{$30}

fifififfififl NMRfifi/RHMS

'110 lHiNMR<400MHz,CDC£g5(ppmw

FT:) 1.58idd,J=8.2,5‘0H2,1H},%_ 1‘91Ct,J=5.4Hz,1H),2.06—

:2.13(m,1H),2.20(s,3H),2w
a o $55(s,3H),4‘40{d,J=9‘2HL

3¢§ /§ '1H),4.46(d,1=9.6Hz,1H),?   
 

 
 
 
 
 
 
 

Kyg \~ 00—7.08Cm,3H),7.41—?.48(m,
f 2H),?.66(td,J=?.8,1.SHz,

1H),?.97(s,1H},8.05{brm

I=1G.4Hz,1§~{),8.26(quJail.i
4,0.8Hz,1H),8.41(br3,1HH

'111EF E‘H~NMR(4OOMHZ,CDCIQ§(ppmkg

j:j El.58(dd,}:7.6,5.2Hz,1H),
§ %J\ g1,89(t,j:5.6Hz,1H},2.03—

mjij 2.09(m,1H),2.22(s,3H),2.
YR O \N 28(8,3H},2.56(5,3H),4.4O

N L Si? (d,J=9.2Hz,1H),4.46<d,J=?' “ 9,6Hz,1H),7.01~7.12(m,2HL- F
7.40~7.4?<m,2H),7.94<br¢

J26.GH2,1H),7.97{s,1H3,8§

00(d,1:1.2Hz,1H),8.28<bQ
s, 1H) ' 5

EHHNMR(4OOMH2,CDCEQé(ppmk
1‘62(dd,J:8.4,5.2Hz,1H},

l.90{t,J=5.6Hz,iH),2.06—

2. 14:(m4 1H), 2. 24 (s, 3H), 2‘

56(s,3H),3.79{s,3H3,4.47i

(dd,J=13.6,9.6Hz,2H),7.m
1—7.08(m,2H),7.41*?.48(m,

2H),7.86(brs,1H3,8.00(a

2H),8.03~8.11(m,2fl}.

    
 
 

 

 
  

   
[0293}

imfl113

(1R 2R3—27E(2,4myf?WE§i§V—5~4w)fi%yfifw3—N—(5

~7wfiu€9§y»2—%w)i1—fi?»~2—7::pyanjnflyflwfiéfiiE(

113)®éfi
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[ ft 5 7 l 

o~~ N 

0 0 '(;( 

~ F 

N"y--~ 
I 

(0294] 

W5545-0J 122 

113 

j];~;:t;Y!!iftPrep20-6 (41. 5mg) 0)-/~DD/:$'/ (1. 5m1) miff:!= 
7k/'fl-tfl-l*T, ;;t-~-t;l- IJ ~~ :7;:::; IJ F ( 2 2. 8 u 1) ~.IJ!l.:-tt~. £~ -c 21li'iF~911:tf Lt~f&' 
®l±i.l*iLtc::. ¥.5;m~-/~Do/?'Y (1ml) l:=m;lWL, 7k/'fl-tJUfr, 2-7::0:/-

5 - 7 ;~ ;;t" o t:" lJ -/ / ( 2 2 . 3 m g ) 0) / !7 o o ;< ?' / ( 1 m 1 ) 1'$. ii'Z .!::: N, N - -/ -1' 
'/ 7 o e ~~ x 7 ~~ 7 :::: Y c 6 9 . 4 u 1 ) ~ .!Jo ;.t , ~ i.ffil. -c 4 a';f r~~ tft-!* L t~ 0 ll~:J;t: il'Z 1= * ~ 
m.:-t, Bftx7~~~WL~. ~-~~~~~-lkc~~L,Hftv~*~~Ac~-­
. ~1±-*iL~. ~m~~lj;b~;~;b5A~ov~~57~- (1§§:YAMAZEN 
, Hi-FlushTMcolumn, Size:l\11. n--"--75-'Y:B.x".f-;vO%--+ 

1 0 0 %) ( 2 § § : Y AMAZE N, H i - F l u s h T M c o l u m n ami no 

, s i z e : s, n --"--7°?' /: f!itftx'J-Jv o %--+50%) ~~fil:!: L, t!!'?~c{I:::!S-!fo/.1 ( 8. 

Omg) ~1~f~c 
1 H- NMR ( 4 0 0 MH z, CDC I " ) /j ( p p m) : 1. 2 5 ( s, 3 H) , 1. 

3 4 ( d, J = 5. 6 H z, 1 H) , 2. 0 8 ( d, J = 5. 2 H z , 1 H) , 2. 2 5 
( s, 3 H) , 2. 53 ( s, 3 H) , 4. 2 9 ( d d, J = 1 5. 6, 9. 6Hz, 2 

H) , 7. 2 8-7. 4 2 (m, 4 H) , 7. 4 2-7. 4 8 (m, 2 H) 7. 8 7 ( 

s, 1 H) , 8. 0 7- 8. 1 3 (m, 2 H) , 8. 3 2 ( b r s, 1 H) . 

[0295] 

'% !ifli fjij 1 1 4 
(IR, 2R) -N- (5-~7/t:"l)-//-2-~;~) -2- [ (2, 4-/;<7'-;vt:crJ~/ 

Y-5-~;~) ;t-::t--~77-H~] -1-;<'T;v-2-7x..:=:.;v~~o7a/~/:b;v:$:;f--l;I-C::: F (1 

1 4) O'JIS-.~ 

[it 5 8 ] 

Cl_ry~ N 

9 0 ~ 
~ ~N 
N"y--N 

I 114 

[0296] 

;b;~:$/.Prep20-6 (45mg) vJ/!7oo_.I!JfY (1. 5ml) mitZI=, 7.k 
ffltftrfr, 7t:f--t;l-l);~~o 1J F (24. 7u I) ~JJO;.tt~" ~1.ffil.c21li'ffl!]lfHfLf:::f&. ~ 

EE•iiifaLt:::. ~m~-/7oo/?'Y (1. 5m1) l=rfi:ML. 7ki'\'J-tl:¥i"T. 2-7::0:/-
5 - V 7 / t:" ') -/ / ( 2 2 . 3 m g) 0) T H F ( 1 m l ) 1'$-il'Z c N, N- / ~ ::J 7 o t:" JY­

x-;;v7::0:/ (75. 3u I) ~;tJ!l;t, ~i~~3B'!fF.,9tfttfLt~ • . J:'ZEtitZI=lk~JJa:Z, f!itft 
x7~c~WL~. ~--~@~~-lkc~~L,Rftv~*V~Ac~-&.MEE •• 
L t::: o 73til!t ~ / ') ;b /;f;~ ;b 7 A 7 o v f. ~;f 7 7 4 - ( 1 @I§ : YAM A Z E N, H i - F 

l u s h T " c o 1 u m n a m i n o , S i z e : 11.1, n - ~ 7 7 / : !!i'F !l!'t x 7 Jv 0 % 
--+ 1 0 0 %) c;fff~ L. ~irr:{t-fr!fo/.1 ( 2 8. 2m g) ~f~t~o 
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W5545-0I 123 
1 H-NMR (400MHz, CDCl,) o (ppm): 1. 26 (s, 3H), 1. 

38 (d, ]=5. 2Hz, 1H), 2. 12 (d, J=5. 2Hz, 1H), 2. 25 

( s , 3 H) , 2. 5 3 ( s , 3 H) , 4 . 2 5 ( d, 1 = 9. 6 H z, 1 H) , 4. 3 

2 ( d, ] = 9. 6Hz, 1 H) , 7. 3 0- 7. 4 2 (m, 3 H) , 7. 4 3- 7. 4 

8 (m, 2 H) 7. 8 5-7. 9 1 (m, 2 H) , 8. 2 3 ( d d, 1 = 8. 6, 1. 

OHz, 1H) 8. 50 (b r s, lH), 8. 53-8. 56 (m, 1H). 

[0297] 

~fftlj:{91J 1 1 5 
(lR, 2S) -2- (3-yT/7x=;v) -2- [ (2, 4-/77-Jvt:";J ".::.//-5-o{ 

;v) ;t~/77-Jv] -N- (4-7!v;;t'P7x=!v) //'D7otV~/::bJv*~-IT".: ~- {115-

1) &U (IS, 2R) -2- (3-/7/7x=;v) -2- [ (2, 4-/77'-;L--t::'l)".:-;)/ 

-5-o{;v) ;t~//7-Jv] -N- (4-7;v::TD7==;L--) /:7o7o/~/::b;v*~-IT".: F ( 
115-2)0)-iS-p\t 

[ {[:; 5 9 l 

115-1 115-2 

[0298) 

fJ Jv * / ~ P r e p 1 8 - 4 ( 4 0 m g ) c 4 - 7 Jv ::T D 7 = lJ / ( 1 8 . 2 m g ) if) 

DMF (1m!) &iOH=., ~r!!.if:li*r, N, N-/o{;Jfot::";vx.7'tv7".:/ (28. 5 

u 1) cHATU (6 2. 2m g) ~JJDzt::.. ~t!!.iC:8ffi'Frs,tJt:f¥Lt:::.15.::, &Jt:/Wi=.7ka-tm 
z. ~-=7-;vC:MlliL. ~-~~-~--L~. ft~~/l)7Jij;v::b5A/'t:z7~~5 
74'-(YAMAZEN, Hi-FlushTMcolumn, Size:M, n-"-7' 

!7 /: l'i'l'Mx.'J-;v 1 0 %----> 6 0 %) C:~~ Lt::." ?):~=.. H P L C (D a i c e I C h i 
r a I p a k I A column, n--"~-I:T/: =!7/-;v3 O%) C:~7;v5:]-j!frJT-

6:::: c :=. J: I). 1J!Ut'.1l::IS-!Jo/J ( f r o n t p e a k : 1 3. 1 m g, b a c k p e a k 

12. 4mg) ~;f~t::. 
1 H-NMR (400MHz, CDC! 3 o (ppm) 1. 59 (dd, ]=8. 0 

, 5. 2Hz, 1 H) , 1. 9 6 ( t, 1 = 5. 4Hz, 1 H) , 2. 0 8 ( d d, J = 

8. 0, 6. 0 Hz, 1 H) , 2. 2 5 ( s, 3 H) , 2. 57 ( s, 3 H) , 4. 4 9 
( s, 2 H) , 6. 9 6- 7. 0 4 (m, 2 H) , 7. 4 0- 7. 4 6 (m, 2 H) , 7 

4 9 ( t, ] = 7. 8Hz, 1 H) , 7. 6 1 ( b r d, 1 = 7. 6Hz, 1 H) , 7 

7 2 ( b r d, J = 7. 6Hz , 1 H) , 7. 8 4 ( b r d, 1 = 8. 0 Hz, 2 H) 

8. 0 0 ( s, 1 H) . 

[0299) 

* ~ 1i!fi: iJ~ 1 1 6 - 1 1 Jrj:, fJ Jv ;f. / ~ P r e p 1 8 - 4 c if:~ 0) 7 ".: / a-~ Htli {91J 1 1 5 

c 1i'iJ tR 0) -¥ ~ "C' if:i i\ VEl Pl<: L t::. 
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[0300] 
[~ 3 l) 

l 1 7 

[0301) 

~Ellif9iJ 1 1 8 

CN 

~ 
o--§ /~o 

" __j HN 

Nr.~~) /, r\ 
IN '=\ 

F 

CN 

~ 

W5545-0l 124 

NMR&u/:X.I;:l:MS 
1 H-NMR (400MHz, CDCl 

3 ) o ( p p m) 1. 6 0- 1. 7 0 
(m, 1 H) , 1 . 9 7 ( t , J = 5. 

5 H z , 1 H) , 2. 0 8 - 2. 1 6 
(m, 1 H) , 2. 2 1 ( s , 3 H) , 

2. 57 (s, 3H), 4. 47 (d 

d' J = 1 7. 2 I 9. 8Hz' 2 H) ' 
7. 3 7 - 7. 4 4 Cm~ 1 H) I 7. 
5 0 ( t, J = 7. 8Hz, 1 H) , 
7. 62 (dt, J=7. 8, 1. 6 
H z , l H) , 7 . 7 1 - 7 . 7 5 (m., 
1 H) , 7. 7 8 ( b r s, l H) , 
7. 9 9 ( s, 1 H) , 8. 0 4 - 8. 
1 1 (m, 1 H) , 8. 1 3 ( d, J 
= 3. 1 H z I 1 H) ' 8. 4 3 ( b 
r s I 1 H) 

1 H-NMR (400MHz, CDC l: 
. J 0 ( p p m.) 1 . 6 0 - 1 . 7 0 

(m, 1 H) , 1 . 9 6 ( t , J = 7. 
4 H z , 1 H) , 2. 0 7 - 2. 1 5 
(m.l 1 H) ' 2. 2 2 ( s I 3 H) ' 

2 . 2 8 ( s , 3 H) , 2. 5 6 ( s , 

3 H) , 4. 4 4 ( d, J = 9. 2 H 
z, 1 H) , 4. 4 9 ( d, J = 1 0. 
0 H z ' 1 H) ' 7. 5 0 ( t I J = 
8. 0 H z I 1 H) ' 7 . 6 2 ( d t ' 

J = 8. 0, l . 2 H z , 1 H) , 7. 
73 (dt, ]=7. 61 l. 6Hz, 
1 H) , 7. 7 7 ( b r s, 1 H) , 
7. 93 (brd, ]=4. 8Hz, 
1 H) , 7. 9 9 ( s, 1 H) , 8. 
0 1 ( b r s , 1 H) , 8. 3 6 ( b 
r s, 1 H) . 

( 1 R 2 s ) - 2 - [ C 4 - .:r. 7- ;v- 2 - ;< 7 ;v e 1J 3: :/ ~ - 5 - ~ ;v) ;;t"'" y ;1. 7 ;v 

] -2-7:c.:=.Jv-N-t:"l):/~-2-~;J..-/;'Io"/o/~/'j:;Jv#"'-Jt'3: F (118) 17) 

13-f&: 
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NMRfiU/XfiMS
 

1H NMR {4GGMH2, CDCl13)} {ppm} :1. 60—1. 705
(In, 1H),1.97(t, J25;

L 5H2 1H),2.08—2.16
WHO (m,1H3,2.21(s,3H),

g 57(5,3H},4.47(d
\_2 J:17.2,9.8Hz,2HL

— 44(m,iH},?

8H2,1H),

.8,1.6

—?.75(m,

. 8( 5,11%),

1 99(s,1H),8.04—8.

) 13(d,J

43C“

“ii"M
Z:

 
:— . 1H2, 1H) , 8.

I‘S,1H}. ;
 

 
[030m

Efifllig

  

W EH—NMRC400MHZ,CDC1

§/ 2:5}§(ppm3 :1.60—1.?O
§\f (m,1H},1.96(:,}:r

§ 2 4H2,1H})2.07—2.15

HN (In, EH) 5 2. 22 (S,

/ K 2.28<s,3H
\/N 3H}, 4. 44 , . :

f F2,1H3,4.49<d,1:lofi
on,1H),?.

8.0Hz,1H},7.82 L

J=S.O,1.2Hz,1H),r

73(dt,J:?.6,1. z

1IH , 7. 77 (b1:3,‘1H),

 
 

  
  
  
 

7. 93 (brd, 3:4. 8H2,

1H), ’7. 99(3, 1H), 8.

01(brs, 1H), 8. 36(1)

rs, 1H). 

€1R,ZS}—2—E(4—4u692w727f31f/E}ifi‘xwfifi—{JWFf‘fi'rifpi‘ffl/

] —2—71:1‘V*N7t Ll 1?‘/—2—~4’fl/S/£l

éfi
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[ 11:: 6 0] 

0 , .. ,, .. A .H 
) l(N ~ 

o o D 
~ 

J d NyN 
I 

[0302] 

118 

W5545-0l 125 

fJ Jv * > i'i\r P r e p 1 9 - 3 ( 3 0 m g ) ,!:: 2 - 7 ~ .J 1:::" lJ :/ Y ( 8 . 9 m g ) t7) D M 
F ( 0 . 7 5 m l ) t'G ~~ {;:.:, ~ 1/ffi. t:li t# T, N , N - :/ ..{ './ 7" n 1:::

0 Jv = 7'- ;v 7 ~ Y ( 2 1 . 
4 u 1 ) ,!:: HAT u ( 4 6 . 8 m g) t? JJIJ ;t t:: G ~~/ffi. --r:· 3 a<JFa'HJt:fF L t:: 'i&t' JY:J;t;:i~ t=7k t? 
no ;t, l'iU\r ::r:. T- '" -c till !±I L..t::. :rr~ :fl'l t? ,:~ ,m; L , ~ i't.' t? Y lJ fl 7 1v fJ 7 A 7 n "? r-. ;f 7 7 

..{-(YAMAZEN, Hi-FlushTMcolumn, Size:S, n-"'7:7 
>:6-=T~l0%-60%) c-M.L. Creft~~ (32. 1mg) t?~k. 
'H-NMR (400MHz, CDCl 3 ) i5 (ppm) :0.97 (t, ]=7. 6H 

z, 3H), 1. 62 (dd, ]=8. 2, 5. OHz, 1H), 1. 91 (t, J=5 

. 4Hz, 1 H) , 2. 1 0- 2. 1 8 (m, 1 H) , 2. 50- 2. 6 5 (m, 2 H) 

, 2. 56 (s, 3H), 4. 44 (d, ]=9. 2Hz, 1H), 4. 51 (d, J= 

9. 2Hz, 1 H) , 6. 9 6- 7. 0 2 (m, 1 H) , 7. 2 5-7. 3 9 (m, 3 H 

) , 7. 43-7. 48 (m, 2H). 7. 62-7. 68 (m, lH) 7. 99 (s 

, lH), 8. 07 (brd, ]=8. 8Hz, lH), 8. 23 (dq, ]=4. 8, 

0. 8Hz, lH), 8. 65 (br s, lH). 

[0303) 

* ~ IJlli f9ij 1 1 9 - 1 2 1 1::!: , fJ Jv * Y !llli: P r e p 1 9 - 3 2 f± ;g 0) 7 ~ Y t? ~ IJlli jJIJ 1 1 8 
2 IPJ W 0) "F i:E ';:.: J: VJ *i·El- L~ lit L f::o 
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[0304) 
[~3 2] 

1 1 9 

1 2 0 

1 2 1 

[0305) 

W5545-0l 126 

NMR&ZJ'/XI:l:MS 
'H- NMR ( 4 0 0 MH z, CDC 1 ) i5 ( p p 
m) 0. 9 8 5 ( t , J = 7. 6 H z , 3 H) , 
1 . 6 0- 1 . 6 3 (m, 1 H) , 1. 9 0 ( t, 
1 = 5. 2 H z, 1 H) , 2. 1 1 ( b r d t, 1 
H) , 2. 5 1 - 2. 6 2 (m, 5 H) , 4. 4 2 
(d, ]=9. 2Hz, 1H), 4. 48 (d, J 

= 9. 2 H z, 1 H) , 7. 2 7- 7. 5 1 (m, 
6 H) , 7. 9 1 ( s, 1 H) , 8. 0 8 (m, 2 
H) , 8. 2 6 ( b r d s, 1 H) 
MS [M+HJ ~= 4 0 7 
'H-NMR (400MHz, CDC1 3 ) 0 (pp 
m) 0. 9 7 ( t , J = 8. 0 H z, 3 H) , 1. 
6 7 ( d d, J = 8 . 4 H z , 5 . 2 H z , 1 H) , 
1. 9 3 ( t, J = 5. 2Hz, 1 H) , 2. 1 6 
( d d , J = 8 . 0 H z , 5 . 6 H z , 1 H) , 2. 

5 0- 2. 6 0 (m, 5 H) , 4. 4 0 ( d, J = 

9. 6Hz, 1 H) , 4. 4 8 ( d, J = 9. 6 H 
z, 1 H) , 7. 2 9- 7. 4 6 (m, 5 H) , 7. 
8 9 ( d d, J = 2. 4Hz, 8. 8Hz. 1 H) , 
7. 97 (s, 1H), 8. 23 (d, ]=8. 8 
Hz, 1 H) , 8. 5 3- 8. 5 5 (m, 2 H) 
MS [M+H] += 4 1 4 

'H-NMR (400MHz, CDCI") i5 (pp 
m) 0. 9 9 ( t, J = 7. 6 H z, 3 H) , 1 . 

6 3 ( d d, J = 8 . 0 H z , 5 . 2 H z , 1 H) , 
1 . 9 3 ( t , J = 5. 6 H z , 1 H) , 2. 1 2 
( b r d t, J = 8. 0 H z , 1 H) , 2. 5 1 -

2. 6 0 (m, 5 H) , 4. 4 1 ( d, J = 9. 2 
H z, 1 H) , 4. 4 8 ( d, J = 9. 6 H z, 1 
H) , 7. 2 6- 7. 4 7 (m, 5 H) , 7. 6 1 

( d d, J = 2 . 8 H z , 9 . 2 H z , 1 H) , 7. 
9 7 ( s . 1 H) , 8. 0 6 ( d, J = 9. 2 H z , 

1 H) , 8 . 2 2 ( d, J = 2. 8 H z , 1 H) 8 . 
2 9 ( b r d s , 1 H) 

M S [M + H] + = 4 2 3 

* ~ !i!ti -WiJ 1 2 2 - 1 2 4 fj: , j] Jv :;t{ / ~ P r e p 1 9 - 3 i:: ff: ~ OY? 0:. / ~ ~ 1i!!i fjij 5 1 i:: 
[P'J >!* 0) '¥ i:E ~:::. J: I) 1'5-.~ L f::_ o 
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{0304}

{352:3 2]

$flflh§§£ NMRRfi/Rmms
119; ‘H*NMR(4OOMH2,CDClQ 5(pp

3 (:Lh m):0.985(t,J=7.6Hz,3H},
J&>_ 1.60~1.63(m,1H),1.90(L

0 NH 9
O x 1:5.QHZ,1H},2.11(brdt,1

/W/S ffi Efl, 2 51—2.52(m,5H},4.42
9.2Hz,1H),4.48{d,}

z,1H},7.27—7.51(m,

. 91 (s, 1H), 8. 08 {m, 2

H),8.26(brds,1H).

MSEM+H3*=407

‘H—NMR54OOMH2,CDC1Q 5Cpp
Chm m} :O.97{t,J=8,0HZ,3H),1.

JQ>WH 67(dd,3:8.4Hz,5.2Hz,1H>,
0 l.93(t,J=5.2Hz,1H),2.16

/W/§ /¥ (dd,1:8.0Hz,5.6Hg,1H),2.E
”\N \~ 50—2.60(m,5H),4.40(d,J=§

7’ % 9.6Hz.1H),4.48(d,3=9.6HE
N z,1H),7.2977.45(m,5H>x74

89(dd,3=2.4Hz,8.8Hz,1H)A
7.97{5,1H},8.23(d,128.8’
Hz, 1H) , 8k 53“8‘ 55 (m, 2H}.

MSEM+HJ*=414

iH—NMRMUQMHLCDCLQfi WD
()%4 m);0.99(t,§:7.6Hz,3H},L

63(dd,§:8,0Hz,5.2Hz,1H),

9 Q \ 1.93(t,}:5.6Hz,1H),2.12

/§¢§ /§ (brdt,J=8.0Hz,1H},2.51~
NY“ \ 2.60fim,5H3,4.41(d,J=9.2

1 b: Hz,:H>,4.48(d,J=9.6Hz,1

H),7.26w7.47{m,5H)\7.61

(dd,]=2‘8Hz,9‘2Hz,1H),T

97(3,1H),8.OB(d,}=9.2HL

1H),8.22(d,]=2.8Hz,1H)8.

29(brds,1H}.

MS ma+HJ+=423

  
 

 
 
 

 
 

 
 

 
 

 

 
    
 

[030m

*%EW122—124m‘fiwfiyyprep19—3&&%®7iyéififi51&

fifiéwiffimg ‘9 {2‘32 Lin
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[0306] 

[~ 3 3] 

1 2 2 

1 2 3 

1 2 4 

[0307] 

W5545-0I 127 

'H-NMR (400MHz, CDCI) o (pp 
m) 0 . 9 9 ( t , J = 7 . 4 H z , 3 H) , 1 . 
6 2 ( d d, J = 7. 8, 5. 0 H z, 1 H) , 1. 
8 9 ( t, J = 5. 6 H z , 1 H) , 2. 1 1 ( d 
d, J = 7 . 8 , 5 . 8 H z , 1 H) , 2. 2 7 ( s , 
3 H) , 2. 5 0 - 2. 6 5 (m, 2 H) , 2. 5 
7 ( s , 3 H) , 4. 4 3 ( d, J = 9. 2 H z , 

1 H) , 4. 5 0 ( d, J = 9. 2Hz, 1 H) , 
7. 2 5-7. 3 2 (m, 1 H) , 7. 3 3- 7. 
3 9 (m, 2 H) , 7 . 4 3- 7. 4 7 (m, 2 H) , 
7. 9 6 ( b r d, J = 6. 0 H z , 1 H) , 7. 
9 7 - 8. 0 1 (m, 2 H) , 8. 4 0 ( b r s, 
1 H) . 
1 H- NMR ( 4 0 0 MH z , CDC l ,) 8 ( p p 

m) 1 . 0 2 ( t, J = 7. 2 H z, 3 H) , 1 . 
6 3 ( d d, J = 7 . 6 . 5. 2 H z , 1 H) , 1 . 
9 1 ( t , J = 5 . 4 H z , 1 H) , 2 . 1 4 ( d 
d, ]=8. 0, 6. OHz, 1H), 2. 54-
2. 6 7 (m, 2 H) , 2. 5 7 ( s, 3 H) , 3. 
7 8 ( s , 3 H) 4 . 5 0 ( d d, J = 1 9. 2, 
9. 6Hz, 2H), 7. 25-7. 31 (m, 1 
H) , 7. 3 1 - 7. 3 8 (m, 2 H) , 7. 4 1 
- 7. 4 7 (m, 2 H) , 7. 8 6 ( t, J = 2. 
2Hz, 1 H) , 7. 9 8- 8. 0 8 (m, 3 H) , 
8 . 2 0 ( b r s , 1 H) 
'H-NMR (400MHz, CDC1 3 ) o (pp 
m) 1. 0 4 ( t, J = 7. 8Hz, 3 H) , 1. 
5 8 - 1 . 6 7 (m, 1 H) , 1 . 8 9 ( t , J = 

5. 6 H z, 1 H) , 2. 0 3- 2. 0 9 (m, 1 
H) , 2. 5 5-2. 6 6 (m, 2 H) , 2. 5 8 

( s , 3 H) , 4 . 5 0 ( d d, J = 1 4. 6, 9 . 
4 H z, 2 H) , 6. 9 5- 7. 0 3 (m, 2 H) , 
7. 2 6 - 7. 3 2 (m, 1 H) , 7. 3 3 - 7. 
4 8 (m, 6 H) , 7. 5 7 ( b r s, 1 H) , 8. 
0 0 ( s, 1 H) 

* ~:lffii {91j 1 2 5 - 1 2 6 l;l: ;fJ Jv # / ~ P r e p l 7 - 4 C: f:f:~ 0))"' ~ / C: 'i', ~ jjffi {Ji) 1 (!) 

'¥- i'i:H.: J.: 'J i'I ~ L t:: o 
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  NMREfi/XHMS

1H~NMR€4OOMH2,CDCIQ§ mp
m>:0,99(t,}=7.4Hz,3H),1-

62(éd,}:7.8,5.0Hz,1H),1

89<t,J=5.6Hz,1H).2.11(d

d, =7.8,5.8Hz,1H),2.2?Ca

3H),2.50—2.65{m,2H),2.5

?(s,3H),4.48(d,}=9.2Hz,

;1H3,4.50(d,129,2Hz,1H},
i?.25—7.32Cm,1H},7.33—T

31:39am,2H),7.4‘3,—7.4?(m,2H),E
7.95ibr&,J=6.on,1H),7.*

97—8.01{m, 2H), 8. 40 (hrs,

  
 
  

 
 

 

1H)-

‘H—NIVIR {4001\1Hz, CD013) (3 (p 13‘]

 

 
 

{0307]

 
 

 
 
 
 

 
  
  
 
 

123‘

(Em, m);1.02(t,J=7.2Hz,3H),L
* fj%Lw i63£dd,1=7.6,5.2Hz.1H),1

g L‘191(t,}:5.4Hz,1H),2.14(1
/}%§ :1fi1d,]=8.0,6.0Hz,1H}.2.54—

Nyr‘q \o\ 2.67(m,2H),2. 57(3,3H},3,
, 78{S,3H),4.50<dd,3=19_2,

9.6Hz,2H},7.25—7.31€m,1

H),7.31*7.38(m,2H),7.41

—7.4?{m,2H},7.85{t,}=2

2H2,1H),7.98w8.08(m,3H),

8.20(brs,1H}.

124 IHWNMRi4OGMHz,CDCLfi6 mp
.mmm \ In) :1. 04 (t, J:?. 8H2, 3H),1.§

1A}. 58—1.67(m,1H),1.89{t,}:§
O ”H 5.6Hz,1H),2.03—2.09Cm,1

H), 2. 55——2. 66 (m. 2H), 2. 58

(s,3H),4_59(éd,J:1¢ & a

4H2,2Hj,6.95—7.03(m.2H),

?.26*7.32{m,1H),7.33—T

48 (m, 6H) , 7. 57 {brs, 1H), 8.  
 DO {5, 1H) . 

 
*ififllZfi—l26flfiwfiyflPrep17—4kEfiQ7iykéxiflfllw

$‘EEKI ‘9 ’é‘fi‘ibfzo
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[0308] 
[~3 4] 

[0309] 
~ M!i: {:fiJ 1 2 7 

VV5545-0I 128 

1 H- NMR ( 4 0 0 MH z, CDC l ) {j ( p p m) : 
1 . 4 7 ( d d , J = 5 . 2 , 8 . 0 H z , 1 H) , 
1. 83 (dd, J=5. 2, 6. 4Hz. 1H), 
2. 1 2 ( d d, J = 6. 4, 8. 0 H z, 1 H) , 
2. 2 3 ( s, 3 H) , 2. 5 4 ( s , 3 H) , 4. 
0 3 ( s , 3 H) , 4. 2 1 ( d, J = 9 . 4 H z , 

1 H) , 4. 2 7 ( d , J = 9. 4 H z , 1 H) , 6 . 
9 3- 6. 9 9 (m, 2 H) , 7. 2 8 - 7. 4 5 (m, 
3 H) , 7. 8 7 ( s, 1 H) , 8. 1 4 ( d, J = 

3. 2Hz, 1 H) , 8. 1 7 ( d d, J = 4. 4, 
9. 6 H z, 1 H) , 8. 6 0 ( b r s , 1 H) 
1 H-NMR (4 0 OMH z, CDC I 3 ) o (ppm): 
1. 49 (dd, ]=5. 6, 8. OHz, 1H), 
1 . 8 5 ( d d, J = 5 . 6 , 6 . 2 H z , 1 H) , 
2 . 1 2 ( d d, J = 6 . 2 , 8 . 0 H z , 1 H) , 
2. 22 (s, 3H) 2. 54 (s, 3H), 3. 
9 8 ( s , 3 H) , 4. 2 7 ( d, J = 9 . 6 H z , 

1 H) , 4. 3 2 ( d, J = 9. 6 H z, 1 H) , 6. 
9 3- 7. 0 0 (m, 2 H) , 7. 2 9- 7. 3 3 (m, 
2 H) , 7. 3 8- 7. 4 0 (m, 1 H) , 7. 8 9 

( s, 1 H) , 7. 9 6 ( b r s, 1 H) , 8. 2 4 
( b r d, 1 H) , 8. 3 6 ( d d, J = 1 . 4, 4. 

6 H z , 1 H) , 8. 5 7 ( d, J = 2 . 0 H z , 1 
H) 
MS [M+H] 7 = 4 0 5 

(1R 2S) -N- (5-:/7/t:"'J~:/-2----(;~) -2- [ (2-7 !--~:/-4-77-l~ 
el) ~~:/-5----(;v) :;d-~:/77-Jv] -2-7:x.:=;v:/:7P/D/~:/:1J;~;cf,'~-fj-~ F (12 7 

) 0)15'-fJX: 
[(I::; 6 1 ] 

Cl.._i} 
rlu 0 ;_~ 
NrN ~ 

0'- ~\ 127 
N 

[0310) 
:1J ;vJ:R>!mP r e p 2 1 'i-~1il[{Jlj 1 C !PJ~0)¥~<:7 ~ Ffi::;T -5 ~ C i~J: fJ frPX: L t::o 

MS [M+H] +=416 

[0311] 
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v¢5545-el 123

{0308:

[$341

E%fi£%Lfif NMRfifi/Rmms
125 E ‘H—NMR(400MHZ,CDCIQ5(ppmk

0 1.4?{dd,3=5.2,8.0Hz,1H>,
\ 1.83{dd,J:5.2,6.4Hz,1H},

J [2.12(dd,3=6.4,8.0Hz,lH},0 NH 1

0 j2.23(s,3H),2.54(s,3H),4
§%% ffi ‘03<s,3H), 4.21(§,}=9.4HL
N?w \~ 1H},4.27(d J: 9 4H2,1H),fl

F 93—6.99(m 2H) 7. 28m7.45<m,

3H),?.8?(S:IH),8.14(d,J=

3.2H2,1H),8.17(dd,§:4 a

9.6Hz,2H),8.60(brs,1H).

126K flH—NMRE400MHZ,CDCE§6{ppmkg
i £1.496dd,3=5.6,8.0Hz,1H}m
j jl.85€déxg:5.6,6.2Hz,1H)fi
i 2.12Edd,§=6.2,8.0Hz,1H),

2 22(3,3H),2.54(s,3H),3.

98(s,3H),4.27(d,J:9.6Hz,

1H),4.32(d,129.6Hz,1HL 3

93—7.00(m,mfi,7.29~7.33hm

28},7.38—7.40(m,1H),7.89g

(3,1H),7.96{brs,1H),8.24§
(brd,1H),8.36(dd,1=1.4,4g
6H2,1H),8.57Cd,J:2.OHz,1

H).

MS [M+H] *=405

[030m

$fi$127

HR, 23) —N—— (5—9'7/5999—2—4») wg— [ {2—}: 5%y—4—xf»

toy ii’ji/E5E/{fl/E f§Vfi/fifl/J —2*7x:/V$’f7l37a‘fl;\°3/;fifjpfi§if—~fi-i F (1 2 7

)mAm

1%61]

0

4%
g

{0310}

filixfiyfiP r e p 2 1 é£fiifi1 kflfim-QF-ECTI’I Ffb?‘é:&éli9p‘"‘ LEO

MS [M+H] “‘" :4 16

[031”
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W5545-0l 129 
~Mffff:J 1 2 8 
(1R 2 S) -N- (5-/Pot:"lj://-2---(;v) -2- [ (2-.:r.T-;v-4-/'f-Jvt:" 

!J :::::/Y-5--{Jv) :;;t-~//7'-;v] -2-7::c.:=.;v//o7o/~/:iJ;v;:F~-tJ-:::: F (12 8) 

O)["f,~ 

[ 11::: 6 2 J 

o .. "···A 
0__1 }-NH n 0 ~--N 

N<y-N ~ 
(__ Cl 

128 

[0312] 

\M.@{f•J 2 2 O):iJ ;v;:i{Yt'i'ft P r e p 2 2 :a:-~Jffii:ff•J 1 l:: fPJf.iRO)-'f0$<:'7 :'.: Ffi:::To ::::_ c ':::ct fJ fr-JJX: 
L t::. 
M S [M + H] +- = 4 2 3 

[0313) 

~!Jm171J 1 2 9 
(1R 2S) -2- (3, 5-:/7Jv;;i-P7~.:=.;v) -2- [ (2 4--//7-;vt:"l):::::/Y 

- 5 - ~· ;v) ;;t-~ / ;1 T-1v J - N- ( 5 - 7 ;v;;t- o - 4 - ;1 7 ;v e !J -//- 2 - -1' .J]_,-) / 7 o 7 
P/~Y:iJivo:F~-+r:::: F (1 2 9) O)ifJJX; 

[ {!::; 6 3] 

129 

[0314) 

1J ;v ;:i{ /t'i'ft P r e p 1 6 - 7 ( 1 . 0 g) 0) D M F f?f-ifi ( 2 0 m I ) (::: 2 - 7 :::: / - 5 
- 7 ;]_,- ;;t o - 4 - t:" => !) / ( 4 1 5 m g ) , H A T U ( 1 . 7 1 g ) , N, N - :/-{ ~ 7 
u t:".JvX 7 iv7:::: / ( 1. 5 6 m 1 ) :fr- tJO ;t t:::.. ~till!.<:' 2 B F~91ft;J¢ L t:: &: , .IXJ0if!Zl.:.7k '8:: 
~;t, :/.:r.7-.JvX-~iv-z'MffiL~. ~--:a:·?k~t'i'ft?~*/~LC'*·L·~L~ • 
•• '8::Mff •• L.R~:fr-NH-/!J:iJ~~:iJ~L/P7~~~74- (YAMAZEN 
' Hi -F Ius h T M c 0 l umn, mwmm;: n-"'-75/: llit•='Tlv=4: 1--> 

1 : 2) x 2 -e~~ L -c1Jll(~C.11:::if4o/J ( 8 8 om g) :fr-1~t::. 

'H-NMR (4 0 OMH z, CDC I 0 ) i5 (ppm) : 1. 6 0-1. 6 3 (m, 1 

H) , 1. 9 2 ( t, J = 5. 6Hz, 1 H) , 2. 0 7 ( b r d t, J = 8. 0 Hz, 

1 H) , 2. 2 2 ( s, 3 H) , 2. 2 7 ( s, 3 H) , 2. 5 6 ( s, 3 H) , 4. 4 

1 (d, ]=9. 2Hz, 1H), 4. 49 (d, ]=9. 6Hz, 1H), 6. 76 { 

t, J = 8. 8Hz, 1 H) , 6. 9 7- 6. 9 9 ( b r d, 2 H) . 7. 9 0 ( d, J 
= 6. 4Hz, 1 H) , 7. 9 9 ( s, 2 H) . 8. 2 7 ( b r d s, 1 H) 

[0315] 

*~!Jm17>]130-138fi:iJ.Jv;:i{/t'i'ftPr e p 16-7c{±:;@:0)7:':Yc':t-, ~Mff{Ji]10) 

'¥ $: 1.:. ct fJ if !1X: L f:::_. 
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[0316] 
[$'(35-1] 

1 3 0 

1 3 1 

• 1 3 2 

1 3 3 

W5545-0 I 130 

NMR (4 0 OMH z, CDC l 3 ) &U'/:XI:l::MS 
1 H- NMR o ( p p m) 1. 6 0 ( d d, ] = 5. 
2Hz, 8. 0 Hz, 1 H) , 1. 9 2 ( t, ] = 5. 6 
H z , 1 H) , 2. 0 3 ( b r d t , ] = 7. 6 H z , 1 
H) , 2. 2 5 ( s , 3 H) , 2. 5 7 ( s , 3 H) , 4. 
4 6 ( d , J = 9 . 6 H z , 1 H) , 4. 5 1 ( d, ] = 
1 0 . 0 H z . 1 H) , 6 . 7 5 ( t , ] = 6 . 8 H z , 
1 H) , 6. 9 7- 7. 0 1 (m, 4 H) , 7. 3 8- 7. 
4 0 (m, 2 H) , 7. 6 2 ( s , 1 H) , 8. 0 1 ( s , 
1 H) 
MS [M+H] T=4 2 8 
1 H- NMR 15 (ppm) 1. 0 9- 1. 6 2 (m, 
1 H) , 1 . 9 4 ( t, ] = 5. 2 H z, 1 H) , 2. 1 
1 ( b r d t, J = 8. 0 Hz, 1 H) , 2. 2 1 ( s , 
3 H) , 2. 5 6 ( s , 3 H) , 4. 4 1 ( d, ] = 9. 
6 H z , 1 H) , 4 . 5 0 ( d, ] = 9 . 6 H z , 1 H) , 
6 . 7 6 ( t , J = 6 . 8 H z , 1 H) , 6 . 9 8 - 7. 
0 4 (m, 3 H) , 7. 6 5 ( t, ] = 7. 6Hz, 1 H) , 
7. 9 9- 8. 0 3 (m, 2 H) , 8. 2 6 ( d, J = 4. 
0 Hz, 1 H) , 8. 4 7 ( s , 1 H) 
MS[M+H]T=411 
1 H- NMR o ( p p m) 1. 6 2 ( d d, ] = 5 . 
6 H z, 8. 4Hz, 1 H) , 1. 9 3 ( t , ] = 5 . 2 
Hz, 1 H) , 2. 1 0 ( b r d t, ] = 7. 6Hz, 1 
H), 2. 22 (s, 3H), 2. 56 (s, 3H), 4. 
4 0 ( d, ] = 1 0. 0 H z , 1 H) , 4 . 4 9 ( d, ] 
= 9. 2 H z, 1 H) , 6. 7 6 ( t, J = 8. 8 H z, 
1 H) , 6. 9 6- 7. 0 0 (m, 2 H) , 7. 6 1 ( d 
d, ] = 2. 8 H z, 9. 2 H z, 1 H) , 7. 9 9- 8. 
0 2 (m, 2 H) , 8. 2 1 ( d, ] = 2 . 0 H z , 1 H) , 
8. 4 5 ( s, 1 H) 
MS [M+H] +=4 4 5 
1 H- NMR i5 ( p p m) 1. 6 1 - 1 . 6 4 (m, 
1 H) , 1 . 9 3 ( t , ] = 5 . 2 H z , 1 H) , 2 . 0 
9 ( b r d t, ] = 8. 0 Hz, 1 H) , 2. 2 2 ( s, 
3 H) , 2. 5 6 ( s , 3 H) , 4. 4 0 ( d, ] = 9. 
6Hz, 1 H) , 4. 4 9 ( d, ] = 9. 6Hz, 1 H) , 
6. 7 4- 6. 7 9 (m, 1 H) , 6. 9 8 ( d, ] = 6. 
0 H z , 2 H) , 7. 3 6 - 7. 4 1 (m, 1 H) , 7. 
9 9 ( s , 1 H) , 8. 0 5 ( d d, ] = 3. 6 H z , 9. 
2Hz, 1 H) , 8. 1 1 ( d, ] = 2. 8Hz, 1 H) , 
8 . 3 5 ( b r d s , 1 H) 
MS [M+H] t-=4 2 9 
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[0316]

[$35—1}

Efifijfififi iNMR€400MHz,CDCE3)&w/XmMs
130 F lH—NMR 5(ppm). 60Edd,j25

ZHzx8.0Hz,1H), 92<t,3=5.5

5&7. 5H2, 1

L

L

Hz,1H),2.03{brét

2. {3, 3H}, 4.'H),2.25(s,3H), 7

46(d,J:9.6Hz,1H),4.51<d,}=

10.0Hz,1H),6.75{t,J:6.8Hz,

(m,4H},7.38—?

b,1H),8.01(L

5

1H336.97—7.01

4OCm,2H),7.52

1H).

Ms[M+H]*:428
  

13: F IHMNMR 5<ppm):1.59—1.62(m

1H),1.94{t,]:5.2Hz,1H),2.1

Fjim) 1(brdt,J=8.0Hz,1H},2.21{&
OJA}ME 3H),;3.55(s,31%{‘;,4.41<d,J:g.E

0 L‘ 5H2,1H),4.50(d,j=9.6Hz,1H)¢

§/% (S;5.?6Ct,J:6.8Hz,1H),6,98—7A
N \J)O4(m,3HL ?€H3U,}:7.6HZ,IHL

z 7.99—8.03(m,2H},8.25Cd,J:¢

0H2,1H),8-47<s,1H}_

EMS Dm+HJ+=411

 
 

 
  

3132 5 EH—NMR 5(ppm>.1.62(dd,§=5

‘ 72 6H2‘8.4HZ,IH),1.93{E,J= 2
¥Kfm Hz,1H},2.lO(brdt,J=?.6Hz L

JAX_ H},2.22(s,3H>,2.56(s,3H),44
0 o’fi‘ 40(d,j=10.0Hz,1H),4,49<¢ M

V2} 6} : .2Hz,1H),6.76(t,J:8 8Hzg"km \ 1H),6.96—7.00(m,2H),7.61(d

[ a d,j:2.8Hz,9.2Hz,1H),7.99—8
02(m,2H),8.21(d,§=2.0Hz,1HL

8.45is,1H).

MSEM+H]*=445 :

133 F EH—NMR 5(ppm);1.61—1.64{m,;
/ 1H),1.93(t,3=5.2Hz,1H),2.U

F\k 9(brdt,J=8.0Hz,1H),2,22(&
1%} 3H),2.56(s,3H),4.40(d,3:9

P °,§* 6H2)1H},4.49(d,3:9.6Hz,1HL
¥¢D /? 6.74~6.79(m,1H},6.98{d,j:&
”pm Li OHZ,2H),?.36—7‘41{m,1H),7.

f F 99(5,1H),8.95(dd,}=3.6Hz,9

2Hz,1H)\8.11(d,J:2.8Hz,1HL

§ 8. 35 (bxrds, 1PD .
i I MS EM+H3 E429
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[*3 5-21 
W5545-0 I 131 

1 H- NMR b ( p p m) : 1 . 6 1 - 1. 6 3 (m, 
1 H) , 1 . 9 2 ( t , 1 = 5. 6 H z , 1 H) , 2. 0 
2 ( d d , 1 = 5 . 6 H z , 8 . 4 H z , 1 H) , 2. 2 
5 (s, 3H), 2. 58 (s, 3H), 4. 45 (d, 
1 = 9. 6Hz, 1 H) , 4. 5 1 ( d, 1 = 9. 6Hz, 
1 H) , 6. 7 5 ( t, J = 8. 8 H z, 1 H) , 6. 9 
6 - 7. 1 2 (m, 4 H) , 7. 4 7- 7. 5 3 (m, 1 
H) , 7. 6 2 ( s , 1 H) , 8. 0 1 ( s , 1 H) . 
MS [M-:-H] ~= 4 4 6 

Page 133 of 453Page 133 of 453

“654501 131

 

1H—NMR 6(ppm) :1. 61—1.63(m,

1H),1.92<t,J:5.6Hz,1H),2.0

2(dd,J25.SHZ,8.4HZ,IH),2.2

5(5,3H},2.68(3,3H),4.45(dfi

J=9.5Hz,1H)\4.51(d,3:9.6Hzfi
1H),6.75(t,J=8.8Hz,1H),6.9’

6*7.12(m,4H}‘7.4?*7.53{m,1

H),7.62(s,1H),8.01(s,1H:.

MSEM+H3*=446



[0317] 
[~3 6 

1 3 5 

1 3 6 

1 3 7 

! 1 3 8 

[0318) 

W5545-0I 132 

NMRlJ<.tf/X.I:tM S 
1 H- NMR ( 4 0 0 MH z, CDC l J b ( p p m) 
1 . 6 3 ( d d, ] = 5 . 6 H z , 8. 4 H z , 1 H) , 
1 . 9 3 ( t , J = 5. 2 H z , 1 H) , 2. 0 9 ( d 
d , J = 5. 6 H z , 8 . 0 H z , 1 H) , 2. 2 6 

( s, 3 H) , 2. 5 7 ( s , 3 H) , 4. 4 4 ( d, 
] = 9 . 2 H z, 1 H) , 4. 5 0 ( d, J = 9. 6 
Hz, 1 H) , 6. 7 4- 7. 0 1 (m, 5 H) , 7. 
5 9 ( b r d s , 1 H) , 8. 0 0- 8. 0 7 (m, 
2H) 
MS [M+H] +=4 4 6 
1 H-NMR(400MHz, CDCl 3 ) 0 (ppm) 
1 . 6 5 ( d d, J = 5. 2 H z , 8. 4 H z, 1 H) , 
1 . 9 4 ( t , J = 5 . 2 H z , 1 H) , 2 . 1 0 ( d 
d , J = 5 . 6 H z , 8 . 0 H z , 1 H) , 2. 2 4 
( s , 3 H) , 2. 5 7 ( s , 3 H) , 4. 4 3 ( d, 

J = 1 0. 0 H z , 1 H) , 4 . 5 1 ( d, J = 1 0. 
0 Hz, 1 H) , 6. 7 0- 6. 7 9 (m, 2 H) , 
6. 9 6 - 7. 0 8 (m, 3 H) , 7 . 7 3 ( b r d 
s, 1 Hl 7. 9 6- 8. 0 1 (m, 2 H) 

MS [M+HJ +=446 
1 H-NMR (4 0 OMHz, CDC l 3 ) i5 (ppm) 
1 . 6 7 ( d d , J = 5. 2 H z , 8 . 4 H z , 1 H) , 
1 . 9 6 ( t , J = 5. 6 H z , 1 H) , 2 . 1 5 ( b 
r d t , ] = 7. 2 H z, 1 H) , 2. 2 1 ( s , 3 
H) 2. 5 6 ( s , 3 H) , 4. 3 9 ( d, J = 1 
0. 0 Hz, 1 H) , 4. 4 8 ( d, J = 1 0. 0 H 
z, 1 H) , 6. 7 7 ( t, J = 8. 4 H z , 1 H) , 
6. 8 0 - 7. 0 2 (m, 2 H) , 7. 8 9 ( d d, 
J = 2. 0 H z, 8. 8 H z, 1 H) , 7. 9 9 ( s , 
1 H) , 8. 1 8 ( d , ] = 9. 2 H z , 1 H) , 8 . 
5 5- 8. 5 8 (m, 2 H) 

M S [M + H] "= 4 3 6 
1 H-NMR (4 0 OMH z, CDC l 3 ) b (ppm) 
1 . 6 3 ( d d , J = 5. 8 , 8 . 0 H z , 1 H) , 
1 . 9 2 ( t , J = 5. 8 H z , 1 H) , 2. 0 8 ( d 
d, J = 5. 8, 8. 0 Hz, 1 H) , 2. 2 4 ( s, 
3 H) , 2. 5 6 ( s, 3 H) , 3. 8 7 ( s, 3 H) , 
4 . 4 1 ( d , J = 9 . 8 H z , 1 H) , 4 . 5 0 ( d , 
J = 9. 8 H z, 1 H) , 6. 7 7 ( t t , J = 2. 
4, 8. 8 H, 1 H) , 6. 9 7- 7. 0 2 (m, 2 
H) , 7 . 7 8 ( d, J = 6 . 8 H z , 1 H) , 7 . 
9 7 ( d, J = 2. 4 H z, 1 H) , 8. 0 0 ( s , 
1 H) , 8. 2 8 ( b r s , 1 H) 

M s [M + H] T = 4 5 9 

*~-~139-142tt, ft~*/.Prep23~fft~7~/~,~-~~~~-~~~ 

1::: J: '? ~,'JX L f:::.o 

Page 134 of 453

\K’SS45-Oi 132

 
  

i031fl

[$353

$fififl%%fi NMRRfi/RdMS 1

135;; f ‘H—NMR(400MH2,CDC196(ppm)f

l/Ijfi 1.63{dd,J=5.6Hz‘814Hz,1HL1.93Ct,J=512Hz,1H),2.09{d

Sd,J:5.6Hz,8.0Hz,1H),2.26figzofl/j; §(s,3H),2.57(s,3H} ,4.44(¢
x \W§J=9.2Hz,1H),4150{d,J=9.6M‘V 3H2,1H).6.74~7.01{m,5H),7.

59(brds,1H),8.00~8.07(m,g

2H). E
MSCM+HJ+=446 1

IH— NMR<400MH2,CDC115(ppm:fi

 
 

 
 

  
 

135 g

 
 

 
 

 
  

i:j 1.65(dd, J=5 2H2 8 4Hz,1H}F M” 1.94Ct,3=5,2Hz,1H),2.10<¥
013%m d,}=516H2,8.0Hz,1H},2.2fi

1 1 o a? {s,3H),2.57(s,3H),4.43(i

Ni; /W’ 3:10 0H2 1H)\4.51(d,l=10
y“ st’ 0H2 1H),6.70—6.79(m,2H),
’ 15,96—7.08{m,3H),7,?3ibrd

js,1H),7,96—8.0l(m,2H3.
iMS EM+H1 +24 4 6 

 
 137 F 1H—NMR(4OOMHZ,CDC1Q5(ppm)

‘ 1.6?(dd,l=5.2flz‘8.4Hz,1H3,Fifim 1.95{t,1=5.6Hz,1H),2.15(b
(géym rdt,§=7 2Hz,1H),2.21{s,3

¥A7e ,N H}.2.56(s,3fi),4.39Ed,J:1%
“\é :fi 0.0Hz,1H} 4.48ié,1=10.0H§

. T’ 2,1H},6 77<t,1:8.4Hz,1H)g
1 & 6.80A7.02(m,2H),7.89{dm
5 3:2.0Hz 8. 8H2,1H),7 99(89

1H),8.18(d,1=912Hz,1H>,&

55—8,5g(m,2H).

1 MS[M+H]+=436

3138 F 1H—NMR€4OOMHZ,CDC1Q5(ppm):
63(dd,}:518,8.0H2,1H)

2(t,J:5.8Hz,1H),2. 08cm

: 8. 8 0H2,1H),2.2 1
5

1

1 9

d J 5. 4i

1 0 3 ),2. 6(5,3H),3.87(s,3H
§¢% ,/§ 4.4}(d,J:9.8Hz,1H),4.50€
N J 9

4 8

H

E‘

.8Hz,lH)§6.77(tt,J:2

, .8H,1H),6.97—7.02(m,2

),7.78€d 3=6.8Hz,1H),7.

97(d, =2.4Hz,1H),8.00{m
1H},8.28(brs,1H).

MS[M+HJ*:459

  
 

{031m

*Eifi‘fifiii 3 9— 1 4 21:1 J’s/i/ZRVE315P r e p 2 3 Hifiwffi ya Eéfifififll kfi§§®$ffi

1:;Défitto
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[0319] 

(*3 7 

1 3 9 o,,_,_A 
O_J }-NH 

'-o~ o 0\ N 
_r II ~ 
NyN =--, 

I Cl 

1 4 0 

1 4 1 o, .. ,A 
0_.1 }-NH 

"o~ 
0 q' N it \' 

N"' N ""-r . 
I F 

1 4 2 

(0320] 

W5545-0l 133 

NMR&V'/X~:J:MS 
1 H-NMR (400MHz, CDC1 3 ) o (pp 
m) 1. 6 4 ( d d, ] = 8. 0 Hz, 5. 2 H 
z , 1 H) , 1 . 9 1 ( t , ] = 5 . 2 H z , 1 H) , 
2. 1 2 ( b r d t , J = 8 . 0 H z , 1 H) , 2. · 
6 2 ( s , 3 H) , 3. 2 8 ( s , 3 H) , 4. 2 
7-4. 55 (m, 4 H) , 7. 2 6- 7. 4 6 (m, 
6 H) , 7. 6 2 ( d d, ] = 2 . 4 H z , 8 . 8 
H z, 1 H) , 8. 0 5-8. 0 8 (m, 2 H) , 
8 . 2 3 ( d, J = 2 . 4 H z , 1 H) , 8 . 2 9 
( b r d s, 1 H) 

M S [M + N a ] ' = 4 6 1 
M S [M + N a ] + = 4 5 2 

1 H- NMR ( 4 0 0 I\.Hi z, C 0 C l ) o ( p p 
m) 1 . 6 2 - 1 . 6 4 (m, 1 H) , 1. 9 0 

( t , J = 5. 2 H z , 1 H) , 2. 1 2 ( b r d 
t, ] = 7. 6 H z, 1 H) , 2. 6 2 ( s , 3 H) , 
3. 27 (s, 3H), 4. 27-4. 55 (m, 
4 H) , 7. 3 0 - 7. 4 6 (m, 6 H) , 8. 0 
8 - 8. 1 2 (m, 3 H) , 8. 3 7 ( b r d s, 
1 H) 

M S [M +] + = 4 2 3 
M S [M + H] + = 4 2 5 

*~1Jl[f1iJ14 3-15 Otl:, }J;v~/'~P rep 2 3 t:{f:~OYT~ /'{!:, :%Ji([f1iJ5 1 C:fi'iJ-tiRO)'fO 
Y:H: J: 'J {j-.Jft L. f=o 
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[fisfl

%fi@%%§i 

W'SS4S-01 133

 

 NMRfifi/XQMS

yH~NMR{400MHz,CBC1 95(pp
 

 

 
Em) :1. 64 (dd, 3:8. OHZ, 5. 2H

Ez,1H),1.91(t,J=5_2Hz,1HL
$2.12(bzdt,§:8.0Hz,18>,2-

52 (s, 3H), 3. 28 (s, 3H3, 4. 2

6H)‘7.62(dd,}=3

Hz, 1H), 8. 05*8.

8. 23((1, 5:2.4Hz,1H}

{brds,1H).

EMS£M+Na3*:461

7_4.55{m,4HL7fl26w7.46&m

4Hz,8.8

08(m,2H),

,8.29

 

 

 

     

 

\\

OMi
N a

7/5!

 
 

[0320}

0 NH

0' ;\SN

k’

140 MS ma+Naj+m452

‘ (jzgxx
\ ED 0’” NH

0 j/; /'§
“5/31: \)

’ &N

141 1HNNMRi4OOMHz,CDCIQ5{pp
(:Lm m):1.62—1_64{m,1H).1.90

Jé>fi (t,}=5.2Hz,lH),2.12{brd0 NH r E

\O/W 0 ‘ N t,J=7.6Hz,1H),2.62(s,dH),E/& /E 3.27(s,3H},4-2?~4.55(m¢
Nyw \ 4H),7.30—7.46(m,6H),& m

a # 8—8‘12Cm,3H),8V37(brdsfl
1H).

L E MSEM+J+=423
,142 MS Bfl+H]+=U%25

 

*iifiwn 4 3— 1 5 051‘ J’JflxrfiyfiP r e p 2 3 EEEECDTE ya $531535 1 £Fflfié®$

i‘i‘é: J: *1) @532 Uta
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i 
I 

' 

[0321] 
[-j;(3 8] 

~:lii!lv•J ill~' iii :c\:, M S 
143 0 '~ 0 ,}-NH 

' . 0 ;-0~ ~/ N 
I 1\ 

NyN }-/ 
I Cl 

[M+HJ+=439 

146 0 '"A_ 
0 II NH 

'~ 0 \ F 0 ~ ;----( 1'-! N~N "'=--F 

[M+H]+=440 

149 
rj. 
v~~ 

0 }-NH ""Y 0, 
0 ~' ~ 

N i/ ~ ' 
~N ~ 

I ~ 

[M+HJ+=422 

[0322] 

~:lii!lW!J 
144 

147 

150 

W5545-0l 134 

jj?t@:A;, MS ~DI!iW~ ;f1/f ill :r\:: , M S 

0~ 145 

o,J)_ 0 1 NH .'o/'A o )-N 0 NH 

I ! \ ' '-/"'-._I o)-
N/N ~F 0 n ;9' ~ I ,, 

"r-N H F F • F 

[M+H]+=473 [M+HJ+=437 

0 148 

o,:0-Y)_ 
'Y) 0 l:s= '~ 0 ~H o ,~I 7 \\. 0 ~ /I, NIN F/:o,-__ 

j I I ' 

N"f--N ,kJ' 
I F 

[M+HJ+=440 

[M+HJ+=422 

0 ~')_ 
0) NH 

'y'r\ 0 n, 
NYN >=,/ 

{ F F 

[M+H]+=440 

* ~DI!if7U 1 5 1 - 1 5 3r-t, :h ;v;t; Y~ P r e p 2 4 (: 1£~0)7 ~ :/ (: :;~:, ~DI!i17'l 1 !::: PJ.miO)~ 
JJ::.(= J:: IJ ·@J.Jft L f~o 

[0323] 

[* 3 9] 

~DI!i w~ t~@:c\:, MS ~;Jjfl!if~ ;fi\'@:rt;, M S ~lif[W!J ;fllf @:r\::, M S 
151 

~ 
152 

~~ 
153 CS\_ I I I 

NH 
0 /1 NH 

~oq 
~ NH 

)') 6 ~' ~oq ~ N~ N :::.,....__ 

N~N "'-- I 1\ 
I F NfN =- N 

Cl 

[M+H]+=427 [M+H]+=434 
[M+H]+=443 

[0324] 

* ~DI!iWil 1 5 4 - 1 5 7 ~;l:, :h ;v;t;' Y~ P r e p 2 5 !::: ff:~O) 7 ~ Y!::: :a:, ~DI!i{9Jj 1 (: PJ.miO)'¥ 
i':t:f= J: IJ il' pjt L f~o 
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[0325] 

[*4 01 
~1llli1JiJ t•jj'"f:r\:, M S 
1 54 

~ I 

'\ 

0___.1 }--N H 'h 0 )-N 

l) N"Y-N ""---
I ~ 

[M+H] +=4 2 7 
1 5 6 

~ 
~ 

0__.-' 
d 

NH 

'h b N~N 

I \, 
N 

[M+H] +=4 3 4 

[0326] 

W5545-0 I 135 

~M!!:ffu t• '&=:+'-I.e>='-.1-.. MS 
1 b 5 Cl 

~~I 
~ 

o----' d' NH 

'h q N"'- N r Cl 
[M+H] ~=4 3 0 

1 5 7 Cl 

~I' )--NH 'h 0 \ 0 N~~ N 

: [M+H] +=4 0 9 

*~-~158-161~. ftN*YRPrep26~ffX07~Y~,~-~~~~-0~~ 
C:ifililiiT 0 .=_ ~ 12:: J: 'J €1 liX: LJ~Q ~-fffJI 6 li'J: 7 -t: ~ 'EPlU!m ~ "f-7 11--'~ l& LJ::. ( C h i r a I 
p a k - I A ("' :o'f- ~ Y : ::r. 7 / - Jv = 7 0 : 3 0 , 1 5 m L / m i n , 2 5 4 n m • r 
t) 10. 5mi n ( (+) -{;$:), 13. Omi n ( (-) -{;$:. ~fl911:::if!t&.J) a 
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[0327] 

[~4 1] 
~jj([fJiJ 1'.14mJ:t, MS 
1 58 Cl~ 

~ )--NH 
' 0 \ 

I JAn r~ NfN '=( 
Cl 

[M+H] +=4 4 3 

l 6 1 

[0328] 

~ J;,(ff fJJJ 1 6 2 

W5545-0l 

~jj([iJiJ ;f./4€J:t, MS ~11\!i:};llj ;f./4@J:t, MS 

1 5 9 Cl~ 1 6 0 Cl~ , I : I 
""-

"""' \ 

o---' }-NH 0 #-NY 

'h 6 \ 

0 ~ 0 t-x~ NyN 
\ N/N ~N I ~\ 

N 

[M+H] -- [M+H]+=4 0 9 -

434 
1 H-NMR (4 0 OMH z, CDC l 3 ) o (ppm) 
1 . 5 9 ( d d, ] = 8 . 0, 5. 2 H z , 1 H) , 
l . 9 1 ( t , ] = 5 . 2 H z , 1 H) , 2 . 0 7 ( d 
d, ] = 8. 0, 6 . 0 H z , 1 H) , 2 . 2 1 ( s , 
3 H) , 2. 5 6 ( s , 3 H) , 4. 4 0 ( d, J = 
9. 6Hz, 1 H) , 4. 4 7 ( d, ] = 9. 6Hz, 
1 H) , 7. 3 4- 7. 7 2 (m, 5 H) , 7. 9 7 
( s , 1 H) , 8 . 0 7 ( d d, ] = 9 . 2 , 4 . 0 

Hz, 1H), 8. 12 (d, ]=2. 8Hz, lH), 
8 . 3 6 ( b r s , 1 H) 

136 

2- (2 3-:/7;v7t"t:I7x.:::=c;v) -2- [ (2, 4-~~;-:7'-,vt:">J~-:://-5-~;v) :ot:f-­
~77-;v] -N- (5-7;v;;tat:'J://-2-~;v) /7P7a;~/7llv#:'f---t}-~ F (162 
) (J) ,g._l}jt 
[ft. 6 4 l 

F 

C::nNH 
):) 0 )--) 

N~~ ~ 162 

[0329] 

77 ;v;¥ /~ P r e p 2 7 ~, %1iillf~J 5 1 ~ !RJ1*(J) '¥-ti:-c'7 ~ Ffl::;--9 0 :=. 2:: !~ J:: V) ,g. rot L 
f::..o 
1 H-NMR (400MHz, CDCl,) i5 (ppm): 1. 53 (dd, }=5. 2 

Hz, 8. 0 Hz, 1 H) , 1. 9 4 ( t, J = 5. 2Hz, l H) , 2. 1 6- 2. 2 

2 (m, 4H), 2. 54 (s, 3H), 4. 34 (d, ]=9. 6Hz, lH), 4. 

42 (d, J=9. 6Hz, lH), 7. 06-7. 42 (m, 4H), 7. 93 (s, 

lH), 8. 09-8. 14 (m, 2H), 8. 34 (brds, lH). 

M S [M + H] + = 4 2 9 

[0330] 

%1imWu 1 6 3 
2- (2, 5--:/7!V7t"t:r7.::r..:::=c;v) -2- ~ (2, 4--::/~7-;vt:"l) ~://-5--1Jv) 7!-:'f 
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 QHMNMR{400MHZ,CDC1Q5£ppmj

M §1_59(dd,J:8.0,5.2Hz,1H),;

Gié%w H.91(:,}:5.2Hz,1H),2.G?(M
’; o g“ d,J:8.o,6.UHz,1H),2.21(s¢N x r} 3H),2.56<s,3H),4.40(d,J=

    
 

?“ t: 9.5Hz,1H),4.47€d,1:9.6H2¢
1H),7.34—?.72(m,5H},?_9m

(s, 1pm , 8. 0'? Mid, J::9. 2, 4. 0'
Hz,1H),8.126d,J22.8H231HL

i 8.36{brs,IH).

[0328]

ifimlaz

2—(2 3—97wjfl712w)i2~[(2,4—?fiffiEfliyyi5ifiw)fi#

yjfwjiN—{5—7wfiU6997—2—4»)yéifufiyfiwfi#%iF(162

)wéfi

{E64}
F

 

 

1/ i
‘x

o wJ 3%
/ {2/ N

N 5 \

V“ \\ m2F

[032“

wwfiyfiprep2?%\ififl51kfifiwifif7imeé:&fiibéfiL

720

’H~NMR(4OOMHZ,CDC13)éCppm):1.53(dd,J:5.2

Hz,8,0Hz,1H),1.94{t,}=5.2Hz,1H},2.:6A2.2

2(m,4H},2.54(s,3H),4.34{d,I=9.8Hz,1H§,4

42(d,]=9.6Hz,1H},?.06—7.42(m,4H},7.93{s,

1H},8.09—8.14{m,2H),8.34(brds,1H)

MS[M+H]+=429

{033m

$fi%163

2m (2, 5—§7xb7§fl7::1b)—27[

 

(2,4m9}?WEUE§V*5v4w)fi%
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VV5545-0l 137 
~_;(=f";v] -N- (5-7Jv:.t"'ot:"!Js/:.---2-~Jv) ~;7:::t:/P/~/;iJ;v#:!f--IT::Z F (16 3 
) 0)-fr,>iX 
( 1t 6 5 ] 

(~~­
''()ob 

I ~ 1s3 

[0331] 

jJ /V # / ~lt p r e p 2 8 .::!:-' ~ bi!l19"~l 5 1 c !Pl ~ 0) - rt: -c 7 ::0: [--' ft T -'5 ,::_ c (=:_ J:: ~ 15- JJX: L 
f::_o 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 53 (dd, J=5. 2 
Hz, 8. 0 Hz, 1 H) , 1. 9 4 ( t, J = 5. 2Hz, 1 H) , 2. 1 7 ( b r d 

t, ]=7. 6Hz, 1H), 2. 22 (s, 3H), 2. 54 (s, 3H), 4. 32 

( d, J = 9. 6Hz, 1 H) , 4. 4 0 ( d, J = 9. 6Hz, 1 H) , 6. 9 7- 7 
. 43 (m, 4H), 7. 93 (s, 1H), 8. 10-8. 14 (m, 2H), 8. 3 

4 ( b r d s , 1 H) . 
MS[M+H]c-=429 

(0332] 

* ~ Jifii. fjij 1 6 4 - 1 7 2 i:t , ;iJ !Y ;f- / ~ ( P r e p 2 9 ) C: ff: :@': 0) 7 ~ / .::!:- , ~ bi!l fJU 5 2 

C: !Pl ~ 0) -=F 1:t: -c' Mil 15- L -c 15 pit L f::._ " 
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[0333] 

[*4 21 

1 6 5 

1 6 6 

W5545-0I 138 

NMR&.lJ/:X.i:l:M S 
1 H-NMR (4 0 OMHz, CDC l 3 ) o (p p 
rn) 1 . 5 8 ( d d, J = 5. 2 H z , 8. 4 H 
z , 1 H) , 1 . 9 1 ( t , J = 5 . 2 H z , 1 H) , 
2 . 0 5 ( b r d t , J = 8 . 0 H z , 1 H) , 2 . 
2 1 ( s , 3 H) , 2. 2 6 ( s , 3 H) , 2. 5 
5 ( s , 3 H) , 4 . 4 0 ( d , J = 1 0 . 0 H z , 

1 H) , 4. 4 6 ( d, J = 9. 6 H z , 1 H) , 
7. 10-7. 23 (rn, 3H), 7. 91 (d, 
]=5. 2Hz, 1H), 7. 96-7. 98 (rn, 
2 H) , 8. 4 9 ( b r d s , 1 H) 
MS [M+H] +=4 4 3 
1 H- NMR ( 4 0 0 MH z, CDC l J o ( p p 
rn) 1 . 5 7 ( d d, J = 5. 2Hz, 8. 0 H 
z , 1 H) , 1 . 9 0 ( t , J = 4. 8 H z , 1 H) , 
2 . 0 0 ( b r d t , J = 8 . 0 H z , 1 H) , 2 . 
2 5 ( s , 3 H) , 2 . 5 7 ( s , 3 H) , 4 . 4 
5 (d, ]=9. 6Hz, 1H), 4. 48 (d, 
J = 1 0. 0 Hz, 1 H) , 6. 9 7- 7. 4 1 (m, 
7 H) , 7. 5 8 ( s, 1 H) , 7. 8 0 ( s , 1 
H) 
MS [M+H] +=4 2 8 
'H-NMR (4 0 OMH z, CDC 1 3 ) I) (p p 
m) 1 . 5 8 ( d d, J = 5 . 2 H z , 8 . 4 H 
z, 1 H) , 1 . 9 1 ( t , J = 5. 2 H z, 1 H) , 
2. 0 8 ( b r d t, 1 H) , 2. 2 1 ( s , 3 H) , 
2. 55 (s, 3H), 4. 40 (d, ]=9. 6 

H
H)z , 

7
1 H)O ,

1 
4 .

7 
4 ~ ?( d/ J 

5 
Hg ). 2 H

7 
z ,

6 3
1 !. 

. - . '-' ~ ,m, , . • 
- 7. 6 7 (m, 1 H) , 7. 9 8 ( s , 1 H) , 
8. 03 (d, J=8. 4Hz, 1H), 8. 26 

( d , J = 4 . 0 H z , 1 H) , 8 . 4 4 ( s , 1 
H) 
MS [M+H] ~=4 1 1 
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“33331

E§421

§%E%H%%: NMRfifi/EHMS
i164§ F IH—NMRE4OOMHz,CDCl§5 wp

g? m) 1.58idd,J:5.2Hz,8.4H
* SIM/x szlH),1.915:,J:5.2H2,1HL

{fag EZ‘OSCbrdt,§=8.0Hz,1H},Z
0 O W é21{s,3H>,2.25(s,3H),2.5

§%K /§ 35(3,3H},4.40(d,$210.0Hzfi
”\g x 1H),4.46(d,J=9.6Hz,1H),5
7/ ’ F 7. 10——?. 2:3 hm, Bra , 7, 91 (d,

J=5.2Hz,1H),7.95—7.98(mfl
2H1, 8. 49 (br<is, 1H).

MS£M+H]+=443

155 F ‘H—NMR(4OOMH2,CDCEQ 5(pp
F m}‘1.57(dd,J=5.2Hz,8.0H

ifik 2,1H),1.90{t,J=4.8Hz,1HL

 

2. CH3 (brdt, J=8. 0H2, 1H} 3 2‘

 

0 O W 25<s,3H),2.57{s,3H),4.4

\F& x/\ 5(d,J:9.6H2,1H),4.48(m
I “\3 EV J=1O.OH2,1H},6.97fi7‘41{mh

7/ ; 7rm , 7. 58 (s) 1H), ? 80 {3, 1E
H). 3

MSEM+HJ+2428

166 F 15—NMRi400MHz,CDczg (pp

2.08ibrdt,1H),2.21(s,3HL

<3

F m) :1. 58 (dd, J25. 2H2, 8. 4H

/fl 2, 1H), 1. 91(t, J:5. 2H2, 1H),
 

? O W 2.55(s§3H},4.40(d,J=9.6

' \VAE (*Q 32,1H},4.46<d,3=9.2H2,:i
i Nxm %) H),7.01—7.32<m,5H),7.5m

K -7. 67 (m, 1H}, 7. 98 (5} 1H),

8.03(d,]=8.4Hz,1H),8.26

(d,J=4.0Hz,1H),8.44(s,1

H).

MSEM+H1*=411
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[0334] 
[1Z:43-1] 

1 6 8 

1 6 9 

1 7 0 F 

W5545-0I 139 

1 H- NMR ( 4 0 0 MH z, CDC l :1 ) i5 ( p p 
m) 1 . 6 3 - 1 . 6 8 (m, 1 H) , 1 . 9 4 

( t, ] = 5. 2Hz. 1 H) , 2. 1 2 ( b r d 
t, ] = 7. 6 H z, 1 H) , 2. 2 1 ( s, 3 H) , 
2. 5 8 ( s , 3 H) , 4 . 3 8 ( d, ] = 9 . 6 
H z , 1 H) , 4 . 4 4 ( d, ] = 9 . 6 H z , 1 
H) , 7. 1 3 - 7. 3 2 (m, 4 H) , 7. 9 0 

( d d, ] = 2 . 4 H z , 9. 2 H z , 1 H) , 7. 
9 7 ( s , 1 H) , 8 . 1 9 ( s , 1 H) , 8 . 5 
1 ( s, 1 H) , 8. 56 ( d, J = 2. 0 Hz, 
1 H) 

MS [M+H] +=4 3 6 
1 H-NMR (4 0 OMHz, CDC 1) o (p p 
m) 1 . 5 8- 1 . 6 1 (m, 1 H) , 1 . 9 1 

( t , ] = 5. 6 H z, 1 H) , 2. 0 7 ( b r d 
t , ] = 6 . 0 H z , 1 H) , 2. 2 2 ( s , 3 H) , 
2. 5 6 ( s , 3 H) , 4 . 3 8 ( d, J = 9. 2 
H z , 1 H) , 4 . 4 5 ( d, ] = 9 . 2 H z , 1 
H) , 7. 1 2- 7. 3 1 (m, 3 H) , 7. 6 2 

( d d, ] = 2 . 4 H z , 8 . 8 H z , 1 H) , 7 . 
9 7 ( s, 1 H) , 8. 0 3 ( d, J = 8. 8Hz, 
1 H) , 8 . 2 2 ( d, J = 2. 8 H z , 1 H) , 
8 3 3 ( s, 1 H) 
MS [M+H] +=4 4 5 i 
1 H-NMR (400MHz, CDCl 3 ) o (pp 
m) 1 . 5 8- 1 . 6 1 (m, 1 H) , 1 . 9 1 

( t , J = 5. 2 H z , 1 H) , 2 . 0 7 ( b r d 
t , J = 8. 0 H z , 1 H) , 2. 2 1 ( s , 3 H) , 
2 . 5 6 ( s , 3 H) , 4 . 3 9 ( d , ] = 9 . 6 
Hz, 1 H) , 4. 4 5 ( d, ] = 9. 6Hz, 1 
H) , 7. 1 2 - 7. 4 1 (m, 4 H) , 7. 9 7 

( s, 1 H) , 8. 0 4- 8. 0 8 (m, 1 H) , 
8. 1 2 ( d, ] = 2. 4Hz, 1 H) 8. 3 0 ( b 
r d s, 1 H) 

M S [M + H] ~ = 4 2 9 
1 H-NMR (400MHz, CDCl,) o (pp 
m) 1. 5 8- 1. 6 1 (m, 1 H) , 1. 9 0 

( t , J = 5. 6 H z , 1 H) , 1 . 9 1 ( d d, 
] = 6 . 0 H z , 8 . 4 H z , 1 H) , 2 . 2 5 ( s , 
3 H) , 2 . 5 7 ( s , 3 H) , 4. 4 4 ( d, J 
= 1 0 H z , 1 H) , 4. 4 7 ( d, J = 9 . 6 H 
z , 1 H) , 7 . 0 4 - 7. 3 1 (m, 5 H) , 7. 
4 8 - 7. 5 3 (m, 1 H) , 7. 5 7 ( s, 1 H) , 
8. 0 0 ( s, 1 H) 
MS [M+H] +=4 4 6 
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W5545-01

£03341

[$437H

gimfiéfiEi NMRfiw/RmMS
167; F IH—NMR(400MH2,CDC1Q5cpp

F Em) ‘l.63—1.68(m, 1H), 1.941
5 (Fm §{:,J:5.2Hz,1H>,2.12(br4

JéL ‘t,J=?,6Hz,1H),2.21<s,3HL‘
F a 2.58Cs,3H),4.38(d,J:9.6

V%g /fl Hz,1H),4.44(d,5: .6Hz 1
“\N H), 7. 134~7. 32 fin,41H}, 7. 90

s n (44,}:2.4Hz.9.2Hz 1H),?
N 97(S,1H),8.19{s,1H),8.5

1(s,1H>,8.56{d,J=2 0H2,

1H).

MS m4+H]+=436

1H—NMR(400MHZ,CDC13)5 @p
m):1.58—1.61(m,1H},1.91

(t,j=5.6Hz,1H} 2. 0?(brd

t,J=6.0Hz,nfl, 2. 22fs,3HL

2.56Cs,3H),4,38{d,J:9.2

Hz,1H),4.45(d,J— 2Hz,1

H),7,12*7.31(m 3H),7.62

(dd, =2.4Hz,8.8Hz,1H},?

97(3,1H),8.03(d,]=8.8HL

1H),8.22(d.1=2.8Hz,1H),
833(s,1H).

MS {M+H} +2445

lfimNMR<400MHz,CDCIQfi mp,
m):1.58—1.61(m,1H),4.91

{a J=5.2Hz,1H) 2.07 (brd§
t Jx8.0Hz,1H) 2 21(3,3HL

2.56(s,3H),4.39(4,J=9 @

Hz,1H),4.45(d,}: 9. 6Hz,1

H), 7. 12..7_ 41 fin,44H} 7. 97

(5,1H),8.04—8.08(m 1H),

8 12(d,J:2.4Hz,1H)8 30(b

rds,1H).

MS [M+H3 4:429

1H~NMR(400MHZ,CDCIQS Wp
m}:1.58—1.61{m,1H) 1.90

<t,j:5.6Hz,1H) 1.91644

J:5.0Hz,8.4Hz,1H} 2 25r&

3H),2.57{s,3H},4,44{d,]

:10H2,1H).4.47(d,;:9.6H

2,1H),7.04~7.31(m,5H},1

48m7.53(m,ufl,7.5?(s,1H}

8.00fs,1H)

jMS[M+H $2446
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[~43-2] 

! 1 7 1 

1 7 2 

[0336] 

W5545-0l 140 

1 H-NMR (400MHz, CDC1 3 ) 6 (pp 
m) 1. 5 8- 1. 6 2 (m, 1 H) , 1. 9 1 

( t, J = 5. 6 H z , 1 H) , 2. 0 6 ( d d, 
J = 6 . 0 H z , 8 . 0 H z , 1 H) , 2. 2 6 ( s , 
3 H) , 2. 5 7 ( s , 3 H) , 4 . 4 3 ( d, J 
= 9. 2Hz, 1 H) , 4. 4 7 ( d, J = 9. 2 
Hz, 1 H) , 6. 8 1 - 6. 9 1 (m, 2 H) , 
7. 1 1 - 7. 3 2 (m, 3 H) , 7. 5 9 ( b r 
d s , 1 H) , 7. 9 9- 8. 0 8 (m, 2 H) 

,MS [M+H] += 4 4 6 
1 H-NMR (400MHz, CDC1 3 ) 8 (pp 
m) 1 . 6 2 ( d d, J = 5 . 6 H z , 8 . 4 H 
z, 1 H) , 1 . 9 2 ( t, J = 5. 6 H z , 1 H) , 
2. 08 (dd, J=5. 6Hz, 8. 4Hz, 1 
H) . 2 . 2 4 ( s , 3 H) , 2. 5 7 ( s , 3 H) , 
4. 4 2 ( d, J = 9. 6Hz, 1 H) , 4. 4 7 

( d, J = 1 0. 0 H z , 1 H) , 6. 7 1 - 6 . 
7 5 (m, 1 H) , 7. 0 2 - 7. 3 2 (m, 4 H) , 
7. 7 3 ( b r d s . 1 H) , 7. 9 9 ( b r d m, 
2 H) 
MS [M+H] +=4 4 6 

P r e p 2 9 ;lp to ~ 1iill: fJi] 7 3 1.::. ~ C -c i1 fiX. G t~ a 

1 H- NMR ( 4 0 0 MH z, CDC l 3 ) o ( p p m) : 1. 6 0 ( d d, J = 5. 6 
8. 0 Hz, 1 H) , 1. 9 0 ( t, J = 5. 6Hz, 1 H) , 2. 0 6 ( d d, J = 

5. 6, 8. 0 Hz, 1 H) , 2. 2 4 ( s, 3 H) , 2. 56 ( s, 3 H) , 3. 8 8 

( s , 3 H) , 4. 4 0 ( d, J = 9. 6 H z, 1 H) , 4. 4 6 ( d, J = 9. 6 H z 
, 1H), 7. 12-7. 32 (m, 3H), 7. 79 (d, ]=6. 8Hz, lH), 

7. 98-7. 99 (rn, 2H), 8. 25 (brs, lH) 

MS [M+H] +=459 
[0337] 

*~-~174-175~, ft;~~YMPrep30~~XV7~Y~~-~46V~$ 

1.::. J: f) ~ il L. il fiX: L. t~ 0 
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{$43—2}

171; F VH~NMR<400MHZ,CD01Q5(pp
W / im):1.58—1.62(m,1H),1.91

% \jh E<t,5:5.6Hz,1H),2.08<d¢
” IXG.OHZ,8.0H2,1H),2.26(m

o , m F 3H),2.57(s,3H},4.43(d,J
\%K 0 /‘ :9.2Hz,1H}\4.47(d,J=9.2

N y \ Hz,1H),6.81*6.91{m,2H),

* 7W \x 7.11~7.32(m,3H),7.59(br
I F dS,1H),7.99“8,08<m,2H).,MS[M+H}+:446

172 F 1H—NMRi4OGMHz,CDCIQ§(pp
F m):1.62(dd,3:5.6Hz\8.4H

W» a Mfl,1.92(t,1=5.eHz,1HL
""‘ 2.08(dd, =5.6Hz,8.4Hz.1

OJF>WH H>,2.24{s,3H},2.57(s,3HL
/1 °‘/KF 4.42(d,J=9.6Hz,1H)\4.47

N z \ (d,J=10.0Hz,1H},6.71*&

7/” F/“ 7E3<nL 1Pfi, 7. 02477. 32 Gn,4E{3,§
7. 73 (bards, 11%)) 7. 99 {b1rdnLg
2H). 3

MS mm+H3+2446 i

[033m

$flfl173

(1R, 2S) —2— (3, 4—:27xwru7lgm —2~ { (2, 4—VV%?;I/E‘Uii?:/

—5—»r;m fifryia‘vu] —N— €5-7xb2fzx~4<¢ Wei/15y ~‘/“‘/—2~4’/zx} yam

fuflyfl&fi%%iF{173}@fifi

{£65}
F

I

“3

Y} M
\N \

f Q: F 173

[033M

Prep29753E¥fiE§WTB£Cf§*T‘S‘EELTI‘EU

‘H*NMR{4GOMHZ,CDC13)5(ppm):1.60(dd,Jm 6

,8,0Hz,1H),1.90(t,}=5.6H2,1H),2.06(éd,J=

5‘6,8.0Hz,1H},2.24(S,3H),2.56(5,3HE,3.88

(3,3H),4.4O(d, 29.5Hz,1H),4-46(d,1=9.6Hz

,1H),?.12—?.32{m,3H),7,?9(d, =6.8Hz,1H),

7.98—7.99(m,2H§,8.25(brs,1H)

MSiM+Hj+=459

[033fl

*Eififidl ? 4—1 7 5:1 firwfiyfiép r e p 30kE§®7iyEI¥mfi§m46®afi$fi

aifififiLéfiLto
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[0338] 
[~4 4] 

174 

~~H 
)=) 0 r~ 
N"y-N "=( 

I F 
MS [M+H] ~= 
4 0 7 

1 7 5 

~ 
0..---- )--NH 

"-.~ 0 )--N 
{ 7! \ ~ 
N'\y~ '=( 

I Ci 

MS [M+H] 
4 2 3 

W5545-0 I 141 

[0339] 
*~&~176-1771~-~M3l~~~*~RPrep3l~ff-~7~~~--M 
1 0) '¥- ?£ ~~ J:: VJ tfii-15- L if ,eft L 1-:. o 

[0340] 
[~4 5] 

~ :JJlli fJij tlf~:r\;, MS ~-f11J tlf~:r\;, MS 
1 76 

~ 
1 7 7 

~"" ' I 
o--' ]r--NH 'A 0 )-N ' 0 0 

l{ YH ~r ~ 
N'""' N ::::;:,...... N)--N ~ r F I 

MS [M+H] +_ 

MS [M+H] +-

! 407 3 8 9 

[0341] 
*•&Ml78-180~-~M32~~;~*~RPrep32~fffi~7~~~--M 
1 0)'¥$1~ J: VJ ti-ff L if fit L f:_o 
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[o 373 8]

{£44}

lifiE-fiififiéfi MS lififfifi] ififiifl MS
% 7     

{0339}

*fififl1?6—177dflfifi31®wwfiyfiPrep31&E§®T:yE%m@

1wigui fiéLéflL;

W340}

{$45}
  

 

  
 

[034m

*%%W178—180¢fififi32®fiwfiyfiprep32&&§®7iyéifim

1®¥$ficivfiéflm%fiLtg
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(0342] 
('* 4 6 

1 7 8 

1 8 0 

1 7 9 

MS [M-c-H] -
407 

W5545-0 I 142 

1 H-NMR(400MHz, CDCl 3 ) o (ppm) 
1. 4 9- 1. 5 5 (m, 1 H) , 1. 9 7 ( t, J 
= 5. 2 H z , 1 H) , 2 . 1 6 ( d d, J = 8 . 2, 
5 . 8 H z , 1 H) , 2 . 2 1 ( s , 3 H) , 2 . 5 
3 ( s , 3 H) , 2. 5 5 ( s , 3 H) , 4. 4 5 ( d 
d, J = 1 1 . 0, 9. 4 H z, 2 H) , 7. 1 7 -
7. 3 1 (m, 4 H) , 7. 4 2- 7. 4 8 (m, 1 
H) , 7. 8 2 ( b r s, 1 H) , 7. 9 3 ( s, 1 
H) , 8. 1 4 ( b r d, J = 8. 8Hz, 1 H) , 
8. 3 6 ( d, J = 3. 6Hz, 1 H) , 8. 5 8 ( d, 
J = 2. 4Hz, 1 H) 

(0343] 
*~-~181-1821~-~~33~~~*~•Prep332fr-~7~~~~-~ 
4 5 ~ ¥ r::fr 1;:: J:: VJ ;jftj g. vg. Plt ~ t:::. 0 

[0344] 
['* 4 7] 

~1J\[0JJ t'lfi~:r\:, M S ~1Jl[0JJ 111f:@:r:I::,MS 
1 8 1 /0~ 1 8 2 

~~A ""' II f\ ""'-.' 

O__j }-NH 0 ;f NH 
' 0 \ 

I 0 i-n r~ 'YH q NfN '=( I ~ 
Cl 

MS [M+H] ~- MS [M+H] + --

423 439 

[0345] 
*~-~183-1901~-~~34~~N*~•Prep342fr-~7~~~~-~ 
1 ~Cfor::fri;::J:: I) ;jfti{;'- ~1§;-)J)G ~t:::.a ~1iifi:f?ij 1 8 6- 1 9 0 l~ot-7 ~:SI& ~t:::.c 

Page 144 of 453

{03421

[$46)
 

fifimfifigiwm :%flW%EfixMS
 

 
407

o L

,j/; (’1; T‘-\ N ‘\-

r ‘1”

MS [M+H] *2

W5545—0! 142

 

  
  
  

   

   
  

 

5&9

5.2  
[0343}

*EEW181—182mifimagwfiwfiyfiprepsakgfim7iy%§fifi

45®¥fitgfigétfiflbts

 

 

IHwNMRMOOMHz,

—1. 55(111, 1H3

HZ, 1H) ,

3H), 2. 5

J23.

2.16{dd,J38.&

8Hz,1H),2.21

5 is,

4H2,

7. 42—7. 48 (In, 1

82 (brs, 1H}

14 {13rd, J28. 8H2, 1H},

6H2,

 
[0344}

{fiéfl

fiflfl fififixms
 

  
   IVES [NH-H} +=

4 2 3

  
{0345]

CDC 13} 5 (ppm) :

 
 

, 1. 97 (t, I

(5,31%), 2. 5

3H), 4. 45 {d

2H}; 7. 17*

9 7- 93 (S, 1

1H), 8. 58 (d, 

*iflfilSB—l90Kflfifi34®fiWfiyfiPrep34&&§®7iy%%fifi

1®$fimiafiébéfibtfi$Efl185—190d%?wfifibtc
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[0346] 
l*48-1] 

1 8 5 

VV5545-0l 143 

NMR&lF/:X.I:l::MS 
'H-NMR (400MHz, CDCl 3 ) b (pp 
m) 1 . 6 8 ( d d, J = 5 . 6 , 8 . 0 H z , 
1 H) 1. 9 2 ( t, J = 5. 6Hz, 1 H) , 
2 . 1 6 ( d d, J = 5 . 6 , 8 . 0 H z , 1 H) , 
2. 2 1 ( s , 3 H) , 2. 5 5 ( s, 3 H) , 3. 
8 3 ( s , 3 H) , 4. 3 7 ( d , J = 9 . 6 H z , 
1 H) 4. 5 0 ( d, J = 9. 6Hz, 1 H) , 
6. 85 (ddd, J=O. 8, 2. 6, 8. OH 
z , 1 H) , 7. 0 0- 7. 0 5 (m, 2 H) , 7. 
29 (t, ]=8. OHz, 1H), 7. 89 (d 
d, J = 2. 2, 8 . 8 H z , 1 H) , 7 . 9 6 ( s , 
1 H) , 8. 2 1 ( d, J = 8. 8 H z , 1 H) , 
8. 4 8 ( b r s , 1 H) , 8. 5 6 ( d d, J = 

0. 8 , 2 . 2 H z , 1 H) 
M S [M + H] + = 4 3 0 
1 H-NMR (400MHz, CDC1 3 ) o (pp 
m) 1 . 6 3 ( d d, J = 5 . 6 , 8 . 0 H z , 
1 H) , 1 . 9 0 ( t, J = 5. 6Hz, 1 H) , 
2. 1 2 ( d d, J = 5. 6, 8. 0 Hz, 1 H) , 
2. 2 4 ( s , 3 H) , 2. 5 6 ( s , 3 H) , 3. 
8 1 ( s , 3 H) , 4. 4 5 ( d , J = 9. 6 H z , 
1H), 4. 54 (d, ]=9. 6Hz, 1H), 
6. 8 3 ( d d, J = 2. 0, 8. 4 H z , 1 H) , 
7. 0 1- 7. 0 4 (m, 2 H) , 7. 2 3- 7. 
3 0 (m, 2 H) , 7. 8 7 ( b r s , 1 H) , 7. 
9 9 ( s , 1 H) , 8. 1 0 ( b r d, 1 H) , 8 . 
3 4 ( d, J = 4. 4Hz, 1 H) , 8. 5 3 ( d, 
J = 2 . 0 H z , 1 H) 

M S [M + H] _,_ = 4 0 5 
1 H-NMR (4 0 OMHz, CDC I 3 ) b (p p 
m) 1 . 6 3 ( d d, J = 5 . 6 , 8 . 0 H z , 
1 H) , 1 . 8 9 ( t , J = 5. 6 H z , 1 H) , 
2. 1 3 ( d d, J = 5 . 6, 8 . 0 H z , 1 H) , 
2. 2 2 ( s , 3 H) , 2. 5 5 ( s , 3 H) , 3. 
8 2 ( s , 3 H) , 4. 3 8 ( d , J = 9. 6 H z , 
1 H) , 4. 5 1 ( d, J = 9. 6 H z , 1 H) , 
6. 84 (ddd, J=O. 8, 2. 4, 8. 4H 
z, 1 H) , 7. 0 1 - 7. 0 6 (m, 2 H) , 7. 
2 6 - 7. 3 0 (m, 1 H) , 7. 6 1 ( d d, J 
= 2. 4, 8. 8 H z, 1 H) , 7. 9 6 ( s , 1 
H) , 8. 0 4 ( d, J = 8. 8Hz, 1 H) , 8. 
2 2 ( d d, J = 0. 8, 2. 4Hz, 1 H) , 8. 
3 2 ( b r s, 1 H) 
MS [M+H] +=4 3 9 
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NMR&fi/Rfims    
  

  S

 

 
 
F

 

‘HwNMR(4OOMHz,CDCIQ 6(pp
m) :1. 68 (dd, J25. 6, 8. 082,

I \ 1H},1.92(E,J:5.6Hz,1H},
§ g2.15(dd,J=5.5,8.OHz,1H),
L 9 3““ E2.21(5,SH},2.55(5,3H),3¢
¥A3 KT E83(s,3H),4.37(é,J= .5Hzm
N?” \‘ filH),4 50(d,J:9.5Hz,1H),2

, X 6.85(ddd,§:0 8,2.6,8.0H§
N 2,1H},7.00—?.05(m,2H>,?J

29(t,J=8 0Hz,1H),?.89<d

d,}=2.2,8.8Hz,1H},7.96(5

1H),8.21(d, :8.8HZ.IH),

8. 48 {b1‘s, 1H) 8. 55 (dd 1::

0. 8, 2.2Hz,1H).

MS£M+H1+=430 fi
154 9/ 1H— NMR(4GOMH2,CDCEQ 5{pp

‘ m} 1.63fidd J25.6,8.0Hz,

(I \ 1H),1.90(t,125.5Hz,1H),
2.12Cdd,§=5.6,8.0Hz,1H),

Q o W 2. 24 (s, 3H), 2. 56 (s, 3H), 3.

VA; /% 81(5 3H) 4.45{d,]=9.6HL
Kw \ 1H),4 54{&,J:9.6HZ,IH),

? 6.88(éd,]=2.0,8.4Hz,1H)

7.01—?.04(m,2H),7.23—7

130(m,2H),7.87(brs,1H>,7
.99 (s, 1pm , 8. 10 (51:5, 1}U , 8

34(d,J=4 4H2,1H),8 5364

J22 OHz,1H)

MS£M+H]*=405
$185 0/ 1H— NMRC4OOMH2 c9613é mp

1 m) 1 63(dd,Jm 5 5,8-0Hz,f

1 (I 1H),1.89(t,]:5 6H2,1H),
§ , 2.13(dd,J:5.5,8.0Hz,1H),

0 0/ NH 2. 22(S,3H),2. 55(5,3H},3.

$4? 2% §§§s,3fl)ké.i8éd,}=9.fifiaN4 \ ,,4 51 d 24.6Hz,1H,

§J Kg 5 84(ddd,J=0.8,2,4,8_4H
z,1H),7.01—7.05(m,2H),7

26—?.SO(m,1H),7.61(dd,J

= 4,8.8Hz,1H),7 96(s,1

H),8 O4£d,}=8.8Hz,IH) 8

22(dd,J:O 8,2.4Hz,1H) 8

32(brs,1H)

 
  

MS [NI-PH} +334 3 9
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[3'{:48-2] 

1 8 7 

1 8 8 

W5545-0l 144 

1 H- NMR ( 4 0 0 MH z, CDC l ) i5 ( p p 
m) 1 . 6 2 ( d d , J = 5 . 6 , 8. 0 H z , 
1 H) , 1 . 8 9 ( t , J = 5. 6 H z , 1 H) , 
2. 1 2 ( d d, J = 5. 6, 8. 0 Hz, 1 H) , 
2 . 2 2 ( s , 3 H) , 2. 5 5 ( s , 3 H) , 3 . 
8 2 ( s, 3 H) , 4. 3 9 ( d, J = 9. 6 H z, 
1 H) , 4. 5 1 ( d, J = 9. 6 H z, 1 H) , 
6. 84 (ddd, J=O. 8, 2. 6, 8. OH 
z , 1 H) , 7. 0 1 - 7. 0 6 (m, 2 H) , 7. 
2 9 ( d, J = 8. 0 Hz, 1 H) , 7. 3 8 ( d 
d d , J = 2 . 8 , 7 . 6 , 9 . 2 H z , 1 H) , 
7. 9 7 ( s , 1 H) , 8 . 0 7 ( d d, J = 4 . 
0, 9. 2Hz, 1 H) , 8. 1 2 ( d, J = 2. 
8 H z, 1 H) , 8. 2 8 ( b r s, 1 H) 
MS [M+H] +=4 2 3 
1 H- NMR ( 4 0 0 MH z, CDC I 3 ) i5 ( p p 
m) 1 . 5 6 ( d d, J = 8 . 2, 5. 2 H z , 
1 H) 1. 8 5 ( t , J = 5. 6 H z, 1 H) , 2. 
0 6 ( d d, J = 8. 0, 6 . 0 H z , 1 H) , 2. 
2 5 ( s , 3 H) , 2. 5 5 ( s , 3 H) , 3 . 8 
0 ( s , 3 H) , 4 . 4 4 ( d, ] = 9. 6 H z , 
1 H) , 4. 5 3 ( d, J = 9. 6Hz, 1 H) , 
6. 8 0- 6. 8 3 (m, 1 H) , 6. 9 3 - 7. 
0 2 (m, 4 H) , 7. 2 3- 7. 2 7 (m, 1 H) , 
7. 3 5- 7. 4 1 (m, 2 H) 7. 9 9 ( s , 1 
H) , 7. 9 4- 8. 0 0 ( b r s, 1 H) 
1 H- NMR ( 4 0 0 MH z, CDC I :) i5 ( p p 
m) 1. 61 (d d, ]=8. 2, 5. 2Hz, 
1 H) 1. 9 0 ( t, J = 5. 2 H z , 1 H) , 2. 
1 2 - 2. 1 6 (m, 1 H) , 2. 2 1 ( s , 3 H) , 
2. 5 5 ( s , 3 H) , 3. 8 1 ( s, 3 H) , 4. 

· 4 1 ( d , J = 9. 6 H z , 1 H) , 4 . 5 4 ( d, 
J = 9 . 6 H z , 1 H) , 6 . 8 2 - 6. 8 5 (m, 
1 H) , 6. 9 4- 7. 0 5 (m, 3 H) , 7. 2 
4 - 7. 2 9 (m, 1 H) , 7. 6 1 - 7. 6 5 (m, 
1 H) 7. 9 9 ( S, 1 H) , 8. 0 2- 8. 0 5 
(m, 1 H) , 8. 1 9- 8. 2 1 (m, 1 H) , 

8. 8 8 ( b r s , 1 H) 
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lH—NMR{4OOMH2,CDCIJ§(pp
:1.62(dd, 6,8.OHL

‘ , 6H2,1H),

dd, =5.6,8.0Hz,1HL

3,3H),2.55(s,3HL &

3H},4‘39{d,J:9.6HL

(«c-q
H

  94.51id,J:9-BHz,1H},

4(déd,J=O,8,2.6,8.0H

H),7.01—?.06(m,2H),7

\d,J=8.0Hz,1H),7.38(d

j=2.8,7,6,9.2Hz,1H}

7(3,1H),8.07{dd,]r

2HZ,1H),8 12(d,J=2

1H), 8. 28 (b1 5, 18) :
  

1}H 1. 85 {t, J 5‘ ,

D 06(dd,J=8.0,6.0Hz‘1H},Z

fi¢§ /\ 25(3,3H},2.55( .
N f x§9 0(3,3H),4.44(d,J: .682,1H),4.53(d,l 9. ‘

6V80*6.83(m,1H),8-93*T

02{m,4H},7.23—7.27im,1H),

7.35~7.41(m,2H)7.99(s,1

H) , 7. 94—8, 00 (hrs, 1H) .

188 J:j lH—NMR(400ME2,CDCi3)6(pp
\o ”m, \ m) :1. 61(dd, 3:8. 2, 5. ZHZ,é

1L}‘ 1H3}. oit, =5.2Hz,1H),2A
NH 6

18? lHfiNTNIR {4O '

\0 ”1A In) :1. 58 (dd, J)wa
  

 

9

o d \ 1272.1 (m,1H),2.21(s,sHL§

3&8 /§ 2.55(s,3H3,3.81(s,3HL 4N\§ C;§41(d,}=9.5Hz,1H>,4.54(¢
Y’ §:9.6HZ,IH),6.82—8.85(m,

' 1H),6.9477.05(m,3H},7.2

4—7.29im,nfl,7.51—7.65(m,

1H) 99 S,3H),8.02—8‘05

  
7. (

(m, 1H) , 8. 19*8. 21(m, 1H} ,

8. 88 (bis, 1H).
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[*48-3] 
1 8 9 

1 9 0 

[0347] 

W5545-0l 145 

'H-NMR (400MHz, CDCl 3 ) 13 (pp 
m) l . 6 1 ( d d , ] = 8 . 2 , 5 . 2 H z , 
1 H) l . 8 8 ( t , ] = 5 . 6 H z , l H) , 2 . 
1 2 ( d d , ] = 8 . 0 , 6 . 0 H z , l H) , 2 . 

I 2 2 ( s ' 3 H) ' 2. 2 6 ( s ' 3 H) ' 2. 5 
5 ( s, 3 H) , 3. 8 1 ( s , 3 H) , 4. 4 1 
( d, ] = 9. 2 H z , l H) , 4 . 5 3 ( d, ] 

= 9. 6Hz, 1 H) , 6. 8 1- 6. 8 5 (m, 
1 H) , 6. 9 9 - 7. 0 4 (m, 2 H) , 7. 2 
5- 7. 2 9 (m, l H) , 7. 9 1 - 7. 9 5 (m, 
2 H) , 7. 9 9 ( s , 1 H) , 8. 7 0 ( b r s, 
1 H) 
I H- NMR ( 4 0 0 MH z' cDc l ,,) i5 ( p p 
m) 1 . 5 9- 1 . 6 2 (m, 1 H) , 1. 8 8 
(t, ]=5. 6Hz, lH), 2. 04 (dd, 

] = 8. 2, 5. 6 H z, l H) , 2. 2 4 ( s, 
3 H) , 2. 5 7 ( s , 3 H) , 3. 8 2 ( s, 3 
H) ' 4. 4 3 ( d' ] = 9. 6 H z' 1 H) 4. I 

5 3 ( d, ] = 9 . 6 H z , 1 H) , 6 . 8 1 - 6 . 
8 5 (m, 1 H) , 6 . 9 9 - 7. 1 2 (m, 4 H) , 
7. 2 5 - 7. 3 0 (m, 1 H) , 7. 4 8 - 7. 
5 4 (m, l H) 7. 6 0 ( b r , 1 H) , 7. 
9 9 ( s , l H) 

* '%1ft[ W!J 1 9 1 - 2 0 1 l:l: 1J Jv 7F / !i~ P r e p 3 5 ~ {±: ~ •J) 7 :3: / '2: ,fl3 [} L [} JJ1<: L f;:: o f;';1 
' *fe fl (7) -¥ ¥~ l:l: ' '%1ft[ .W•J 1 9 3 - 1 9 9 l:l: '%1ft[ .W!J 5 1 0) -¥ 1~' '%1ft[ 101 2 0 0 - 2 0 1 l:l: ~ 

1ft[ 101 1 (7) * rt:.:r~ -t:- .tL -f::'' .n fl!l t: -c 11' 0 t;::" 
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{$4873}

IH—NMR(4OOMHZ,CDCIQSEpp
\J:)%\\ m):1.51§dd,}:8.2,5.2HL

0 JF}‘ 1H)1.88(E,J:5,6Hz,1H),3
c 0 Mi 12(dd,]=8.0,6.0Hz\1H),3

‘YA gkfi522(5,8H),2.26{s,3H),2.5
N\ 3 Jgfi} 5 (s, 3H), 3. 81 (s, 3H), 4. 42
?/ F {d,J:9.2Hz,1H),4_53(d,J

=9.5Hz,1Hj,6.81—5.85{m,

1H),6.99~?.04{m,2H),7.2

5—?,29{m,1H),7.91—7.95Cm,

2PD ,7; 99 (s, 1H), 8. 70 (br s,

k 1H).
19() /.E 1844QNH{(4()0NH12,<:D(:ia)5 (pp

\ \Jl m):1.59—1.62{m,1H),1 88

o )A>‘ {t,}=5.6Hz,1H}J2.04(dm
o h‘IH j: . 2, 5. 6H2, 1H), 2.124(5,

\¢S O /\ 3H),2.57{s,3H),3.82(s,3
g / %W§ H),4.43€d,5=9.6Hz,1H),4f7” g 53(d,J=9.5Hz,1H},5.81m6

F 85 fin,1}fi, 6.92ym7. 12 km 4 ),
7.25—7.38im,1H),?.48—T

54(m,1H},7.60(br,1H),7.

99 (3, EH}.

 
 

[0347]

$$fim191—201mfl»$y@Prep35&E§®73y&%%LéfiLto Fifi

wfié®$a§efi.ifififilgailggfiifiaffl51®$ifix$fifl200—201fii

35%?! 1 0%?£§:%fl%‘fiifi 1: ”(fie ta
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[0348] 
[*4 9- 1 J 

1 9 1 

1 9 2 

1 9 3 

W5545-01 146 

NMR&lJ/x/:iMS 
1 H-NMR ( 4 0 0 MH z, CDC 1 ) i) ( p p 
m) 1 . 6 3 ( d d, J = 8. 0 , 5 . 2 H z , 
1 H) , 1. 9 2 ( t, J = 5. 2 H z, 1 H) , 
2. 1 2 ( d d, J = 8. 0, 6. 0 Hz, 1 H) , 
2. 6 3 ( s , 3 H) , 3. 3 0 ( s, 3 H) , 4. 
2 9 ( d, J = 1 3 . 6 H z . 1 H) , 4 . 4 4 ( d , 
J = 1 3 . 6 H z , 1 H) , 4 . 4 6 ( d , J = 9 . I 
6 H z , 1 H) , 4 . 5 3 ( d, J = 9 . 6 H z , 
1 H) , 7. 0 1 ( t d d, J = 8. 0, 2. 4, 
1. 2Hz, 1 H) , 7. 1 8- 7. 2 4 (m, 2 
H) , 7. 3 4 ( d d. J = 8. 0, 6. 0 H z, 
1 H) , 7. 4 0 ( d d d, J = 1 0. 4, 9. 2, 
2 . 8 H z , 1 H) , 8 . 0 8 ( d d , J = 9 . 2 , 
4. 0 Hz, 1 H) , 8. 1 1 ( s , 1 H) , 8. 
1 3 ( d, J = 2. 4 H z , 1 H) , 8. 3 8 ( b 
r s, 1 H) 
1 H-NMR ( 4 0 0 MH z, CDC l J o ( p p 
m) 1 . 5 9 ( d d , J = 8 . 0 , 5 . 2 H z , 
1 H) , 1 _ 9 0 ( t , J = 5. 2 H z, 1 H) , 
2. 0 6 ( d d , J = 8 . 0, 6 . 0 H z , 1 H) , 
2. 61 (s, 3H), 3. 30 (s, 3H), 4.! 
3 4 ( d, J = 1 3. 2Hz, 1 H) , 4. 4 1 ( d, 
J = 1 3. 2 H z, 1 H) , 4. 4 8 ( d, ] = 9. 
6Hz, 1 H) , 4. 5 7 ( d, J = 9. 6Hz, 
1 H)~, ~. 9 7-:. 0 1 (m, 3 H) , 7. _J__ I 
8 I . 2 4 (m, 2 H) , 7. 3 1 ( t d, J -. 
8 . 0, 6 . 0 H z , 1 H) , 7 . 3 9 - 7 . 4 3 

I (m, 2 H) , 7. 6 5 ( b r s, 1 H) , 8. 1 
2 ( s, 1 H) 
1 H-NMR (400MHz, CDCl 3 ) i) (pp 
m) 1 . 6 3 ( d d , J = 8 . 0 , 5 . 2 H z , 
1 H) , 1 . 9 3 ( t, J = 5. 2 H z, 1 H) , 
2. 1 4 ( b r s , 1 H) , 2. 6 3 ( s , 3 H) , 
3. 2 6 ( s , 3 H) , 4. 2 7 ( d, J = 1 3. 
6 H z , 1 H) , 4. 4 3 ( d , J = 1 3. 6 H z , 
1 H) , 4. 4 8 ( d, J = 9. 6Hz, 1 H) , 
4. 5 6 ( d, J = 9. 6 H z . 1 H) , 6 . 9 8 
- 7. 0 3 (m, 2 H) , 7. 1 9 ( d, ] = 1 0 . 
0 H z , 1 H) , 7 . 2 2 ( d, J = 8. 0 H z , 
1 H) , 7. 3 3 ( t d, ] = 8. 0, 6. 0 H z, 
1 H) , 7 . 6 5 ( t d , ] = 8 . 0, 2 . 0 H z , 
1 H) , 8. 0 5 ( d, ] = 8. 0 H z, 1 H) , 
8. 1 2 ( s , 1 H) , 8. 2 2 ( d d, J = 4. 
8 , 1 . 2 H z , 1 H) , 8 . 8 1 ( s , 1 H) 
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NMREU/XfiMS 

 
193

 

  
IH—NR’ER (4OONIHZ, CDCIg} 5 (1313
m} :1. 63 (dd, J=8. {3, 5. 2H2,

 
1H),1.92(t,l=5.2Hz,1H}.

2.12Cdd,J:8‘0,6.0Hz,1HL

a 63(s,3H),3.30(s,3H),4.

29(d,J=13.6Hz.1H),4.44(m‘
J213.6Hz,1H},4.46(d,J=9é

6H2,1H},4 53(&,J=9.6HL

1H),? 01{tdd,J:8.0,2.4,

1.2Hz,1H),7.18—?‘24(m,2

H),7.34(dé.]=8.0,6.0Hz,

1H),7.40(ddd,J=10.4,9_2

2.8Hz,1H),8.08(dd,j=9.2

4.0Hz,1H},8.11{s,1H),8

13€d,J:2.4Hz,1H),8.38{b

rs, 1H)

1HMNMR<400MHLCD013> 5Cpfi
In) :1. 59 (dd, J28. Cl, 1:). 2H2,

“1:5‘ 2H2, 1H} ,

(i, J28. O 6‘ 0H2, 1H},2.06(d ,

2.61(s,38),3.30{s,3H),4£

34(d,J=13.2Hz,1H),4.41(¢

1:13 2H2,1H),4.48{d,J:9

6H2, H},4.57(&,J=9.6HL1

1H},6.97—7.01(m,3H),7.1

r 24 Cm“ 2H), 7, 31 {td, 3:

8.0,5.0Hz,1H>,7.39—7.43

(m,:2H>, 7. 55 (bxrs,:1H>, 8. 1

2(S,1H)_

3H*NMR{4OOMHZ,CDCIQ§ mpi
m) :1. 63 E(dd, 8. O, 5. 21—12,i

1H),1.93Ct, =5.2Hz,1H>,
2

2

z—«w
H

2.141(131‘3, 1H), .63(s,3H),

3.26(s,3H),4 ?{d,J=1&

6H2,1H),4.43 d,J=13.6HL

1H),4.48(&,j 9.6Hz,1H),

4.56(d,§=9.6 z 1H),5.98

~7.03(m,2H>, 19(d,J=1u  QHz,1H),7.22(d,J= .OHL

1H},7.33(td,J:8.0,6.0HL

1H),? 65(td,]=8.0,2 DHL

lH},8.0S(d,J=8.0Hz,1H),

8.12(s 1H),8.22Cdd,J=

8,1 2Hz,1H),8 81(s,1H) 
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1 H~NMR (400MHz, CDC1 3 ) 6 (pp 
m) : 1 . 5 9 ( d d, J = 8 . 0, 5 . 2 H z , 
1 H) , 1 . 9 0 ( t , J = 5 . 2 H z , 1 H) , 
2 . 0 6 ( d d , J = 8 . 0 , 6 . 0 H z , 1 H) , 
2. 6 1 ( s, 3 H) , 3. 3 1 ( s , 3 H) , 4. 
3 5 ( d, J = 1 2 . 8 H z , 1 H) , 4 . 4 0 ( d, 
1 = 1 2. 8Hz, 1 H) , 4. 4 6 (d. 1 = 9. 
6Hz, 1H), 4. 57 (d, ]=9. 6Hz,. 
1 H) , 7. 0 0 ( t d, ] = 8. 4, 2. 0 Hz, 
1 H) , 7. 0 4 ~ 7. 1 1 (m, 2 H) , 7. 1 
8 ~ 7. 2 2 (m, 2 H) , 7. 3 2 ( t d, ] = 
8. 4, 6. 0 H z, 1 H) , 7. 5 2 ( d d, J 
= 1 0. 8 , 6. 8 H z , 1 H) , 7 . 8 0 ( b r 
s, 1 H) , 8. 1 2 ( s, 1 H) . 

Page 149 of 453

“5545-91
 

 
leNMRi4OOMHz,CDCIQéipp
In} :1. 59 {dd, J28. O, 5. 2H2,

1H),1.90(t,J:5 2Hz,1H),

2.06idd,1=8.0,6.0Hz,1H%

2.61fis,3H),3.31(s,3H),¢

m,j:12.8Hz,nfl,4.40{¢

12.8Hz,1H),4.46(d.J=&
Z

7.00(td,}=8.4,2.0HL

?.04—7.11{m,2H),?.1

—?1 22 km 2&0, 7. 32 €td, 3:

6.0Hz,1H),?.52(dd,J

8,6.8Hz,1H),7‘80(br

} 8. 12 (s, 1H).
t

1H} , 4, 57 (d, 3:9. 6112,, 
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[0349] 
[*50-1] 

1 9 5 

1 9 6 

1 9 7 

W5545-0l 148 

NMR&U/Y~:l::M S 
1 H-NMR (400MHz, CDCL) 8 (p 
p m) 1 . 5 9 ( d d , J = 8 . 0 , 5 . 6 H z , 
1 H) , 1. 9 5 ( t , J = 5. 6Hz, 1 H) , 
2 . 0 9 ( d d , J = 8 . 0. 5 . 6 H z , 1 H) , 
2. 6 3 ( s , 3 H) , 3. 2 9 ( s , 3 H) , 4. 
3 2 ( d, J = 1 3. 2 H z , 1 H) , 4 . 4 2 ( d, 

I J = 1 3 . 2 H z ' 1 H) ' 4 . 4 8 ( d ' J = 1 
0. 0 H z , 1 H) , 4. 5 8 ( d, J = 1 0. 0 
H z , 1 H) , 6 . 8 0 ( t , J = 7. 6 H z , 1 
H) , 7. 0 0 ( t d d , J = 8 . 0, 2. 4 , 1 . 
2Hz, 1 H) , 7. 1 3 ( d t, J = 9. 6. 2. 
4Hz, 1 H) , 7. 1 4- 7. 2 7 (m, 3 H) , 
7 . 3 3 ( t d , J = 8 . 0, 6 . 0 H z , 1 H) , 
7. 4 1 ( t, J = 1 0. 8 H z, 1 H) , 7. 8 
5 ( b r s, 1 H) , 8. 1 2 ( s, 1 H) 
1 H- NMR ( 4 0 0 MH z, CDC l 3 ) 8 ( p 1 

p m) 1 . 6 4 ( d d, J = 5 . 2 H z , 8 . 0 
H z , 1 H) , 1 . 9 1 ( t , J = 5 . 2 H z , 1 
H) , 2. 1 1 ( d d, J = 6. 0 Hz, 8. 0 H 
z , 1 H) , 2 . 6 3 ( s , 3 H) , 3 . 3 3 ( s , 
3 H) , 4. 3 2 - 4. 5 6 (m, 4 H) , 6 . 8 
1 - 6. 9 0 (m, 2 H) , 7. 0 1 ( t, J = 8. 
8Hz , 1 H) , 7. 2 1 - 7. 3 6 (m, 3 H) , 

I 7 . 6 2 ( b r d s , 1 H) , 8 . 0 5 - 8. 1 2 
(m, 2 H) 

M S [M + H] + = 4 5 8 
1 H-NMR (400MHz, CDC1 3 ) i5 (p 
p m) 1 . 6 5 ( d d , J = 5 . 2 H z , 8 . 0 
Hz, 1 H) , 1. 9 3 ( t, J = 5. 2 H z, 1 
H) , 2. 1 1 ( d d, J = 6. 0 Hz, 8. 4 H 
z, 1 H) , 2. 6 3 ( s, 3 H) , 3. 3 1 ( s , 
3 H) , 4. 2 9- 4. 5 7 (m, 4 H) , 6. 7 
0 - 6. 7 6 (m, 1 H) , 6. 9 9- 7. 0 8 (m, 
2 H) , 7. 1 7- 7. 3 7 (m, 3 H) , 7. 7 
7 ( b r d s , 1 H) , 8. 0 2- 8. 1 2 (m, 
2 H) 
MS [M+H] +=4 58 
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Page1500f453

196

flm Riga:

‘1953 F

 

 

1NMRfifi/RMMS
 

fH—NMRC4OOMHZ,CDCIJ5 m
gpm):1'59{dd,J=8.G,5.6HL
1H),1.95<t,J:5.6Hz,1H),

2.09idd,1=8.0,5.6Hz,1HL

2.63(s,3H),3.29(s,3H),4

32(d,J=13.2Hz,nfi.4.42(¢

gJ:13.2Hz,1H},4.48(d,J=1

0.0Hz,1H),4.58(d,}:10.0

Hz,1H},6.80(t,J=7.5Hz,1

H),?.OO(tdd,}=8.0,2.4gL

2H2,1H),7.13(dt,3=9.6,2

4H2,1H),7.1477.27(m,3H%

?-33(td,J:8.0,6.UHz,1HL

7.41(t,]=10.8Hz,1HL R W

5 (b rs, 133 , 8. 12 (5, IEE .

lflkNMRC4OOMHz,CDCIB

pm):1‘64{dd,j:5.2Hzx8.G

Hz,1H)P1.91{t,J=5.2H2,1

H),2.11(dd,1:6.0Hz,8,0H

z,i1H), 2. 63 is, BED, 3. 33 (s,

3H),4.82*4.56(m,4H3,6.8

1—6.90(m,2H),7.01(t,}:&

8H2,1H),7.21—7.36(m,3H)¢

2?.62(brds,1H),8.05—8.1fi

(m, ZHJ‘ i“
:Ms DA+H]+=u;58

1H~NMR<400MH;,CDC13)6 m

pm) :1. 65 (dd, }:5. 2HZ\ 8. O

Hz,1H},1.93(t,J=5.2Hz,1

H}J2.ll{dd,}:6.GHz,8.4H§

2,1H),2.63(s,3H),3.31(s$
3H},4.29—4.57{m,4H),6.7

O*6.?6(m,Hfl,6.99~?.08(m,

2H)\7.17—7.37(m,3H},7.7

7€brds,1H),8.02—8.12(m,

2H).

:Ms mm%H]+=u158
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[~50-2] 

1 9 8 

1 9 ::1 

W5545-0 I 149 

I'H-NMR (400MHz, CDCI 3 ) 8 (ppl 
m) 1 . 6 1 ( d d, J = 8 . 2 , 5. 2 H z , 
1 H) 1 . 8 8 ( t , J = 5 . 6 H z , 1 H) , 2 . 
1 2 ( d d , J = 8 . 0 , 6 . 0 H z , 1 H) , 2 . 
2 2 ( s , 3 H) , 2. 2 6 ( s , 3 H) , 2. 5 
5 ( s, 3 H) , 3. 8 1 ( s, 3 H) 4. 4 1 

( d, J = 9. 2 H z , 1 H) , 4. 5 3 ( d, J 
= 9. 6 H z , 1 H) , 6. 8 1 - 6. 8 5 (m, 
1 H) , 6. 9 9- 7. 0 4 (m, 2 H) , 7. 2 
5-7. 2 9 (m, 1 H) , 7. 9 1 - 7. 9 5 (m, 
2 H) , 7. 9 9 ( s , 1 H) , 8. 7 0 ( b r s , 
1 H) 

'H-NMR (4 0 OMH z, CDC L,) 8 (p p 
m) 1 . 6 2 ( d d , ] = 8 . 0, 5 . 2 H z , 
1 H) , 1. 9 0 ( d, ] = 5. 2Hz, 1 H) , 
2. 1 0 ( d d, J = 8. 0, 6. 0 Hz, 1 H) , 
2. 2 7 ( s, 3 H) , 2. 6 3 ( s, 3 H) , 3. 
3 1 ( s , 3 H) , 4 . 2 9 ( d , ] = 1 3 . 2 H 
z , 1 H) , 4. 4 2 ( d, ] = 1 3. 2 H z , 1 
H) , 4. 4 5 ( d, ] = 9. 6Hz, 1 H) , 4. 
5 3 ( d, ] = 9. 6 H z , 1 H) , 7. 0 0 ( t 

d d, J = 8. 0, 2. 4, 1 . 2 H z , 1 H) , 
7. 1 9 ( d t , ] = 1 0 . 0, 2 . 4 H z , 1 H) , 
7. 2 2 ( d t, ] = 8. 0, 1. 2Hz, 1 H) , 
7. 3 3 ( t d, J = 6. 0, 6. 0 H z, 1 H) , 
7. 9 5 ( b r s , 1 H) , 8. 0 1 ( s , 1 H) , 
8. 1 0 ( s , 1 H) , 8 . 2 5 ( s , 1 H) 
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NH*NMR(4OOMH2,CDC§Q§ mpé

m):§.61(dd,J:8.2,5.2Hz,

1H)1.88(t,J=5.6Hz,1H},2

12(dd,J:8.0,6.0Hz\1H),2.

22 (s, 3}D , 2‘ 26 {5, BED , 2. 5

5 (s, 3H), 3. 81(5, 3H), 4. 41

{d,J:9.2Hz,1H),4.53(d,J

:9.6HZ,IH},6.81—6.85(m

1H),6.99—?.04(m,2fi),7,2

5—?.29{m, 1H},?.91*7.95{m,3
2H),7.99(s,1H>,8.?0<brs@
1H). i

1H_NMR{400MHZ,CDCIQE mp:
m):1,62(dd,J=8.0,5.2Hz,3

1H},1.90{d,3=5.2Hz,1H),

2.10(dd,J:8.0,5.0Hz,1H),

2.27<s,3H),2.63(s,3H),3,

31(5,3H},4.29Cd,]213.2H

2,1H),4.42(d11=13.2Hz,1

H),4.45(d,J:9.6Hz,Mandi.E

{d,}=9,6Hz,1H),?.OO{t
O I

 

 

 
  

 53

dd,J= . ,2.4,1.2Hz.1H),.

?.19(dt,]=10.0,2.4Hz,1HL

7.22(dt,J28.0,1.2Hz,1H),

7.33Ctd J=6.O,6.OHZ,1H),

7. 1H 8.01{3,1H),

8, 25(5,1H),   



[0350) 

Ulz51l 

2 0 1 

[0351] 

W5545-0l 150 

NMR (400MHz, CDCl") 
'H-NMR 15 (ppm) 1. 6 9 (d d, J 
=8. 0, 5. 2Hz, 1H), 1. 95 (t, J 
= 5. 2Hz, 1 H) , 2. 1 6 ( d d, J = 8. 
0, 6. 0 H z , 1 H) , 2 . 6 2 ( s , 3 H) , 
3. 2 9 ( s, 3 H) , 4. 3 0 ( d, J = 1 3. 
2 H z , 1 H) , 4 . 3 8 ( d, J = 1 3 . 2 H z , 
1 H) , 4. 4 5 ( d , J = 9 . 6 H z , 1 H) , 
4. 5 3 ( d, J = 9. 6 H z , 1 H) , 7. 0 2 

( d d, 1 = 8 . 8 , 2 . 0 H z , 1 H) , 7 . 1 
9- 7. 2 5 (m, 2 H) , 7. 3 5 ( t d, J = 

8. 0, 6. 0 Hz, 1 H) , 7. 9 0 ( d d, J 
= 8 . 8 , 2. 4 H z , 1 H) , 8 . 1 1 ( s , 1 
H) , 8. 2 2 ( d d, J = 8. 8, 1 . 2 H z, 
1 H) , 8. 5 5 ( b r s , 1 H) , 8. 5 7 ( d 
d, ]=2. 4, 1. 2Hz, 1H) 
1 H- NMR 15 ( p p m) 1. 6 6 ( d d, 1 
= 8 . 0, 5 . 2 H z , 1 H) , 1 . 9 4 ( t , 1 
= 5 . 2 H z , 1 H) , 2. 1 6 ( d d, J = 8. 
0, 6. 0 H z, 1 H) , 2. 6 1 ( s , 3 H) , 
3. 2 7 ( s, 3 H) , 4. 2 9 ( d, J = 1 3. 
2Hz, 1 H) , 4. 4 0 ( d, 1 = 1 3. 2Hz, 
1 H) , 4. 4 5 ( d, J = 9. 6Hz, 1 H) , 
4. 5 3 ( d, 1 = 9. 6Hz, 1 H) , 7. 0 1 

( t d d , 1 = 8 . 4 , 2 . 8 , 1 . 2 H z , 1 H) , 
7. 1 9 ( d t, 1 = 1 0. 0, 2. 8 H z, 1 H) , 
7. 2 3 ( d t , 1 = 8. 4, 1 . 2 H z , 1 H) 
7. 3 4 ( t d, 1 = 8 . 4, 6 . 0 H z . 1 H) , 
7 . 8 8 ( d d , 1 = 8 . 8 , 2 . 4 H z , 1 H) , 
8 . 1 1 ( s , 1 H) , 8 . 2 1 ( d , J = 8 . 8 
H z , 1 H) , 8 . 5 4 ( d, J = 2 . 4 H z , 1 
H) , 8. 5 7 ( b r s, 1 H) 

Page 152 of 453

U)350)
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15%} 1‘56 Pi‘fiaiéifi NMR(4OOMH2,CDCIQ
  

*200 F

 
 1H—NMR 5(ppm):1.69(dd,J

=8.0,5.2Hz,2H),1.95(t,1

25.2Hz,1H),2.16(&d,J=&

0,6.0Hz,1H),2.82(s,3H),

& 29(s,3H>,4.3e{d,J=13_

2H:,1H),4,38{d,1213.2H2,

1H),4.45(d,j=9.5Hz,1H),

4.53(d, m9.6Hz,1H),7.02

{éd,}:8.8,2.0Hz,1H},7.i

9—7.25(m,2H},?.35(td,]=

8.0,6‘0Hz‘1H},7.90(dd,J

$8.8,2.4Hz,1H),8.11(s,1

H),8.22(dd,3:8.8,1.2az,

EH},8.55{brs,1H),8.57(@
d,J=2.4,1,2Hz,1H). i

 
 

 

201 F ifliNMR 5(ppm);1.56<dd,13

=8.0,5.2Hz,1H),1.94{t,J

25.2Hz,1H),2.16(dd,J:&

’0,6.0Hz,1H),2.61{s,3H),

3.27(s,3H},4‘29(d, =13

2H2,1H},4.4OCd,j=13.2HL

1H) 4.4 (d,]=§.6Hz,1H},

4. 9 6H2,IH},7.01

m ,2.8,1.2Hz,1HL

10.0,2.8Hz,1HL

2Hz,1HM

0H2,1H),

.4Hz,1H),

21(d, :8.8

J=2.4Hz,1

1H).

 
5

d

1 t

2 t J 8.4 L

3 d,J:8.4,&

8 d J 8 8 2

1mmmwwww
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[0352] 
[*52-1) 

202 

W5545-0l 151 

NMR (4 0 OMH z, CDC l J &U:/Yf::l:MS 
1 H- NMR i5 ( p p m) 1. 6 0 ( d d, J = 8. 
0, 5. 2Hz , 1 H) , 1 . 9 0 ( t, J = 5. 2 
H z, 1 H) , 2. 0 7 ( d d, J = 8. 0, 6. 0 
H z, 1 H) , 2. 6 2 ( s , 3 H) , 3. 2 9 ( s, 

3 H) , 4. 2 9 ( d, J = 1 3. 2 H z , 1 H) , 
4. 40 (d, ]=13. 2Hz, IH) 4. 44 
(d, J=9. 6Hz, 1H), 4. 49 (d, J= 

9. 6 H z , 1 H) , 7. 0 5 ( t t , J = 8. 8, 
1. 6 H z , 2 H) , 7. 3 7- 7. 4 6 (m, 3 H) , 
8. 09-8. 13 (m, 3H), 8. 32 (brs, 
1 H) 

203 Fu 1 H- NMR i5 (ppm) : 1. 5 6 ( d d' J = 8. 
I . -

~ 'Y}_""· 0, 5. 2Hz, 1 H) , 1. 8 8 _5 t, J- 5. 2 

204 

Hz, 1 H) , 2. 0 5 ( d d, J- 8. 0, 6. 0 
0 NH 

"o~ o ~ .. H z, 1 H) , 2. 6 1 ( ~ 3 H) , 3. 2 9 ( s, { ) u 3 H) , 4. 3 4 ( d, J - 1 2. 8 H z, 1 H) , 
fN 1 4. 3 9 ( d, J = 1 2. 8Hz, 1 H) , 4. 4 8 

F ( d , J = 9 . 6 H z , 1 H) , 4. 5 3 ( d, J = 

9 . 6 H z , 1 H) 6 . 9 9 ( t , J = 8. 4 H z , 
2 H) , 7. 0 4 ( t , J = 8. 4 H z, 2 H) , 7. 
4 0- 7. 4 5 (m, 4 H) , 7. 6 3 ( b r s , 1 
H) , 8. 1 1 ( s, 1 H) 
1 H-NMR i5 ( p p m) 1. 6 0 ( d d, J = 8. 
0, 5. 2 H z, 1 H) , 1. 9 0 ( t , J = 5. 2 
Hz, 1 H) , 2. 0 8 ( d d, J = 8. 0, 6. 0 
H z , 1 H) , 2. 6 2 ( s, 3 H) , 3. 2 8 ( s , 

3H), 4. 2 9 (d, J=1 3. 6Hz, 1H), 
4. 4 0 ( d, J = 1 3. 6Hz, 1 H) , 4. 4 3 

( d, ] = 9. 6Hz, 1 H) , 4. 4 9 ( d, 1 = 
9 . 6 H z , 1 H) , 7. 0 5 ( t , J = 8. 4 H z , 
2 H) , 7 . 4 4 ( d d, J = 8 . 4 . 4. 8 H z , 
2 H) , 7. 6 2 ( d d, J = 8 . 8, 2. 4 H z , 
1 H) , 8 . 0 6 ( d, J = 8. 8 H z, 1 H) , 8 . 
0 8 ( s , 1 H) , 8. 2 3 ( d, J = 2. 4 H z , 
1 H) , 8. 3 2 ( b r s, 1 H) 
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[$52711

 $251135; 

“35545-01

 NMRi400MHz,CDc13>&@XR@Ms
 

  

202

 
 203

 

 

\ [O O NH0

My“ EJ\

  

0,5.2Hz,1H

Hz,1H),2.0

Hz,1H),2.6

3H),4.29Cd

4.40(d,J:1

(d,]=9.6Hz

9.6Hz,1H),

1H).   

0,5.2HZ,IH

Hz, 1H), 2.0

'Hz,1H),2.6

3H),4,34(d

4.39(d3J:1

(d,}:9.6Hz

 
2H),7.04(L

40—7.45{m,

H),8.11(m

la

 

‘H—NMR 6(ppm}:1.60(dd,3:8

),1.90(:,§:5.2

7(dd,J=8.0,6.0

2€s,3H),3.29(m

,1313.2Hz,1H),

3-2Hz,lH),4.44

, 1H), 4. 49 (d,.}=

7.05(tt,J:8‘&

1.6Hz,2H),?.3?m7.46(m,3H)

8‘09—8.13{m,3H),8.32{brs

 

2H—NMR 5(ppm§:1.55{d&,}:8

),1.88(t,J=5.2

5(dd,J=8.0,6.0

1(3,3H),3‘29{s

,J:12.8Hz,1H),

2.8Hz,1H},4.48

 

    
  

  
 

 
 

  
a

  
)

  
  

  
  
 

:-

  
 

 

  
 

  E

,iH),4.53(d,§:§
9.6Hz,1H),6.99{t,}=8.4Hz

J=8.4Hz,2H),7fl

4H),?.63(br&

1H). 
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G,5.2HZ,1H

HZ,1H>,2.0

Hz,1H),2.6

3H),4.29(d

4.40id,lfil

{d,}:9.6Hz

9.6HZ,1H}:

2H),7‘44(é

2H),7‘62{d

1H),8.06(¢

1H),8.32(b

08{s,1H},8.

1H—NMR 5(ppm}:1.6o{dd,J:8

3,1.90(t,j:5.2

8(dd,}=8.0,6.0

2(3,3H§,3.28{s

,j213-6Hz,1H),

3-6Hz,1H},4.43

,1H),4.49(d,l=

7.05{t,]=8.4Hz

d,J:8.4,4.8HL

d7]:8,8,2.4HL

5:8.8HZ,IH),&

23(d,Jm2.4HL

rs,1H).

s

E2 sa

1

)

;  
J



[*52-2] 
2 0 5 

i 

2 0 6 

2 0 7 F~ 

'J,"···A_ 
OJ }-NH 

'--0~ o b\ 
N I. ' 

I
N ,.__ 

F \ 
F 

W5545-01 152 

1 H- NMR i5 ( p p m) 1 . 5 9 ( d d, J = 8. 
0, 5. 6Hz, 1 H) , 1. 8 9 ( t, J = 5. 6 
Hz, 1 H) , 2. 0 6 ( d d, J = 8. 0, 6. 0 
H z , 1 H) , 2. 2 8 ( s , 3 H) , 2. 6 2 ( s , 
3 H) , 3. 3 0 ( s , 3 H) , 4. 2 9 ( d, J = 1 

1 3. 6Hz, 1 H) , 4. 4 1 ( d, J = 1 3. 6 
H z , 1 H) , 4. 4 4 ( d, J = 9. 2 H z, 1 H) , 
4. 4 9 ( d, ] = 9. 2 H z, 1 H) , 7. 0 5 ( t, 
J = 8 . 8 H z , 2 H) , 7 . 4 3 ( d d , J = 8 . 
8 , 4 . 8 H z , 2 H) , 7 . 9 5 ( d, J = 5. 2 
H z, 1 H) , 8. 0 0 ( s, 1 H) , 8. 0 9 ( s, 
1 H) , 8. 2 6 ( b r s, 1 H) 
1 H- NMR i5 ( p p m) 1 . 5 9 ( d d, J = 8. 
0, 5 . 2 H z , 1 H) , 1 . 9 1 ( t , J = 5 . 2 
H z , 1 H) , 2 . 1 0 ( d d, J = 8 . 0, 6 . 0 
Hz, 1H), 2. 62 (s, 3H), 3. 26 (s, 

3 H) , 4. 2 8 ( d, J = 1 3. 6 H z, 1 H) , 
4. 4 4 ( d, J = 1 3 . 6 H z , 1 H) , 4. 4 1 

( d , ] = 9. 6 H z , 1 H) , 4. 5 0 ( d, J = 

9. 6 H z , 1 H) , 7. 0 2- 7. 0 8 (m, 3 H) , 
7. 4 4 ( d d, J = 8. 8, 4. 8Hz, 2 H) , 
7. 6 6 ( t d, J = 7. 2, 2. 0 Hz, 1 H) , 
8. 0 6 ( d, J = 7. 2Hz, 1 H) , 8. 0 9 ( s, 
1 H) , 8. 2 7 ( d d, J = 4. 8, 2. 0 H z , 
1 H) , 8 . 3 6 ( b r s , 1 H) 
1 H-NMR i5 ( p p m) 1. 5 7 ( d d, J = 8. 
0, 5 . 2 H z , 1 H) , 1 . 8 8 ( t , J = 5 . 2 
Hz, 1H), 2. 02 (dd, J=8. o, 6. ol 
Hz , 1 H) , 2. 6 1 ( s , 3 H) , 3. 3 0 ( s, 
3 H) , 4. 3 4 ( d, ] = 1 2. 8 H z , 1 H) , 
4, 3 9 ( d, J = 1 2. 8 H z, 1 H) , 4. 4 5 
( d, J = 9. 6Hz, 1 H) , 4. 5 2 ( d, J = 

9. 6 H z, 1 H) , 7. 0 1 - 7. 1 1 (m, 4 H) , 
7 . 4 3 ( d d, J = 8 . 4, 4 . 8 H z , 2 H) , 
7. 5 2 ( d d, J = 1 0. 8, 6. 0 Hz, 1 H) , 
7 . 7 4 ( b r s , 1 H) , 8 . 1 1 ( s , 1 H) 
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206    
 

   

  
  
 

    

 

“5545-01 152

iflwNMR fiippm). .

O,5.6Hz,1H),1.89{t,J=5 6

Hz,1H),2.06{dd,j= .0,6,0

Hz,1H},2.28{s,SH),2.62(m

3H),3.30(s,3H),4.29(d Jzé

13.6Hz,1H},4,41(d,J=13.5

Hz,1H),4.44(d,1:9.2Hz,1HL

4.49(d,J29,2Hz,1H),7.05{t

J=8.8HZ,2H),7.43{dd,J=

8,4.8Hz,2H),7.95{d,J: 2

Hz,1H},8.00{s,1H),8 09<s

1H},8‘26(brs,1H}.

1H—NMR §<ppm)::.59(dd,J=&

0,5‘2Hz,1H),1,91{t,J=5.2

Hz,1H),2.10(éd,J=8.0,6.0

Hz,1H},2.62{s,3H),3.26(L

3H},4.28(d,j=13.6Hz,1H},

4.44{d,1=13.6Hz,1H),4.41

(d, :9.6Hz,1H),4.50(d,J:%

9.6Hz,1H),7.02—?.08(m,3H)J
7.44(dd,Jm8‘8,4.8Hz,2H),S

7A66(td,J=7K2,2.OHz,1H},

8.06(d,1:7.2Hz,1H),8.09(&

1H},8.27(dd,J:4,8,2.0Hz,

1H), 8. 36 (hrs, 1H).

1H~NMR 5(ppm):1.57{dd,j:&

O,5.2Hz,1H),1‘88{t,J=5.2

Hz,1H),2.02(dd,J=8.& & m

Hz,1H),2.61(s,3H3,3.30(&

38),4.34(d,3=12.8Hz,1H))

4.39(d,j=12.8Hz,1H>,4.45

(d,j=9.6Hz,1H),4.52(d,J=

9.6Hz,1H},7.01—7.11(m,4HL

7.43idd,]=8‘4,4.8H2,2H),

7.52(dd,}:10.8,6.0Hz,1H),

7.74{brs,1H),8.11(s,1H}. 
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[0353] 
['& 5 3] 

2 0 9 

2 1 0 

F~ 

V''"··A 
"-. ~0_} j--bNH F 

0 ~ of" 
I l ~ 
N~ N ~ f F 

I 

[0354] 

W5545-0I 153 

1 H- NMR o ( p p m) 1 . 5 6 ( d d, J = 8. 
0 , 5 . 6 H z , 1 H) , 1 . 8 9 ( t , J = 5 . 6 
H z , 1 H) , 2 . 0 4 ( d d, J = 8. 0, 5 . 6 
Hz, 1 H) , 2. 6 1 ( s, 3 H) , 3. 2 7 ( s, 
3 H) , 4. 3 2 ( d, J = 1 3. 2Hz, 1 H) , 
4. 4 0 ( d, J = 1 3. 2 H z , 1 H) , 4. 4 6 

( d , J = 9. 2 H z , 1 H) , 4 . 5 3 ( d, J = 
9. 2 H z, 1 H) , 6. 8 0 ( t, J = 8. 0 Hz, 
1 H) , 7. 0 4 ( t, J = 8. 8Hz, 2 H) , 7. 
1 2 ( d , J = 8 . 0 H z , 1 H) , 7. 2 4 ( d d, 
J = 1 4 . 4 , 8 . 0 H z , 1 H) , 7 . 4 0 - 7 . 
4 4 (m, 3 H) , 7. 7 7 ( b r s , 1 H) , 8. 
1 0 ( s , l H) 

NMR (4 0 OMH z, CDC l 3 ) &lf/XI::J:: 
MS 
1 H- NMR 3 ( p p m) 1. 6 0 ( d d, J 
= 5 . 2 H z , 8. 4 H z , 1 H) , 1 . 8 9 ( t , 

J = 5. 2 H z, 1 H) , 2. 0 8 ( d d, J = 5. 
6Hz, 8. 0 H z, 1 H) , 2. 6 3 ( s, 3 H) , 
3. 3 2 ( s , 3 H) , 4. 3 1 - 4. 5 2 (m, 

4 H) , 6. 8 2- 6. 9 1 (m, 2 H) , 7. 0 
5 ( t , J = 8 . 8 H z, 2 H) , 7. 4 2 - 7. 
4 5 (m, 2 H) , 7. 6 1 ( b r d s, l H) , 
8 . 0 8 - 8 . 1 1 (m, 2 H) 
MS [M+H] +=4 58 
1 H- NMR 6 ( p p m) 1. 6 2 ( d d, J 
= 5 . 2 H z , 8. 0 H z , 1 H) , 1 . 9 1 ( t , 

J = 5. 6 H z , 1 H) 2 . 0 8 ( d d , J = 6 . 
0 H z , 8. 4 H z , 1 H) , 2 . 6 3 ( s , 3 H) , 
3. 3 0 ( s , 3 H) , 4. 2 9 - 4 . 5 2 (m, 

4 H) , 6. 7 0- 6. 7 6 (m, 2 H) , 7. 0 
2 - 7 . 0 8 (m, 3 H) , 7. 4 2 - 7. 4 5 (m, 
2 H) , 7. 5 2 ( b r d s , 1 H) , 8. 0 3 ( b 
r d s , 1 H) , 8. 1 0 ( s , 1 H) 

M S [M + H] + = 4 5 8 . 

*~1llli-0JJ 2 1 1-2 1 71::J::iJJv~/lfil'P rep 3 7 ,!::ff:/@:0)7 ~ /'2c~!Jlli-0JJ 51 O)~(;til::. 

f:lll c -c llita-&- ~ s' filt ~ t=-" 
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v¢554s-o: :53

I§S2~31

2{)8 1H>»N$&R 5 napnfl :1. 56 (dd, J==8.

F/k O,5.6Hz,lH),1.89{t,J:5 6
% i\%wfi Hz,1H),2 04(dé,Ju -0,5 6

Olfi>aw $42, 1H}, 2. 61 (s, 3H), 3* 2? (34
k /, O ‘ 3H),4.32(d,]=13.2H2,1H),§

“V; ,i) 4.4ecd,J:13.2Hz,1H),4.4@
: F {d,1=9.2Hz,1H),4.53{a,J=

9.2Hz,1§),6.80(t,}:8.OHL

1H},7.04(t,]:8.8Hz,2H},T

12(d,J=8.0Hz,1H),7.24(di

3:14.4,S.OH2,1H3,7.40—T

44{m,3H),7.77(br3,1H),8.

10(5,1H).

[035m

{fiSEfl

imfiifigfi NMRC4DOMH3,CDC133&@/Zfl
NIS  

 

 
 

209 F 1HwNMR 5(ppm):1.60(dd,]
O! :5. 21—121 8. 4H2, 1H) , 1‘ 89 (t,

g \ OJéXW F 25.2HL Mfl,f.08(df, 2?
1 o o {1 6Hz,8.0Hz,1H ,2.63 3,3H,

‘ /:f% {j 3.32€s,3H),4.31—4.52(m,
1 7“ % 4H),E.82*5.91{m.2H),7.0

5h,J=8.8Hz,2H),7.4.2—7'.g
45 (m4 2H), 7. 51 (briis, 1H),?

8.08*8.11{m,2H). é
MS {NH-H} +2458 E

210 1H—NMR 5(ppm):1.62(dd,J

F/ 25.2Hz\8.OHz,1H),1.91(t,

\WM. }:5.6Hz,1H),2.08(dd,J=6
Jé»_ 0Hz,8.4Hz,Mfl,2.63<s,3HL

\O O a W 3.30(s,3H),4.29*4.52(m,
”FA; /\ 4H),8.70~5.75(m,2H>,7.0

§w \- 2M?.08(m,&fl,7.42—7.45(m,
‘ 2H),?.52(brds,1HJ,8.03{M

{(is, 1P9 , 8. 10 {3, 1Pfi . E
MS mm+H1+2458. i
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[0355] 

[*54 1 

2 1 1 

2 1 2 

2 1 3 

W5545-0 I 154 

NMR (4 0 OMH z, CDC l 3 ) &U/>Ui 
MS 
1 H-NMR (400MHz, CDCl 3 ) o (pp 
m) 1. 5 7- 1. 6 1 (m, 1 H) , 1. 9 1 

( t, J = 5. 6 H z, 1 H) , 2. 0 9 ( b r d 
t , 1 H) , 2. 6 2 ( s , 3 H) , 3. 2 8 ( s , 
3 H) , 4. 2 5-4. 50 (m, 4 H) , 7. 0 
3 - 7. 3 6 (m, 4 H) , 7. 6 6 ( t, J = 8. 
OHz, 1H) 8. 03-8. 05 (brdd, 
] = 8. 0 Hz, 1 H) , 8. 1 0 ( s, 1 H) , 
8. 27 (d, ]=3. 6Hz, 1H), 8. 38 
( b r d s, 1 H) 

M S [M + H] + = 4 4 1 
1 H- NMR o ( p p m) : 1. 5 8- 1. 6 1 (m, 
1 H) , 1. 9 0 ( t, J = 5. 6Hz, 1 H) , 
2. 0 6 ( b r d t, J = 5. 6 H z, 1 H) , 2. 
2 7 ( s , 3 H) , 2. 6 3 ( s . 3 H) , 3. 3 
2 ( s , 3 H) , 4. 2 7 - 4. 5 0 (m, 4 H) , 
7. 1 3- 7. 1 9 (m, 2 H) , 7. 3 3 ( t, 
J = 9. 2 H z, 1 H) , 7. 9 3 ( d, J = 5. 
6Hz, 1 H) , 8. 0 0 ( s, 1 H) , 8. 1 0 

( s , 1 H) , 8. 2 9 ( s , 1 H) 
MS [M+HJ +=4 7 3 

1 1 H- NMR a (ppm) : 1. 5 5-1. 5 7 (m, 
1 H) , 1 . 9 0 ( t , J = 5. 6 H z , 1 H) , 
2. 02 (dd, J=6. OHz, 8. OHz, 1 
H), 2. 62 (s, 3H), 3. 32 (s, 3H) 
4. 3 2- 4. 5 4 (m, 4 H) , 6. 9 9 ( t, 
J = 8. 8Hz, 2 H) , 7. 1 3- 7. 4 2 (m, 
5 H) , 7. 6 0 ( s , 1 H) , 8. 1 2 ( s , 1 
H) 
M S [M + H] + = 4 5 8 
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[0355)

  
 

  
 lH—NMRC4OOMHZ,CDC13) p

m):1.57‘1.61(m,1H}, .9

(t,J=5.6Hz,1H),2.09(br

t,1H},2.62(s,3H),3.28{&

3H),4.25~4,50(m,4H),” 0

3w?.36Cm,4H)‘7.66(t, = g
0H2,1H),8.03—8.05{brdm§

1:8.0Hz,1H),8.10(s,1H),§
8.2?(d,}:3.6Hz,1H},8.3&

{brds,1H). 3

MSiM+HJ+z441

1H—NMR 5(ppm}:L

1H),1.90<t,l=5

2.0§(brdt,J:5

27 (s, 3H), 2. 63 (s,

2{s,3H),4.27—4.

7.13A?.19(m

3:9.2Hz;1H},?

6H2,1H>,8.OO{&

(s, 1H), 8. 29 {5,

MS[M+H]+=473

MS [N1+H] +=4 5 8

2H)‘

93(a

1H)

“25545—01

’NMR(400MH2,C9613)&w/Km

  

3H) i

33

58—1. 61(m,

6H2,

61-12,

1H}.

1H} ,
3.

50 {31, 41-1) ,
7. in

J:5.

,8.1OE

¥H~NMR 5(ppm)flfl55—1.57fim

1H),1.90(t,]=5.6Hz,1H).

2.02€dd,1=6.0Hz,8.0HL

H),2.62(s,3H),3.32(s,3H),

4.32+4.54(m,4H),6.99(m

J28.8Hz,2H),7.18—7.42(m,

5H)\7.60(s,1fi),8.12(m

H}.

2.

3
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[0356] 
[~55] 

2 1 4 

2 1 5 

2 1 6 

2 1 7 

[0357] 

W5545-0l 155 

NMR (4 0 OMH z, CDC l 3 ) &lY/XI;l:: 
MS 
1 H- NMR i5 ( p p m) : 1 . 5 5 - 1 . 5 8 (m, 
1 H) , 1 . 9 0 ( t , J = 5. 2 H z, 1 H) , 
2. 02 (dd, ]=6. OHz, 8. 4Hz, 1 
H) , 2 . 6 1 ( s , 3 H) , 3 . 3 3 ( s , 3 H) , 
4. 3 4-4. 5 3 (m, 4 H) , 7. 0 5-7. 
1 7 (m, 4 H) , 7. 3 5 ( t, J = 9. 2 H z , 
1 H) , 7. 5 2 ( t , J = 8. 4 H z , 1 H) , 
7. 7 3 ( s , 1 H) , 8. 1 2 ( s , 1 H) 
MS [M+H] +=4 7 6 
1 H- NMR o ( p p m) 1 . 6 2 ( d d, J = 
5. 6 H z , 8. 8 H z , 1 H) , 1 . 9 2 ( t , 

J = 5 . 2 H z , 1 H) , 2 . 0 8 ( d d , J = 6 . 
0 H z , 8. 4 H z , 1 H) , 2. 6 3 ( s , 3 H) , 
3. 3 2 ( s, 3 H) , 4. 3 0- 4. 5 2 (m, 
4 H) , 6. 7 1 - 6. 7 5 (m, 1 H) , 7. 0 
2- 7. 3 6 (m, 4 H) , 7. 7 9 ( b r d s, 
1 H) , 8. 0 0 (m, 1 H) , 8. 1 2 ( s, 1 
H) 
MS [M+H] +=4 7 6 
1 H- NMR o ( p p m) : 1. 5 8- 1. 6 2 (m, 
1 H) , 1. 9 0 ( t, J = 5. 6Hz, 1 H) , 
2. 07 (dd, ]=6. OHz, 8. OHz, 1 
H) , 2. 6 3 ( s , 3 H) , 3. 3 4 ( s , 3 H) , 
4. 3 2 - 4. 5 2 (m, 4 H) , 6. 8 1 - 6. 
9 1 (m, 2 H) , 7. 1 2- 7. 1 8 (m, 2 H) , 
7. 3 4 ( t, ] = 8. 8Hz, 1 H) , 7. 6 5 
( b r d s, 1 H) , 8. 0 3- 8. 1 2 (m, 2 

H) 
M S [M + H] + = 4 7 6 
1 H- NMR o (ppm) 1. 6 1 ( d d, J = 
5. 2 H z , 8. 4 H z , 1 H) , 1 . 9 2 ( t , 

J = 5. 6Hz, 1 H) , 2. 1 0 ( d d, J = 6. 
0 H z , 8 . 0 H z , 1 H) , 2 . 6 2 ( s , 3 H) , 
3. 3 3 ( s, 3 H) , 4. 3 0- 4. 5 2 (m, 
4 H) , 6. 9 0- 7. 3 7 (m, 5 H) , 7. 7 
7 ( b r d s, 1 H) , 7. 9 0 ( b r d s, 1 H) , 
8. 1 2 ( s, 1 H) 
MS [M+H] +=4 7 6 

* ~:hi!! {~1] 2 1 8 - 2 2 1 r.Lb Jv ;:f: / ~ P r e p 3 8 C' {=f;l1't0) 7 3:. : .. -':a:- ~:hi!! f~ij 5 1 0) -'Fti:d~ 

fl!! [. -c $IB tr c tr JJX, L. f:::: 0 
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{0356)

[E55]

%§Ef§di$§i§§i NMR (400MHz, CDC 1 3} ARE/X5:
i MS

'334 F 1H~NMR 5(ppm)flfl55—1.58h&

Fifi] E1H),1.90(:,J=5.2Hz,1H),
‘\fifi>‘ $2.02(d&,1=6.0Hz,8.4Hz,1

\ $3 ONH 1H},2461(s,3H},3.33(5,3H)} g0 / A i
4r} 8W 34.34 4.53(m,4H),7.05 7.2

N?“ \.F 17(m,4H),7.35(:,J=9.2H2¢
F 1H),7.52(t,J:8.4Hz,1H),E

7.73Es,1H),8-12{s,1H). 5
MSEM+H3*:476 %
 

215 F ‘}P~NNH{ a (ppnfi .1. 62 (dd, J:

K‘ 5. 5142‘ 8. 8H2, 1H), 1. 92 (t,
2%); 1:5,2Hz,1H),2.08<dd,J=

\ o O NH F OHZ,8.4HZ,1H),2.63(S, 3H),
O“fg /\ 3.32is,3H},4.30—4.52<m,

wfi 9k 4H},6.?1—6.75(m,1H),7.0
2w7. 36 (m, 4H}, ’3, 79 (brds,

1H),8.00(m,1H),8.12{s,1

H).

MSEM+H1fi2476

‘H—NMR é<ppm)fld58—1.62hm§
1H),};QOit,J=5.6Hz,1H),§

2.07(dd,]m6.0Hz,8,0Hz,1E
H),2.63(s,3H},3,34<s,3H)J
a 32—4.52(m,4H),6.81v6.‘

91(m,2H),7,12*7.18(m,2HL

?.34Ct,J:8.8Hz,1H),7.65

(brds,1H},8.08—8.12(m,2

H).

MS mm+H3+=476

3H*NMR 5(ppm);1.61(dd,3=§
5.2Hz\8.4Hz,1H),1.92(n§
J=5.6Hz,1H),2‘10(dd,}:6i

0H2,8.0Hz,1H),2.62(s,3HL

3.33CS,3H),4.30~4,52{m,

14H},6.99w7.37(m,5H),7.7

§? (bz‘ds, 1E0, 7. 90 {bx-d5, 1LU,
38.12(s,1H).
3M8 am+Hj+=476

  
  
 

 
 

 
[035M
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[0358) 
[*56] 

2 1 8 

2 1 9 

2 2 0 

2 2 1 

W5545-0l 156 

NMR (4 0 OMHz, CDC 1 ") &U/xJi 
MS 
1 H- NMR i5 ( p p m) : 1. 6 2 ( d d, J = 5. 
6 H z , 8. 0 H z, 1 H) , 1. 9 3 ( t , ] = 5. 
2 H z , 1 H) , 2. 1 1 ( b r d t, 1 H) , 2. 
6 2 ( s, 3 H) , 3. 2 8 ( s, 3 H) , 4. 2 5 
- 4. 5 4 (m, 4 H) , 6. 7 6 ( t, J = 7. 2 
H z, 1 H) , 7. 0 0- 7. 0 3 (m, 3 H) , 7. 
6 5 ( t, J = 8. 0 Hz, 1 H) , 8. 0 2 ( d, 
J = 7 . 6 H z , l H) , 8 . l 2 ( s , 1 H) , 8 . 
2 5 ( d, ] = 8. 4 H z, 1 H) , 8. 5 9 ( s , 

1 H) 
MS [M+N a] +=4 6 4 

t H- NMR i5 ( p p m) 1. 5 8- 1. 6 0 (m, 

l H) , 1 . 9 2 ( t , ] = 5. 6 H z, 1 H) , 2. 
0 5 ( d d, J = 5. 6 H z , 8. 0 H z , 1 H) , 
2. 6 1 ( s, 3 H) , 3. 3 2 ( s, 3 H) , 4. 
3 3 - 4. 5 8 (m, 4 H) , 6. 7 6 ( t, ] = 8. 
8 H z , 1 H) , 6. 9 7 - 7. 0 2 (m, 4 H) , 
7. 3 8 - 7. 4 2 (m, 2 H) , 7. 6 2 ( s , 1 
H) , 8. 1 4 ( s, 1 H) 
M S [M + N a ] + = 4 5 9 
1 H- NMR o ( p p m) 1 . 6 0- 1 . 6 4 (m, 
1 H) , 1. 9 2 ( t, J = 5. 6 H z, 1 H) 2. 
08 (brdt, ]=8. OHz, 1H), 2. 27 

( s , 3 H) , 2. 6 3 ( s, 3 H) , 3. 3 3 ( s, 
3 H) , 4. 2 7 - 4. 5 3 (m, 4 H) , 6. 7 6 
( t , ] = 8 . 8 H z , l H) , 6 . 9 9 - 7. 0 2 
(m, 2 H) , 7. 9 2 ( d, ] = 6. 4 H z , 1 H) , 

8. 0 1 ( s , 1 H) , 8. 1 2 ( s , 1 H) , 8. 
2 7 ( s, 1 H) 

M S [M + N a ] + = 4 9 6 
1 H-NMR 0 (ppm) 1. 5 7-1. 61 (m, 
1 H) , 1 . 9 2 ( t , J = 5 . 6 H z , 1 H) , 2 . 
0 5 ( d d, ] = 5. 6Hz, 8. 0 Hz, 1 H) , 
2. 6 1 ( s , 3 H) , 3. 3 3 ( s, 3 H) , 4. 
3 3- 4. 5 7 (m, 4 H) , 6. 7 6 ( t, ] = 8. 
8Hz, 1 H) , 7. 0 0- 7. 0 9 (m, 4 H) , 
7. 5 2 ( b r d t, ] = 7. 2Hz, 1 H) , 7. 
7 8 ( s, 1 H) , 8. 1 3 ( s , 1 H) 

M S [M + N a ] ~ = 4 9 8 

[0359] 
*~-~222-2271~ft~*/HPrep39~~-07~/~M~L~~~Lk. 

M~0~$tt, ~-~222-2261~~-M510¥W, ~-M227tt~-~10¥ 
Wtci$C~fT-::>t;::o "i:t;::, ~:lij[flj]J 2 2 5-2 2 6l::l:7i:: ~1::~1&J~"'r7;v)j-JUc·<j-{J = C: !C 
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[0358}

[iv—356}

ififififififi §NMRi4OOMHz,CDCIB)&$/Xfi
éMS

218 F lH—NMR 5(ppm):1.62(dd,l:5

,fij 6Hz\8,0Hz,1H),1.93{t,}=5
F“ 3%} 2H2,1H},2.11(brdt,1H},2.

E \ 0 1% 62{s,3H),3.28(s,3H3,4.25

:OAY% oéfi —4.54(m,4H),6.76(t,J=7 2
“y“ \ Hz,1H),7.00~7.03(m,3H}‘?

65{t,128.0Hz,1H),8.02<¢

EJ27.6H2,1H),8.12(5,1H},&

E25(d,J=8.4Hz,lH),8.59{m
E1H).

jMSEM+NaE+=464

219 F HHiNMR 5(ppm);1.58—1.60{m§

’15 g1H),1.592(t,}=:—3.6Hz,1H),.2.E
F 3A» ‘05(dd,§:5.6Hz\8.0Hz,1H},‘

\ o w 2.61<5,3H),3.32(s,3H),4_E

o‘ffi 0(3 33—4‘58(m,4H),5.76(t,J=8g
y“ *{ 8H2,1H},6.97~7.O2(m,4H)§§

F 7.38—7.42(m,2H),?.62{s,1E

H),8.14(s,1H).

MS[M+Na]+=459

220f E 1HiNMR 5(ppm):1.60#1.64fgj

£3 1H),}.92(t,}=5.6az,1H),3
i F 3%} 08(brdt,1:8.0Hz,lH),2.27
E k F o V ‘(s, 3H), 2. 63 (s, 3H), 3. 33 (s,
E Affi KW 3H),4.27—4.53(m,4H),5.76
E ?” ”if (t,J:8.8Hz,1H),6.99~7.02
i {m,2H)\7.92(d,J=6.4Hz,1HBJ
é 8.Ol{s,1H),8.12(3,1H),8.L

27 (8, 1E) . :

MS B&%Na]+=4gfi

IH—NIVIR 6 (ppm) 1.57—1.61im,

1H),1.g2(t,3=5.6Hz,1H),2

05(dd,j:5.6Hz,8.GHz,IH),

2.61{s,3H),3.33(s,3H),4.

38fi4.57(m,4H),6.75(t, =3

8H2,1H},7.OO—7‘09(m,4H)x

7.52(brdt,J=7.2H2,1H),T

?8(3,1H),8.13(s,1H).

 
{035%

*ififl222—22?mfiwfiyfiPrep39égfia73y%%fiLféflLta
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J: VJ 11¥ f= 0 

[0360] 

[*57-1] 

222 

2 2 3 

2241 
I 

Cl 

W5545-0I 157 

NMR (4 0 OMH z, CDC 1) .&Lf/RI:J: 
MS 
1 H- NMR o ( p p m) 1. 6 1 ( d d, ] = 
8 . 0, 5 . 2 H z , 1 H) 1 . 9 1 ( t , J = 

5 . 2 H z , 1 H) , 2. 1 1 ( d d, ] = 8. 0, 
6. OHz, 1H), 2. 62 (s, 3H), 3. 
3 1 ( s , 3 H) , 4. 3 1 ( d, ] = 1 3. 2 H 
z , 1 H) , 4. 4 1 ( d, ] = 1 3. 2 H z , 1 
H) , 4. 4 6 ( d, ] = 9. 6Hz, 1 H) , 4. 
4 9 ( d, ] = 9. 6 H z , 1 H) , 7. 2 8 - 7. 
4 2 (rn, 4 H) , 7. 4 8 ( s , 1 H) , 8. 0 
8 ( d d, ] = 9. 2, 4. 0 H z , 1 H) , 8. 
0 9 ( s, 1 H) , 8. 1 2 ( q, J = 2. 8 H z, 
1 H) , 8. 3 9 ( b r s , 1 H) 
'H- NMR 8 ( p p rn) 1 . 6 2 ( d d, ] = 

8. 0, 5. 6Hz , 1 H) , 1 . 9 1 ( t , J = 

5. 6 H z , 1 H) , 2 . 1 1 ( d d, J = 8 . 0, 
5. 6 H z , 1 H) , 2 . 6 2 ( s , 3 H) , 3 . 
31 (s, 3H), 4. 30 (d, ]=13. 6H 
z, 1 H) , 4. 4 1 ( d, ] = 1 3. 6 H z , 1 
H) , 4. 4 4 ( d, ] = 9. 6Hz, 1 H) , 4. 

'I' 4 9 ( d' J = 9. 6Hz, 1 H) ' 7. 2 5-7. 
3 5 (rn, 3 H) , 7. 4 8 ( s, 1 H) , 7. 6 
2 ( d d, J = 8. 8, 2. 8 H z , 1 H) , 8. 
0 5 ( d, ] = 8 . 8 H z , 1 H) 8 . 0 9 ( s , 

1 

1 H) , 8 . 2 3 ( d, J = 2. 8 H z , 1 H) , 
8 . 4 2 ( b r s , 1 H) 
1 H-NMR o (ppm) 1. 59 (dd, ]= 

8. 0, 5. 2 H z , 1 H) , 1 . 8 9 ( t, ] = 

5. 2Hz, 1 H) , 2. 0 6 ( d d, J = 8. 0, 
5. 6Hz, 1H), 2. 62 (s, 3H), 3. 
2 2 ( s, 3 H) , 4. 3 5 ( d, J = 1 3. 2 H 
z , 1 H) , 4 . 4 2 ( d, ] = 1 3 . 2 H z , 1 
H) , 4 . 4 8 ( d, ] = 9. 6 H z , 1 H) , 4 . 
54 ( d, ] = 9. 6Hz, 1 H) , 6. 9 9 ( t, 
J = 8. 8Hz, 2 H) , 7. 2 4- 7. 3 2 (rn, 
3 H) , 7. 4 2 ( d d, J = 8 . 8, 4 . 8 H z , 
2 H) , 7 . 4 9 ( s , 1 H) , 7 . 6 6 ( b r s , 

1 H) , 8. 1 2 ( s, 1 H) 
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W5545-01

 NMR£400MHZ,CDCI3jfifi/Rfi  MS

0’ lH—NMR é£ppm):1.61€dd,3=

/1 O,5.2Hz,1H)11.91(t,I:
\ {j BHZIIH),2,11€dd,3=8,m

\ 926%? OHz,1H),2.62{s,3H),&
cayfi (W 1(3,3H},4.31(&,}=13.2HN.

,1H),4.41(d,3=13.2Hz,1

),4.46{d,J=9.5Hz,1H),¢

9(d,J=9.6Hz)1H},?.28*T

2 {md 4}D , 7.=;8 (s, 1PU , 8. 0

(d&,j=9,2,4.0Hz,1H),&

09 (s, 1H} , 8. 12 (q? ]:2. 81-12,

EH}; 8. 39 (hrs, 1H).

$‘ lfl—NMR é(ppm>:1.62

8 0,5‘6Hz,1H3,1.91

5 6H2,1H),2.11(dd,l: .m

5.5Hz,1H),2.62(s,3H),3

31(5,3H),4.30(d,j:13.6H
Z

H

1 misuhmwwmwm
 

 
,1H),4,41(d,3=13.6Hz,1

),4‘44(d,139.6Hz,1H),4

g49(d,J=9.6Hz,1H},?.25-T

35(m,8H),7-48(s,}H},7.6

2(dd,3=8.8,2.8Hz,1H),&

i 05(&,J=8.8Hz,1H>,8.09(sf
1H),8t23{d,J=2.8Hz,1H),

8, 42 (bars, 1H}.

gHiNMR éippm}:1.59iéd,J

0,5.2Hz,1H},1,89(t,J=

2Hz,1H),2.06(dd,J:8.m

6Hz31H},2.62(s,3H),3.

22(3,3H),4.35(d, =13.2H

z,EH},4.42(d,J:13.2Hz,1

H),4.48(d,J=9.6Hz,1H),4

54(d,1m9.6Hz,1H),6.99(L

g]:8.8Hz,2H),7.24i7.32(m

$38),7.42€dd,j:8.8,4.8HL
§ZED , 7.z49 (s, 1%U , ?. 66 (b rs,
g13),s.12(s,1H). 3

010100
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[£<57-2] 

2 2 5 

2 2 6 

2 2 7 

6-A 
o--' j--NH 

"o~J 0 )--N 
r~ /> \ ~ 
N'}--~ ~ 

I CN 

(0361] 

W5545-0 I 158 

1 H- NMR 8 ( p p m) 1. 6 1 ( d d, J = 

8 . 0, 5. 2 H z , 1 H) , 1 . 9 2 ( t , 1 = 
5 . 2 H z , 1 H) , 2 . 1 2 ( d d, J = 8. 0, 
6. 0 H z , 1 H) , 2. 6 2 ( s, 3 H) , 3. 
2 9 ( s , 3 H) , 4. 2 9 ( d, ] = 1 3. 6 H 
z, 1 H) , 4. 4 3 ( d, 1 = 1 3. 6Hz, 1 
H) , 4 . 4 6 ( d , J = 9 . 6 H z , 1 H) , 4 . 
51 (d, ]=9. 6Hz, 1H), 7. 03 (d 
d, J = 7. 2, 4. 8 H z , 1 H) , 7. 2 6 -
7. 3 5 (m, 3 H) , 7. 4 9 ( s, 1 H) , 7. 
6 6 ( t d, J = 7. 2, 2. 0 H z, 1 H) , 8. 
0 6 ( d, J = 7. 2Hz, 1 H) , 8. 1 0 ( s, 
1H), 8. 27 (d, ]=4. 8Hz, lH), 
8 . 5 0 ( b r s , 1 H) 
1 H-NMR o (ppm) 1. 6 2 ( d d, J = 

8 . 0, 5 . 6 H z , 1 H) , 1 . 9 0 ( d, J = 

5. 6 H z , 1 H) , 2 . 0 9 ( d d, J = 8 . 0, 
6. 0 H z, 1 H) , 2. 2 8 ( s , 3 H) , 2. 
63 (s, 3H), 3. 33 (s, 3H), 4. 3 
1 ( d, J = 1 3. 6Hz, 1 H) 4. 4 3 ( d, 
J = 1 3. 6Hz, 1 H) , 4. 4 6 ( d, J = 9. 
6 H z, 1 H) , 4. 5 0 ( d, J = 9. 6 H z, 
1 H) , 7. 2 9- 7. 3 5 (m, 3 H) , 7. 4 
8 ( s , 1 H) , 7 . 9 5 ( d, J = 5 . 6 H z , 

1 H) , 8. 0 1 ( s, 1 H) , 8. 1 0 ( s, 1 
H) , 8 . 3 2 ( b r s , 1 H) 
1 H-NMR o ( p p m) 1. 6 7 ( d d, J = 

8. 0, 5. 6Hz , 1 H) , 1 . 9 4 ( t , J = 

5. 6Hz, 1 H) , 2. 1 5 ( d d, J = 8. 0, 
6. 0 H z , 1 H) , 2. 6 2 ( s , 3 H) , 3. 
3 1 ( s , 3 H) , 4. 3 2 ( d, J = 1 3. 2 H 
z, 1 H) , 4. 3 8 ( d, J = 1 3. 2 H z, 1 
H) , 4. 4 4 ( d, J = 9. 6 H z, 1 H) , 4. 
4 9 ( d, J = 9. 6 H z , 1 H) , 7. 3 0 - 7 . 
3 5 (m, 3 H) 7. 4 9 ( q, J = 1 . 6 H z, 
1 H) , 7. 9 1 ( d d, J = 8. 4, 1 . 6 H z, 
1 H) , 8. 1 0 ( s , 1 H) , 8. 2 2 ( q, J 

= 8 . 4 H z , 1 H) , 8 . 5 3 ( b r s , 1 H) , 
8 . 5 7 ( q, 1 = 1 . 6 H z , 1 H) 
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{$5?~2}

225 % EH—NMR 5(ppm):1.61(dd,§:

i/I 8.0,5.2Hz,1H),1.92(t,§=

\y%y 5.2Hz,1H),2.12(dd,128.m
!\ o o NH 6. 0H2, 1H) , 2. 62 (s, 3H} , 3.[
3V}%3 /§ E29<s,3H),4 29(é,J=13.6H§

3 Nxfi \ fi,1H),4.43(d,J=13.6Hz,1

7‘ §H>,4.46(d, =9.6Hz,1H},4$
Eaiid,J:9.6Hz,1H),7.03(m
id,]=7.2,4.8Hz,1H),?.28i

7. 35 {ma BED , 7.‘49 (s, 1H), 7.

66(td,1:?,2,2.0Hz,1H),&

06(d,J=7.2Hz,1H},8.10(&

1H),8.27(d, =4.8Hz,1H),

8.50(brs,1H)_

‘HiNMR 5(ppm>:1.62(dd,1

8.0,5.6Hz,1H),1.90(d,J I

g5.6Hz,:H},2.09<dd,}=8.0fi
16.0Hz,1H},2.28{s,3H),2.§
363is,3H),3.38is,3H),4.3;
11(d,J:13.6Hz,1H),4.43(dQ

j=13.6Hz,1H},4.46{d,1m9

6H2,1H),4.50(d,3:9.8HL

1H),7.2§—?.35(m,3H},7.4

8(3,1H},?.95(d,j=5.6HL

1H), 8. 01(3, 1H),8.10(s,1

H),8.82(brs,lH).

  
  
   
    
 

 

 
 

 
 

 

  

 

_m___fi44w__,wm____mm___fi

C' 1H~NNIR (3 {ppm} :1. 67 (dd, J:

A 8.8,5.6Hz,1H},l‘94(t,J:
5.63:,1H),2.15<dd,3:8.m

I V WW 6 0H2 1H) 2 6253 SH) 3s \ Q \ - a ; . \ a . an ’

* “fffi {E 31(5,3H),4.32(d,J=13.2H
?“ “a 2,1H),4.38( J:13.2Hz,1

H),4.44(d,1:9.6Hz,1H),4

49(d,J:9.6H2,1H),7.30—T

35(m,3H)7.49(q,J=1.6HL

1H},7.91(dd,3=8.4,1.6HL

1H), 8. 10 (s, 1H), 8. 22 (q, I

:8.4Hz,1H),8.53(brs,1H),

s8.57(q,1:1.6Hz,1H).

   
 

{OSSH

*fifiw228—23omwwfiyfiprep40&E§®7iyE\$Efi52®$$

agaifiéLféfiLta

Page1600f453



[0362] 
[~58] 

228 

229 

230 

[0363] 

F 

WSS45-0l 159 

NMR ( 4 0 0 MH z, C 0 C l :J &U'/::X:ti 
MS 
1 H- NMR b ( p p m) 1. 6 0 ( d d, J = 8. 
0, 5. 6Hz, 1 H) , 1. 9 2 ( t, J = 5. 6 
H z , 1 H) , 2 . 1 4 ( d d , ] = 8 . 0, 5 . 6 
H z, 1 H) 2. 5 6 ( s , 3 H) , 2. 7 7 ( q 
u 1 , ] = 6. 8 H z , 1 H) , 2. 9 2 ( q u i , 
] = 6. 8Hz, 1 H) , 3. 1 8 ( s, 3 H) , 3. 
4 8 - 3. 5 7 (m, 2 H) , 4. 4 4 ( d, ] = 9 . 
6 H z , 1 H) , 4. 5 1 ( d, J = 9. 6 H z, 1 
H) , 6. 9 7 - 7. 0 4 (m, 2 H) , 7. 1 9 ( d 
t , ] = 8. 0, 1 . 2 H z, 1 H) , 7. 2 4 ( d 
t , ] = 8. 0, 1 . 2 H z , 1 H) , 7. 3 2 ( d 
t, J = 8. 0, 6. 0 H z, 1 H) , 7. 6 5 ( t 
d, J = 7. 6, 2. 0 Hz, 1 H) , 8. 0 2 ( s, 
1 H) , 8. 0 5 ( d, J = 7 . 6 H z , 1 H) , 8 . 
2 6 ( d, J = 4. 8Hz, 1 H) , 8. 5 2 ( b r 

is, 1 H) 
1 H- NMR (j ( p p m) 1. 6 0 ( d d, J = 8. 
0, 5 . 2 H z , 1 H) , 1 . 9 0 ( t , J = 5 . 2 
Hz, 1 H) , 2. 1 1 ( d d, J = 8. 0, 5. 6 
H z, 1 H) , 2. 2 7 ( s, 3 H) , 2. 5 6 ( s , 
3 H) , 2. 7 7 ( q u i , J = 6. 8Hz, 1 H) , 
2 . 9 3 ( q u i , J = 6 . 8 H z , 1 H) , 3 . 2 
1 ( s, 3 H) , 3. 5 1 - 3. 5 7 (m, 2 H) , 
4. 4 3 ( d, ] = 9. 6 H z , 1 H) , 4. 5 1 ( d, 
J = 9. 6Hz, 1 H) , 6. 9 9 ( t d, J = 8. 
0 H z, 1 H) , 7. 1 8 ( d t , ] = 8. 8, 2. 
0 Hz, 1 H) , 7. 2 3 ( d, J = 8. 0 Hz, 1 
H) , 7 . 3 2 ( t d, J = 8 . 0, 6 . 0 H z , 1 
H) , 7 . 9 4 ( d, J = 6 . 0 H z , 1 H) , 8 . 
0 0 ( s , 1 H) , 8. 0 2 ( s , l H) , 8. 4 3 
( b r s, 1 H) 

i 1 H- NMR (j ( p p m) 1. 5 6 ( d d, J = 8. 
0, 5. 6 H z , 1 H) , l . 9 1 ( t, J = 5. 6 
Hz, 1 H) , 2. 0 8 ( d d, J = 8. 0, 5. 6 
H z , l H) , 2. 5 5 ( s , 3 H) , 2. 8 2 - 2. 
9 7 (m, 2 H) , 3. 2 3 ( s , 3 H) , 3. 5 2 
- 3 . 6 1 (m, 2 H) , 4. 4 5 ( d, J = 9. 6 
Hz, 1 H) , 4. 5 5 ( d, J = 9. 6Hz, l H) , 
6 . 9 6 - 7. 0 1 (m, 3 H) , 7 . 1 9 - 7 . 2 
4 (m, 2 H) , 7. 3 1 ( t d, ] = 8. 4, 6. 
0 H z , 1 H) , 7. 4 0 ( d d, J = 8 . 8, 4 . 
8Hz, 1 H) , 7. 7 9 ( b r s, 1 H) , 8. 0 
3 (s, 1H) 

*~aM231-236tt~~*/RPrep4l~ffX~7~/~. ~-M51~~$ 

(;: l$ t:: "C W!i!J L "C 1!! !1X; L t:: o 
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{036%

[$58]

ifififflgfi 1NMR(4OGMH2,CDCEQ}&@/XfiMS

228 f $H—NMR 5(ppm):1.60(&d,}=8.

(j ifij5.6Hz,1H),1.92(t,}:5.6m" §H2,1H),2.14(dd,J= .O,5.6
O W 'Hz,1H),2.56{s,3H),2.77(q

WKAVA 0 }w ui,J:6.8Hz,1H),2.92(qui,
4\§ ;fi 1:6,8Hz,1H>,3.18<3,3H>,3
T” 48—3.5?(m,2H),4.44(d,1:.

6Hz,1H),4.51(d,J= *6Hz,1

H},6.97*7.04(m,2H),7.19(d

t,J:8.0,1.2Hz,1H3,7.24(d

J=8.0,1.2Hz, I

I 8.0,6. 7.

J 7.5 a
8.0

 
 
  
  

 

   

 

  
  
  
  
  
  
  
  

  
  
  
  

1 {8, 3H), 3. —3.

4.43id,J:9. Hz,

]:9.6H2,EH),6.
GHz,1H},7.i8(d

0H2,1H},7.23{¢

H},7.32(td,]:&

gH),7.94(d,]=6.0
E00 {5, 1H), 8. 02 (s,
iCbrs} 1H).

i‘H—NIVIR 5 (ppm) :1:
O,5.6Hz,1H),1.

Hz, 1H), 2. 08 (dd,

Hz,1H),2.55(a

97<m,2H),3.23(

~—3. 6 1 kn, 2PM 4.

Hz,1H),4.55(d,J

6.96*7.01{m,3H),

4(n1, 2H) , 7. 31(td,

OHz,1H),7.4G{dd,

8H2,1H}, 7. ?9 (br

3 (s, 1H}.
 

[0363}

*Efifl231—

afififfiébf
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[0364] 
[~59-l) 

2 3 1 

2 3 2 

I 2 3 3 

W5545-0l 160 

NMR (400MHz, CDCl 3 ) &U'/XI:tMS 
1 H- NMR 6 ( p p m) 1 . 5 6 ( d d, J = 8 . 0, I 

• I 
5. 2Hz, 1 H) , 1. 8 7 ( t, J = 5. 2Hz, 1 
H) , 2. 0 7 ( d d, J = 8. 0, 6. 0 H z, 1 H) , 
2. 6 2 ( s , 3 H) , 3. 3 0 ( s, 3 H) , 3. 8 0 
( s , 3 H) , 4. 3 5 ( d, J = 1 3. 2 H z , 1 H) , 

4 . 4 4 ( d, J = 1 3 . 2 H z , 1 H) , 4 . 4 6 ( d, 
J = 9 . 6 H z , 1 H) , 4 . 5 6 ( d , J = 9 . 6 H z , 
1 H) , 6. 5 4 ( d t, J = 1 0. 8, 2. 0 H z, 1 
H) , 6. 7 7 - 6. 7 9 (m, 2 H) , 6. 9 8 ( t, 
J = 8. 8Hz, 2 H) , 7. 4 1 ( d d, J = 8. 8, 
4. 8Hz, 2H), 7. 85 (br s, 1H), 8. 1 
2 ( s, 1 H) 

I H- NMR 6 ( p p m) 1. 5 6 ( d d, J = 8. 0, 
5. 2 H z , 1 H) , 1 . 8 7 ( t , J = 5 . 2 H z , 1 
H) , 2. 0 7 ( d d, J = 8. 0, 6. 0 H z , 1 H) , 
2. 6 1 ( s , 3 H) , 3. 3 2 ( s , 3 H) , 3. 7 9 

( s, 3 H) , 4. 3 6 ( d, J = 1 3. 2 H z , 1 H) , 
4 . 4 3 ( d, J = 1 3 . 2 H z , 1 H) , 4 . 4 4 ( d , 
J = 9. 6Hz, 1 H) , 4. 5 5 ( d, J = 9. 6Hz, 
1 H) , 6. 5 4 ( d t, J = 1 0. 8, 2. 4 H z , 1 
H) , 6 . 7 6- 6. 7 8 (m, 2 H) , 7. 0 2- 7. 
1 0 (m, 2 H) , 7. 5 3 ( d d, J = 1 0. 8, 6. 
8 H z, 1 H) , 8. 0 3 ( b r s, 1 H) , 8. 1 2 ( s , 
1 H) 
I H- NMR o ( p p m) 1. 6 1 ( d d, J = 8. 0, 
5. 2 H z , 1 H) , 1 . 8 9 ( t, J = 5. 2 H z, 1 
H) , 2. 1 1 ( d d, 1 = 8. 0, 6. 0 H z , 1 H) , 
2. 6 3 ( s , 3 H) , 3. 3 0 ( s , 3 H) , 3. 8 1 

( s , 3 H) , 4. 3 0 ( d, J = 1 3 . 2 H z , 1 H) , 
4 . 4 3 ( d, 1 = 1 3. 2 H z , 1 H) , 4 . 4 5 ( d, 
J = 9. 6Hz, 1 H) , 4. 5 3 ( d, J = 9. 6Hz, 
1 H) , 6. 5 6 ( d t, J = 1 0. 8, 2. 4Hz, 1 
H) , 6. 7 6 - 6. 8 0 (m, 2 H) , 7. 3 9 ( d d 
d, J = 1 0. 4, 9. 2, 2. 8Hz, 1 H) , 8. 0 
7 ( d d, J = 9 . 2 , 4 . 0 H z , 1 H) , 8 . l 0 9 

( s , 1 H) , 8. 1 1 2 ( d, J = 2. 4 H z , 1 H) , 
8. 4 9 ( b r s , l H) 
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“6545-01 160

{0354)

[$59—11

iflflfifigi NMRi4oeMHz,C301g>&§/RflMs

231 F ‘H—NMR §(ppm}:1.56(dd, :8.04
I: 5.2Hz,1H),1.87(t,l=5.2Hz,1

W 3%» H),2.07{dd,J=8.0,e.0Hz,IH),
\) 0 O m 2. 52 {s. 3}U , 3. 30 Cs, BED , 3. 80

Affi /’ (5,3H),4.35(d,1213.2Hz,1H),
?“ 3 4.44(d,J=13.2Hg,1H),4.46(¢

J=9.6Hz,1H},4.56Cd,j:9.6HL

1H),6.54(dt,J:10.8,2,0Hz,1

H),6.??—6.79(m.2H),8.98(L

J=8.8Hz,2H),7.41(dd,J:& &

£4.8Hz,2H),7.85{brs,1H},8.1
$2 (3, 1H) .

fiH—NMR 6(ppm}:1.56(dd,]=8 0h
35.2Hz,1H),1.8?{t,J=5.2HL fl
iH},2.07{dd,3= .0,6.0Hz,IH)fi

2. 61 (5, BED , 3. 32 (s, 333 . 3. 79

(3,3H),4.36(d,J=13.2Hz,1H),

4.43(d,J:13.2Hz,1H),4.44(d

5:9.6Hz.1H),4.55(d,§=9.6Hz,

1H),6.54(dt,3:10.8,2.4Hz 1

H},6.76—6.78<m,2H) 7.02—7.

10(m,2H),7.53Cdd,1210,8,6

8H2,1H),8.03{brs,1H),8.lzia

1H). .

1HiNMR éEppm):1.61(dd,j:8.0J
5.2Hz,1H),l.89(t,J=5.2Hz,1

H),2.11(dd,1:8.0,6.0Hz,1H),

2.63Cs,3H),3.30(s,3H),3.81

(5,3H),4.30(d,J=13.2Hz,1H),

4.43{d,3=13.2Hz,1H),4.45(m

j=9.6Hz,1H},4.53(d,j:9.5Hz,

1H),6.56(dt,1:10.8,2.4Hz,1

H),6.76~6.80(m,2H),? 39(dd

d,3210.4,9.2,2.8Hz,1H),8.0

7(d&,}:9.2,4.0H2,1H),8.189

{5,1H),8.112(m 3:2.4Hz,1H),
8. 49 (hrs, 1H)
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2 3 5 

2 3 6 

[0365] 

W5545-0l 161 

1 H- NMR o ( p p m) 1 . 6 1 ( d d, J = 8. I 
0, 5. 2 H z, 1 H) , 1. 8 8 ( t, ] = 5. 2 H z, 
1 H) , 2. 0 9 ( d d, ] = 8. 0, 6. 0 Hz, 1 H) , 
2 . 2 7 ( s , 3 H) , 2 . 6 3 ( s , 3 H) , 3 . 3 1 
( s , 3 H) , 3 . 8 0 ( s , 3 H) , 4 . 3 0 ( d, ] 

= 1 3 . 6 H z , 1 H) , 4. 4 4 5 ( d, ] = 1 3 . 6 
H z , 1 H) , 4. 4 4 5 ( d, ] = 9 . 2 H z , 1 H) , 
4 . 5 3 ( d, ] = 9 . 2 H z , 1 H) , 6 . 5 6 ( d t , 

] = 1 0. 4 , 2 . 4 H z , 1 H) , 6 . 7 5 - 6 . 7 9 
(m, 2 H) , 7. 9 4 ( d, ] = 5. 6 H z, 1 H) , 

7. 9 8 ( s, 1 H) , 8. 1 1 ( s, 1 H) , 8. 4 9 
( b r s, 1 H) 

1 H- NMR o ( p p m) 1. 5 9 ( d d, ] = 8. 
0, 5. 2 H z, 1 H) , 1 . 8 9 ( t, ] = 5. 2 H z, 
1 H) , 2. 1 2 ( d d, ] = 8. 0, 5. 6Hz, 1 H) , 
2. 62 (s, 3H), 3. 26 (s, 3H), 3. 80 
( s, 3 H) , 4. 2 8 ( d, ] = 1 3. 6Hz, 1 H) , 

4. 4 3 ( d, ] = 1 3. 6Hz, 1 H) , 4. 4 8 ( d, 
]=9. 6Hz, 1H), 4. 53 (d, ]=9. 6Hz, 
1 H) , 6 . 5 5 ( d t , ] = 1 0. 8, 2. 4 H z , 1 
H) , 6. 7 6- 6. 7 9 (m, 2 H) , 7. 0 0 ( d d, 
] = 7. 6, 4. 8 H z, 1 H) , 7. 6 5 ( t d, ] = 
7. 6, 2. 0 Hz, 1 H) , 8. 0 3 ( d, J = 7. 6 
H z , 1 H) , 8 . 1 0 ( s , 1 H) , 8 . 2 4 ( d, ] 
= 4 . 8 H z , 1 H) , 8. 6 7 ( b r s , 1 H) 

'H-NMR o (ppm) 1. 57 (dd, ]=8. 

0, 5. 6 H z , 1 H) , 1 . 8 8 ( t , ] = 5. 6 H z , 
1 H) , 2. 0 7 ( d d, ] = 8. 0, 6. 0 H z, 1 H) , 
2. 6 1 ( s , 3 H) , 3. 2 9 ( s , 3 H) , 3. 8 0 

( s , 3 H) , 4 . 3 3 ( d, 1 = 1 3 . 2 H z , 1 H) , 
4. 4 3 ( d, ] = 1 3 . 2 H z , 1 H) , 4 . 4 5 ( d, 
] = 9. 6Hz, 1 H) , 4. 5 6 ( d, ] = 9. 6Hz, 
1 H) , 6. 5 4 ( d t, 1 = 1 0. 4, 2. 4Hz, 1 
H) , 6. 7 6 - 6. 8 1 (m, 3 H) , 7. 1 1 ( d d, 
] = 8. 0, 2. 0 H z , 1 H) , 7. 2 3 ( d d, ] = 
1 4 . 8, 2. 0 H z , 1 H) , 7 . 4 0 ( d, ] = 1 1 . 
2 H z , 1 H) , 7 . 8 2 ( b r s , 1 H) , 8 . 1 1 ( s , 
1 H) 
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[fi59—21
234

 

1H—NMR 6(ppm):1,61(dd,1:8.

OSEHZIH)188tJb2Hz

i
E

 
:f: 1}fl,2.09(dd,J:8.0,6.0Hz,1HL£j§\m 2.27Cs}3H),2.63(S,SH}33.31N (3,3H),3.80Cs,3H),4.30(d,J

(; fi} —13.6Hz,1H),4.445(d,J=13.6
L Hz 1H) 4‘445(d,J:9.2Hz,1H),

;4_ 53(d J:9.2Hz,1H},6_56(dL

.'J=10 4,2.4Hz,1H),8.75*6.79

:{m, 2H} , 7‘. 94 id, JIS. 5H2, 1H) ,

37‘98(3,1H),8‘11(s,1H),8.49

i‘ibzs, 1H)
IH—NIVIR 5 {ppm} :1. 59 (dd, J=8.

gk 0,5.2Hz,1H},1.89(t,3:5.2Hzp
;/ Mfi,2.12<dd,;=8.0,5.6Hz,IHL

Egvfifl% 2.62(s,3fi),3.26(s,3H),3.80
OH” {s,3H),4.28(d}J=13.6Hz,1HL

g £)4.43{d,J=13.6Hz,1H),4.48{¢
?” \ J:9.6Hz}lH),4.53(d,J=9.6HL

iH),6.55(dt,J=10.8,2.4Hz,1

H),6.76—6.79(m,2H),7.00(d¢

J=7.6,4.8Hz,1H),7.65(td,§:

7-6,2.0Hz,1H),8.03(d,]=7.6

Hz,1H),8.10(s,1H),8.24(d,}

=4.8Hz,1H),8.67(brs,1H).

 

235

  

236 1H—NMR 6(ppm3:1.5?(dd,l=&

F O,5.6Hz,1H),1.88(t, 25.6Hz,

_£j 1}fi,2.0?<&d,}=8.0,6.0flz,1HL\o

 
Eé% 2.61(s,3H),3.29(s,3H),3.80

E 0 0”” (3,3H),4.33(d,}=13.2Hz,1HL
iffi f) 4 43(d,}=13.2Hz,1H),4.45(¢

?“ r 5:9.6Hz,1H),4.56(d)1=9.5Hz¢
1H))6.54(dt,l=10.4,2.4HL H

H),6.?6—5.81(m,3H),7.11(ddfi
J38.0,2‘0Hz,1H),7.23(dd,J=§

14.8,2.0Hz,1H),7.4G(d,J:1L

2H2,Hfl,7.82(brs,Hfl,8.11(m

1H).

 
  

{OSEH

*imfii237— zsggfimfxfiprep42&E%@T\/E fimflalmig

élfibTfifibféflLfic
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[0366) 
[~6 0 l 

2 3 7 

2 3 8 

2 3 9 

[0367] 

W5545-0l 162 

NMR (4 0 OMHz, CDC 1 3 ) &V'/Yi::J::MS 
'H- NMR i5 ( p p m) 1 . 5 9 ( d d, J = 5. 6 , 
8 . 0 H z . 1 H) , 1 . 8 7 ( t , J = 5 . 6 H z , 1 
H) , 2. 0 4 ( d d. 1 = 5. 6, 8. 0 H z, 1 H) , 
2. 6 3 ( s, 3 H) , 3. 2 8 ( s, 3 H) , 3. 9 2 
( s , 3 H) , 4. 3 4 ( d, J = 1 3. 2 H z, 1 H) , 

4. 4 2 ( d, J = 1 3. 2 H z, 1 H) , 4. 4 9 ( d, 
J = 9. 2 H z , 1 H) , 4. 5 5 ( d, J = 9. 2 H z , 
1 H) , 6. 9 8 - 7. 0 8 (m, 5 H) , 7. 3 9 - 7. 
4 3 (m, 2 H) , 7. 5 5 ( b r s , 1 H) , 8. 1 3 

( s , 1 H) 
M S [M + N a ] + = 4 9 2 
1 H-NMR i5 (ppm) 1. 59 (d d, ]=5. 6, 
8 . 2 H z , 1 H) , 1 . 8 7 ( t , J = 5 . 6 H z , 1 
H) , 2. 0 3 ( d d, J = 5. 6, 8. 2Hz, 1 H) , 
2. 6 3 ( s , 3 H) , 3. 3 0 ( s, 3 H) , 3. 9 1 
( s, 3 H) , 4. 3 5 ( d, J = 1 3. 0 Hz, 1 H) , 

4. 4 1 ( d, J = 1 3. 0 H z, 1 H) , 4. 4 7 ( d, 
J = 9. 6 H z , 1 H) , 4. 5 5 ( d, J = 9. 6 H z , 
1 H) , 6. 9 7- 7. 1 2 (m, 5 H) , 7. 5 0- 7. 
5 5 (m, 1 H) , 7. 6 7 ( b r s , 1 H) , 8. 1 3 

( s, 1 H) 
MS [M+H] ··=4 8 8 
1 H- NMR i5 ( p p m) 1. 6 0 ( d d, 1 = 5. 2, 
8 . 0 H z , 1 H) , 1 . 8 8 ( t , J = 5. 2 H z , 1 
H) , 2. 0 7 ( d d, J = 5. 2, 8. 0 Hz, 1 H) , 
2. 2 8 l - 2. 2 8 3 (m, 3 H) , 2. 6 3 ( s , 3 
H) , 3. 2 9 ( s , 3 H) , 3. 9 2 ( s , 3 H) , 4. 
2 9 ( d , J = 1 3 . 4 H z , 1 H) , 4 . 4 2 ( d, ] 
= 1 3. 4 H z , 1 H) , 4. 4 5 ( d, T = 9 . 6 H z , 
l H) , 4. 5 1 ( d, J = 9. 6 H z , 1 H) , 6. 9 
7 - 7. 0 9 (m, 3 H) , 7. 9 6 ( d, J = 5. 6 H 
z, 1 H) , 8. 0 2 ( d, J = 1. 2Hz, 1 H) , 8. 
1 0 ( s, 1 H) , 8. 2 1 ( b r s , 1 H) 

M S [M + N a ] + = 5 0 7 . 
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{0356}

[ism

£fi%fi%§£ INMR(4OOMH2,C3613)&@/XHMS   

R15 8.032.1H),1.8?(t,3=5.5H2,1
EAL H),2.04(dd,J:5.6,8.0Hz,1H),

23? 0/ 1H—NMR 5(ppm}:1.59(dd,3=5.&

9 z/NH 2.63{s,3H),3.28(s,3H3,3.92

  
\

Gflkfi 02W (R 3H),4.34(d,]=13.2Hz,1H),
' ”yé \fi/4.42{d,J=13‘2Hz,1H),4.49(¢

F J:9-2Hz,1H),4.55(d,]t9.2HL
1H),5.98W7.08{m,5H),7.39—W

43 (mg 2H), 7. 55 (bI‘s, 1H}, 8. 13

(3, 1H).

MS ENHNa] *=492 Z

238 F V gHiNMR 5(ppm>:1.59(dd,J=5.6j
1‘%\ g8.2Hz)1H),1.87{t,l=5.6HL H

jyk $H},2.93{dd,1:5.8,8.2Hz,1H)fi
w 9 dgm52.63(s,3H},3.30(s,3H),3.9U

g4 KWNUS,3H),4.35{d,]=13.0Hz,1H),;
f %34.41(d,]=13.0Hz,1H),4.47(dfi

J9.6Hz,1H),4.55{d,]*9.6sz

I

 
1H),6.97—7.12(m,5H),7.50—T

6? r55(m,1H),7. (brs, 1H},8.1c’:

 
{5,1H}.

MS[M%H]“:488

2:39 0/ ‘PkiNkflfi 6 (ppnfl :1. 80 (dd,_}=5. 2,

Rfi: 8.0Hz,1H>,1.88(t,J=5.2H2,1\

”35% H),2.07Cdd,3:5.2,8.DHz,1H},w 2-281—2.283(m,3H),2.63(s,3

%A%& 02W1fl, a 29(S,3H),3.92(s,3H),4fl
fifi)29(d,j=13.4Hz,1H},4_42{¢ H

213.4Hz,1H),4.45(d,§:9.6azfi
1H),4.51€d,5=9_6Hz,1H},6.9%

7—7.ogim,3H),7.95(d,J=5.6H

2,1H),8.02<d,321.2Hz,1H),&

10<s,1H),8.21(brs,1H).

MSEM+NaJ+=SOT
 

{OSBH

*ififl24Di244fifiWfiyfiprep43&&§@73V%‘ififilwiéfl

fl D’UfiE/E} Lf’é‘fi Lia:
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[0368) 

[~6 1] 
~Jp:Jl{jij ~~;ct:, MS 

240 F 

6 '"A_ 
0 !/ NH 

/"A 0 )--N 
(!' \\ 

N /, "=/' /" 
MS[M+H]+= 
407 

243 F 
6 ':!}_ 

0 r NH 

~ 0 ~-~ 
N~N ~ 

I I 
! Cl 

MS[M+H]"= 

441 

[0369] 

~lim: f:9il 
241 

j244 
I 

W5545-0l 163 

tflf~'i'r:ct:, MS ~!Ji[{;]ij t1>\':@':ct:, M S 
F 242 F 
6 ~. () hJ,-. •. 1\ ·~. ',:!}_ 

on.-N~-< 0 Nr-J 
, 0 ;- ' 0 ' ~' N /"~ 0 "r~ "-( : d I 

N)--N =-. ' F 
I ~~ 

MS[M+H]+= N 

425 MS[M+H] +=432 
F 

6 ':!}_ 
0 :; N!-f 

~ o I 

, II p N/N ~F 

MS[M+H]+= 
439 

* ~1it[f§1j 2 4 5 - 2 5 0 l;l: 7J !v* /~ P r e p 4 4 C {f:~O) 7 0:: / ~, ~:Jit[}JlJ 1 O)~Itf~ 

~ c -ora if L- -c it nt L t~" 
(0370] 

[~6 2] 
l ~:Jj(p:fi•J t1>\'@s:t' Ivl s ~lim:f1iJ 'f1>\'@J:t, MS ~:Jit[fJ]J r./if:U!ts:t, MS 
l245 Fvr 246 Fu 247 F'O , I 

v~:f}_ ~~~ ~ 1,:1}_ 
0 NH 

~ 0 ~H 0 .I NH 

~ 0 )--~ (~ ~ 01 

"r" u N~N ~3> ,~,; 0 
N~ N ""-

I I F I Cl 
MS[M+H]+= 

MS[M+H]+=425 MS[M+H]+=441 
407 

248 F'O 249 F'O 250 Fl:"] 
~ 1,:1}_ ~ 1,:1\- ~~~ 

0 NH 

~db 
0 }-NH 

/'Yn o :C'? I 0 ' 

~ n ,, 
"r" ~ NT>N =--F NYN .,..~ 

I F I F 
MS[M+H]+=424 MS[Ivl +H]+= - . ]+ MSLM-t-H =424 

439 

[0371) 

*~1it[~251-256~7J~#YMPrep45~~~~~~6~t:O:~cff~0)7~ 

/~JMiliJ-'L-ciJ-fJX:Lf:,c ~1il[f§i]2 51-2 5 3i;J:~:Jiru:{7i]5 }0)~$~-=~C-'("JMiji'}j___, ~lim: 

f;JiJ 2 5 4 - 2 5 6 I± ~:liru: f:9lJ 1 0) 17$1.:. :?jl1 t:: -c JMilif ~ ff v', qo- 7 ;v:Sl!f•J ~ 1T -::>1~" 
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(0372] 
(~63~1] 

252 

'o A 1\ 

~;~ 
Ny.N '-( 

I CN 

2 53 

254 

W5545-0l 164 

NMR (4 0 OMH z, CDC l) &lY/:XI:iMS 
1 H ~ NMR o ( p p m) 1 _ 5 9 ( d d, 1 = 8. 2, l 
4. 8Hz, 1 H) , 1. 9 1 ( t, J = 5. 2 H z, 1 
H) , 2. 1 2 ~ 2. 1 8 ( b r, 1 H) , 2. 2 1 ( s , 
3 H) , 2 _ 5 5 ( s, 3 H) , 3. 7 9 ( s, 3 H) , 
4. 4 1 ( d, J = 9. 6Hz, 1 H) , 4. 5 2 ( d, 
J = 9. 6Hz, 1 H) , 6. 5 4 ( d t, J = 1 0. 4, 
2. 0 Hz, 1 H) , 6. 7 3 ~ 6. 7 9 (m, 2 H) , 
6. 9 5 ~ 6. 9 9 (m, 1 H) , 7. 6 1 ~ 7 _ 6 7 (m, 
1 H) , 8. 0 0 ( s , 1 H) , 7. 9 9 ~ 8. 0 5 (m, 
1 H) , 8. 1 9 ~ 8. 2 1 (m, 1 H) , 9. 2 5 ( b 
r s, 1 H) 
1 H ~ NMR o ( p p m) 1. 56 ( d d, J = 8. 2, 
5. 2Hz, 1H), 1. 87 (t, J=5. 6Hz, 1 
H) , 2. 0 3 ~ 2. 0 7 (m, 1 H) , 2. 2 6 ( s, 

3 H) , 2. 5 7 ( s , 3 H) , 3. 7 9 ( s , 3 H) , 
4. 4 3 ( d, J = 9. 6 H z, 1 H) , 4 _ 5 1 ( d, 
J = 9 . 6 H z , 1 H) , 6 . 5 3 ( d t , J = 1 0. 4, 
2. 4 H z , 1 H) , 6. 7 4 ~ 6. 7 8 (m, 2 H) , 
6. 9 5 ~ 7. 0 0 (m, 2 H) , 7. 3 6 ~ 7. 4 1 (m, 
2 H) , 7 . 9 0 ( b r s , 1 H) 7 . 9 9 ( s , 1 H) 
1 H ~ NMR o ( p p m) 1. 6 6 ( d d, J = 8. 0, 
5. 2Hz, 1 H) , 1. 9 2 ( t, J = 5. 2Hz, 1 
H) , 2. 1 6 ( t, J = 9. 0 H z , 1 H) , 2. 2 2 

( s , 3 H) , 2 . 5 6 ( s , 3 H) , 3 . 8 1 ( s , 3 
H) 4. 3 7 ( d , J = 9 . 6 H z , 1 H) , 4 . 4 8 ( d, 
]=9. 6Hz, 1H), 6. 50~6. 58 (m, 1H) 
6. 7 5 ~ 6. 8 1 (m, 2 H) , 7. 8 7 ~ 7. 9 1 (m, 
1 H) , 7. 9 8 ( s, 1 H) , 8. 1 7 ~ 8. 2 1 (m, 
1H), 8. 55~8. 57 (m, 1H), s. 63 (b 
r s, 1 H) 
1 H ~ NMR o ( p p m) 1 . b 6 ( d d, J = 8 . 0, 1 

5. 2 H z , 1 H) , 1 . 8 8 ( t, J = 5. 2 H z, 1 
H) , 2. 1 0 ~ 2. 1 6 (m, 1 H) , 2. 2 0 ( s , 
3 H) , 2. 5 3 ( s , 3 H) , 3. 7 7 ( s, 3 H) 4. 
38 (d, J=9. 6Hz, 1H), 4. 49 (d, J= 
9. 6 H z, 1 H) 6. 5 2 ( d t, J = 1 0. 8, 1. 
6 H z , 1 H) 6. 7 3 ~ 6. 7 9 (m, 2 H) , 7. 3 
2 ~ 7. 3 8 (m, 1 H) , 7. 9 7 ( s, 1 H) , 8. 
0 0 ~ 8. 0 8 (m, 2 H) , 9. 0 2 ( b r s, 1 H) 
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NMR(409MHZ,CD613)&@/Xfims

251 F ‘H—NMR §(ppm):1.59(dd,}:8.2£

A 4.8Hz,1H),1.91Ct,J=5.ZHz,1
m 2 H),2.12—2.18(br,1H),2.21(a

xiyoNx 3H),2.55{s,3H),3.79(3,3H},
gé \ 4,41Cd,1=9.6Hz,1H),4,52(¢
? J=9.6Hz,1H),6.54(dt,J=1o.m

2.0HZ‘IH},6.73—5.79{m,2H},

6,95—6.99(m,1H),7.61—7.67(m,

1H},8.00(s,1H),7.99—8.85(m,

1H),8.19—8.21(m,1H),9.25(b

IS, 11-1).

252 F ifiiNMR §Cppm):1.56(dd,j=8.1

5.2H2,1H):1.8?(t,J=5.6Hz,1

E J NH H),2.03—2.07Cm,1H),2,26(&
¥% o~ 8H)32.57(s,3H};3.79(3,3H},N N 6) 4,4SCd,J:9.6Hz,1H),4751(¢
? F j:9.6Hz,1H),6‘53(dt, 210.44

2.4HZ,IH),6.74—6.78(m,2H},E
5.9577.00(m,2H),?.36—?.41(m@
2H),7.90(brs,1H)7.99(3,1H}&

7253 F 1H—NMR 5(ppm}:1.66(dd,j=8.m

g \ A 5.2Hz,1H),1.92(t, :5.2Hz,1
f 0 W H),2.16{t,]=9.0Hz,1H>,2.22

Wi}o N (s,3H),2.56{s,3H),3.81(s,3N; i? H)4.37(d,§:9.6Hz,1H),4.48{m
? m J=9.6Hz,2H),5.50—6.58(m,1H>

6.75—6.81(m,2H),7.87—7.91{m,

1H),7.98(s,1H),8.17-8.21(m“

1H),8.55—8.57(m,1H),8.63(M
rs,1H). i

25 F 1HwNMR 5 {ppm} ..1 56 (dd, JZS- 0’

\lj% 5.2Hz,1H),1.88(:,J:5‘2H2,1
0 Djéym H}, 2‘ Icy—2. 16 (mq 1H), 2. 20 (3,
¥% 0;? 3H),2.53Cs,3H),3.?7(s,3H)4.
RA \ 38(d,f:9.6Hz,1H},4.49(d,]=

5 F 9.6Hz,1H},6.52(dt,J=10.8,L

8H2,1H)6.73—6.79(m,2H},7.3

2—7.38(m,1H),?.9?Es,1H3,&

00*8.08(m,2H),9462(brs,1H3.
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[=*: 6 3- 2] 

2 55 

2 5 6 F 

. --..)~::l, .. A 
0__/ }-NH 
I 0 ' n r1 N/N J=y' 

[0373] 

/ ' 
F 

W5545-0l 165 

'H-NMR 8 (ppm) 1. 61 (dd, I=S. 
0, 5. 2 H z , 1 H) , 1 . 9 0 ( t , J = 5. 2 H 
z , 1 H) , 2. 1 2 ( b r , 1 H) , 2. 2 3 ( s, 
3 H) , 2. 5 6 ( s , 3 H) , 3. 8 0 ( s , 3 H) 
4. 3 8 ( d, J = 9. 6 H z , 1 H) , 4. 5 0 ( d, 
I = 9. 6 H z , 1 H) , 6. 5 5 ( d t, I = 1 0. 
8, 1 . 6 Hz, 1 H) , 6. 7 2 - 6. 8 2 (m, 2 
H) , 7. 5 6 - 7. 6 4 (m, 1 H) , 7. 9 9 ( s , 
1 H) , 7. 7 8 - 8. 0 8 (m, 1 H) , 8. 1 6-
8. 2 4 (m, 1 H) , 8. 6 2 ( b r s, 1 H) 
1 H-NMR 8 (ppm) 1. 6 0 (d d, I =8 . 
0, 5. 2 H z , 1 H) , 1 . 8 9 ( t , I = 5. 6 H 
z , 1 H) , 2 . 0 9 ( d d , I = 7 . 8 , 6 . 4 H z , 
1 H) , 2. 2 3 ( s, 3 H) , 2. 2 6 ( s, 3 H) , 
2. 5 6 ( s , 3 H) , 3. 7 9 ( s , 3 H) , 4. 4 
o ( d, I = 9. 6 H z, 1 H) , 4. 5 2 ( d, I = 
9. 6 H z , 1 H) , 6. 5 5 ( d t , J = 1 0. 4, 
2. 0 Hz, 1 H) , 6. 7 5 ( d t, J = 8. 8, 2. 
0 H z , 1 H) , 6. 7 7 - 6. 7 9 (m, 1 H) , 7. 
8 9- 7. 9 5 (m, 2 H) , 8. 0 0 ( s, 1 H) , 
8 . 6 8 ( b r s , 1 H) 
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W554S-0l

[fi63*2}

255 F iH—NMR 5(ppm):1.61(dd,l:&

\ljmfi 0,5.2Hz,1H},1.90{t,1:5.2H
° Ojugm 2, 1H), 2. 12 (hr? 1H), 2. 23 is,
}%?g/% 3H),2.56<s,3H),3.80(s,3H)
33 \) 4.38(d,J=9.6Hz,lH),4.50(m

’ m J=9.5Hz,1H),6.55(dt,J:1o

8,1.5Hz,1H),6.72_6.82(m,2

H),7.56m7.64{m,1H),7.99(m

1H),?.?8*8.08{m,1H},8.16~

8. 24(m,1H}, 8. 62 (hrs, 11-1}.

256 F iH—NMR 5(ppm):1.60{dd,J=&

it] 0,5.2Hz,18},1.89(t,]=5.6H
W 2%; z,1H),2.09(dd,3=7.8,6.4HL

? gfi” 1H),2.23{s,3H),2.26(3,3H},

2%} / 2. 56 (s, 3H), 3. ?9 (3,13H}, 4 4
f” /\ O(d,J:9.6Hz,1H},4 52(d,J=

9.6Hz,1H),6.55(dt,}:10.L

2.0Hz,1H3.5.75(dt,J= .8,2

UHZ,1H),6.?7—6 79(m,1H},7

89—7.95(m,2H),8 00(s,1H),

 

(037m

8. 68(1):"3. 
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[0374] 
[*6 4] 
~:!mHfrJ i'.r.J:~:rt 
2 57 F:o 

'o ~ !,Y)_ 
0 Nft "r) 0 ~ r ~ 

N/N ~ 
Cl 

2 58 

':0 'a~ )\_-

~ cf 1N \\ 
N~N ~: 

2 5 9 ,)8.Y>-
0 !'JH 

I o )--~ ,YN 
It V NyN ~ 

I 

[0375] 
~/it[IJrj 2 6 0 

W5545-0l 166 

NMR (4 0 OMH z, CDC l ,,) :& lf /JZI:l:M S I 
'H-NMR i5 (ppm) 1. 6 1 ( d d' J = 8. 0, 
5. 2Hz, 1 H) 

' 
1. 90 ( t , J = 5. 2Hz, 1 

H) , 2. 1 2 ( t , J = 6. 0 Hz, 1 H) 2. 2 3 
r 
\ s ' 3 H) , 2. 56 ( s , 3 H) , 3. 9 1 ( s , 3 

H) , 4. 3 9 (d. J =9. 6Hz, 1 H) , 4. 4 8 
(d, J =9. 6Hz, 1 H) , 6. 9 6-7. 1 0 (m, 

3H) , 7. 6 0-7. 64 (rn, 1 H) , 7. 9 8 ( s ' 
1 H) 

' 
8. 0 3-8. 06 (m, 1 H) 

' 8. 2 1-8. 
22 (m, 1 H) 

' 
8. 4 7 ( b r s, 1 H) 

1 H-NMR B (ppm) 1 . 59 ( d d' J = 8. 0' 
5. 2Hz, 1 H) 

' 1. 89 ( t ' J = 5. 2Hz, 1 
!H) 

' 
2. 0 4-2. 1 2 (m, 1 H) 

' 
2. 2 3 ( s ' 

3 H) 
' 2. 2 7 ( s '" 3 H) 

' 
2. 56 ( s ' 3 H) 

' 
3. 90 ( s ' 3 H) 

' 
4. 4 1 (d, J = 9. 2Hz, 

1 H) 
' 

4. 4 8 ( d' J = 9. 2Hz, 1 H) 
' 6. 9 

5-7. 2 7 (m, 3 H) 
' 

7. 9 3-8. 0 1 (m, 2 
H) 7. 9 9 ( s ' 1 H) 

' 
8. 6 3 ( b r s ' 1 H) 

1 H-NMR 0 (Ppm) 1. 5 9 ( d d' J =8. 0,: 

5. 2Hz, 1 H) 
' 1. 90 ( t ' J = 4. 8Hz, 1 

H) 
' 

2. 1 0-2. 1 4 (m, 1 H) 
' 2. 2 2 ( s ' 

3 H) 
' 

2. 55 ( s ' 3 H) ' 3. 9 0 ( s ' 3 H) 4. 
4 1 (d, J = 9. 6Hz, 1 H) 

' 4. 48 (d, J= 
9. 6Hz, 1 H) 

' 6. 9 6-7. 1 0 (m, 4 H) 
' 

7. 6 2-7. 6 8 (m, 1 H) ' 7. 9 9 ( s ' 1 H) 
' 

8. 0 2-8. 07 (m, 1 H) 8. 2 2-8. ') - (m, I ' ~O 

1 H) 8. 7 2 ( b r s' 1 H) i 
' 

N - c s - ;.r a o e IJ /' > - 2 - -1 ;v) - 2 - [ c 2 , 4 - :/ ;,1 =r ;v t:' IJ c;: :.:: > - 5 - --1 
ll.--) ::T ~ Y ;!- "f- il--] - 2 - t:c IJ :/ /- 3 ---{ ivY !7 D 7 C! /~ / fJ IV ;:K "f Y c;: F ( 2 6 0 ) 

0)'@-~ 

[ ft 6 7 J 

c:J} 
h 0 q~t~ 
NyN ,._ 

/ Cl 260 

[0376] 

fJ Jv i:K / ~ P r e p 4 7 ~ ~1ii!; J9ij 5 1 0) JJ t:E 1;:: i$1 t: -c 7 ~ F {1::: T 0 :=. c !=- J: IJ , E ~ L. 

f~c 
1 H-NMR (400MHz, CDCl 3 ) o (ppm): 1. 63 (dd, J=S. 0 
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W5545-0l 167 
, 5. 2Hz, 1 H) , 1. 9 6 ( t, J = 4. 8Hz, 1 H) , 2. 1 4- 2. 2 2 ( 
m, 1 H) , 2. 2 2 ( s, 3 H) , 2. 56 ( s, 3 H) , 4. 4 4 ( d, J = 9. 6 
Hz. lH), 4. 49 (d, ]=9. 6Hz, lH), 7. 29-7.33 (m, 1H 
) , 7. 6 1 - 7. 6 4 (m, 1 H) , 7. 7 9 ( d t:, J = 7. 6, 1. 9 H z, 1 H 

) , 7. 9 9 ( s, 1 H) , 8. 0 4- 8. 0 7 (m, 1 H) , 8. 2 0-8. 2 2 (m 
, 1H), 8. 56-8. 59 (m, 1H), 8. 77-8. 78 (m, 1H), 8. 8 
9- 8. 9 5 ( b r s, 1 H) . 

[0377} 

* ~:00! ffrJ 2 6 1 - 2 8 1 f:i~Ji!::l.JrJ .to J: U~Bl!! 01H:: 1fc~ 0) ::17$: (;::, ~ L -cit )J)t L t=: 0 
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' 

(0378] 
[£H5-1] ' 
~:li\!l1JiJ l,;f;'t@J:\;, MS 
261 

~ I 

\ 0 )-N 
N~ 0 {-N'> 
)--N l(_j 

\ 
N 

MS[M+H]+=418 

264 

~ P, 
i f\ 

\ 
O___f j-N Kat) 

}--N -
I \ N 

MS[M+H]+=468 

267 0 s~ 
\ 0 0 >=< N 

\-1 Q I -
Cl 

MS[M+H]+=415 
210 s\1 

~0 
>=<N 
N~ / Q >--N 
I -

F 
MS[M+HJ+=399 

1273 Bra 
~~ 

· N N u M 0 Cl 
N ' 
{-N 

MS[M+H]+=488 

~:lil!l~J 
262 

265 

268 

271 

274 

W5545-0l 168 

m:@J:\:, MS ~:li\!lffrj m:@J:\:, MS 

% 263 O:F I h 
~N N 

N h o'QF '>=< 0 ~-~ N 
)-J "==< r-N 

MS[M+H]+=411 
Cl 

MS[M+H]'=427 

·~ 
266 ciF 

~N.N~ 
M oU o_j N H 0 ':rN 
- F N t 

N f C< ;-N 
)--N - MS[M+H]+=461 

Cl 

MS[M+H]+=477 

0 269 0 .. ,/\ "s~ 
ho o K.J'Fo 

N "q )--· "q /-N -~ 
F Ci 

MS[M+HJ+=399 MS[M+H]+=415 

Be 272 Br\-

~"'0 
~~I! 

~N N 

h ~ K 0 I F N ~N 

)-N j--N 
MS[M+H]+=478 

MS[M+H]+=472 

Bra 275 N' 
f) ~Nu ~ M 0 I ... Nu F 

N \ ' ...Y {-N K F 
"';, ;J 

MS[M+H]+=472 r-N 
MS[M+H]+=418 
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W5545-0l 169 
[ £:( 6 5 2 ) 

I FKF 277 

?ry ~·~:: 
1276 

' I 

N~N u 
0 0 

;) 0 0 ')=< 
;, )---4 I 

MS[M+H]+ 393 

- _L 
jMS[M+H]+ 443 _j 
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DAS£M+ H] ‘L:398

MSEM+HJ+=443
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[0379] 
[1'Z66-l] 

2 7 8 

2 7 9 

280 

W5545-0l 170 

NMR (400MHz, CDC1 3 ) &V/3UiMS 

'H-NMR (400MHz, CDC 1 3 ) o (ppm) 
1 . 5 5 - 1 . 6 5 (m, 1 H) , 1 . 9 1 ( t, J =I 
5. 6 H z, 1 H) , 2. 0 7- 2. 1 4 (m, 1 H) , 
2. 2 1 ( s , 3 H) , 2 . 2 8 ( s , 3 H) , 2 . 5 
5 ( s , 3 H) , 4 . 4 1 ( d , ] = 9 . 6 H z , 1 H) , 
4. 5 0 ( d, J = 9. 6 H z , 1 H) , 6. 9 6 - 7. 
0 4 (m, 1 H) , 7. 1 4- 7. 2 0 (m, 1 H) , 
7. 2 2- 7. 2 8 (m, 1 H) , 7. 3 3 ( t d, J 
= 8. 0, 5. 8 H z, 1 H) , 7. 4 4- 7. 4 8 (m, 
1 H) , 7. 9 3 ( b r d, J = 3. 6 H z , 1 H) , 
7. 9 7 ( s , 1 H) 8. 0 6 - 8. 1 2 (m, 1 H) , 
8. 3 1 ( b r s , 1 H) 
M S [M + H] + = 4 0 7, M S [M + N a ] + = 4 2 9 
1 H- NMR ( 4 0 0 MH z, CDC L,) o ( p p m) 
1 . 6 0 - 1 . 6 6 (m, 1 H) 1 . 9 2 ( t , J = 

5. 6Hz , 1 H) , 2. 0 7- 2. 1 5 (m, 1 H) , 
2. 2 1 ( s , 3 H) , 2. 2 6 ( s , 3 H) , 4. 3 
9 (d, ]=9. 6Hz. 1H), 4. 49 (d, J= 
9. 6 H z, 1 H) , 6. 9 7 - 7. 0 4 (m, 1 H) , 
7. 1 3 - 7. 2 0 (m, 1 H) , 7. 2 2 - 7. 2 8 
(m, 1 H) , 7. 3 3 ( t d, J = 8. 0, 6. 0 H 

z , 1 H) , 7 . 7 5 ( d d, J = 8 . 4, 6. 0 H z , 
1 H) , 7 . 9 6 - 8 . 0 3 (m, 1 H) , 7. 9 7 ( s , 
1 H) , 8. 2 3 ( b r s, 1 H) , 8. 3 1 - 8. 3 
3 (m, 1 H) 

M S [M + N a ] + = 4 9 3 
1 H- NMR ( 4 0 0 MH z, CDC I 3 ) o ( p p m) 
1. 5 5- 1. 6 5 (m, 1 H) , 1 . 9 1 ( t, J = 

5. 6 H z, 1 H) , 2. 0 5-2. 1 5 (m, 1 H) , 
2. 2 1 ( s , 3 H) , 2. 5 6 ( s , 3 H) , 4. 3 
8 ( d, J = 9. 2 H z, 1 H) , 4. 4 9 ( d, J = 

9 . 6 H z . 1 H) , 6 . 9 7 - 7. 0 4 (m, 1 H) , 
7. 1 4- 7. 2 0 (m, 1 H) , 7. 2 1 - 7. 2 8 
(m, 1 H) , 7. 2 9- 7. 3 7 (m, 1 H) , 7. 
86-7. 94 (m, 2H), 7. 97 (s, 1H), 
8 . 3 5 ( b r s , 1 H) , 8 . 4 6 ( b r s , 1 H) 

M S [M + N a ] + = 5 4 1 
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[51566—1]

“5545-91 170

 

NMR (400MHz, (313613) kU‘i/RiiMS
 
ififififii Hgfiit

 1H—NMR(400MH;,CD613)5(ppm)4

 

 

  
6H2,1H),6.9?—7.04(m,1H),

13—?.20(m,1H),?.22—7.281
;3

2:8

Ck g1.55—1.65{m,1H),1.91(t,J=
Ojaw §5.6Hz,1H),2.0?m2.14{m,1H),

511 m N 524 21 (s, 311), 2. 28 (s, 319 , 2. 5
~%£ ) 5(5,3H>,4.41€d,3=9.6nz,1HL

4.50(d,}=9.6Hz,1H),6.96*?

04(m,1H),7.14*?.20(m,1H%

7.22i7.28{m,1H),7,33(td,3

=8.O,5.8H231H),7.44—7.48{m,

1H>,7.93€brd,§=3.6Hz,1H},

7.97Ca n@,8_06—8.12{m,1HL

8. 31{brs, 1H}.

MS DA+H]+=4{VE MS mm+NaJ+=429

279 F hH*NMR(4QOMHz,CDClQ5(ppm).
3:% 1.60*1.66(m,1fi),1.92(t,j:
foa 5.6Hz,1H),2.0?—2.15{m,1H),

§¢g W%fi 2. 2 1 (5, BED , 2. 25 is, 318', 4. 3
5A L; 9(d,}m§.5Hz,1H),4,49(d,1=a

(m,1H3,7.33(td,1=8.0,6.0H§

z,1H),7.75(dd,128.4,6.0Hzfi
1H),7.95—8.031m,1H3,7.97{sfi
1H),8.23Cbrs,1H),8.31*8,3§
3<m,1H). ‘
MS£M+NaE+=493 
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1H—NMR(400MH2,CDC13)5(ppm).
1.55—1.65(m,1H),1.91{t,}=

5.6Hz,1H},2.05—2.15(m,1H),

2. 21 (s, 31H , 2. 56 (s, 311), 4. 3

§8(d,J:9.2Hz,1H))4.49(d,J:
$9.6Hz,1H},6.9?—7.04(m,1H>,
7.14—7,ZG(m,1H),7.21—?128

(m,1H),7129—713?{m11H),7-

86»7.94(m,2H),7.97{s,1H},

8.35(brs,1H}, 8.46(b1‘s,1H}.

MS[M+Na]+:541

u
i

  



[*66-2] 

2 8 1 

[0380] 

~:/it[i'J!J2 8 2 

\V5545-01 171 

1 H- NMR ( 4 0 0 MH z, CDC 1 3 ) o ( P P m) ,=I' 
1 . 6 5 ( d d , J = 8 . 4 H z , 5 . 2 H z , 1 H) 
1 . 9 4 ( t, ] = 5. 2 H z , 1 H) , 2. 1 2- 2. 
1 8 (m, 1 H) , 2. 1 9 ( s, 3 H) , 2. 5 5 ( s, 
3 H) , 3. 9 3 ( s , 3 H) , 4. 3 9 ( d, ] = 1 
0. OHz, 1H), 4. 50 (d, ]=9. 6Hz, 
1 H) , 6. 9 8- 7. 0 4 (m, 1 H) , 7. 1 6-
7. 2 0 (m, 1 H) , 7. 2 2- 7. 2 8 (m, 1 H) , 
7 . 3 4 ( t d, ] = 8. 0, 6 . 0 H z , 1 H) , 7. 
9 8 ( s, 1 H) , 8. 1 2 ( b r d, J = 9. 2Hz, 
1 H) , 8. 2 3 - 8 . 2 7 (m, 1 H) , 8. 4 9 ( b 
r s , 1 H) , 8 . 9 1 ( d d, ] = 2 . 0 H z , 0. 
8Hz, 1 H) . 
M S [M --c- N a ] + = 4 5 1 , M S [M + N a ] + = 4 7 
3 

( 1 R , 2 S ) - 2 - [ ( 2 , 4 - :/ ;<. 7-;]/ !:::" !J :3.: :/ / - 5 - ~ ;[/) k ~ :;/ ;< 'T ;v] - N 

- ( 5 - 7 1v k n ;< 7- Jv t:" 1J '/ / - 2 - ~ ;v) - 2 - ( 3 - 7 Jv ?t n 7 = ::=. Jv) ~ 7 n 7 
n /" / -n Jv :¥ ~ -!T :3.: I'' ( 2 8 ·7) 0) 15- .5l<: 
[ {t; 6 8 ] 

282 

[0381] 

{t;1}-'1o/J2 81 (51. 6mg) ~THF (5m l) l;r.~JWL., 7IOK/{.Al{l'*IJT1J"f's7J,_ 
7 ;v :3.: ::=. '::uo. /'> ~ V 7 ~ F ( 8 . 7 3 m g ) :a:-:IJO ;t tc" -=c 0) :t * 3 o 5H.t:J¢ L.J:. i'&, EZf.t.: 
1& :a: 7k 141' 7.k := -1'$ L. tc I&, lfF&t ::r. 7' Jv :a: to ;t -n:r i!J':: ~ 17 ·::de 0 ff.fmJii ~fie! fo ]t.ltt7.k -c r9C fir L. 
~. a•?7*~~A~~-L..m•:a:-MffT •• L~. ~M~~1Jhif~h7A7nv 
f-. 7~ 7 7 4"- (YAM A Z EN, H i - F l u s h T M c o l u m n, S i z e : M, 7 

57 /- Jv : l,j'J'.::r.-; Jv 0 %---> 1 0 %) ~ffi~ L. <: 7 Jv :::z- A· tp r.,'if* ( 2 0 rn g) :a:-~tc" 

~Sntc7Jv:::z-;vrpF,'H$: (2Om g) fi:!&ft7=f'v/ (3m 1) I=~JWL, 7!olv".Al% 
t;[J T [ t:·· .A ( 2 - 7 f-. ~ ~ .:::c 7' ;v) 7 :3.: / ] --lf' ~ 7 7 !-- 1J 7 Jv k IJ F ( 0 . 0 3 4 9 rn 1 
) ~t.m.::ttc" -=tO);t :to. 5 a~r,'Jwt:J¢ Ltc1&. ~tffi\.~ 3 ~r,'Jmt'F Lf-co .&f.t.:~l=-:t!?.!ro;Rllf;: 

**~J-.IJ~A7.k~~~:IJO;t, lfFR.:::c=f'~l=-c£~L~. ff8.:a:-7.k,M~k*7.k~O~ 
r9C~L~o&R?7*~~A~~-L. ~-~MffT •• L~. ~-~~1Jhif~h7A 
7 t:I v f-.!/ 7 7 ·(- (Y AMAZE N, H i - F 1 u s h T M c o 1 u m n, S i z e : 

S, lfi'R.:::c"'f-Jv: "'-7"5/3 0%--->5 O%) ~ffi~L<:~jjC.(t;1}!ffl (5. Om g) ~{~t-c 

1 H-NMR (400MHz, CDC1,) o (ppm): 1. 55-1. 65 (rn, 1 
H), 1. 9 3 (t, ]=5. 6Hz, 1H), 2. 10-2. 18 (m, 1H), 2. 
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[$66i2]

E281 ix 1H—NMR(400MH2,CD8195(ppm)A
QQ, 1.65{dd,J:8.4Hz,5.2Hz,1H),

ojfiw 1.94Lt, =5.2Hz,1H),2.12—2
}&“1q E18(m,1H),2.19(S,3H),2.55(&
“xi ’_“ 33H), 3. 93 (s, 3H), 4. 39 (d, 1:1

*’ g4 30.0Hz,1H},4.5O(d,]29.6Hz,
§1HE,6.98—7.04(m,1H),7.16«
?.20(m,1H),? 22—7.28(m,1HL

?‘34(td,J=8.0 5.0Hz,1H),?

98(3,1H},8.12(brd,J=9.2Hm

1H),8.23—8.27(m,1H),8.49{b

rs,1H},8.91(dd J=2_0Hz,o

8H2, 1H) ‘

MSEM+Na§+=451JMSEM+NaJ+=47
3

[0380}

iflflz

yy“ 5—4»? féi’fffl’](IR, 25) A2* I: {2, 4—?)ffa‘liE/Efii

—2—{3—:71L«:3L:27;::;Lx) Vim—f—(5—71E/7h:21:f21/1:“U ii‘ywzi/fzp)

afiyfinwfi$#3§:(282)cnéfl

Htaa}

é QAflUY—HyAOELV
NYN 7/94

282 282

 

 

[OBSH

M§%281(51.6mg)%THF(5mi)fi§%bxfiifi2%HTUffifi

7,:pi:5?2vvr F94 F (8 7’3mg) 7Eflilffco %®$EBO%?§¥$LE?§‘ ER?

EEKEA:Ebié EE:%»zsziEéfiofiDEEEEEflfiEmTEEL

ftp EEE§§<77E<V¢AT$ZE§L feiiéfiETffififii/zg Fiiééi/BEEWF’3557BV

1‘57’574’H {YANIAZEN, Hi—F 1 u s hT M c 0 1 umn, S i 2 81M, 2‘

527—»:E'Efiélffwméa1 0%) “GEE L172Vflwiiliéfltfii$ (2 0mg) Egan

EEntTwnwwEEE(2Omglflfififi%vy(3m1§KEELEEENXE

ETEEX(2—7%%yl%w)7i/1fiw77bU7EWUFio.0349m1

)Emzto%®§ie SEWEELiwi EETBEWEELisfififi’EEEE

AEfEJhgflmEEMK E%I%WCTAfiL EOEEEEK EEEEETEE

EELLDEEVEE/fiAufigbfiWEEEEFEELLOEE%/JE#EE7A

7flvkifi74_(YAMAZEN Hi—FlushTMcolumn,Sizez

S, EE1%2E:A7¢€/30%—>50%}TEfiéL—Tmafifls/afia {5. 0mg) E4532”:
 

‘H—NMR(4DOMHZ,CD013)5(ppm):1.55 1.65(m,1

H), 1. 93 (t, waL filiz, 1H), 2. 10«~2. 18 (m, 1H}, 2.
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W5545-0l 172 
2 1 ( s, 3 H) , 2. , 2. 55 ( s, 3 H) , 4. 4 0 ( d, J = 9. 6Hz, 1 H 

) , 4. 5 0 ( d, J = 9. 6Hz, 1 H) , 5. 3 4 ( d, J = 4 8. 0 Hz, 2 H) 

, 6. 97-7.04 (m, lH), 7. 14-7.21 (m, lH), 7. 22-7. 

28 (m, lH), 7. 33 (t d, J=8. OHz, 6. OHz, lH), 7. 70 ( 

td, J=8. 8Hz, 2. OHz, lH), 8. 09 (d, J=8. OHz, lH), 

8. 3 0 ( d, J = 2. 0 Hz, 1 H) , 8. 3 2 ( t, J = 2. 0 Hz, 1 H) , 8. 
4 0 ( b r s, 1 H) . 

M S [M + N a ] + = 4 4 7 
[0382] 

~ Dlif f!i~ 2 8 3 l:;t%:!:@: fc9U 5 6 c :flt G n.J=. :tnv #. / !lli' P n P 5 6 ::r, ~ Bt!l fJiJ s 2 e: iPJ t.1R 0)-¥ 
B;;i::: J:-::> -c~:@: L t=.o ~/1liJ{JiJ 2 8 4, 2 8 5 i:t~1Ji!!f5iJ 8 1 C: iAJi*O)::I:f1:t:::i::: J: 0 -c~:@: L t=. 
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(0383] 

[*6 7] 

284 

28b 

[0384] 

~1itff{Jtl 2 8 6 

W5545-0 l 173 

NMR&u/XI;J::MS 
'H-NMR (400MHz, CDC1 3 ) o (ppm) 
1 . 5 9 - 1 . 6 2 (m, 1 H) , 1 . 9 0 ( t, 1 = 

5. 8 H z, 1 H) , 2. 0 3- 2. 1 3 (m, 1 H) , 
2. 2 4 ( s, 3 H) , 2. 5 6 ( s, 3 H) , 4. 4 
2 ( q, 1 = 1 2. 0 H z, 2 H) , 7. 1 0 ( t , J 
= 7. 8 H z, 1 H) , 7. 3 6 - 7. 4 5 (m, 2 H) , 
7. 6 2- 7. 6 7 (m, 1 H) , 7. 8 5 ( s, 1 H) , 
7. 9 7 ( s , 1 H) , 8. 0 4- 8. 1 1 (m, 1 H) , 
8 . 1 4 ( d, J = 2. 4 H z , 1 H) , 8 . 2 8 ( s , 

1 H) 
MS [M+H] +=51 9 
1 H- N M R ( 6 0 0 MH z , CD 3 0 D) i5 ( p p m) 
1 . 5 8 ( t , 1 = 6. 0 H z, 1 H) , 1 . 8 8 ( t , 

J = 6. 0 H z , 1 H) , 2. 1 9 ( s , 3 H) , 2. 
4 9 ( s , 3 H) , 2. 5 2 ( t, 1 = 9. 0 Hz , 1 
H) , 4. 4 2 ( d, J = 1 2. 0 H z , 1 H) , 4. 
6 5 ( d, 1 = 1 2. 0 H z , 1 H) , 7. 0 0- 7. 
0 4 (m, 1 H) , 7. 3 3- 7. 3 8 (m, 3 H) , 
7. 4 6- 7. 5 0 (m, 1 H) , 7. 9 6 ( d d, J 
= 6 . 0 H z , 1 H) , 8 . 1 7 ( d , J = 0 . 3 H z , 
1 H) , 8. 1 9 ( s , 1 H) 
MS [M+H] +=4 2 7 
'H-NMR (400MHz, CD 3 0D) 6 (ppm) :1 

( - ) i 1. 5 8 d d' J - 8. 0' 5. 2Hz, 1 H. ' 1. I 
8 9 ( d d, 1 = 6. 0, 5. 2Hz, 1 H) , 2. 2 
1 ( s , 3 H) , 2. 5 0- 2. 5 6 (m, 1 H) , 2. 
5 2 ( s , 3 H) , 4 . 5 2 ( d, J = 1 0. 0 H z , 
1 H) , 4. 7 6 ( d, J = 1 0. 0 Hz, 1 H) , 6. 
9 8- 7. 0 6 (m, 1 H) , 7. 3 2- 7. 4 1 (m, 
3 H) , 7 . 4 7 ( d d d, 1 = 9 . 2, 8 . 0, 3 . 
2 H z, 1 H) , 7. 9 4 ( d d, J = 9. 4, 4. 2 
H z, 1 H) , 7. 9 8 ( s , 1 H) , 8. 1 8 ( d, 
J = 3 . 2 H z , 1 H) 

1MS [M+H] += 4 2 7 

( 1 R , 2 S ) - N - ( 5 - 7 Jv T P t:o IJ 0 / - 2 - -1' Jl->) - 2 - [ ( 4 - t: ;c:· P :\'- '/ ;/. 

7- Jv- 2 - ;!. 7- ;v !:::" IJ ~ :/ / - 5 - -1 1v) ;;1- :\'- ::-/ :! 7- ;1--] - 2 - ( 3 - 7 ;v ;;1- P 7 .::x: = Jv 

) '/ ~ o 7° o /~ / 'JJ ;v #. :\'- ;J- :0: F ( 2 8 6 ) 0) iJ p:j(; 
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M3383]

[7567}

”SQ/“fl Hfiffiffi lNMRE’aU/BUELMS
H5NMR(4OOMH2,CDCI)5{me}

 

 

 

283 ):jyyyyyy h59*1.62(m,1H},1.90(t 3:

%J&yw 5 8H2,1H},2.03—2.13€m,1H),/;\.§ £2 24 (s, 3H}, 2. 55 (s, 3H), 4. 4N.“ 2% 2<q,1=12.0Hz,2H),?.1o<t.J
T . :7.8Hz,1H),7.36—7.45(m,2HL

7. 62—?.a7(m,1H),7.85{s,1HL

7.97(s,1H>,8.04—8.llfm,1HL

8.14(d,J=2.4Hz,1H},8.28{&

1H)

g LMS mm+H§+malg
284 /fi 1H~NMR(600MH2,0030D)5(ppm3

FAV%.\ 1.58(t,3:§.0Hz,1H),1.88{L
OJé}w J=5.0Hz,1H),2.19(s,3H),2,

\VS 025 49(3,3H),2.52{t,3=9.0fiz,1N f {‘ H),4.42<d,J=12.0Hz,1H),4
65(d, 212.0Hz,1H),7.00—7

04(m,1H>,7.33—7.38(m,3H>,

7.46—7.50(m,18),7.QS(dd,Jx

=6.0Hz,1H),8.17(d,1=0.3Hzfi
130 , 8. 19 {s, 120 i

5 MS mm+Hj+=427

3285§J:1 ‘HwNMR(4OOMH2,CD£flU5(ppm)S
3 g 1.58(dd,J=8.0,5.2Hz,1H>,14

89(dd,3:e.0,5.2Hz,1H),2.2
1

5

   
(s,3H),2.50—2.55(m,1H),2.

2(s,3H),4.52{d,J:10.0HL

f ; 1H),4.76(d,3210.0Hz,1H),fi

98—7.06(m,1H),7.32~7.41(m.

3H) , 7. 47 (ddd, 1:9. 2, 8. 0, 3.

2H2,1H),?.94(dd,}=9.4,4.2

Hz,1H),7.98{s,1H),8.18(¢

5=3.2Hz,1H)

gMS EM+H1+=427

 
  

[0384]

fifiéfijzsa

(1R, 23) —NW (5—711/Z‘EII:°U?V—2#44w) —2— [ (4—:22527/26

5";Lx—2flfij‘lbkfliii/A5 429} 2752'»;#2114 —2# (37?;vfiu7;:;u
 

)V2E7“Uh/Nflxfifi%%i %\ (286) UEAEE
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(fl:: 6 9 l 

286 

[0385] 

11:: ;5-~ 9 5 ( 2 0 0 m g ) (T) T H F ( 1 0 m 1 ) m ii1f f-: , - 7 8 OC 11: l¢ T C:, n - B u 
L i ( 2 . 7 6 M n - ./'-... qo- -tT / m ii1f : 0 . 3 7 1 m 1 ) {f:-:i.JD ;t, ~ B\'f F.,'Jlftf#= L f:-_ o ( 2 
- -~ / ;:;( :A. JJ/ 7 ;or = Jv- 3 - 7 :x. = ;v ;;t qo- -!;1- / 1) C:;} /) ( D a v i s , F . A . , J . 0 

r g. C h em. 1 9 8 8, 5 3, 5 0 0 4-) ( 1 3 5 m g) (T) T H F (3m 1 ) m~ 

{f:-- 7 8°CC:.I.JO:t., ~iliit:'t:C:F-IIiit2>i±fot7l'G 1 48\'fF,'Jfl:ff:Lt:-_" ~;fo~il:::7/-t=?A7k 
m~{f:-~a;t, mR=~~c:MWL~. ~--{f:-~~~~7kC:~~L~~.aR7~*~'7 

AC:~-L,~ffT.ML~" ~Gh~~M{f:-~~~~~~~A?o7~~~7~- (Y 
AMAZEN, HiFlushTM column, ./'...77//mR.:r:.~Jv10%>>1 

00%) C:ffif!W:Lt=1~L ~OCHPLCC:ffif!W:L, tJI!(~c{l::tr~ (1. 19mg) {f:-:j~t:-_" 
'H-NMR (600MHz, CD, OD) b (ppm): 1. 56 (t, ]=6. OH 
z, 1 H) , 1. 8 5 ( t, J = 6. 0 Hz, 1 H) , 2. 4 9 ( t, J = 6. 0 Hz, 
1 H) , 2. 53 ( s, 3 H) 4. 4 1 ( d, J = 1 2. 0 Hz. 1 H) , 4. 4 9 ( 

d, J=12. OHz, 1H), 4. 57 (d, J=12. OHz, 1H), 4. 66 ( 
d, J = 1 2. 0 Hz, 1 H) , 6. 9 8- 7. 0 4 (m, 1 H) , 7. 3 2- 7. 3 6 
(m, 1 H) , 7. 3 6-7. 3 9 (m, 2 H) 7. 4 4-7. 50 (m, 1 H) 7 

. 9 0- 7. 9 5 (m, 1 H) , 8. 1 3 ( s, 1 H) , 8. 1 7 ( d, 1 H) . 
M S [M + N a] + = 4 4 9 

(0386] 

~Jll[f9U 2 8 7 i.P G 2 9 0 (T){l::tr4~H:l: 'b tv:¥ /l13r P r e p 4 8 - 5 tP G ~flt[f9!Ji::_ ~ C -c 1:;­
gX: L f::_o 
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a “i“

\%k. 0 / N {—10% f
I s \t N 3'

95 288

”$2

[0385}

fifiWSS(200mg}®THF(10m1}%fiK\—78@%%?T‘n~Bu

Li{2.76M n~m$#7%fi:9.371ml}€Mi\#%%§#Lko(2

—NJKXW?fi:w—3~71:Wfi%fiyfl£V}{Davis,F.A.,J.O

rg.Chem.1988,53,5004~){135mg)®THFC3ml}fifi

%—?8@TMK‘$fiifi§fiéfi€fl614%fi%fittbfiflfim7y%:§hfi

fifiéflixfifilfwfwflbfig€%%%fifififififi%fitt%‘fifl7ffiv7

AT%%L\EEF%$LtQggflfi§§é¥9fifflfi§b¢uvfif§74~(Y

ANIAZEN, HiF I u shT M c 0111mm, Ajgy/Efilfli/l O%>>1

00%)T%%Lt%‘§§HPLC?%%L\%%M%%{1.19mg}%fikg

:H—NMR{EOOMH2,CDBOD)Efppm):1.56{t,}=6.0H

2,1H).1.85(t,}=6.0Hz,1H},2 49(t,]=6,0HL

1H),2 53(s,8H},4.41(d,]=12.8H2,1H),4.49(

d,J=12.GHz,1H}.4.57(d,J:12‘OHz,1H3,4.66{

d,J=12.GHz,1H3,6.98m7.04(m,1H),7,32m7.36

(m, 1H), 7. 35fiv7. 39 (m, 2H), 7. 44-—7. 50 (m, 1H}, 7

.90*7.95(m,1H),8.13(s,1H3,8.17(d,1H}

MSCM+Na]*=449

[038m

iEWZS7@%ZQOQE%WMfiw£V@Prep48—5b6ififififitfé

fibfis
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[0387] 

[~6 8 
~+{yil _, }Jtf! ~ t./il:@::rt 
2 8 7 0} 

0 }-NH 
I 0 I "r) ?-N 

~\ N/N F' 

2 8 8 

~ I 

0 }-NH . 0 \ n r~ 
NfN U 

289 

~ """ 0 }-NH 
I o' 1 y 0 

2 9 0 QA 
0___1 J-NH 

"r)oh 
Nr--h ~N 

' \ 

(0388) 

~ Jjf[ fJlJ 2 9 1 

:! 

W5545-0l 175 

NMR (4 0 OMH z, CDC I ") &tF/X.i:l:MS 
MS [M+H] += 4 2 1 

1 H-NMR (4 0 OMH z, CDC I 3 ) 0 (PPm) 
1. 06 ( s ' 3 H) 

' 
1. 56 ( s ' 3 H) 

' 1 . 9 
4 (s, 1 H) 2. 26 I 3 H) 2. 5 7 ( s t ' \ s' ' 
3 H) , 4. 6 7 (d, 1 = 9. 6Hz, 1 H) 

' 
4. 

74 (d, J = 9. 6Hz, 1 H) 
' 

7. 2 3-7. 4 
1 (m, 6 H) , 7. 8 6-8. 06 (m, 2 H) 

' 
8. 

20 ( b r d, J = 8. 8Hz, 1 H) , 8. 3 5 (d 
d, J =4. 8, 1 . 2Hz, 1 H) 

' 8. 54 ( d , 
J = 1. 2HZ, 1 H) : 

MS [M+H] +-=4 0 2 

MS [:tvi + H] += 4 3 3 

( 1 R 2 S ) - 2 - ( 3 5 - "/ 7 ;v :;t- n 7 "" :.=. iv) - N - ( 5 - 7 Jv :;t- o e ') "/ /-
2 - ~ ;v) - 2 - [ ( 2 - z- =\'- '/ - 4 - f. l) 7 Jv z- o ;1 7 Jv- 1 , 2 - "/ t: F n t:' lJ c;: / 
/- 5 - ~ lv) :;t- =\'- :/ ;l 7 ;v] :/ 7 n f n /~ / }J !v ;:r,· =\'--!)- :':: F ( 2 9 1) (J)iTPX; 
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[H::;70] 

Prep50-7 291 

[0389] 
fl::tr!f®Prep50-7 (100mg) O)DMFmiW (2ml) (~2-7::0:/-5-7 

;v ;t- ::1 !:::" iJ :/ / ( 2 6 . 4 m g ) , H A T U ( 8 9 . 4 m g ) , N , N - :/-{ / 7 12 !:::" !v 
x. 7- ;v T ::0: > ( 4 0 . 7 ~-' l ) ~ JJa ;t t::.. ¥. iilii -c· ~t-~tJ.;t# L t::.1~L EZ J;t iPH:: 7)( ~ JJIJ ;;t, :/ 

.:r.7-N.:r.-YN~MlliL~. ~--~~~~~*~~~. g*RM??*~~A~~-L 
ilii j{fl; L t::.. ilii m: '2:: ®: EE iJ!Ui L , ~'l(; m '::: 4 N i;i[ M /iff !l~ ::r:. 7 Jk ( 2 m 1 ) ~ :IJIJ ;;t ¥. illil. -c· 1 B~ 

OOm#~~~.&J;t~'i'MEE.EL~. ~m,:::M~m•*·~~iJ~AJj(mm:~!fFM::r:.7 

;v~~::t~m:MmL~. ~~h~~M-'i'RM??*~~A~~-~~~. MEE.EL, 
1~ to h f::.¥5t i:lll' ~ ~ iJ 7J ij' 1v 7J 7 A /;! D 7 ~ ·f 7 7 "" - ( Y A M A Z E N , H i - F l u s 

h T M c 0 l u m n , m m m ~.l : n - ,-._, 7° /jl > : l'i'F. X. T /V = 2 : 1 -> l'i'F. X. T ;I>) -c :ffl 
~ L T~~cfl:::iH&.I ( 3 0 m g) .a::t~t::. 
'H-NMR (400MHz. CDCl") o (ppm): 1. 59-1. 63 (m, 1 
H) , 1. 8 6 ( t, J = 6. 0 Hz, 1 H) , 2. 1 7 ( b r d t, J = 6. 0 Hz, 
1 H) . 4. 4 1 ( t, J = l 0. 8Hz, 2 H) , 6. 7 0- 6. 7 6 (m, 1 H) , 
6. 97 (d, ]=6. OHz, 2H) 7. 38-7.43 (rn, 1H), 7. 91 (s 
, 1 H) , 8. 0 6- 8. 0 9 (m, 2 H) , 9. 1 3 ( s, 1 H) . 
M S [M + N a] -c = 4 8 5. 

[0390] 
~ Jilil {:\'1] 2 9 2 

( 1 R , 2 R ) - 2 - [ 2 - ( 2 , 4 - S:' ;J. T Jv !:::" i) ::0: / > - 5 - -{ ;v) = 7 1v J - N -

=t-;J-:::: F ( 2 9 2 l 0)<5-fi)t 

[ fl::: 7 1 ] 

O.A 
n
~ )-oH 

0 

N~ /-N 
I 

Prep51-9 

[0391] 

- 2 - 7 = .::::: Jv ~ /;! C! 7 C! /~ / 1J Jv ;f{ 

NH 

~ F 
292 

{I:: it !J&.1 P r e p 5 1 - 9 iP G ~ Jilil f7il 2 9 1 ~ JRJ tiH::: L T flll( ,~'!§ {1::: <5- !J&.1 ~ t~ t::.. 
MS[M+H]c=405 

[0392] 

~:lif!l1JiJ2 9 3 
( 1 R , 2 S ) - 2 - [ N - ( 2 4 - / ;J. 7 ;v t:" lJ ::;: / > - 5 - -{ ;v) ;J. 7 ;v T ::;: / ;J. 

7 Jv] - N - ( 5 - 7 Jv ;t D !:::" IJ / > - 2 - -1 Jv) - 2 - ( 3 - 7 ;v ;t- o 7 .:r - ;v) :./ 7 
o 7 o /~ / 7J !v ;f> =\'- .Jt ::;: F ( 2 9 3 ) 0) "ff fiX: 
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{m7m

F
o

0 0 F cH 3

F30% Elf/EHMy:1;

N‘j/N ‘W/NH L?o F
MPMO

PrepSG—‘Y 291

[038m

EQWPrep50—7(IGOmg)®DMF§§{2ml)E2i7i/i5i7

wifiEU§y{26.4mgfi‘HATU(89.4mg)\N,N—§4772Ew

zapr/fiy (40. 7;; 1} Efifiitc i?§f$§¥§f§z¥¥bki&\ fizfiififééakzamz ‘2‘

:fw:—?WTE&LKO5%Eéfifififikfi%§ofifimflvf$V¢AfififiL

EELtDfifiéfiEfifiLxfififi4Nfifi/fifil?fi(2m1)émiififilfi

fififiéfltcfifi$éfiEfifibtcfififlfifififififibefiAfififikfifilf

wéMzfifi$fibto@BntfifigéfiflvaVWAfififiéfiiaEE%%L\

§$nfifi£éVJfi§flfi§A¢flvbf??4H(YAMAZEN,Hi~Flus

h? M c o 1 umn Wfifii’gfg: n—J\7°€V':EXFE§1*7“}D:2 : lafi’fififi‘l?lb‘) “-1”???

flbffiakfiw(30mg)%to

‘H—NMR(4OOMH2,CDCI3)é€ppm§:1‘59*1.63{m,1

H},1.86ét,]=6.0Hz,1H>,2.1?(brdt,1:6.0Hz,

1H).4.41(t,I=10.8Hz,2H),5.70—6.76Cm,1H),

6.97(d,5:6‘0Hz,2H)7.38i7.43Cm,1H).7.91(s

¥1H),8‘06~8,09(m,2H),9.13(3,1H)

MSEM+Na]*:48&

{0390}

£fifi292

(1R, 2R) —2— [2— (2, 4—?”213L/1/tw‘iv‘yis—4’w) 1%»1 —N-~

{5—7/9j‘D—4—fl‘fli/EU€PV72WK3’JL’} —2—72;:11/$/§‘u7}nw32/731112fi

#fii*(292)m%fi

Ut7H
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kéwprep 51~9m8$fifi29laflfimbfggmé%%fito

MS[M+H] 2405

[039M

%m%293

(lR,28)*2*[N*€2g4—9#%”595‘V‘5”4”}%f”73/f
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W5545-0l 177 
[ jl::; 7 2 ] 

¢Y}_"·•,, 
' OH 
N 0 ------

";() 
'\---N 
I Prep53-6 
' 

[0393] 
{I::; !§'/fro P r e p 5 3 - 6 ( 5 0 m g ) :;t- D M F ( 1 5 . 6 m I ) (:: fiii:fil~ 6 if', HAT U 

( 1 1 6 m g ) , N , N - :/ 1' '/ 7 o t:" ~~ = "T 11/ 7 :3: Y ( 7 9 . 4 11 1 ) , 2 - 7 :;: / -

5 - 7 ;~ ;t- c:z - 4 - t:" :::r ') Y ( 5 7 . 5 m g ) ::\': JJO ;t :¥: ¥lli <:" 1 a:,'f Fa9 ffi: ;JS L t~ o JXJZ; jfj[ IC 7}z 

::\': tlO ;t "C, IJiiXEEtlififif L t~o ,1~ji1F :;t- Y I} j] ifl~ j] 7 .b./ P 7 }- .;f 7 7 4 ~ ( n - ""7 7 > : 
Iff!!~= "T ;1--" = 7 : 3 ~ 3 : 7) c·ffi~ L, tJ'- llcf!::: if !fro ( 2 6 . 8 m g ) :;t- {~ t~" 

1 H-NMR (4 0 OMHz, CDC l") o (ppm) : 1 H-NMR (4 0 OMH 

z, CDC l 3 ) o ( p p m) 1 . 5 4 ( d d, J = 9. 6, 4. 8 H z) , 1. 6 9 

(t, J=5. 2Hz, 1H), 1. 86-1. 90 (m, 1H), 2. 04 (s, 3H 

) ' 2 ~ 3 2 ( s' 1 H) ) 2. 5 2 ( s I 3 H) . 2. 6 3 ( s' 3 H) ' 3' 54 ( 
d, J=13. 6Hz, 1H), 3. 59 (d, J=13. 6Hz, 1H), 6. 89-
7. 0 5 (m, 3 H) , 7. 2 0- 7. 2 6 (m, 2 H) , 7. 9 7 ( s, 1 H) 8. 

0 5-8. 1 0 (m, 2 H) , 8. 1 0 ( s, 1 H) , 8. 5 5 ( b r s, 1 H) 

[0394] 

~ iiifi: {Jij 2 9 4 il• ~ 2 9 6 0) {!::;if/fro l::t j] !1--" *' > M P r e p 5 3 - 6 1:: ff: !it 0) 7 :;: > iP ~ '% 
:lil!\f5rj 2 9 3 1::~ C ciffJX: L t~o 

[0395] 

[* 6 9] 
~:lil!\{Jij I :jflf.@::r\:;, MS '%15llif7~ tJ!Fllil'\:, MS ~:liffi{Jij lPfm:r\:, MS 
294 F 295 F 296 F 

6 6 6 'Y)_ ,'~ ''Y)_ ' NH N 0 ' 
N ¢ NH .N NH 
I 0 \ h 0 ~ a q 'r)f:( q N";--N ~ N ~ N '="--y ; 

I F I Q I F F 

MS[M+H]+= MS[M+H]+= MS[M+H]+= 
423 454 i 441 

; 

[0396] 

'%:Iii!\ {51] 2 9 7 iJ' G 3 0 1 0) {I::; iflfm l::t {1::; if/fro P r e p 5 4 ::\': ffl v ' "C ~ :lif!i {Jij 2 9 3 (:: ~ C "C 

if fiX L t:: o 
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[m7fl
a: F

\‘ OH \‘ t \
N 0 , m 0 /

% YR F
N I: N l\ N

T Pr€p53‘6

[039m

fté‘%?rep53—6 {50mg} EDMF (15. 513113

{llfizng} ‘ N. N—y/{yjpu56_}§/I§LJLI7EV {79. 4u1) ., 2*7i/i

5M7jl/fiu—4—E”:‘Df/ (57. 5mg} Efifiiiffifilfi§fiffi¥$bto fiflfifgfiéiak

E’EEKTK fifiififibf; §§?E’E:/Ujléflwfl‘3ikiyfl7}‘7\Z774"‘ {II—“7°53“:

fifilfWZ7:3~3z7}T%%L\E%fifi%(26.8ngEgko

293

Kfifiéfi\HATU

’HANMR{4OOMH2,CDC13}5Cygm):‘H—NMRfi4ODMH

z,CDC13)5{ppm):1.54(dd,J=9.6,4.8Hz),1.69

(t,J25.2Hz,1H),1.86~1.90{m,1H),2_04(s,3H

},2,32(s,1H>,2~52{s,3H} 2‘63{s,3H),3,54(

d,}=13.6Hz,1H},3.59{d.1=13.6Hz,1H) 6.89—

7.05(m,3H§,7.20*7,26(m,2H},7.97€3,1H},&

05~8.1G{m,2H) 8.1G(s,1H),8.55(brs,1H)

{0394}

$E%294@E296®M§%fifiwfikfiPrep53—6&E§®7iyb%§

flfl293gfiuféfiLtg
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{2% a 9}

Emméfififing ifififlfififing {ififiJ fififigms
294 E F 295 E F 296 F

i \ f) \ \3 N NH ; N 4/ NH 1-,] NH

r O ‘ p 0 1 O ki / / N / '.
Y8 m J; / x: 3/8 f“ x
i NV” g8 NV” \ My“ , x
j 3 F f c: I F F
3M3£M+H3+: MSEM+H1+m MSCM+HE+=
3423 454 g 441

[8396}

¥Em2973%w301®m%%mflfiflfiPreps4&mbwfifimfi293tfitf
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[0397] 
[£?:70) 

:%Mi! f:9iJ •. :j$j:mJ'\:, MS 
297 ~a ~ I,Y)_ 

" N 

'Ia 0 c:; 
N/N ~F 

MS[M+H]+=405 

300 0 'J)_ 
"N O NH 

Ya h 
N~~ '=( 

I F 
MS[M+H]+=405 

[0398] 
:%Jiili:f71] 3 0 2 

W5545-0 I 178 

:%Jif[f:9iJ I ;fjlf@J'\;, MS :%:!if[ f7rj fj\fmJ'\:, MS 
298 0 299 0 'J)_ 'J)_ 

"N NH "N NH 

1~ 0 C:l ·~ 0 \ 

I~ II Q N~ N ~ N"y--N ~ I F I / F 

MS[M+H]+=423 MS[M+H]+=420 
301 0 'J)_ 

" NH yJ:, 0 p 
I• \ 

N~ N ~ 

I Cl 

MS[M + H] +=436 

( 1 R 2 s ) - 2 - ( 3 - 7 ;~ :;&- o 7 = ::::. ~~) - N - ( 5 - 7 1v /]- o e 1J :/ / - 2 - --1 
;~) - 2 - [ N - ( 2 - ;!. 7- !'-" - 4 - ~ l) 7 iv :;&- P ;J. 7- ;~ 1:::" 1J ~ :/ /- 5 - --1 ;I-) 7 ~ / 

;J T !V J /7 p 7 p /~ / fJ I~*:¥--!}- ::: F ( 3 0 2) 17)i';-,rt:: 

[ 11:: 7 3 ] 

(J ... A 
HN_J >=o F3Ch HN 

~ eN N I f ~ fN -~ 
Prep55-6 302 

[0399] 
{!:;if !fo/.1 P r e p 5 5 - 6 ( 3 0 m g ) 17) D M F l';i.' iW ( 1 m I ) (;:: 2 - 7 :0: / - 5 - 7 1~ 

;;t- o t:o 1) :/ / ( 8 . 6 m g ) , H A T U ( 2 9 . 2 m g ) , N , N - :/--1 / 7 P 1:::" ;~ = T 
1v 7 :::0: / ( 1 3 . 3 !1 I ) :tr-1!11 ;t t=.. §:[ flill -c' .%t1Jliftt-¥ LJ:: '(&, J3i:J;t i'!~U::: J!c~: }J[] ;t, :/ = 7-
~=-~!~-c'~~L~. ~--:tr-75--1/~~~. ft*RMv~*/~A~ftSL-~L 
~ •• &:tr-Mff.mL,~-~:::4N.M/~ft="f-~(3ml) :tr-~;t~M~l~OO-~ 
~~~.Bi:J;t*:tr-Mff.mL~o ~-~=-~~·*·~~1J~A*m&~6M=7-~:tr-~ 
*-~•~mLk. ~Gh~~••~a•v~*/~A~~-~~~- Mff•mL,~Gh 
t=.7.t~:tr- / 1J fJ 7 1viJ 5 A 7 o"" t- '!f7 7-1- (Y AMAzE N, Hi- F l u s h T M 

column, •wmW:n-~7'5/:~M="f-~=9 1~1 :1) ~--L~W~ 
11::15-!fo/.1 ( 8. 6 m g) ~i~t::. 
1 H-NMR (400MHz, CDCl 3 ) o (ppm) 1. 53-1.56 (m, 1 
H) , 1. 8 1 ( t, J = 5. 2Hz, 1 H) , 2. 0 2 ( b r d t, 1 H) , 2. 57 
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WIS [NI-EH] + =405

 
   

F

SEW$%H]+=4OS§

‘ $392131; [fiffiEEfi‘ MS

 /© ZI

MSBw+}fl*:436
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[039M

ififiBoz

{1R 25)72—(3—;721/;&:z71:;;p)~N—{577wfiufiuv‘y—2—4

W)~2—[N—(2—f?»—4—%37wfiuj%w6939V—5—%w)7i/

fiffiii/J V7B7§z€yfi1bfiffr%i g; {302) 573/351,:

Ub7fl

F F

F C HN

agfk7m 3 /a 9} /

NTA N?“ __
Prep55—6 3‘32

{O 3 9 9}

{bé‘fliPr ep55m6

6mg) \

3.5L 1} yfflfiif‘lu 3&5;

fn59§y(&

2&7 i L/ (1 3 .

,BF/I—73IszfitB Lite

 
 
 

 

 
fié‘figéjfi/r’ VIN?

{30mg)®DMF$%{1mIJ

HATU£29

f%&%%;fi%,fififixmémz\

K2—7i/7577»

2ng‘N,N~V4V7UEWI?
‘93:?"

E%o%$fi%?7$vfififififibfifib

ta ifSfiEfiEgfifiln EEK 4 Nififi/fifilffl/ {3 m I) E’miiifl'f 1 %Fafiiifi%$

éfifiofifi%%fiEfifibto%Efifififi%fi$f%Ufibfi§fi£fifllfwém 
  
 

zfififi
 

$7.11} $%%flf:§%§éfifivf$vr}’A’Gfifiaé43fzu fiEfifiEL~ @1331)

tfifiévufifwfifihfin7%§77xw(YAMAZEN,H1~F1ushTM

column,fiflfifiin—“7§7:§@I%R:g;

6mg) §€§=¥Eo

1H—NMRMOOMHZ,

1:5‘

mé%(&

H),1.81(u

Page1800f453

2H2, 1H)

CDC13)5

161:1)Tfiflbfgfi

(ppm) 1. 53—1. 56(m, 1

,2.02(brdt,1H}.2.57



( s, 3 H) , 3. 7 7 ( d d, J = 5. 6Hz, 

d, ]=5. 6Hz, 13. 6Hz, 1H), 4. 
7. 1 5 (m, 3 H) , 7. 3 0-7. 4 7 (m, 
H) , 8. 3 2 ( s, 1 H) . 

M S [M + N a] + = 4 8 6. 
[0400) 

~!i\[f7!j 3 0 3 

14. OHz, 1H) 
W5545-0I 

3. 8 9 

179 

( d 

4 5 ( b r d s, 1 H) , 

2 H) , 8. 1 3- 8. 

6. 9 8-

1 7 (m, 3 

2 - { ( 1 R , 2 S ) - 2 - [ ( 2 4 - :/ /- 7 Jv e" ~ :0: :/ / - 5 - /{ ;v) ::t' ~ ~ )~ 7 !v 
] - 2 - 7 ::r. .:::: Jv ~ ;7 D 7 D t:o Jv} - 5 - 7 Jv T D - 1 H - -~ / ;;( .-{ :0: )l :/~A ( 3 0 3 

) O)frlj£ 

[11:; 7 4 ) 

o'"·"··-A 
o_.J J---oH "r)o 

N/N Prepl3-7 

(0401] 

101 ·~,A 

? ~¢NH ~ '=--
.!. 1J I 
N.,_ N """- I r F 

303 

(I:; 1§-~ P r e p 1 3 - 7 ( 1 0 0 m g ) 0) D M F i~ ~~ ( 3 m l ) (;:: H A T U ( 1 5 3 m 

g ) , D I P E A ( 1 0 4 11 1 ) , 3 , 4 - /7 C:: - 1 - 7 Jv ::t' o ~/'it/' ( 4 5 . 3 m 

g) ~ho~~~~~~M~~~~. &~*'=*~~~6-=7-Jv~~~~~L~. ~Gh 
t::. f! fill\ itii ~ !illt. 7 -7" * ~ ? .L- ·e ~:!ilk ~ ~ t:. o j)i,1l; I± iS\>I'i'ii Li~ G h t::. 7~ i'W ~ 6 i"!§f: ( 3 m I ) 1=. 
mM ~ ~. 9 ott:. -c 5 B#r~'lMtt ~ ~t:.. IX.~* ~~l±i111Hi' L, N H- ~ :J 7J /.;:;; F 1:. --c 
6~L. 6~~-1.±-·Lt. ~-~~~7JifN7J5A?o?~~57~- (YAMAZ 
EN, Hi -F Ius hT M c 0 I umn, n-""-7'-5'/: m•=7;v=5: 1~6M= 
7-;v) ~'f,!f~ Ll.ll'Ulcfl::idfti ( 1 5 rn g) ~:f~t:.o 

MS [M+H] + =3 8 9. 

[0402] 
~~~304~~V305~{1:;fr~~~!i\[~303t~80)~$~fr~L~. 

[0403] 
(31:(7 1 ] 

~ fltli: {~lj ;f.JII.@it, MS 
304 0 ':!)__ 
~ N1 7H a N {, 
~N 

I 
MS [M+HJ 
372 

[0404] 

~1ifli:f0J 3 0 6 

+= 

~fltli:{Jlj I ;f.JII.@it, M s 
305 0 'A 0 -1 NH 

~ Ny(N 

N ft v 
~N 

I 
MS [M+H] +-

! 

3 7 2 ' 

2 - { ( 1 R 2 s ) - 2 - ( 3 5 - / 7 /V ::t' D 7 .::c = IV) - 2 - [ ( 2 . 4 - :/ /- T 
/V 1:::0 I) ::: :/ /- 5 - ~ /V) T :\'- ~ ;< T !V J y ? D 7 D !:::" /V} - 6 - 7 )V T p - 1 H - .-{ :::: 
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7 '/ [ 4 ' 5 - b J !::" '] / y ( 3 0 6 ) 0)-frp}t 

[ 1l. 7 5 J 

,-%_ 
'99 

F 306 

[0405] 

W5545-0I 180 

1l.-fr!fo/JPrep16-7 (30mg) O)DMFmifZ (900111) l=-HATU (45. 
9 m g ) , D I P E A ( 3 1 . 2 J1 I ) .. 2 , 3 - / 7 :0: / - 5 - 7 Jv :T o ~ Y it / ( 1 

s. 5mg) khO:t~iJlil.c·2a9'r"',m¥F2itt::.. &:r.t*i=-~:fP/RM:oto:~-r t--IJ ?Alkm~k 
W:t~•x~Nc~&~~L~. ~Gh~~-•~a•v~*~?Ac~•i"'it~. ~ff 
{11Um L:f~ G;h.J::.?xi~k!'l'Fa ( 9 0 0 1-i I) f=-m~lt 2: it .. IN I T I AT 0 R MA I C R 
0 WAVE S Y NTH E S I Z E R ( B i o t a g e) 1 5 0 "C ,,_-_ ""C 1 1 H;f r",fftt-¥ 2: it 

~. ~r.t*k~ff •• L. ~Mkmftx~;v,m•7k*-t-f..IJ?A7KM~kW:t~&~lli 
L~.~Gh~~--~a-vY*~?A~~-2:-tt~. ~ff •• L.~Gh~~MkV 
l) j] if Jv j] 7 A ;? o v f.. 7' 7 7 ~ - ( Y AM A Z E N , H i - F l u s h T M c o 1 u m 

n. n -"'-77 /: §'I'Mx~.Jv= 5 : 1 --->!'J'FH=7Jv) ~ffi~ LtJ!'U~cil:::fr!Jo/.J ( 9. 3m g 

) k1~t::.. 

MS[M+HJ+=426. 
[0406] 

~ M!H71J 3 o 7 
6 - !7 P P - 2 - { ( 1 R , 2 S ) - 2 - ( 3 , 5 - / 7 ;v :T P 7 :::c .:::. ;v) - 2 - [ ( 2 

4 - '/ ;I ~ Jv !::" '] :0: '/ / - 5 - .-{ ;v) :T qc ~ ;I ~ Jv] V 7 P 7 P !::c Jv } - 1 H - .-{ :';: 7· 
'/. [ 4 , 5 - b J e IJ :;; Y ( 3 o 7 ) O)frJ»t 

[ 11::: 7 6 ] 

Prepl6-7 307 

[0407] 
~1ifli:fJ"ij 3 0 6 C: IRJ#JiiO)::f.J'::tl,:_ CffJR LJ::.o 

'H-NMR (400MHz, CDC1 3 ) o (ppm): 1. 87 (dd, J=5. 6 
Hz, 8. 8Hz, 1 H) , 2. 1 1 ( s, 3 H) , 2. 5 0 ( s, 3 H) , 2. 2 1 ( 
t, J = 6. 0 Hz, 1 H) , 2. 6 8 ( d d, J = 6. 4Hz, 8. 8Hz, 1 H) , 
4. 4 1 ( d, J = 1 0. 0 Hz, 1 H) , 4. 4 5 ( d, J = 9. 6Hz, 1 H) , 6 
. 77-6. 82 (m, 1H), 6. 99-7. 09 (m, 2H), 7. 82 (s, 1H 
) , 7. 88 (d, ]=2. 4Hz, 1H). 8. 22 (d, ]=2. OHz, 1H), 
1 1. 5 ( s, 1 H) . 

[0408] 
8TO)fl:::;fr~l~~1ifii:~306C:IRJ#tiO)::f.~~-fr!RL~. 
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¥f[4,5—b]€99y(3063®%fi

Ht75}

F F

Q. FQ’k'°~.~ "'0‘

DAG-E " OANH
\fi 0/

I 7; / N

“Fm 7m \
‘ Pm? S 6-7 F

{04{)5]

mQWPrep15~7(30mg)®DMFfifi{900fiijKHATU{45

9mgixDIPEA{31.2uE)‘2,3—97iJ—5—7wfu&y€y(l

5. ‘5ng émzifi—Ggfifiafififiéfif; Iifi$£fi§fufi§£fi<$+ EN 9 fiAfinféafi%

Mififil?wffififiwbtofigflififigéfifivyi?fififfifiéfitafiE

fifibfiEntfifiéflfi{QOOnl}Kfifiéfi‘INITIATOR MAICR

OWAVE SYNTHESIZER(Biotage3lsofimfilfifififiéfi

f; EfifiéifiEfifiEL‘ Eifiéfiwgfilka fifiéwkifivfi‘ I~ U vixflifififiéflfizfiififiséfij

LinfiEfltfi$§Efifi773V¢ATfifiéfificfifififibxfi%fifififiéi

9fi§xbfi§b737F§f§74h CYAMAZEN, Hi—F E ughTM 0611.113}

n, n—«x’fé’ V:E"E§§I%xv=5 : 1%§$E§1%,JW Tfifibfiéfltéw (9. 3mg

F

366

 
 

 

>E3§§Eo

MS [M+H]+=425.

{0406]

£fifi307

6—57zu——2- { (1R, 2$)*27(3,5-971b7ffl7x:1b)727[(
 2

4—§x%w€fli§y75~4w3iévx%»]y§27ufiw}—1H—Ki¥

fE4,5—b16fi9y(307}®éfl

“€761
F

Q’A FQ. —’

0 OH 0 x NH

% /fN N \ P
7’ 3

 

 

O
/

2/3
34

g Preplé-? CE 07

[04(37]

ififigaakfifimfiEaféfibfio

EH~NMR€400MHZ,C}3613}6(ppm):1.87(dd,j:5.6

Hz,8,8Hz,1H),2.11€s,3H),2.50(s,3H),2,21C

t,1m6.0Hz,1H),2.68{dd,3:6.4Hz,8.8Hz,1H),

4.41(d,J:I0.0Hz,1H),4.45{6,J:9.6Hz,1H},6

,??—6.82(m,1H),6.99~?.09(m,2H),?.82(s,1H

),7.88{d,§:2.4Hz,1H}\8.22{d,J=2.0Hz,1H3,

11.5(s,1H)

[0408)

fl?@&§%fi%fifl306&Efiwififiéflbto
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[0409] 
[~ 7 2] 

3 0 8 

[0410] 
~ 1ft!! fjij 3 1 0 

309 F 

rj_ 
O~NH 

I~N~ fN ~~ 
MS [M+H] +-

404 

W5545-0I 181 

2 - [ ( 1 R , 2 S ) - 2 - { [ ( 2 , 4 - Y ~ T Jv t:o l) ::': Y / - 5 - ~ !~') ::?t-~ :/] ~ 
T }V} - 2 - ( 3 - 7 /V ::t- 0 7 = :::::: Jv) :/ ~ 0 7c 0 e /V J ~ -r :/ l) / - 4 ( 1 H) - ::t- / 
(3 1 0) OJiS~nX 

[ ft: 7 7 ] 

6
F 

"····,A 
o_J _)-.oH 

Y)o 
N/N 

Prep14-6 

[0411] 

310 

ft:i:-~ P r e p 1 4- 6 ( 5 0 m g) , 2 -7 :0:: / .r</ :::<'7 :0:: F ( 2 3. 7 m g) , H 
A T U ( 6 6 , 1 m g ) :fr: D M F ( 0 . 2 4 m l ) ~~ 1:'6~'!' <';:it, N, N - Y 4 '/ 7 o t:o Jv 
= 7" !v 7 ::': / ( 2 2 . 9 fl I ) :fr: :!JIJ :Z ~ tlffi. -c: 2 4 ff,'f r.,; :f'l'tf¢ L- t~" !3U& ifH::: 7k :fr: JJil ;.t , l'l'F IN 
=~~ (x3) -c:~WL-k. ~••:fr:lk.•~*•*~U~~~L-. g7kR!N-t-~1J~A 
~ft·L~.mm:fr:MffTM*L-,ft~~IPA (3m1) ~~--2=-tt.~lJ~Ater 
t - 7·· 1-- ~-IT~ F ( 3 5 . 5 m g ) ~ :!Ja ;.t. 1 o o "C ~ 2 a"¥ r.,'J :!JD ~tJftt: L- t~. Ill.:r.t !& :fr: ~ 
-~~~~L,7k:fr:1 •• TL,Mff •• L-k. Dm~NH-:/lJ~if;v~~A~ovt-7 
~7--r- (n-/"-,75'/:l"f'FM:x7;v=9: 1tl>bO: I) ~'frlf~L--ct~ilcft:il-~ (20 

6 m g) :Yi'~t~o 
1 H- NMR ( 4 0 0 MH z, CDC l 3 ) o ( p p m) : 1. 6 5 ( d d, ] = 8. 0 

5. 2Hz, 1 H) , 2. 1 4 ( s, 3 H) , 2. 3 3 ( t, J = 5. 2Hz, 1 H) 
2. 4 4 ( s, 3 H) , 2. 7 5-2. 7 9 (m, 1 H) , 4. 4 3 ( d, ] = 9. 6 

1 H) , 4. 4 5 ( d, ] = 9. 6Hz, 1 H) , 7. 0 7 ( t d d, ] = 8. 0, 2 
0, 1. 2Hz, 1 H) , 7. 3 9 ( t d, ] = 8. 0, 6. 0 Hz, 1 H) , 7. 4 

6- 7. 5 2 (m, 2 H) , 7. 6 2- 7. 6 5 (m, 2 H) , 7. 7 5 ( t, ] = 6. 
8Hz, 1H), 7. 79 (s, 1H), 8. 33 (d, ]=8. OHz, IH), 13 

. 1 ( b r s , 1 H) . 

L C- M S ( E S. P o s) : 4 1 7 [M + H +] /4 1 6 
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2— { (1R, 23) ~2— { (2, 4~§126f2p69i52y75—42w fifivy] 2i

%W}w2—(3m7wfiu7l:w)Vfinfafiw]%foV—4(1HD—iy

(310}wéfi

HEYH

F f

/r
0,9,, \ \‘ 35%“

0 OH __> O N/ NE

V4 O / \ O
/

I} N\ t! \
“7/“: \rN L/f

PrapM—é 310

[04:11}

&%%Prep14*6{50mg)\2—731Nyf73F{23.7ng‘H

ATU£6651mg}EDMF(O.24ml)K§%éfixN,N—§437EEW

1%,!1/7’i1/ (2 2. 9 u 3) Efifliiffi’fz éfifrf‘afiifiiri‘ébf; ,Efié‘xfifiécflifmi‘ ESE}?

:%»(x3)T$fiLtbfifigéflxflfififimfififi%fiuxfififi§+$9¢fi

fififiébfg i’éfifiézfiETfié’fiL\ ffié‘zl PA (SmI) #:fifiééfi', 73!} 5722 t e r

t—7%##4F<35.5mg)%Mi\100%?2fifimflfifibkoimfiég

fifi%fltxfi%lfifi?bxfigfifibhofifiéNH—VflfiVwfifihfimvb?

57x~{n—A?§V:m&1%w=921#&O:1)T%ELT%EM%%{ZO

. 6mg) Pkgsfiio

iH~NMR£400MHz,CDC;3}6(ppm):1.65{dd,1=8.0

,5.2Hz,1H),2.14(3,3H),2‘33(t,I=5.2H2,1H)

,2.44(s,3H},2.75—2,79(m,1H),4.43(d,J=9.5

1H},4.45(d,j 9.6Hz,1H),7.07€tdd,J=8.0,2

.0,1.2Hz,1H),

6—7.52<m,2H),

8H2,1H),7.?9(

. 1 (b r s, 1H) .

LC—MSCES.Pos}:417[M+H+]/416

 

 

7. 39 (Cd, 5:8. (3, 6. 0H2, 1H), 7. 4

7. 62—7. 65(111, 2H), 7‘ 75{t, 1:6.

5, 1H), 8. 33(d, 3:8. 0H2,1H}, 13
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(0412) 

I~ 7 s l 

3 1 1 

3 1 2 

[0413] 

~~fJiJ 

W5545-0l 182 

NMR (4 0 OMH z, CDC l 3 ) &U'/JUiMS 
1 H-NMR (400MHz, CDCl 3 ) o (ppm) 

1 . 6 8 ( d d , J = 8 . 0 , 5 . 2 H z , 1 H) , 2 . 
1 1 ( s , 3 H) , 2. 3 1 ( t, J = 5. 2 H z, 1 H) , 
2. 4 5 ( s , 3 H) 2 . 7 6 ( d d, J = 8. 0, 6 . 

10Hz, 1 H) , 4. 4 0 ( d, J = 1 0. 0, 1 H) , 
4 . 4 5 ( d, J = 1 0. 0 H z , 1 H) 7. 1 0 ( t 

d, J = 8. 8, 2. 0 Hz, 1 H) 7. 4 3 ( t d, 
J = 8 . 8 , 6 . 0 H z , 1 H) , 7 . 5 2 ( d , J = 8 . 
8Hz, 1 H) , 7. 56 ( d, J = 8. 8Hz, 1 H) , 
7. 6 1 ( d, J = 8. 8 H z, 1 H) , 7. 6 8 ( d d, 
J = 8. 8, 2. 4 H z , 1 H) , 7 . 7 8 ( s , 1 H) , 
8. 2 7 ( d, J = 2. 4Hz, 1 H) , 1 3. 4 ( s, , 
1 H) I 
L C - M S ( E S . P o s ) 4 5 1 [M + H +] / 4 5 
0 

LC-MS (ES. Po s) 
7 

4 1 8 [M + H +] / 4 1 

1 . T v :\'- :/ Y §t ;&: {;$: iM' i)-Jlli i!!IJ JE 
7 ::~ t -1 li 9 6 '7 ="- ;v 0) W h e a t G e r m A g g l u t i n i n F I a s h P 

l a t e ( P e r k i n E l m e r ) {!:: Jtj1t ' "C fT 0 fc:_" 1 7 ::; i: -1 0) ;t{ I) = - L li 1 0 

o~I~. &~&OJEdrt~TO)B~~~~: 

2 5 mM HE PES, pH 7. 5, 1 mM C a C 1 2 , 5 mM M g C I 2 , 0. 
5 % B S A (Lt- Jfu.jj!f 7 ;!--- -::;r -::_ Y ) , 0 . 1 % 7 -/ 11:: T 1-- IJ '7 L , 0 . 0 5 % T w e e n -

20, 0. 2%DMSO. 
OX2R~kliOX1R{i::~~~~-hM~~CHOM~~>G •• LkM~·{i::5ig 
protein/assay, ~~fctl:I..I'5EOJN1iffi11::il-!W. f-. v-.JT-2 L"C [' 2 5 I 

] - 7f' v :\'-:/:./-A{!:: 0 . 2 n MlmJJO L. ~ lllil "'C' 3 0 5J-F,.'L5Z~ ~ 11' 0 t;:. /X~f&. &~m 
&~c£"Cii*±L. 200/LlO)wash buffer (25mM HEPES, pH7 
. 5 , 1 m M C a C I 2 , 5 m M M g C I 2 , 0 . 5 % B S A , 0 . 1 % 7 -/ fl::; T 1-­

IJ'/L, 0. 05%Tween-20:j:OJ:(_J(500mM~f!::7!--IJ'/L) "'C''/x!v~l@] 

R~Lk. ·-~~~~~hO)'/="-~O)~#~tt~/Y~v-/3/~'/Y~- (TopC 
o u n t , P e r k i n E I m e r ) --c· ii!U JE L f;:_" :f~ 1::, t1 f= iM' * ~ T 0) *~~;if;- L f;:_. 
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[0412]

{$73

fifiwifiii NMRE400MH2,CDc:3)&w/RmMs

311 F ‘H*NMR(4OOMHZ,CDC13)5(ppm)

<3 1.68idd,J=8.0,5.2H2,1H3,2.
34L 11(s,3H),2.31{t,J=5.2Hz,1HL

0 “/w 2.45(3,3H},2.78(dd,J=8.0,6
yxx'x 0;0Hz,1H),4.40(d,J:10.0,1H),

g} L? 4.45(d,J:19.0Hz,1H),7.10(t
i d,J:8.8,2.0Hz,IH),?.43(td,

J:8.8,a.0Hz,1H>,7.52(d,3:3

8H2.1H},7.56(d)l=8.8Hz,1H),

7.61Cd,}28.8Hz,1H),7.68(dm

J:8.8,2.4Hz,1H),?.78(s,1H),

8.2?(d,1=2.4Hz,1H),13.4{s,E

 
 

1H).

LC*MS(ES.POS):451{M+H+]/45
0

312 F LC—MS(ES.Pos):418{M+H+}/41
7

  
 

[0413}

336B}

1. fil/fi‘rf/V'Egflignaauflm

?:V‘E4&i96'?xfifi€3W’heat Germ Agglutinin Flash}D

late (Perkin Elmer) EED‘Tfi/Dfig lTy'if/{wifiUl—Aiilo

Gulf figfiméfifififl?®fififi%é:

2523M HEPES, pH?. 5, 121131 CECIZ, Sink/I NIgCl; , CM

513333; ($Eflié7/iz7‘iy). O. 1%79’f1'}‘§*9{'¢71a, O. (355%TW89n—

20, O. 2%DN1800

OX 2R$YE§10X 1 Rif%fi’§"é§tfi£i§éiflcHOfitfiiBEfifibfififiébtflfiflfifié5 i g

Protein/as satay" fikfiifigfififififiéfik FVHJE"*—£L’C E: 3 5 I

]—¢V%VV—A%G.ZDMfiML,EETBOfifififiéfiofiafififi\E$fi

fi%$T%EL\ZOO#1(Dwash bufferCZSmIS/I HEPES,pI—i7

. 5, 1111M CaCig, SmM MgClg, O. 5%)BSA, 0.1%7yffifé‘

955A, 0. 05%Tween—ZOifiifiSOOmkiiE1’ifiTFU‘7é) (”fix/113213

fifibto%%K%h%h®?zwfimflfifi%vyfv~yaywfiyfi~(TopC

0 u n t, P e r k i n E lme r} Tfifi'fibtg €§$flfi§§$§7§®i§ilfiibtg
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[0414] 
[~ 7 4] 

~Jjf!i:~J OXl 
No. RBA 

nM 
1 139 
7 1235 
17 294 
22 273 
29 459 
44 
51 6.4 
61 874 
65 1034 
73 3. 4 
84 6 
95 13. 4 
100 40 
113 22 
119 21 
123 451 
129 1 
136 
143 
155 10 
162 65 
16o 29 

I 174 33 
182 99 
191 1 
200 67 
208 
218 10 
228 
237 
247 22 
260 >2000 
267 118 
278 76 
282 21 
285 77 
291 >200 
302 8 
309 

[0415) 

OX2 
~}jf!i:f~J 

OXl 
RBA RBA 

No. nM nM 
7 2 296 
71 15 213 
38 18 344 
17 23 1697 
55 37 41 
26 45 13. 9 
3. 9 52 37 
16 62 >2000 
81 66 398 
5. 7 81 2b92 
3 87 43 
5. 2 96 32 
7. 5 . 105 195 
179 114 40 
5. 2 120 123 
20 125 1045 
1.5 130 22 
15 139 22 
14 144 
6 158 180 
13 163 <20 
7 167 38 
55 177 334 
21 186 22 
1 192 12 
12 203 215 
11 211 20 
3 219 10 
45 231 
31 240 9 
3 255 
70 263 82 
64 270 264 
10 279 24 
2. 4 283 172 
16 286 >200 
49 295 5 
3 303 75 

'10 311 23 

2. Mm~m~~ (PLAP7y~~) 

W5545-0l 183 

OX2 I ~Mff iJiJ OX1 OX2 
RBA RBA RBA 

:No. nM ! nM ·nM 
19 3 1034 >200 
41 16 40 1.9 
33 20 1884 117 
67 26 20 3. 7 
8 38 518 29 
6. 2 48 1153 159 
28 60 >2000 105 
153 64 74 15 
50 67 1610 164 
63 82 2. 4 3. 7 
10 88 267 13 
5 98 18 10 
18 109 12 5. 8 
1612 115 21 
7 121 10 3. 1 
84 127 1099 80 
4 135 14 8 
3. 3 141 9 1.3 
12 153 447 32 
27 161 50 12 
10 164 3 6 
10 170 7 
84 178 769 60 
7 187 16 
5 199 2 2 
8 205 9 6 
4 212 4 7 
3 225 6 3 
7 235 6 
2. 9 243 2 3. 3 
27 259 >60 
17 266 30 2. 7 
58 275 188 132 
3. 2 280 24 21 
9 284 112 6 
4. 5 290 226 >200 
6 300 495 '34 
3 308 31 
3. 1 312 136 62 

Page 185 of 453



W5545-0l 184 
72:~~ f"T 1-' 7 ::::t:::::. A f.<:!;!? 0 ;:t-v~::> v A~:=_ J: 0 0 X 2 :13 J: u" 0 X 1 ~ '§Cf;f;:r:nl;5fi{f::: 

~m~~0-*~~ft~~~7v~~==-Ar-••~--~~-Av~-~-7'lt~~~ 
fflL~~~L~. ~m~?~-~L~pBabeCLIH ~«L. -~~m-~~~0 

X 2§t'§:f;f;:~:JBm'ToHEK- 2 9 3tJv7~ / (5t1t£~%: NM 0 0 1 52 6. 3) 
~~~-~~m•~~f.OX15t'§:~~~mToHEK-293t;v7~/ (5tft~%: 
NM_ 0 0 1 5 2 5. 2) ~i~ffl L t::... if{IJIJ~H±. Y !v',z / :::r f!ifli:~- ?··;vtff:tt!!. ( 1 0% v 

/ v ~ /f 7;5 ft 7 ::> Ml Yclfu.7!1l ~ 1';- tr s i g m a C a t N o . D 6 o 4 6 ) t:p ~ '1-~ => - f. 
9 6 7 :x. ;vf v- f. 1::.. 1 0, 0 0 0 iffllHi'!/ w e l l <:flfi'fl L. 3 7 "C -c·-PJ!::tifdi': L. f 
v- f. 1::: f-t .1§' 2' -tt t::... 351. s iffll Jli'! ~ • 5· ;v ~ / :::r {!if lE ~ - /. ;v tff ±th ( o . 1 % w / v ~:or:: 7;5 
11::7 ::>Jltl,i!:Jfu.i!1l7lv7·· ".: / S i g m a C a t No. A 8 8 0 6 :2:-atr) t:=.mJlJ~2'-ttt::.. 

*~~11::15'-~<::~ v~:L~- f. L. ~~il!OC o. 1 %~/" 7-JvAJv;J,~::>~tlvfv- f. 
;::: illtlo L t::... 

£{Ell. -c' ~ ~ / ~ :L ~- :/ 3 / 1 ~ r,, t&. 1::: f. T v ~ :/ /- A ~ 7 ~ Jv A => !) / ~, 7 ::> 
~t Yllfu. li1l 7 ;v 7~ ".: v ~ 1';- tr IPI I.: :I:{Ht!H::: m~ L, rt:IB~@.t:::IJD ~ -c, ~~il!OC 3 0 0 n m o 1 
/ L cl) 7 ~ ;v A :::r !) / ~ @1JO L f::... (X I.' -c;J;ffiH@. ~ 3 7 oC -c·;t\J 1 8 - 2 4 ~F,"J:l%Jt L t::... ::. 
~ r,"J. ;;t- v ~ ::> v 5t '§: ~ ~ ffitS:: ft ::f3 J: V' ffl :Jl{& :ff: i¥J fdiB §@. p';J ;b Jv ::> r/ .b. ~:ij;) 1JO 1::. J:: "J , v 
;f:- ~7 - !'i¥ ~ -c' l!? 6 »tJ ~ 1't 7 Jv ;b I) ;:0 A 7 7 ~ - i! ( P L A P ) ~ • p B a b e C L c r 

e4vPdNN~?~-p';j~CREx4 + VIPfc~-~-:::rvf.c-;vT~§B~ 

L5tl&·Lf::... M~li5f1EO)~tf::HJ:. 351.131:::, it1B~i'!J:ff±!hl::1!1l~. 2 0!1 1-~1:1::\/~/77- (fft:t 

l'ittlk~-t- f.!) 7.b.l. 3 4 g/L. ml'itt-t- f.'] </.b. 1. 2 7 g/L::f3J:Oqmtl'itt?/.:t::>r7 
.b. 7 7k fp ¥J 0 . 2 g / L '] :Y ~ Jv ~ 7!< tp 1::.. 1';- tr) :13 J:: tF L u m i - P h o s 5 3 0 \A~ 2 

5 1-L 1 (;f!J:J't{l:::"ti~~:rt~t±) ~ ill\15- L. £i.ffil. <:: 2 ~f,,O)~ v~ .=r. ~- ::> 3 >f&: t::... ~ 
:J'tiJIIj~ (ARVO!J-~·-. /'-~v.:r.;v?-) i::..J::i'). ~!JillLt::..o 1 nmo 1/L~ l, 
:;tv~::>>-A~{i5·t§:t::..%t'9o*~~fl:::ii'~O) I C 5 Ofif[~, -t>'c:f.pt:, 3 0 0 nrno 1/ 
L 0) lf.li ~ 1::. J: !tJ -ttL -'E tL ~ §t ~ f;f;: f;:: ~~ ~' -c 0) ;:t-v~::>>- A 1:::01. '~ ~ K d f[[ ~ il!U ~ L t::.. 
1& (::... c h e n g - p r u s 0 f f :I\;~ .ffl ~' ~ Z£. L t::.. G f~ 6 tL t::.. if-5 * ~ r 0) "ffi: !::: ~ L t::.. 

[0416] 
[~ 7 5] 

~1JI[f5rj I OXIPL 
No. AP 

\ (Ki) 

1 i 157 
45 • 19.4 
64 i 133. 3 
67 >667 
100 i 146. 7 
120 : 273. 3 
139 I 113. 3 
186 i 86. 7 

[0417} 
3. llllH!'!;~®t 

OX2P 
LAP 
(Ki) 

10. 2 
0.44 
6. 3 
57. 1 
9.4 
5. 7 
1.7 
3.4 

~1i\[ {~lJ OX1P 
:'\1 o. LAP 

(Ki) 

16 80 
51 29 
65 >667 
82 0. 96 
114 47. 3 
121 26. 7 
161 32 
240 17.8 

OX2PL ~1ifll {:fiJ OX1P OX2PL 
AP No. LAP AP 
(Ki) (Ki) (Ki) 

5. 4 26 27. 3 0.4 
1.2 61 >667 25. 7 
60 i 66 >667 34. 3 
0. 08b ! 95 9. 9 0. 69 
285. 7 • 119 21. 3 0. 6 
0. 3 ; 129 0. 97 0. 059 
2. 9 i 164 0. 93 0. 124 
0. 89 263 193. 3 8. 6 

*{I:: 1} !1m~ lllJii HI'!; ~j] * ~ /l!IJ ~T 6 :1J$ ~ L ~ , "' 7 A ( C 5 7 B L / 6 N C r 1 C r L j 

) 1l:: ffl v' ~ Jlf,g l!li' i!lli ~ ( E l e c t r o e n c e p h a l o g r a m : E E G) ~ :fT fJ: ..-, t::.. 

Jjr:g l!li' il!IJ JE 0) t= /1) !::.. :fr '? 7 A (2:: 1it~ :f:!il. /1) )2-, ;J.;.-'¥ U'-J ~ ff fJ: I. ', J00 Jjlj /r- :/ 1::.. ~ § ffi ff i1J <:! ~ 

~~-~IaOO~~--L~" -'CO) •• -~~--~:Jl.:&·~--L~. 
t~ :iT[![ iW 12:: ff::: if~~ B! 1j. L. m :i:T 7J• Co 3 B~ r,, 0) llllii!lll! ~ F"9 1l:: ltt i!IIJ L f::.. o {1::: ~lim 0) IW:!IIl! WJ * 
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l;i, !It M, llfl M ~ 'f h 0) ai'¥ r.,'J 1* -c 'b 1P1 ~ 0) ff' ffl ~:if' T =. ,::: il' lit~ 2: h t::. o ft: if 4&J 0) :J3t l'f-
~10mg/kgO)&~'bL<~mm~:J3tl'f-~fi~0~. 

!@: HE: Mil' fJT 1-:: ---:::> ~ ' -c l;i or ::rc -1 :=1 A 7 y :'7 1* :rt ~ t± 0) § 11W Mil' fJT '/ 7 1- ffll ' t::. i&L J\'il iff<: ~ 5t 
fJT 7- ?' ~ i* ,tiiH::. Mil' fJT L , !@:§II: liHa'l ~ .l'HI::l LJ::_ o 

{ t; if 4&; (JJ IJlli: HE: Mf ra'l J;ff/1J[] f'P ffl I::. ---:::> v ' -c i ;i , ~ 4&J ?!§ :J3t £]- 13 0) II!: Hf\': Bi'¥ r.U c ~ $!!) :J3t £i- 13 (JJ IJlli: §II: Bi'¥ 
ra'l 0) ~ {t; 1::. J:: 0 -c ~iJZ fiffi ~ 11' tc~: 0 t::. o 1~ G n t::. ~;tf * ~ T 0) ~ 1::. :if' L t::. o 

[0418] 
[~ 7 6 

~:Jitlj;{Jrj ~~g*Bi'¥M I~*~I~Eg*Bi'¥00 
No. IOmg/kg, i No. llOmg/kg 

(min/3 hrs) i (min/3 hrs) 
1 18. 3 
51 22. 2 
95 39. 8 
105 14. 3 
121 26. 7 
141 28. { 
186 14. 7 

1 240 1 7. 7 

[ ffi~_t O)'filffl PJ"Iii'H±l 
[0419] 

! 16 19 
• 73 22. ~ I 

i 96 12. 1 
119 16 
129 30 
161 10 
191 41. 8 
263 27. 3 

~:Iii!!: f7il 
~§1.\;gJ:Z: a#r .. , 

No. 
10mg/kg 

, (min/3 hrs) 

45 I 15. 2 
82 33. !:.> 

100 23. 8 
120 11. 5 
130 24. 2 
164 48. 3 
199 ' 36. 2 

I 

~ _t ~::. i* *IJJI::.lm llfl L t::. J:: ? f::., ;;fs::;£ PJ'I 0) '/ :7 o :7 o /~ / {t if 4&J :X.I:l:: .:C 0) l2f ~ _t iJ!f<g: 2: h 
~-~;t. •~-c•n~~~or'//~~~rn~~m~~L. *~or'/2./f::.~~-t-~. ~~~ 

~ / y-- ~-=- 1-t~ 2: n ~ ll!:Df\':~iir~ 0) -=r~JJ:&rJ ;r: t::.l;t i-&'IJlHrl c L -c t~ ~ -c 1'f m-e&>~. J!,~ r'!s 1::. 
~-/FE~.~~~~/'/- (;B~ttREl ~J::U~-0)§!1:~. REg~~~r-=7. T 
~D~T~~-U. MEBi'¥?!§~~. Bi'¥~1£1t~~-. ~~--~~--~~Mtiffl~~­
X l;i!@: sf\': :f§lit:@ ~ f~ U 0) -t 0) ft!1 0) J~ .Itt tc~: c· OJ !111HII: ~iir ~ cl) 'Y II1J ;t: t:: l:t i-&JJ!\' f::.1'!5<7J C' &> ~. ~ 
' ~ I* - ~ '- 7fF: '"" ,!#- rr~ ~ = l:"-. •"" ~ ,_ -hh TI. -r If or etc;:. = """ """ E?. '""' TI. 7" ,. A<>- ''* n± .;;;;. t.r 4-. T7 \"'-- 'd.. '" 5{\ TJ X P/QJ l::t. !Jlf!. P -.. X\. 7J P'J'i'!. P , <tf.J T't' JX.. u· ....-I~_?"-. Plf!. 0 ; 1ii5 1/J\.- 1V3 iX. lF J:Z. W'~ .., '::?!' _:n:.. -.,. J>Z J:::it. -.,. _...x... 

~m~•w:m*Tfi~e;~4&J$~&uas~xA•~;fl'!l&~m. ~H~tt~a&u 
TlltD ~ TfiELIJEf~Uil> S @'l-In~~~ 1::. 7Fili1!:T ~ RE!l11t~ ; 'J ---:::;:MJ ~ ? ---:::;fr'l 1::. 00~ L t::.T 
Of\':~ ; ~t~tiJ::•W ~ ~t~H±~Jir~ ~~g~ L t::.TH!lC!lE ; /f'te~:lit~ ~ /f'te~:$'~ I~M~ L t::.TO!.\':~ 
; /<:-:\'-/'/>!lEI;:: g~ L t::. T§~~ ; ~il-~iiJlil~ 1::. M~ L t::: /f'=Df\':~ ; ffft$~:lit~ !::. OOi~ L t::. 
/FE~;-~Mffi~~;~~~~~~-;~~tt/FE!lE;M~~Ili1!:W~;a•~#ll'E;= 
:=1 7/ 11'< #~ ; .E:t ttllti :sL IJlUE:kll'E ; {ijtJ!fUJ: f:fHilli::..:le:> fJ ~ M: Uf;:: :r.ifll! & U~H~ :\i.!, 1::. ~ ft ~ 
±M~ll'E&Um~MC-~;~UI;::±#O)~~or'/2/*MCT±I::.M~L~~O)~:MJ~~ 

OJ ~ ~ 0) 'Y ii1J X I ;t l-& m; I;:: 1'f WI -c· &> ~ " 
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[:it cp' 
A 1 i:l: -'C tL -'f n !fi ~ £ ~ a fp S ~ tR. 2: t'v 0 1 l'J ~ 3 fli'il (!) !li ~ £ ~ if l- ""Z" I.e' -c 'b J:: 1t ' e lJ 
~~~~£XttN-~~v~el)~~~N&~~~. 

A 2 & VA" l::i:1!fu'z: L -"Cift~£~ rdP S ~t~ 2': h 0 1 7:1~ 3 fli'il (.T)lf[~£~:ff L -c v' -c b J:: 
v \ ;7'';v-7' 1 fpc:, ~tR. 2': n Q 7 l) -;v£' X li ill:~£~ B iP G ~tR. 2': n Q 1 h?£. 3 fli'i] (!)ill: 
~£ ~ :ff L -c 'b J: o' :7' ;v-7' 3 n• G ~tR 2': no'* 'i~Hij!Ll'!!~ --c> ~ lJ , 

R,, R" &tfR" l:l:~!Jl.:li:L-"C?I<:~mtr, /'Pij/)Jjt"f, ift~£~Bn'S~tR.2':ho 1 
tJ:I.c'L3c7)!fi~&~:ffL-ct.J:v'C 1 ~. ;;v~;v£Xt::tmt~£~Bn"=)~tR.2':no 1tJ: 
v•L30)ift~~~:ffL-ct.J:v'C" ~ 8 V:7P/;v~Jv&~~'J. 

Xl::i:,M-~r. C,_ 6 /Jv~~Y£, :it-NR.- (~cp. R 4 tt71<:~~rXI:l:C 

, ~ 5 7 ;v ~ ;v £ --c> ~ 0 • ) • - s - . - s o - X l::i: - s o 2 - --c> ~ 'J • 
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lJ :0:.//-5--{;v) ;t~/;1-:f-;v] -2- (3-7JvTP7x=Jv) -:/7P7°P/~/;b;vffi="f-
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-tT "- F, 
3 5) (lR, 2S) -N- (4-/;lool::"!}://-2-~/~) -2- [ (2, 4-:/;/.cj-;'v 

t:"!J :':::/'Y-5-~;v) ;:t=\'-Y";/.7-;v] -2- (3-7;v;:to7=:::=.;v) /7o/o;~Y:h;v;J(' 

='r-tf-:':: F, 
3 6 ) ( 1 R , 2 s ) - 2 - [ ( 2 , 4 - :/ 7 7-Jv t:" !.1 "- :/ /- 5 - ~ Jv) ;;t-"r / ) 7-;v J -
N- (5-7;v;:to-4-) J-.~/)-'f-;vt:"!J'/Y-2-~;v) -2- (3-7Jv;:to7x.:::=.;v 
) /7 o/o;~y;JJ;v;i{=\'--l;l-::: F. 
3 7) (lR, 2S) -2- [ (2, 4-'/;17-:vt:"!J "-/Y-5-~;v) ::;t-~:/:17-:v]­

N- (5-7;v;;t-o-4-;/. t-~Y")-'f-;vt:G!J//-2-~Jv) -2- (3-7;v;:tP7.:r:-:::=.Jv 

) :/7 o/Pr~/7JJv;i{:{--l;l- :':: F 
3 8) (IR, 2S) -2- [ (2, 4-/;1.7-;vt:G!.I :'::://-5-~;v) ;:t~Y";/.7-;v]-

2- (3-7Jv;;t-o7x.:::=.Jv) -N- (4-7lvTP7""':::=.;v) Y"7o::t'o;~y:h;v;J('~-l;I-O:: F 

3 9) (lR, 2S) -2- [ (2, 4-:/":><7-;vt:GlJ :':::/Y-5-~;v) ::r~/;1.7-;v] 

2- (3-7;v;;t-o7:r:.=:;I---) -N-7x.=:/V/7r:r7"o;~y7J;v;i{~-tf-C::: V, 
40) (lR, 2S) -2- [ (2, 4-/;1-'f-;vt:"!.I:'::/Y-5-~;v) ;:t~/;1-'f-;v] 

N- (5-7;v;;t-r:r-4-/ J-.~/t:G!.I:/Y-2-~;v) -2- (3-7JvTo7===-!V) /7 

o /o ;"Y:h;vffi~-1;1- "- F, 
41) (lR, 2S) -2- [ (2, 4-:/;17-;vt::'!.I:':::/Y-5-~;v) T~Y";/.7-Jv]-

2- ( 4-7 1v;;t-o 7 ===-lv) - N- ( 5 -7;v;;t-o t:" !.1 :/'/- 2 -~ ;v) Y"'l o /P ;C:.y:;Q ;v 

*~-tt-::: r--, 
4 2) (lR, 2S) -2- [ (2, 4-/7-'f-Jvt::G!J:':":/Y-5-,{;v) ;;J-~/;/.-'f-;v] 

N, 2-c:--A (4-7JvT7x:::=.;I--) /7o7'o;~y7J;v;i{~-l;I-O:: F. 
43) (lR, 2S) -2- [ (2, 4-:/;17-;vC:G!.IC:::/Y-5-~;v) ;;t-~/)f-;v] 

N- (5-7;v;;t-o-4-;/.f-~/;/.f-;vt::Gv/Y-2-~;v) -2- (4-7;v::TP7.:r:-=:;I-­
) /'l o7'rv~/;IJJv;i{"?--l;l- :':: F, 
4 4) (lR, 2S) -2- [ (2, 4-/;l;';vt:"Y:':":'/Y-5-~Jv) T~/7-'f-;v]-

N- (5-7!V;;t-o-4-;/.r/Vt:"l)/Y-2-~/V) -2- (4-7/VTP7=:::=.!V) /7o 
fp;<:y:iJ;vffi~-1;1-0:: F, 
4 5 ) ( 1 R , 2 S) - 2 - [ ( 2 , 4 - :/ ;/. 7-;v t:" Y :':: ::-" /- 5 - ~ Jv) T='r / ;/. 7-;v] -
N- (5-7;v;;t-o-4-;/. J-.=\'-/t:Gl)://-2-~;v) -2- (4-7JvTo7=:::=.;v) /7 

O/P!~/fJJvffi~-tf-"- r:-, 
4 6 l ( 1 R, 2 s) - 2 - ( 3 - /7 / 7 x :::=. Jv) - 2 - [ ( 2 , 4 - :/7 7-;v !::" l) ::: :/ / 

-5-~;v) ;:J-~/7-'f-;v] -N- (4-7;v;;t"o7=:::=.;v) /7o7r:u'-Y:h!Vffi"?--tTO:: F, 
47) (lR, 2S) -2- (3-/7/7===-;v) -2- [ (2, 4-/;/.f-;vt:"Y:':::// 
-5-~;v) ::;t-~/;/.7-;v] -N- (5-7;v;:J-ot:"lJ:/Y-2-4;v) /7o/o;"y7J;v;;J{ 

"?- -tT "- F , 
48) (lR, 2S) -2- (3-/7/7x=:;v) -2- [ (2, 4-'/:/.'rJvt:"l)C:::/Y 

-5-~k) ;:t~/;/.7-;v] -N- (5-7;v;:to-4-7-'f-;vl::"!)'/Y-2-~Jv) /:7o7 

r:u"Y:b;v;J('~-1;1-::: F. 
4 9 ) ( 1 R , 2 S ) - 2 - [ ( 4 - ::r: 7- ;v - 2 - ;/. 7- ;v t::" !.1 :':: :/ / - 5 - ~ ;v) :Z- =\'-

/ 7 T /V J - 2 - 7 X :::=. /V- N - t:" l) y / - 2 - ~ )V / :7 p 7 p /" / :h J'v * =\'- -tT ::: }''' 

5 0 ) ( 1 R , 2 S ) - 2 - [ ( 4 = 7-Jv- 2 - ;/. 7-!v t:" !.1 "- :/ /- 5 - ~ ;v) ;:t ~ / 7 7-;v 
J -N- (5-7 ;v::f"o t:" l) -://-2 -~ Jv) - 2-7 x.:::=.;//;7 o :7r:z;-:y1JJv;;J{~-l;l- :3:. F. 
51) (lR, 2S) -N- (5-/7/t:"!}://-2-~Jv) -2- [ (4-x-'f-;v-2-
_:><7-Jvl::"l) :3:.:/Y-5-/,;'v) ::;t-~/7-'f-;v] -2-7=~J'v/7o/o;~Y:h;v;;J{~-l;I-C::: P', 
52) (lR, 2S) -N- (5-7oot:"!.1/Y-2-~;v) -2- [ (4-=7-Jv-2-
77-;vel) :':::/Y-5--l;v) ::T~/7-'f-;v] -2-7I~Jv/7o7"o;-":y:;Q;v;;J{~-tf-O:: F, 
53) (lR, 2S) -2- [ (4-='f-;v-2-7'7-!vt="Y"-/Y-5-~Jv) ;:t~/77-

Jv] -N- (5-7Jv;;t"ot:"!}'//-2-~Jv) -2-7x=:;v/7o7o;"Y:bA--;;J{=\'--l;I-C::: F 
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54) ( 1 R, 2 S) -2- [ (4 -.:r>f-;v- 2- ~ 7-Jvt:" ') :0: :;//-5--1 !v) ;;d-qoy ~ 7 
;J...-] -N- ( 4-7 ;J...-:;d-o 7 :x-.:=.;J...-) -2-7 ::r:.:=.Jv:/:7 P:/P/~/;:b;J...-*qo-fT :0: F, 
55) (lR, 2S) -2- (3, 5-/7JvTP7=.:::.;J...-) -2- [ (2, 4--:/:~y;J...-t:" 

') :0://-5-.-{JL..) :;d-;.\'-:/~7'-!V] -N- (5-7Jv;;d-P-4-_;1.7'-;vt="')-//-2-.-{;v) 

:/:7 P :/P/~/1J;J...-7f,':'f--rt- :0: F, 
56) (lR, 2S) -2- (3, 5-/7JvTP7::c..:=.;v) -2- [ (2, 4-/_;1.7'-;ve 

') ~//-5-.-{;J...-) :;d-qo:/_;1.7'-;J...-] -N- (4-7JvTP7=.:=.;J...-) :/:7o:/w/~/1J;J...-#qo 

-rt-~F, 

57) (lR, 2S) -2- (3, 5-/7;V::?t:::z7=.:::.;v) -2- [ (2, 4-/_;1.7'-;vt:o 
lJ ~//-5--1 Jv) ;;d-qo:/ _;I f;v] - N- t:" ') //- 2--1 ;J...-:/:7 o :/:::z /~/1J;v:$;.\'--rj- 0:. F 

58) (lR, 2S) -N- (5-7ooef}//-2--1';v) -2- (3, 5-/7;J...-:;d-o 

7 =.:::.;J...-) - 2- [ ( 2, 4-/ .;~ 7'-;ve IJ :0:-//-5 -.-{;v) ::?t:t-:/ _;1. Y.1v J :/:7 o :/o /~/ 
:fl;v#qo-7-:0: F, 
59) (1 R, 2S) -2- (3, 5-/7JvTP7=.:::.;J...-) -2- [ (2, 4--/_;I.:;';J...-1:::' 
l)~//-5--1;v) :;d-qo:/.;17'-!V] -N- (5-7;J...-:;d-ot:'lJ//-2--1;v) :/:7o7'o/-: 

/:h;v#qo-fT ~ F, 
6 0) (lR, 2S) -N- (3, 4-/7JvTP7=.:::.;v) -2- (3, 5-/7Jv;;d-o7 
=.:::.;J...-) -2- [ (2, 4--/_;1.7'-;vt:'l) ~//-5-.-{Jv) ::?t:'f-:/~/';v] :/:7:::z:/or'-/::b 

;J...-*qo-+T :0: F, 
61) (lR, 2S) -N- (2, 4--/7;v::?to7x..:=./v) -2- (3, 5--:/;7lv::?to7 

=.:::.;v) -2- [ (2, 4-/~Y.;J...-t:'l) :0://-5--1;v) ::?t:t-:/:><7-;v] :/:7o:/or'/:h 
;v#qoy~ F, 
62) (lR, 2S) -N- (5-:/7/e!)-//-2-/(;J...-) -2- (3, 5-/7;v:;d-P 

7=.:::.;v) -2- [ (2, 4-/7-7-Jvt:'l) =0://-5-/(;v) ;;d-qo:/,-.J.Y.;v] :/YP:/O/~/ 

:h;v*:.\'--rt-=0: F. 
63) (lR, 2S) -2- (3, 5-/7;v:;d-P7x.:=.Jv) -2- [ (2, 4-//-7'-JV!:::' 
IJ ~//-5-.-{;v) ;tqo://-7'-;J...-] -N- (5-7;v:;d-P-4-.;I f-.qo:/el}//-2--1Jv 

) :/Y o:/P/~/;b;v*:t--rt- :0: F, 
6 4 ) ( 1 R, 2 S ) - N - ( 5 - 7 P P 1::' I} Y / - 2 - .-{ !v) - 2 - { [ ( 4 - (_;I ]-- :.\'- :/ 

~7'-;v) -2-_;1.7'-;J...-t:'IJ ~//-5--1'1v) ::?t=\'-:/] /-7'-Jv) -2-7x.:::.;v:/7r:r:/r::u{/ 

:h Jv * :t- -lJ- :0: F, 
6 5) (lR, 2S) -N- (5-:/7/t:'lJ-//-2-.-{;J...-) -2- { [ (4- U f-.qo:/ 
/- 7'-;J...-) - 2-:1 7-;vt:' IJ :0: //-5--1 Jv) ;tqo:/] ~ Tlv) - 2-7 .x..:::::.;v:/7 o :/:::zr'./ 

:h ;L---#:.\'--J!- ~ F, 
6 6) (lR, 2S) -N- (5-7;v:;d-ot:'I}//-Z--{;J...-) -2- { [ (4- (/-f-.=\'­

":/~7'-Jv) -2-/-7-Jvt:'l) ~//-5-.-{;v) :;d-qo:/] J:Y.;v} -2-7=.:=.;J...-:/7o:/or' 

/ :h ;v:$ qo-J!- ~ F, 
6 7 ) ( 1 R , 2 S ) - 2 - [ ( 4 - ;I f-. :.\'- :/ /- 7 IV- 2 - ~ 7 Jv e 1J 0:. -/ / - 5 - -1 

;'v) ::?t qo :/ ;< 7 Jv J - 2 - 7 :::c .::=. Jv- N - [ 5 - ( f-. lJ 7 ;t.-- ::?t o ;1 7 1v) t:' IJ :;; / - 2 -
-1 Jv] :/ "7 P 7" o -'~ / ::b Jv :$ qo -rt- ~ F, 
68) (lR, 2S) -N- (5-7;v:;d-o-4-;17'-;vt:''}://-2--1'1v) -2-

[ ( 4 - ~ f-. qo :/ /- 7 1v - 2 - ~ 7 1v t:" ') :0: -/ / - 5 - -1 1v) ;t =\'- :/ ~ 7 1v J - 2 - 7 x 

.:::::. /V :/ 7 0 :/ p /" / j] /V * qo -IT ::. P'' 
6 9 ) ( 1 R' 2 s ) - N - ( 4 - 7 }V ::r [:1 7 = .:::::.IV) - 2 - [ ( 4 - /- 1-- qo :/;I T /V 

- 2 - /- T Jv e l) :0: :;; / - 5 - -1 !V) ::r qo :/ ~ T /V] - 2 - 7 I .::=. Jv :;./ y p :/ 0 /-': / :h fv 

* qo -lj- :0: )'' ' 
7 o ) ( 1 R , 2 s ) - N - ( 3 , 4 - :;; 7 ;v ::?t o 7 I .::=. ;v) - 2 - [ ( 4 - ;1 1-- qo :/ 
:1 7 ;v- 2 - /- 7 ;t.-- 1:::" IJ -::. / / - s - -1 Jv) ::?t qo ::..-- ~ 7 ;v J - 2 - 7 x .::=. .Jv :/ 7 o 7" o /-:; 
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~ ;iJ }V ffi =\'--!]- ~ F' 
7 1 ) ( 1 R, 2 s ) - 2 - ( 4 - 7 o o 7 ~ .:::::.;t--) - 2 - [ ( 2 , 4 - :/7 7 Jv t:" !J ~ :/ ~ 
-5-~;v) :T:o\'/77-;v] -N- (5-/iv:Tot:"l) /~-2->{;v) /--7•:r7or':~;iJ;vffi 

=\'- -f;f- ~ i·"' 
7 2) (lR, 2S) -2- (3, 4-:/7;v:;&-o7=-==-!v) -2- [ (2, 4-/77-lvl::" 
l)~:/~-5->{~) :T:o\'/77~] -N- (5-7Jv:;&-o-4-7'T;vl::"l)/~-2->{~) 

/--7 p /o /{ ~;iJ JL<*=\'--1]- ~ F' 
73) (1R, 2S) -2- (3, 4-:/7;:--:To7x.:::::.;v) -2- [ (2, 4-/77;vl::" 

!) ~/~-5->{;v) :T=\'-/77-Jv] -N- (4-7Jv:t'o7=-==-lv) '/"Yo7"o/"~fJ;v;f-~ 

-lT~ F, 
7 4) (lR, 2S) -2- (3, 4-:/7;:--:To7x-==-;v) -2- [ (2, 4-:/Y:'f-;ve 
!J ~ /~- 5 ->{ ;v) :t-='1'- / ;;( 'f';v] - N-l::" !J /~- 2 -~ ;v/7 o/o,~~;iJ;vffi:o\'-lT ~ F 

7 5) (1R, 2S) -N- (5-/7/l::olJ/~-2-i';v) -2- (3, 4-:/7/v:To 

7=-==-~) -2- [ (2, 4-/77-Jvl::"l) ~:/~-5-~Jv) :T=\'->77-Jc'] /7o/o/~~ 

;iJ I v ;f- :o\' T ~ f'\ 
7 6 ) ( 1 R , 2 S ) - N - ( 5 - 7 o o !::" !) / / - 2 - >{ Jv) - 2 - ( 3 , 4 - :/ 7 ;v T o 

7x.:::::.;v) -2- [ (2, 4-/7'TJvl::ol) ~/Y-5->{Jv) :T=\'-/7'T;v] :/7o/o/~/ 

;iJ IV ;t; =\'- -!]- ~ F' 
7 7) (lR, 2S) -2- (3, 4-/7;v:To7::L.:::::./v) -2- [ (2, 4-/77-Jvl::' 

!) ~/~-5->{;v) :T=\'->;J."f-;v] -N- (5-7Jv:;tot:"l)/~-2-/:;v) >7o/o/~ 

/:;!lJv *' =\'- -tT ~ F, 
7 8) (1R, 2S) -N, 2-l::-·A (3, 4-/7Jv~o7=-==-!v) -2- [ (2, 4-/ 
77-JL--l::"l) ~/Y-5-~Jv) :T=\'-:/;J."f-;v] >7o/o/<;Y;iJJv;t;=l;---l}-~ F, 
7 9) (lR, 2S) -N- (2, 4-/7Jv;T'o7=-==-!Y) -2- (3, 4-/7;v:;&-o7 

=-=-IV) -2- [ (2, 4-/;J.'f-;vel) ~/~-5-~;v) :T=\'-/77'-;v] >7D/o/~Y;iJ 

;v;t;=\'--tT~ F, 
8 o) (lR, 2S) -2- (3, 4-/7Jv:To7=-==-;v) -2- [ (2, 4-:/;J.'T;ve 
!) ~/Y-5->{;v) :To!f/J'T;v] -N- (5-7;v;;t-o-4-;J. t--~:/elJ/~-2->{;v 

) :/Y o/o/"Y;iJJv;t;=\'--f;f-~ V, 
81) (1 R, 2S) -2- [ (2, 4-/77-;vt:"l) ~/~-5-/,;v) ::t':o\'/;J.'f'Jv]­
N- (5-7Jv::t'ot:":J/~-2->{;v) -2- (3-7 l--=\'-:/7x.:::::.;v) :/7D/orC:/;iJJv 

;f, =\'- -lj- ~ f-''' 
8 2) (lR, 2S) -2- [ (2, 4-/77'-Jvel) ~/::..---5-~;v) :T=\'-/77-JL.·]-

N- (4-7Jv::t'o7=-==-;v;v) -2- (3-7 1--=\'-/7=-==-;V) :/7o/o/'O/;iJJv#=\'--l;l-~ 

F, 
8 3 ) ( 1 R , 2 s ) - 2 - [ ( 2 ' 4 - y ;J. T /V t:" !) ~ :;; / - 5 - >{ IV) T =\'- ~/ ;J. T 
Jv J - N - ( 5 - 7 Jv :T D - 4 - ;J. 7 Jv t:" !J :/ ::..-- - 2 - >{ ;v) - 2 - ( 3 - ;J. 1-- =\'- > 7 = 

.:::::.;v) /' 7 o / o /" y ;iJ ;v;t; =~;- -J;J- ~ V, 
8 4 ) ( 1 R , 2 S ) - N - ( 3 , 4 - :/ 7 Jv :T o 7 = .::::::. ;v) - 2 - [ ( 2 , 4 - :/ ;J. 

7- ;v l::" r; ~ :; ~ - 5 - >{ Jv) :T =\'- > 7 7- Jv J - 2 - ( 3 - 7 1-- =\'- :/ 7 = .::::::. Jv) :/ 7 o / o 
/{ ~ ;iJ /V * =\'- -lj- ~ F 
8 5) (1R, 2S) -2- (3-7;;_...;;J--o7=..:::::.;v) -N- (5-7;v:Tol::"!)/~-2-

~;~) -2- [ (4-/. l--=\'-:/77-;v-2-77-Jvl::"l) ~//-5->{;v) ;;&-=\'-/:J.'T;~] /~ 

o /rv{y;iJ Jv;t;=\;--lj- ~ F, 
86) (1R, 2S) -2- (3-7!'-';:d--o7=-==-lv) -N- (4-7!vT07x-==-lv) -2 

- [ (4-;J. 1--=\'->77-Jv-2-77-;vel) ~/>-5-/,;v) ;;t-=I;->77'Jv] /~o7"or~/ 

;iJ ;~;t;=\'--1]- ~ F, 

8 7) (lR, 2S) -2- (3-7;/;;&-o7::r:.:::::.;v) -2- [ (4-7 I--=\'-/77';~-2-

;J.'f'Jvl::"l) ~/Y-5-~;v) ;;t':o\'/;J.'f';v] -N- (t:ol)/Y-2->{;v) /~P/or~~;iJ 
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;v:¥ of-1T :o; F, 
8 8) (1R, 2S) -N- (3, 4-:/7;v::To7:o::=-;v) -2- (3-7JvTP7x=-lv 

) -2- [ (4-7 1--of-~77-;v-2-77-lvl:::"l) :O;'/Y-5-~Jv) ::Tof-~77-;v] ~:7o7 

or;Y;'J;v;¥~--!j-:0; F, 
8 9 ) ( 1 R, 2 S) - N, 2 - r:··;z._ ( 3- 7 !v::T o 7 x =-;1/) - 2- [ ( 4-/ }-of- S./ />1 7-

;v- 2-7 7-!vl:::" l) :o; :/>- 5 -~ Jv) ;;t~~ 7 'T!v] ~:7 o 7"r:u~Y:7JJv:¥of-1T :o; F, 
9 0) (lR, 2S) -N- (2, 4-'/7tv::To7x=-!v) -2- (3-/JvTP7;r.=-!v 
) -2- [ (4-7 i"-of-~77-lv-2-7'7-!vl:::"l) :0;:/>-5-~;v) :t-~~77-;v] ~:7o7 
o /~Y:1JJv:¥~1T :0; F, 
91) (lR. 2S) -N- (2. 5-:/7;v::To7:L=-!v) -2- (3-7;v::To7::c=-;v 
) -2- [ (4-7 i--of-~/f;v-2-73'-;vl:::"IJ :0;'/Y-5--{;v) ;;t-~~77-Jv] ~:7o7" 
0/~Y:h;v;¥~--lj- :O; F, 
9 2) (1R. 2S) -N- (5-;7oot:"l):/Y-2-~;v) -2- (3-7Jv::TP7::c=-
;v) -2- [ (4-/ i"-of-~77-Jv-2-73'-Jvl:::"l) ':::/Y-5--{;v) ::t-~~73'-;v] ~'io 

fo/~Y}JJv:¥~-IJ-:0; F', 
9 3) (1R, 2S) -N- (5-7;v;;to-4-77-;vt:"l):/Y-2-~;v) -2- (3-

7;v;;to7x=-!v) -2- ( (4-7 1--of-//3'-!v-2-73'-Jvl:::"l) :0:'/Y-5-~Jv) ::otolr-~ 

;1-:i!V] /'lo7"or;yjJ;v:¥of--IJ-:O: F, 
9 4) (1R, 2S) -N- (5-/7/!:::" 11:/Y-2-~;v) -2- (3-7JvTP7:L=-
!V) -2- [ (4-71--~~/'T!V-2-77-!Vl:::"l):O;'/Y-5-~!V) T~/7'1-!V] ~;:ro 
7"D/~Y:7J;v;J,'~1f-:O: F, 
9 5) (lR. 2S) -2- (3-7JvTP7==-!v) -2- ( [ (4-;1 1--~'/73'-Jv-2 
-Jf-Jvt:"I):O;'/Y-5-~;L--) :t-olr-~;<7-;L--] -N- [5- UlJ7;!-~:7,-o;<f;v) t:"l):/y 

2 -~ ;v] /:7 o7or'>:7J;v;¥of--lj- :0; F, 
9 6) (lR, 2S) -2- (4-7Jv;;l-o7x=-!v) -N- (5-7iv::Tot:"IJ/Y-2-
~ 11--) - 2 - [ ( 4 - / !"- ~ /7 7 Jv- 2 - 7 7-1v !:::" lJ :O; :/ Y- 5 - 1' ;v) ;;t ~ // 3'-iv] / 7 
D fD/~/;IJ;v;¥of-1j- .~ ~-, 

9 7) (1R, 2S) -N, 2-e··./\ (4-7!vTo7x=-;v) -2- [ (4-7 t-of-~'/T 
;v-2-/:f-;vl:::"l) ':::/>-5-~;v) ::T:'f->;<7-;v] >:7o7o/~/:7J;v:¥:'f-1f-':: F, 
9 8) (1R, 2S) -N- (5 'iool:::"l)/Y-2-~;v) -2- (4-7JvTP7==-
!v) -2- [ (4-/ f-of->/:f-;v-2-/3'-;vt:"l) ::;::/>-5-~'v) ::t-~~77-;v] ~:7o 

fo-"'Y;'JJv:;J,':'f--IJ-:0: F, 
9 9) (1R, 2S) -N- (5-7Jv;;to-4-77;vl:::"l):/Y-2-~;v) -2- (4-

7 Jv:To 7 .:r:=-;v) - 2- [ (4 -7 !"-of->/ 3'-Jv- 2-/ 3'-Jvl:::" lJ :o; :/>- 5 -~ ;v) ::otolr-~ 

73'-;v] ~7o7o/"YJJJv:¥of--IJ-:O; F, 
1 oo) (lR, 2S) -2- (4-7;v;;to7==-lv) -2- [ (4-/ t-:'f-~/:f-;v-2 
-7 3'-;vl:::" l) :0; '/Y- 5 -~ ;v) ::T:'f-> 7 3'-!v] - N- !:::" l] '/Y- 2 -~ ;v~'i o 7o /~Y;'J!v 

~:\-T :3: F~ 
10 1) (1R, 2S) -N- (3, 4-:/7/VTP7.:r:.=-;v) -2- (4-7Jv::TP7x=-

Jv) -2- [ (4-/ t-~//3'-Jv-2-73'-;vl:::":J C::::/>-5-~;v) ::ot~~/7-;v] /'io 
7o/~Y:7J;v:¥of-1T :o; F, 
10 2) (1R, 2S) -N- (3-7JV.TP7==-!v) -2- (4-7;v;;tP7.:r:=-;v)-

2- [ (4-/ l--:'f-//3'-;v-2-/3'-Jvl:::ol) ::;:/Y-5-~J'v) ::T~//3'-Jv] /Yo7o/~ 

Y:7JJ'-":¥of-1J-:O; F, 
10 3) (1R, 2S) -2- (3, 4-/7;v::T::z7==-!v) -2- ( [ (4-/ r~>/ 
7 Jv- 2 - 7 7 ,~,.- e lJ :o; / >- 5 - ~ ;v) ::ot of-> 7 7 ;v J - N- ( e !J :/ >- 2 - ~ ;v) ~ 7 o 

7'rv~yjJ;v:¥:'f--IJ- :0; F, 
1 04) (1R, 2S) -2- (3, 4-/7;V:?t-o7.:r:=-!V) -N- (5-7;v;;to-4-

;l 'fi--t" lJ :/ >- 2 - -1 ;v) - 2 - [ ( 4 - 7 t- of- > 7 7 '"- 2 - 7 7 ;v e lJ :o; / >- 5 - ~ ;v 
) ::ot:'f->/7-;v] >7o7o/"Y:7J;v;¥~-!J-C::: F, 
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10 5) (lR, 2S) -2- (3, 4-/7;v:;f-u7=='-!V) -N- (4-7Jv;;t"c7::r:::=. 

;v) -2- [ (4-/ 1--:'f-Y/'f-;v-2-/'f-;vl:::"l) ::://-5--f;v) ::t-:'f-/.77'-;v] ::/-7u 

/u/~/7JJv~~~::: F, 
106) (lR, 2S) -N, 2-1::'':<- (3, 4-/7Jv:Tu7=='-!v) -2- [ (4-/1-­

~ / ;J. 7-;v- 2-/ 7-;v 1::0 1J ::: //- 5 --1 ;v) :t-='t-Y /"" 7 ;v] /-7 u / u r~ /:b ;v;J~~-!T::: F 

10 7) (1R, 2S) -N- (2, 5-/7;v::t-o7::r:=;v) -2- (3, 4-/7Jv::t-o 

7==!v) -2- [ (4-/ J-.:'f-Y/'f-;v-2-7-;';vl::ol) :::,//-5--{;v) ::t-~/;1-T!v] 
//7 t:J7o:::Z/~/1JJv~~-JT :::_ F, 
10 8) (1R, 2S) -N- (2, 4-:/7Jv;;t"o7::r:::=.;v) -2- (3, 4-/7;1.--::oj-o 

7==;v) -2- [ (4-/ J-.:'f-Y;J.'f-;v-2-7-TJvt:"l) :::.//-5---f;v) ::t-='t-Y/-T!V] 

Y-7 o /o ''/1J;v;~~-!T ": F, 
10 9) (1 R, 2S) -N- (2, 3-/7Jv;TD7x::=.Jv) -2- (3, 4-/7Jv;t-o 
7x=;v) -2- [ (4-7]·~//-T;v-2-/-T!vl::cl) '0;://-5--{;v) ;:j-:1(-Y;I-T;v] 

// :::z7'a,\/1JJv~~~:::. F, 
11 0) (IR, 2S) -2- (3, 5-:/7Jv:t"D7=='-!v) -2- [ (4-/ J-.:'f-//7'-
/V- 2- ;J. T!v 1::0 l) :::_//-5-4 ;v) ::oj-:1(-y 7 T!v] - N- t:•!) //-2 --{A-/ 7 ::1 /o '' 

/;b;v;J'~-!T": F, 
1 1 1 ) (lR, 2S) -2- (3, 5-/7;v;Tt:J7x=lv) -N- (4-7;v;;t"P7x::=. 

;v) -2- [ (4-.7 J-.:'f-//-Ttv-2-77'-.Jvt:·!J ::://-5--i'Jv) :::t~Y/7-;v] Y/o 

/o'"/1J;v;f,:'f--JT:::. F, 
112) (1R, 2S) -2- (3, 5-:/7;v;TP7x::=.Jv) -N- (5-7;v;;t"o-4-

/'f-Nt:"l)://-2--{/V) -2- [(4-;J.J-.:l(-Y;J.-T!V-2-/7'-!V~l)"://-5--{!V 

) ;&-~/:J.-T!v] // o/or~/1J;v~:l(--JT:O: F, 
113) (lR, 2S) -N- (3, 4-:/7;v;To7cx:=;v) -2- (3, 5-:/7;v;t-D 
7cc=!v) -2- [ (4-;J. 1--~Y/-T;v-2-;J.-TJvl::"l) :0:://-5-4;v) ;t-:l(-Y;I-T;v] 

Y/ o/o''/1J;v~o\'--IT:::. F, 
1 14) (lR, 2S) -2- (3-/7PD7==!v) -2- [ (4-/ J-.:l(-//'f-Jv-2-
/'f-Jvt:o!) :0://-5--{Jv) :T~//-T!v] -N-1::0 1)//-2--i'!v/7P7°PF'~/;b;v~ 

='t-~:::. F, 
1 1 5) (lR, 2S) -2- (3-/PP7=='-!v) -N- (5-7Jv;;to-4-/-T!vt:" 
lJ //- 2-4 ;v) -2- [ (4- / 1-- ~/_:>( -T;v- 2- ;J. -TJvt:o !J::: ://-5-4 ;v) :;t-:1(-Y 

/-T;v] Y7o/o,-::/1J;v;t;':l(--JT": F, 
116) (lR, 2S) -N- (5-7;v;t-o-4-/'f-;vt:ol)//-2--{;tr) -2- (3 

-7;v;t-o7==!v) -2- ( { [4- (;J. 1--:l(-Y.::r:"f-;v) -2-/7-Jvl::ol) '0:://-5--{Jv 

] ::t-~/} .o<r1v) //o/oJ{/;b;v~~-IT": F, 
11 7) (lR, 2S) -2- (3-7/v;t-D-5-/ l--~/7::c=!V) -N- (4-7/vT 

P7x=!V) -2- [(4-/J-.~//-T;tr-2-/-T!Vt:"l)";//-5--{/V) T~Y/TJV 

J Y-7 o7oo,\/1JJv~='t-~ ": F, 
118) (lR, 2S) -N- (3, 4-:/7JvTP7==!v) -2- (3-7/vTD-5-

.7 1--~//==;v) -2- [ (4-y( 1--~Y;J.fJv-2-;J.'f-Jvl::o!) :::://-5--{Jv) T~/ 

/ 'f-;:--] Y/ o/o!~/iJJv~~~:::. F, 
119) (lR, 2S) -2- (3-7;J...o;&-o-5-/ J-.o\'-/7.:r:=;v) -N- (5-7;v;;t-

ot:"l)//-2--{Jv) -2- [ (4-;J. J-.:l(-//-T;v-2-/-TJvt:"l):::_://-5---f;v) ;t­

~Y/7-Jv] //7D7"o,"/7J;v~~-IT::: F, 
1 2 0) (1 R, 2 S) -2- (3-7/v;TP-5-/ !--:'f-Y7c:r:=;v) -N- (5-7;v:;f-

P-4-/I--='t-Y~l)//-2--{N) -2-[(4-/l--o\'-//-T!V-2-;J.-T!V~!J:O:V/ 

-5-4;v) :T~Y;J.-T;v] //o/o/\/}J;v#~-!f-'0: r---, 
1 2 1 ) ( 1 R, 2 s ) - 2 - ( 3 - 7 ;v ;t- o - 5 - / 1-- :!?- / 7 x = ;v) - 2 - [ ( 4 - / r-
~/ / 'f-;v- 2-/ f;vt:" l) :::.://-5---1' Jv) ;t-~y / 7-Jv] - N- t:Q!) :;}/- 2 --1 Jv// 
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o 7"o rC:/ :tJ ;v;:f,'~-Jf ~ 1-'', 
12 2) (1R, 2S) -2- (3-7;v;To-5-7 l--~/7x:=:;v) -N- (3-7/v:T 

P7x:=:;v) -2- [ (4-/ J--~//'f';v-Z-77-;vt:"l) :0://-5-~;v) ;;t"~/77-;v 

] /5' o/o;~/::b;v;:f:\'--Jf ::': F, 
12 3) (1R, 2S) -2- (4-7;v;To-3-/ f--~/7I:=:;v) -N- (5-7/vT 

o-4-77-Nl::"l)//-2-~N) -2- [(4-71--~//":f-N-2-/":f-N~l):0://-

5 -~ ;v) :ot"~/ / ":f-;v] /:7 o/oF':/;b;v;:f,'~-Jf:O: F, 
1 2 4 ) ( 1 R , 2 s ) - 2 - [ ( 4 - x 7 ;v - 2 - 7 7 ;v !::" lJ ~ / /- 5 - ~ ;v) :;t 
~ // 7- Jv] - 2 - ( 3 - 7 !L- T P 7 I :=:;v) - N- !:::, ) //- 2 - ~ /V / ;:7 P /0 /-z / 
;b ;v ;:f ~ -Jf ::': F , 
1 2 5) ( 1 R ' 2 s ) - 2 - [ ( 4 -X T /V- 2 - / T /V t:" l) :::: / /- 5 - ~ )V) ;;d-

~ / ;< T IV J - 2 - ( 3 - 7 /V ;;d- a 7' I ;::: /V) - N - ( 5 - 7 /V :;t 0 l::o I) / / - 2 - ~ /V 

) :/ :7 0 / 0 /~ / ;b /V * ~ -Jf ::': F ' 
1 2 6 ) ( 1 R , 2 S ) - N - ( 5 - / 7 / l::, !) / / - 2 - ~ 1v) - 2 - [ ( 4 - = 7 
Jv - 2 - ;!- T Jv t:, l) :0: / / - 5 - ~ Jv) ;;d-~ / _:1, T Jv] - 2 - ( 3 - 7 Jv :;t P 7 I :::: /v) 

:/ :7 o 7 o /"' / :tJ IV J:f> ~ -Jf :0: F , 
1 2 7 ) ( 1 R , 2 S ) - N - ( 5 - :7 o o !::" !] ~' / - 2 - ~ ;v) - 2 - [ ( 4 - :::c 7 
lv - 2 - 7 7 ;v t:" 1J :0: / /- 5 - ~ Jv) :ot" ~ :/;I- 7- ;v] - 2 - ( 3 - 7 ;v :ot" o 7 I :::: 1v) 

:/ 7 p 7 t1 ;-': / ;b )V * ~ -Jf ::': F ' 
1 2 s ) C 1 R , 2 s ) - 2 - [ ( 4 - :::c 7 ;v- 2 - / 7- 1v e 1J :0: / > - 5 - ~ ;v) :::t 
~ / ;!- 7-Jv] - N- ( 5 - 7 lv :ot" o - 4 - / 7- ;v t:o l) //- 2 - ~ ;v) - 2 - ( 3 - 7 ;v 
:;t 0 7 X ;::: }V) :/ :7 0 7° 0 /~ / ::b IV*:\'-- -Jf :::: F' 
1 2 9 ) ( 1 R , 2 S ) - 2 - [ ( 4 - :::c 7- ;v - 2 - / 7- Jv !::" l) :0: / / - 5 - ~ ;v) :;t 

:\'-- / / T Jv] - 2 - ( 4 - 7 lv T P 7 x :::: Jv) - N - t:, I) / / - 2 - ~ JV '0/ 5' P 7 P /~ / 

;b Jv * ~ -tT :::: 1-' , 
1 3 0 ) ( 1 R ' 2 s ) - 2 - [ ( 4 - I T /V- 2 - /.,( 7- /V t:• I) :0: / / - 5 - ~ /V) ;;t 

:\'-- :/ 7 r ;v J - 2 - ( 4 - 7 ;v :;t o 7 x :::: ;v) - N - ( 5 - 7 ;v :ot" o !:', r; / / - 2 - ~ ;v 
) :/ ;; 0 7 p /;;, / jJ }V ,j: ~ -Jf ~ F ' 
1 3 1 ) ( 1 R , 2 S ) - N - ( 4 - 7 o o t:" l) / / - 2 - ~ 1v) - 2 - [ ( 4 - :::c 7 
Jv- 2 - 7 T ;!--- !:::" lJ :::: / > - 5 - ~ ;v) :T ~ / .:1 7- ;v] - 2 - ( 4 - 7 ;t.-- :;t o 7 = :::: ;v) 

/ :7 t1 7 0 /" > ;b IV*:\'-- -tj- ::': F' 
1 3 2 ) ( 1 R , 2 S ) - 2 - [ ( 4 - :::C T lv - 2 - / T IV t:, !] :0: / > - 5 - ~ Jv) T 

:\'-- :/ 7 T Jv] - N - ( 5 - 7 ;v ;;t o - 4 - 7 7 IV !::" I) / / - 2 - ~ !v) - 2 - ( 4 - 7 ;v 
:ot" o 7 :I. :=:/Y) /:7 o / o /~ > ::b ;v;:f=\'--Jf :0: F, 
1 3 3 ) ( 1 R , Z S ) - 2 - [ ( 4 - :::c 7 ;v - 2 - :1 7 Jv e lJ :::: / > - 5 - ~ ;v) ;;t 

:\'-- / 7 7 ;v J - N - ( 3 - 7 Jv ;;t o 7 .:c .:::. ;v) - 2 - ( 4 - 7 ;v :ot" o 7 x :::: ;v) / ;; o / 
o ;~ > ;b ;vffi=\'--lf ~ F, 
1 3 4 ) ( 1 R , 2 S ) - 2 - [ ( 4 - :::c 7 ;v - 2 - / 7 ;v e l) :0: / > - 5 - ~ ;v) ;;t 

:\'-- :/ / 7- .Jv] - N , 2 - t:'' 7- ( 4 - 7 ;v :ot" o 7 I :::: ;v) / :/ o / o ;~ > 11 ;v ffi :\'-- -Jf :0: F, 
1 3 5 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - / / 7 Jv e 1J :::: / / - 5 - ~ ;~o) :ot" :\'-- :/ / 
7- ;'v] - 2 - ( 3 - 7 Jv :ot" o - 5 - / 1- :\'-- :/ 7 = :::: ;v) - N - ( 5 - 7 ;v :T o e 1J / > -
2 - ~ Jv) / :7 o / o ;~ / ;b IV ffi :\'-- -Jf :0: F, 
1 3 6 ) ( 1 R , 2 S ) - N - ( 5 - :7 o o !:'" I) / > - 2 - ~ Jv) - 2 - [ ( 2 , 4 -

/ / r ;L-- e IJ :0: / > - 5 - ~ ;v) :ot" ~ :/ /.,( 7- ;v J - 2 - ( 3 - 7 ;v ;;t a - 5 - / 1-- :o'f :/ 7 
x :::: ;v) :/ 7 o 7° o /~ / ;b ;v ;:f.'~ -Jf :0: F, 
1 3 8 ) ( 1 R , 2 s ) - 2 - [ ( 2 , 4 - / :1 7 ;v e r; :0: ~) / - 5 - ~ ;v) ;;t :t- :/ 7 
7 Jv] - 2 - ( 3 - 7 1v :T o - 5 - 7 1-- :\'-- :/ 7 :I. :::: Jv) - N - ( 5 - 7 ;v :ot" o - 4 - / 7 
fv !::" ) :::: / / - 2 - ~ Jv) / 7 o / o rC:. > }J IV :;:F :\'-- -Jf :0: F , 
1 3 9 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - / / 7 Jv !:::" !) :::: / / - 5 - ~ Jv) :;t :\'-- :/ 7 
7 ;v] - N - ( 5 - 7 Jv ;;t o !:::" lJ / / - 2 - ~ 11--) - 2 - ( 3 - 1-- 1) 7 ;v :ot" o / 7 ;v 7 x 
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u7‘1flxi’yfixi/7fifr4f‘: F1

122) (IR,2S)*2iC3~7wa—5—fib#?7x:w)—N—(3—7wfi

5171:») —2— { (4—)z Pirifffigjb—Zififzbt‘fi iyy—s—xrw) fifrixiéfizv

3 Vfiafuz’QVflII/Ififl%fii F1

123} {1R,2S)727(4~7w§u—3—j%%97;:»)nN—(5—7mfi

u—é—fi?»€9fiy—2~4w‘—2—[(4A%b#y%%wi2~%%wfivi§yw

5—4») EVE/#6514 9’7nszfiyfiszfi‘#fii FL

124) (1R,2s)—2—{(472%w727}%»39iyV—5—4w3i

#9fi?»]—2—(8—7w%u7::»}—N—Eflyy—2~{»y§mfmfiy

flibflfi'firi F}

1 25) (IR, 2S) —2—[€4—I%1L1—2—247‘6wt“11 iifiy—E—xf») 2i“

fvi/fifibj wzw (3w7/i’71‘33?:u:fl/) ~N— (5—71E/73LBEfi-‘J‘V—2—4’li/

jyéufnfiyfiwfié%ifi,

126) (1R,2S)—N~(5—V7XE¥§V#2*4W}—2—i{4*1f

m—E—%%w59i§y—5—4w)##yx%m3—2—(3~7wia7mzw}

9?:2’f’mflyfi/I/7fi4rtif‘l FR

127) (1R. 2S)‘7NW*(5-?D::E§iPV—-2~4Ub)-2— [(4~c:%

/!i/—2“){€L;l/E:”9 iyy—SW/f/lx) fir‘yfi‘ffl/E ~2— {3—7Ji/7j'fi7l:fl/>

i/i’iflffl/QyfirxL/flfiéfi F“

1.28) (1R, 2s) —:3— E{4~u:%vv—2——xawv5v:SVLL—5——4na j

j'ri/fig‘iv] —N—~ (5—7ib7fl‘E—4~f%fl/E’DS):/—2~r{/L/} 72* (377»

$52,771:») yr7m7°n2fyjbflx7fifflfi F1

129} (IR, 2S)-—2— [C4—cn%A~—2~%6wveu:Zypu—5~4;w %

#9%%WJ—2—(4—7wfia7::w}7N~€UVy—2—awy¢27ufiy

inmfi$fiiffi

130) (1R,28)—2~[{4—:%w—2M#%w59i?y~5—£w)f

#yx%w]—2—(4—7wfin7izw)wN—{5—7»iu§fi§y—2—fiw

)Vfimfuflyfiwfi#fiin

1 31) (IR, 23) mrq— {4—qfiu:189€2>~—2——41v)—-2— [{4-—Ia:

1972*}:1’Fwt"? Sif‘xiSi/{w} 75%?fi-7v‘d —2— (4—?1i/2F371:1E/}

i/flfljfa/iij/I/Ififrfii R

132) (1R,28)—2—[(4ix%»72wj?wEfiiVV—5~4w}i

%VX%WJ—N~(5~7m¢:—4—fi%wEUVy—2—%m3~27(477w

73’971:1L«)i257u7°:12€y7i721xfl‘?5%+}i F“

133‘) (1R, 28) —2— [ (4—I?11/—2—){’7“}I/E°9 ivy—S—xrnx} 7}—

??‘fi?flx] —N— (3—7,IE/fl’37:::/I/) —2~ (4*7/L’j‘f‘37i;fl/) 3/352?

mfl>dwufi#%i}fi

134) (1R,2S)—2~{(4—ifw—2mfifwfiviyyw5—{w)i

$VX§WJ~N,2~EX(4*7wfim7;:w}yiufuflyfiwfi#fiin

135) (1R,25)—2~[(2,4—9fi%maviyy~5—4»)¢#yx

fwji2i(3A7wiuis~%%%77;:w}—N»(5—7wfiafu§y—

2—4;?) V§Ci7flfi/{‘/7JIVF§£§“¥7‘: 1“

136) (1R,2S)wN—(5—&HE859V—2—fw3w2—[{2,4*

:23?th iVV—5—42b}73‘3?1725?fl/]—2*(3*7fl/2‘D~5—)‘ %$%€/7

IZWDV§fifmfiyfiWfi¥%iF\

138) (1R;2S}—2—[(2,4i§x%wfiui§y—5—4w)i#yfi

%»3—2—(3»7wfiu—5—fi%#y7l:w)—N—<5—7»ju—4—j%

fiEUiyyu2m4W)VfiuffiflyfiWfi%%iF~

139) (1R,28}—2—[(2,4ififlfwgfli§V—5—%w}i%yfi
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.:::: /V) y 7 ]:1 f ]:1 / ~ y ;t; /V ;:f, o'f- -1;1- :3: F' 
1 4 0 ) ( 1 R , 2 R ) - 2 - ( 4 - 7 o .:c 7 x. .:::: Jv) - N - ( 5 - 7 o o t:" lJ / / -
2 - 4 ;v) - 2 - [ ( 2 , 4 - / ;! 7 ;v t:" IJ :;: / Y - 5 - -1 ;v) ;t- o'f- Y .:J. 7 ;v] Y 7 o 7' 
o r~ > j] ;v ;:f, "t- -IT :3: F, 
1 4 1 ) ( 1 R , 2 R ) - 2 - ( 4 - 7' o .:c 7 x .:::: ;v) - 2 - C ( 2 , 4 - / ;! 7 Jv t:" 

1J :3: / / - 5 - 4 ;v) ;t- "t- Y;! 7 1v J - N - ( 5 - 7 ;v ;t- o t:" 1J / Y - 2 - -1 ;v) Y 7 a 

7 o /~ y j] 1v ~;: "t- -1;1- :;: f:', 
1 4 2 ) ( 1 R, 2 s) - 2 - ( 3- 7 o o 7 x =;v) - N- ( 5 -7 ;v;t-o- 4 -;! "f-;v t:" 

1J/Y-2-1Jv) -2- ( { [4- (;! "o'f-y;!"f-;v) -2-;17-Jvt:"l) "::/Y-5-4Jv] 
;1-o'f-y) ;17-;v) y7o7t:z/~/;iJiviFc\--IT:O: F, 
1 4 3 ) ( 1 R , 2 S ) - 2 - [ ( 2 , 4 - / ;! 7 ;v t:" lJ ":': / Y - 5 - 4 ;v) ;t- o'f- Y ;! 

7 Jv] - N - ( 5 - 7 ;v ;t- o ;! r Jv !:::" lJ / Y - 2 - -1 Jv) - 2 - ( 3 - 7 Jv ;t- o 7 = = Jv 
) y:/'o7"J::I/~/jJ;v;:f,o'f--!TO: F, 
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Approved for use through 09/30/2010. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

A r lPPIICan t I f f n orma 1on: 

Applicant 1 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Taro Terauchi 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co .. Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

Applicant2 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Ayumi Takemura 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co., Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

Applicant3 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Takashi Doko 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Hatfield, Hertfordshire Country Of Residencei I UK 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co .. Ltd .. European Knowledge Centre 

Address 2 Mosquito Way. Hatfield 

City I Hertfordshire I State/Province I 
Postal Code AL 10 9SN I Countryi I UK 

Applicant4 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Yu Yoshida 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co .. Ltd .. Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome. Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

Applicant5 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Toshiaki Tanaka 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co .. Ltd .. Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome. Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

ApplicantS I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Keiichi Sorimachi 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co., Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

Applicant7 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Yoshimitsu Naoe 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co., Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

APPlicantS I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Carsten Beuckmann 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i DE 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co., Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

Applicant9 I Remove I 
Applicant Authority (!)Inventor I 0Legal Representative under 35 U.S.C. 117 I 0Party of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Yuji Kazuta 

Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City Tsukuba Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

EFS Web 2.2.2 

Page 202 of 453



PTO/SB/14 (11-08) 
Approved for use through 09/30/2010. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

Mailing Address of Applicant: 

Address 1 c/o Eisai Co., Ltd., Tsukuba Research Laboratories 

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi 

City I lbaraki I State/Province I 
Postal Code I Countryi I JP 

All Inventors Must Be Listed - Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 26211 

Email Address 
I I Add Email I !Remove Email I 

Application Information: 

Title of the Invention CYCLOPROPANE COMPOUNDS 

Attorney Docket Number 25724-0005P01 I Small Entity Status Claimed D 
Application Type Provisional 

Subject Matter Utility 

Suggested Class (if any) I Sub Class (if any)l 

Suggested Technology Center (if any) 

Total Number of Drawing Sheets (if any) 0 I Suggested Figure for Publication (if any) I 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S. 
0 C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of 

an application filed in another country, or under a multilateral international agreement, that requires publication at 
eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be used for the Representative Information during processing. 

Please Select One: I 0 Customer Number I ® US Patent Practitioner I 0 Limited Recognition (37 CFR 11.9) 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

Prefix Given Name Middle Name Family Name Suffix I Remove I 
Jack Brennan 

Registration Number 1 47443 

Additional Representative Information blocks may be generated within this form by I I Add 
selecting the Add button. 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e). 120. 121. or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification. 

Prior Application Status I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Additional Domestic Benefit/National Stage Data may be generated within this form I I by selecting the Add button. 
Add 

Foreign Priority Information: 
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 

I Remove I 

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 

0 Yes (!) No 

Additional Foreign Priority Data may be generated within this form by selecting the I I Add button. 
Add 

Assignee Information: 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 
of the CFR to have an assignment recorded in the Office. 

Assionee 1 I Remove I 
If the Assignee is an Organization check here. ~ 
Organization Name I Eisai R&D Management Co., Ltd. 

Mailing Address Information: 

Address 1 6-10 Koishikawa 4-Chome 

Address 2 Bunkyo-Ku 

City Tokyo State/Province 

Country i I JP Postal Code 112-8088 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add I Add I button. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number 25724-0005P01 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CYCLOPROPANE COMPOUNDS 

Signature: 
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 1 0.18. Please see 37 
CFR 1.4(d) for the form of the signature. 

Signature /Jack Brennan/ Date (YYYY-MM-DD) 2010-09-22 

First Name Jack I Last Name I Brennan Registration Number 47443 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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Filing Date: 

Title of Invention: CYCLOPROPANE COMPOUNDS 

First Named Inventor/Applicant Name: Taro Terauchi 

Filer: Jack Brennan 

Attorney Docket Number: 25724-0005P01 

Filed as Large Entity 

Provisional Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Provisional application filing 1005 1 220 220 
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Claims: 
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Petition: 
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Post-Allowance-and-Post-Issuance: 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 
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LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
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date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
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Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 
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if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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5 

[Kind of Document] 

[Title ofthe Invention] 

[Technical Field] 

[0001] 

Description 

Cyclopropane Compounds 

W5545-01 
(611385342) 

The present invention relates to a cyclopropane compound having orexin r~ceptor 

antagonism or a pharmaceutically acceptable salt thereof, and a medicinal use thereof More 

specifically, the present invention relates to a cyclopropane compound effective for the treatment 

of dyssomnia such as insomnia by orexin receptor antagonism, and a pharmaceutical 

composition comprising the same as an active ingredient. 

10 [BackgroundArt] 

[0002] 

OrexinA(OX-A, consisting of33 amino acid peptides) and orexin B (OX-B, 

consisting of 28 amino acid peptides ), which are two types of intracerebral neuropeptides 

localized at the hypothalamus in the brain, have been discovered (Patent Document No. 5 and 

15 Non-Patent Document No. 1) as endogenous ligands of, G protein-coupled receptors mainly 

existing in the brain, namely, orexin receptors (Patent Documents No. 1, 2, 3 and 4). It has 

been known that such orexin receptors include two subtypes, namely, an OX1 receptor (OX1) as 

a type 1 subtype and an OX1 receptor (OX2) as a type 2 subtype. OX1 is selective to OX-A, 

and OX2 is able to bind to OX-A as well as to OX-B. Orexin has been found to stimulate the 

20 food consumption of rats, and thus, it has been suggested that orexin would play a physiological 

role as a mediator of peptides in a central feedback mechanism for controlling feeding behavior 

(Non-Patent Document No. 1). On the other hand, it has been observed that orexin controls 

sleep-wake conditions. Thus, it is considered that orexin will potentially take an approach to a 

new therapy for narcolepsy, as well as for insomnia and other sleep disorders (Non-Patent 

25 Document No.2). In addition, it has been suggested that orexin signals in the ventral tegmental 

area regarding neural plasticity associated with opioid dependence and nicotine dependence play 

an important role in vivo (Non-Patent Document No.3 and Non-Patent Document No.4). 

Moreover, it has been known that such orexin signals interact with CRF (corticotropin-releasing 

factor) signals involved in depression and anxiety disorder, and that the expression of orexin 

30 rnRNA is increased by the effects of stress (Non-Patent Document No.5). 

Accordingly, orexin receptors are considered to have high pathological 

significance to: diseases such as dysthymia, mood, mental disease or anxiety disorder; diabetes, 

- 1 -
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anorexia, and disorder in taste, eating, alcohol drinking, etc.; hypothalamic disease; insomnia; 

biological and circadian rhythm disorder; sleep disorder related to diseases such as nervous 

disease, neurogenic pain and restless legs syndrome; insomnia related to mental disorder; sleep 

apnea; narcolepsy; idiopathic insomnia; parasomnia; opioid dependence; nicotine dependence; 

5 depression and bipolar disorder; anxiety disorder; prostatic hyperplasia; dementia and cognitive 

impairment in healthy people, patients with mental and nervous diseases, and patients with other 

diseases related to orexin dysfunction; and the like. 

Recently, (2R)-2-{ (1 S)-6, 7-dimethoxy-1-[2-( 4-trifluoromethyl-phenyl)-ethyl]-3,4-

dihydro-1H-isoquinolin-2-yl }-N-methyl-2-phenyl-acetamide, a compound that functions as an 

10 orexin receptor antagonist, has been clinically developed as a therapeutic agent for insomnia 

(Patent Document No.6). · This compound brings abouia d(£reasehiwakefulness to rats, 

which is characterized by decreased functions of awakening and walking, and it dose­

dependently increases both REM sleep time and non-REM sleep time (Non-Patent Document 

No.6). Furthermore, it has also been described that this compound improves the memory 

15 function of model rats (Patent Document No. 7), and that the compound is effective for 

posttraumatic stress disorder (Patent Document No. 8). 

20 

25 

30 

[Prior Art Documents] 

[Patent Documents] 

[0003] 

[Patent Document No. 1] International Publication No. W01996/34877 

[Patent Document No. 2] JP 10-327888 A 

[Patent Document No. 3] JP 10-327889 A 

[Patent Document No.4] JP 11-178588 A 

[Patent Document No.5] JP 10-229887 A 

[Patent Document No.6] International Publication No. W02005/118548 

[Patent Document No. 7] International Publication No. W02007 /105177 

[Patent Document No.8] International Publication No. W02009/047723 

[Non-Patent Documents] 

[0004] 

[Non-Patent Document No. 1] Sakurai T. et al., Cell, 1998, 92, 573-585 

[Non-Patent Document No.2] Chemelli R. M. et al., Cell, 1999, 98, 437-451) 

[Non-Patent Document No. 3] S. L. Borgland et aL, Neuron, 2006, 49, 589-601 

[Non-Patent Document No.4] C. J. Winrow et al., Neuropharmacology, 2010, 
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58, 185-194 

[Non-Patent Document No. 5] T. Ida et al., Biochemical and Biophysical 

Research Communications, 2000, 270, 318-323 

[Non-Patent Document No.6] F. Jenck et al., Nature Medicine 2007, 13, 150-

5 155 

[Summary of the Invention] 

[Problem to be Solved by the Invention] 

[0005] 

It is an object of the present invention to provide a cyclopropane compound, 

.. 10 whiCh h:is orexin receptor antagorusm arid is useful as a therapeutic agent for dyssomrila caused 

by an orexin receptor, including insomnia as a typical example, and a medicinal use thereof. 

[Measures for Solving the Problem] 

[0006] 

The present invention relates to the following [ 1] to [ 15]: 

15 [1] A compound represented by the following formula (I) or a pharmaceutically 

acceptable salt thereof: 

[Formula 1] 

)<~R3A, 
A1 (I) 

wherein 

A1 represents a pyrimidinyl group or aN-oxide pyrimidinyl group, each ofwhich may 

20 optionally have 1 to 3 substituents selected from Substituent group a, 

A2 and A3 each independently represent an aryl group selected from Group 1, which may 

optionally have 1 to 3 substituents selected from Substituent group a, or a heterocyclic group 

selected from Group 3, which may optionally have 1 to 3 substituents selected from Substituent 

group f3, 
25 R 1, R2 and R3 each independently represent a hydrogen atom, a halogen atom, a C1-6 alkyl 

group which may optionally have 1 to 3 substituents selected from Substituent group p, or a C3_g 

cycloalkyl group which may optionally have 1 to 3 substituents selected from Substituent group 

- 3 -
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X represents an oxygen atom, a C1-6 alkylene group, a formula -NR.t- (wherein Rt represents a 

hydrogen atom or a C1-6 alkyl group), -S-, -SO- or -S02-, 

L represents a bond or a formula -CONR5- (wherein R5 represents a hydrogen atom, a C1.6 alkyl 

group or a c3-8 cycloalkyl group), wherein 

5 Substituent group a: a cyano group, a halogen atom, a hydroxyl group, an oxo 

group, a formula -~R7 (wherein:&, and R7 each independently represent a hydrogen atom or a 

C1.6 alkyl group), a C1.6 alkyl group which may optionally have 1 to 3 substituents selected from 

Substituent group (3, a C1.6 alkoxy group which may optionally have 1 to 3 substituents selected 

from Substituent group (3, a C1.6 alkylearbonyl group which may optionally have 1 to 3 

10 substituents selected from Substituent group (3, a C1.6 alkylsulfonyl group which may optionally 

have 1 to 3 substituents selected from Substituent group (3, an aryl group selected from Group 1, 

which may optionally have 1 to 3 substituents selected from Substituent group (3, and a 

heteroaryl group selected from Group 2, which may optionally have 1 to 3 substituents selected 

from Substituent group (3; 

15 Substituent group (3: a cyano group, a halogen atom, a hydroxyl group, a C3•8 

cycloalkyl group, and a cl-6 alkoxy group; 

Group 1: a phenyl group, a naphthyl group, an azulenyl group, an anthryl group, 

and a phenanthryl group; 

Group 2: a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl group, a 

20 triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl group, an 

isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an oxadiazolyl 

group, a pyridyl group, a pyrazinyl group, a pyridazinyl group, a triazinyl group, an indolyl 

group, an isoindolyl group, an indazolyl group, a benzoxazolyl group, a benzisoxadiazolyl group, 

a benzothiazolyl group, a benzisothiazolyl group, a quinolyl group, and an isoquinolyl group; 

25 and 

Group 3: a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl group, a 

triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl group, an 

isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an oxadiazolyl 

group, a pyridyl group, a pyrazinyl group, a pyridazinyl group, a pyrimidinyl group, a triazinyl 

30 group, a 2-pyridonyl group, a 4-pyridonyl group, a pyridazidonyl group, a pyrimididonyl group, 

a purinyl group, a pteridinyl group, a quinolyl group, an isoquinolyl group, a naphthylidyl group, 

a quinoxalyl group, a cinnolyl group, a quinazolyl group, a phthalazyl group, an imidazopyridyl 

group, an imidazothiazolyl group, an imidazoxazolyl group, a benzimidazolyl group, an indolyl 

-4-
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group, an isoindolyl group, an indazolyl group, a pyrrolopyridyl group, a thienopyridyl group, a 

fluoropyridyl group, a benzoxazolyl group, a benzisoxadiazolyl group, a benzothiazolyl group, a 

benzisothiazolyl group, a pyridopyrimidinyl group, an oxodihydropyridopyrimidinyl group, a 

benzofuryl group, a benzothienyl group, a benzothiadiazolyl group, a benzo[1,3]dioxolyl group, 

5 a thienofuryl group, a dihydrousobenzofuranyl group, a chromanyl group, an isochromanyl 

group, a 1,3-dioxaindanyl group, a 1,4-dioxatetralinyl group, and a dihydrobenzo[1,4]oxazinyl 

group. 

[2] The compound according to [1] above, which is represented by the following 

formula (II), or a pharmaceutically acceptable salt thereof: 

10 [Formula 2] 

R1 R2 ,*A, 
(II) 

wherein At, A2, A3, R1, R2, R3, X and L have the same definitions as those according to [ 1] 

above. 

[3] The compound according to [1] or [2] above, or a pharmaceutically acceptable 

salt thereof, wherein Rt, R2 and R3 each represent a hydrogen atom. 

15 [ 4] The compound according to [3] above, or a pharmaceutically acceptable salt 

thereof, wherein L represents a formula -CO~'H-. 

[5] The compound according to [4] above, or a pharmaceutically acceptable salt 

thereof, wherein X represents an oxygen atom. 

[6] The compound according to [5] above, or a pharmaceutically acceptable salt 

20 thereof, wherein A2 and A3 each independently represent an aryl group or a heteroaryl group, 

which may optionally have 1 to 3 substituents selected from a cyano group, a halogen atom, a Ct. 

6 alkyl group, a halo-Ct-6 alkyl group and a C 1.6 alkoxy group. 

[7] The compound according to [6] above, or a pharmaceutically acceptable salt 

thereof, wherein A2 and A3 each independently represent a phenyl group, a naphthyl group, a 

25 pyridyl group, a pyrazinyl group, a pyridazinyl group, a pyrimidinyl group, a quinolyl group or 

an isoquinolyl group, which may optionally have 1 to 3 substituents selected from a cyano group, 

a halogen atom, a Ct-6 alkyl group, a halo-Ct-6 alkyl group and a Ct-6 alkoxy group. 

[8] The compound according to [7] above, or a pharmaceutically acceptable salt 

thereof, wherein A2 represents a phenyl group which may optionally have 1 to 3 substituents 

30 selected from a cyano group, a halogen atom, a Ct-6 alkyl group, a halo-Ct-6 alkyl group and a 

Ct-6 alkoxy group. 
- 5 -
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[9] The compound according to [8] above, or a pharmaceutically acceptable salt 

thereof, wherein A3 represents a phenyl group or a pyridyl group which may optionally have 1 to 

3 substituents selected from a cyano group, a halogen atom, a hydroxyl group, a Ct.6 alkyl group, 

a halo-Ct-6 alkyl group and a Ct-6 alkoxy group. 

5 [10] The compound according to [9] above, or a pharmaceutically acceptable salt 

thereof, wherein At represents a 5-pyrimidinyl group which may optionally have 1 to 3 

substituents selected from a halogen atom, a Ct-6 alkyl group, a halo-Ct.6 alkyl group, a Ct-6 

alkoxy group, a Ct-6 alkyl group, a C3-8 cycloalkyl group and a Ct-6 alkoxy group. 

[11] The compound according to [10] above, or a pharmaceutically acceptable salt 

10 thereof, wherein At represents a 5-pyrimidinyl group which may optionally have 1 or 2 

suosHtiients selected from a mdliyl group~ a hydroxymetliyrgroiip, amethoxymetliyTgroup and 
a methoxyethyl group. 

[12] The compound according to any one of [1] to [11] above or a pharmaceutically 

acceptable salt thereof, which is selected from the following compounds: 

15 (1) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(2) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(3) (1R,2S)-N-(5-chloro-4-methylpyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

20 phenylcyclopropanecarboxamide, 

(4) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(5) (1R,2S)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

25 (6) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-yl)-2-

phenylcyclopropanecarboxamide, 

(7) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methoxypyridin-3-yl)-2-

phenylcyclopropanecarboxamide, 

(8) ( 1 R,2S)-2-[ (2, 4-dimethylpyrimidin-5-y l)oxymethyl]-N,2-diphenylcyclopropanecarboxamide, 

30 (9) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methylpyridin-2-yl)-2-

pheny lcyclopropanecarboxamide, 

(10) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-

(methoxymethyl)pyridin-2-yl]-2-phenylcyclopropanecarboxamide, 

(11) ( 1R,2S)-2-[(2, 4-dimethylpyrimidin-5-yl)oxymethyl ]-N -(2-methoxypyridin-4-yl)-2-
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phenylcyclopropanecarboxamide, 

(12) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-

(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

(13) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[4-

5 (trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

10 

(14) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[4-(methoxymethyl)pyridin-2-yl]-2-

phenylcyclopropanecarboxamide, 

(15) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, · 

(16) (1R,2S)-N-[3-(dimethylamino)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
pheiiylcyCfoproi)anecai-ooxaffiiae~-- - -·· -- ---- - -- ·· ------------------------ -------------­

(17) (1R,2S)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(18) (1R,2S)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

15 phenylcyclopropanecarboxamide, 

(19) ( 1R,2S)-N-( 4-chloro-3-cyanophenyl)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(20) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[3-(methylsulfonyl)phenyl]-2-

phenylcyclopropanecarboxamide, 

20 (21) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(22) (1R,2S}-N-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(23) (1R,2S)-N-(3-chloro-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

25 phenylcyclopropanecarboxamide, 

(24) (1R,2S)-N-(3-cyano-5-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(25) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-

phenylcyclopropanecarboxamide, 

30 (26) ( 1R,2S)-N-[3-( cyanomethyl)phenyl ]-2-[ (2, 4-dimethylpyrimidin-5-yl )oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(27) (1R,2S)-N-(2-cyanopyridin-4-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(28) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[3-
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( trifluoromethyl )phenyl] cyclopropanecarboxamide, 

(29) (1R,2S)-N-(4-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(30) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 4-methoxypyridin-2-yl)-2-

5 phenylcyclopropanecarboxamide, 

(31) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

(3-fluorophenyl)cyclopropanecarboxamide, 

(32) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-fluoropyridin-

2-yl)cyclopropanecarboxamide; 

10 (33) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
. · ·· --fiuoioiJiienyi)cydopropanecarboxam!ae,--- -- --· · ·· -- - - --- -· · --

(34) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(3 5) (1R,2S)-N-( 4-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

15 fluorophenyl)cyclopropanecarboxamide, 

(36) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide, 

(37) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluoropheny 1 )cyclopropanecarboxamide 

20 (38) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(39) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N­

phenylcyclopropanecarboxamide, 

( 40) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

25 (3-fluorophenyl)cyclopropanecarboxamide, 

( 41) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-( 4-fluorophenyl)-N-( 5-fluoropyridin-

2-yl)cyclopropanecarboxamide, 

(42) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-bis(4-

fluorophenyl)cyclopropanecarboxamide, 

30 ( 43) (1R,2S)-2-[(2, 4-dimethylpyrimidin-5-y l)oxymethyl]-N -( 5-fluoro-4-methoxymethylpyridin-

2-yl)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 

( 44) ( 1R,2 S )-2-[ ( 2, 4-dimethylpyrimidin-5-y l)oxymethyl ]-N-( 5-fluoro-4-methylpyridin-2-yl )-2-

( 4-fluorophenyl)cyclopropanecarboxamide, 

( 45) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
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( 4-fluorophenyl)cyclopropanecarboxamide, 

( 46) ( 1R,2S)-2-(3-cyanophenyl)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N -( 4-

fluorophenyl)cyclopropanecarboxamide, 

(47) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-

5 2-yl)cyclopropanecarboxamide, 

(48) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

( 49) ( 1R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N -pyridin-2-

. · ylcyclopropanecarboxamide; 

10 (50) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcycTopropanecarboxamide, ·· ----

(51) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

pheny lcyclopropanecarboxamide, 

(52) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

15 phenylcyclopropanecarboxamide, 

(53) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

pheny lcyclopropanecarboxamide, 

(54) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-

phenylcyclopropanecarboxamide, 

20 (55) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

(56) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(57) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

25 ylcyclopropanecarboxamide, 

(58) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(59) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

30 (60) (1R,2S)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

( 61) ( 1R,2S)-N-(2, 4-difluorophenyl)-2-(3 ,5-difluorophenyl)-2-[ (2, 4-dimethylpyrimidin -5-

yl)oxymethyl]cyclopropanecarboxamide, 

(62) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
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yl)oxymethyl ]cyclopropanecarboxamide, 

(63) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

( 64) (1R,2S)-N-( 5-chloropyridin-2-yl)-2-{ [ ( 4-(methoxymethyl)-2-methylpyrimidin-5-

5 yl)oxy ]methyl }-2-phenylcyclopropanecarboxamide, 

(65) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl }-2-phenylcyclopropanecarboxamide, 

(66) (1R,2S)-N-(5-fluoropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy]methyl }-2-phenylcyclopropanecarboxamide,···· 

10 (67) (1R,2S)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-

( trifluoroinethyl )pyridin-2.: yl]cydopropanecarboxamide, 

( 68) (1R,2S)-N -( 5-fluoro-4-methylpyridin-2-yl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-phenylcyclopropanecarboxamide, 

( 69) ( 1R,2S)-N-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin -5-yl)oxymethyl]-2-

15 phenylcyclopropanecarboxamide, 

(70) (1R,2S)-N-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-

2-phenylcyclopropanecarboxamide, 

(71) (1R,2S)-2-(4-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-y l)cyclopropanecarboxamide, 

20 (72) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

(73) (IR,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(74) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

25 ylcyclopropanecarboxamide, 

(75) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(76) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

30 (77) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(78) (1R,2S)-N,2-bis(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(79) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
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yl)oxymethyl]cyclopropanecarboxamide, 

(80) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

(81) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

5 methoxyphenyl)cyclopropanecarboxamide, 

(82) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-(3-

methoxyphenyl)cyclopropanecarboxamide, 

(83) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

. · (3-methoxyphenyl)eydopropanecarboxamide, · · · · · ··· ···· · -

10 (84) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

methoxypheny l)cyclopropanecarboxamide 

(85) (1R,2S)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(86) (1R,2S)-2-(3-fluoropheny 1)-N-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-

15 yl)oxymethyl]cyclopropanecarboxamide, 

(87) (1R,2S)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

(pyridin-2-yl)cyclopropanecarboxamide, 

(88) (1R,2S)-N-(3,4-difluorophenyl)-2-(3-fluorophenyl)-2-[( 4-methoxymethyl-2-

methyl pyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

20 (89) (1R,2S)-N,2-bis(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(90) (1R,2S)-N-(2,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(91) (1R,2S)-N-(2,5-difluorophenyl)-2-(3-fluorophenyl)-2-[( 4-methoxymethyl-2-

25 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(92) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(93) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

30 (94) ( 1R,2S)-N-( 5-cyanopyridin-2-yl)-2-(3 -fluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(95) (1R,2S)-2-(3-fluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

[5-(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxarnide, 

(96) ( 1R,2S)-2-( 4-fluorophenyl)-N-( 5-fluoropyridin-2-yl)-2-[ ( 4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(97) (1R,2S)-N,2-bis(4-fluorophenyl)-2-[(4-methoxymethy1-2-methylpyrimidin-5-

yl)oxymethy 1 ]cyclopropanecarboxamide, 

(98) (1R,2S)-N-( 5-chloropyridin-2-yl)-2-( 4-fluoropheny 1)-2-[ ( 4-methoxymethy 1-2-

5 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(99) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyc1opropanecarboxamide, 

( 1 00) (1R,2S)-2-( 4-fluorophenyl)-2-[ ( 4-methoxymethy1-2-methylpyrimidin-5-yl)oxymethyl ]-N­

. · ·· pyridin-2-ylcyclopropanecarboxamide, · 

10 (101) (1R,2S)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 1 02) (IR,2S)-N -(3-fluorophenyl)-2-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-

5-yl)oxymethyl]cyclopropanecarboxamide, 

(103) (1R,2S)-2-(3,4-difluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-

15 yl)oxymethyl]-N-(pyridin-2-y1)cyclopropanecarboxamide, 

(104) (1R,2S)-2-(3,4-difluorophenyl)-N-(5-fluoro-4-methy1pyridin-2-yl)-2-[(4-methoxymethyl-

2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(105) (1R,2S)-2-(3,4-difluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

20 (1 06) (1R,2S)-N,2-bis(3, 4-difluorophenyl)-2-[( 4-methoxymethyl-2-methy1pyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

( 1 07) (1R,2S)-N-(2, 5-difluorophenyl)-2-(3 ,4-difluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(1 08) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[( 4-methoxymethyl-2-

25 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 1 09) (1 R,2S)-N-(2,3 -difluorophenyl)-2-(3, 4-difluorophenyl)-2-[ ( 4-methoxymethyl-2-

methy1pyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(11 0) ( 1R,2S)-2-(3,5-difluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-y1)oxymethyl]­

N-pyridin-2-ylcyclopropanecarboxamide, 

30 (111) (1R,2S)-2-(3,5-difluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methy1pyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(112) (1R,2S)-2-(3,5-difluorophenyl)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-[ ( 4-methoxymethyl-

2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 113) ( 1R, 2S)-N -( 3, 4-difluorophenyl)-2-(3, 5-difluorophenyl)-2-[ ( 4-methoxymethy 1-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(114) (1R,2S)-2-(3-chlorophenyl )-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl ]-N­

pyridin-2-ylcyclopropanecarboxamide, 

(115) (1R,2S)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-2-

5 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 116) (1R,2S)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-( {[ 4:..(methoxyethyl )-2-

methylpyrimidin-5-yl]oxy }methyl)cyclopropanecarboxamide, 

(117) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-

. · · · · ·· ··· · · methylpyrimidin·S-yl)oxymethyl]cyclopropanecarboxamide; · 

10 (118) (1R,2S)-N-(3,4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(119) ( 1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N -( 5-fluoropyridin-2-yl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 120) ( 1 R,2S )-2-(3-fluoro-5-methoxyphenyl)-N -( 5-fluoro-4-methoxypyridin-2-yl)-2-[ ( 4-

15 methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(121) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl ]-N-pyridin-2-ylcyclopropanecarboxamide, 

(122) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

20 (123) (1R,2S)-2-(4-fluoro-3-methoxyphenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-

methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(124) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-

ylcyclopropanecarboxamide, 

(125) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-

25 fluoropyridin-2-yl)cyclopropanecarboxamide, 

(126) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl )cyclopropanecarboxamide, 

(127) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

30 (128) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

yl)-2-(3-fluorophenyl)cyclopropanecarboxamide, 

( 129) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-( 4-fluorophenyl)-N-pyridin-2-

ylcyclopropanecarboxamide, 

(130) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-
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fluoropyridin-2-yl)cyclopropanecarboxamide, 

(131) (1R,2S)-N-(4-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-

fluorophenyl)cyclopropanecarboxamide, 

(132) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

5 yl)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 

(133) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(3-fluorophenyl)-2-(4-

fluorophenyl)cyclopropanecarboxamide, 

(134) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis(4-

. - fluorophenyl)cyclopropanecarboxamide; · ·· · ·· ·· ···· ·· ·· - -····· - · ·· · - · · ···· - ·· -

10 (135) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

fluoropyridin-2-y l)cyclopropanecarboxamide, 

(136) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-

5-methoxyphenyl)cyclopropanecarboxamide, 

(138) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

15 fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide, 

(139) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

trifluoromethylpheny l)cyclopropanecarboxamide, 

(140) (1R,2R)-2-(4-bromophenyl)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl ]cyclopropanecarboxamide, 

20 (141) (IR,2R)-2-(4-bromophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(142) (1R,2S)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-({[4-(methoxymethyl)-2-

methylpyrimidin-5-yl]oxy }methyl)cyclopropanecarboxamide, 

(143) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoromethylpyridin-2-yl)-2-(3-

25 fluorophenyl)cyclopropanecarboxamide, 

(144) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

iodophenyl)cyclopropanecarboxamide, and 

( 145) ( 1R,2 S)-N-( 5-fluoropyridin-2-yl)-2-[ ( 4-hydroxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-(3-fluorophenyl)cyclopropanecarboxamide. 

30 [ 13] A pharmaceutical composition comprising, as an active ingredient, the compound 

according to any one of[1] to [12] above or a pharmaceutically acceptable salt thereof 

[14] The pharmaceutical composition according to [ 13] above, for the treatment of 

sleep disorder including insomnia, narcolepsy (paroxysmal sleep), and other diseases such as 

excessive sleepiness, sleep-related dystonia, restless legs syndrome, sleep apnea, jet lag 
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syndrome, shift work syndrome, delayed sleep phase syndrome or advanced sleep phase 

syndrome. 

[15] The pharmaceutical composition according to [ 13] above, for the prevention or 

treatment of a disease selected from the group consisting of: dysthymic disorder, mood disorder, 

5 mental and anxiety disorder; diabetes, and appetite, taste, eating or drinking disorder; 

hypothalamic disease; biological and circadian rhythm disorder; sleep disorder associated with a 

disease selected from nervous disease, neurogenic pain and restless legs syndrome; insomnia 

related to mental disorder; depression and insomnia related to depression; bipolar disorder and 

· · · insomniarelated-tobipolardisorder;anxiety-disorder-and···insomnia-related··toanxietydisorder;--

10 insomnia related to Parkinson's disease; insomnia related to schizophrenia; sleep apnea; 

narcolepsy; idiopathic insomnia; parasomnia; benign prostatic hyperplasia; opioid dependence; 

nicotine dependence; pure dementia and cognitive impairment in a healthy group and in mental 

and nervous diseases; and other diseases related to systemic orexin dysfunction. 

[Advantages ofthe Invention] 

15 [0007] 

According to the present invention, the cyclopropane compound represented by 

the formula (I) or a pharmaceutically acceptable salt thereof is useful for the treatment of 

dyssomnia such as narcolepsy by orexin receptor antagonism. More specifically, the 

cyclopropane compound represented by the formula (I) or a pharmaceutically acceptable salt 

20 thereof is useful for the treatment of sleep disorder including insomnia, narcolepsy (paroxysmal 

sleep), and other diseases such as excessive sleepiness, sleep-related dystonia, restless legs 

syndrome, sleep apnea, jet lag syndrome, shift work syndrome, delayed sleep phase syndrome or 

advanced sleep phase syndrome. Furthermore, the cyclopropane compound represented by the 

formula (I) or a pharmaceutically acceptable salt thereof is useful for the prevention or treatment 

25 of: dysthymic disorder, mood disorder, and mental and anxiety disorder; diabetes, and appetite, 

taste, eating or drinking disorder; hypothalamic disease; biological and circadian rhythm 

disorder; sleep disorder associated with a disease selected from nervous disease, neurogenic pain 

and restless legs syndrome; insomnia related to mental disorder; depression and insomnia related 

to depression; bipolar disorder and insomnia related to bipolar disorder; anxiety disorder and 

30 insomnia related to anxiety disorder; insomnia related to Parkinson's disease; insomnia related to 

schizophrenia; sleep apnea; narcolepsy; idiopathic insomnia; parasomnia; benign prostatic 

hyperplasia; opioid dependence; nicotine dependence; pure dementia and cognitive impairment 

in a healthy group and in mental and nervous diseases; and other diseases related to systemic 
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orexin dysfunction. 

[Mode for Carrying out the Invention] 

[0008] 

Hereinafter, the meanings of symbols, terms and the like used in the specification 

5 ofthe present application will be explained, and thus, the present invention will be described in 

detail. 

[0009] 

----- -In-the-specificationofthepresentapplication;the-structuralformulaofa---­

compound may indicate a certain isomer for convenience sake. The present invention includes 

10 all isomers generated due to the structure of the compound, such as geometric isomers, optical 

isomers based on asymmetric carbon atoms, steric isomers or tautomers, and the isomeric 

mixtures thereof. Thus, the compound of the present invention is not limited to the descriptions 

of a formula given for convenience, and it may be either an isomer or a mixture. Accordingly, 

there may be a case in which the compound has asymmetric carbon atoms in a molecule thereof 

15 and an optically active form and a racemic form exist. However, the present invention is not 

limited thereto, but it includes all cases. Moreover, there may also be a case in which crystal 

polymorphisms exist. The present invention is not limited thereto, either, and it includes single 

crystals or the mixtures thereof Other than anhydrides, hydrates may also be included. These 

substances are all included in the scope of claims in the specification of the present application. 

20 The present invention includes a compound formed by isotopically labeling the 

compound of the formula (I). This compound is identical to the compound of the formula (I) 

with the exception that one or more atoms thereof are substituted with atom( s) having an atomic 

mass or mass number that are different from those generally found in the nature. Examples of 

an isotope that can be included in the compound of the present invention include the isotopes of 

25 hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine, iodine and chloride. Specific 

examples include 2H, 3H, 11C, 14C, 18F, 35S, 123I and 1251. 

The compound of the present invention and a pharmaceutically acceptable 

derivative thereof (e.g. a salt), which include the above described isotopes and/ or other isotopes, 

are included in the scope of claims in the specification of the present application. The 

30 isotopically labeled compound of the present invention, for example, a compound, into which a 

radioisotope(s) such as 3H and/or 14C are incorporated, is useful for the tissue distribution assay 

of a pharmaceutical agent and/or a substrate. Isotopes 3H and 14C are considered useful because 

ofthe easiness of preparation and detection. Isotopes 11C and 18F are considered useful for PET 
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(positron-emission tomography), and isotope 125I is considered useful for SPECT (single-photon­

emission computed tomography). All of these isotopes are useful for brain imaging. 

Substitution with a heavy isotope such as 2H is advantageous for a certain type of therapy, such 

as an increase in the in vivo half-life or a decrease in necessary dose due to its higher metabolic 

5 stability. Thus, such a heavy isotope is considered useful under certain circumstances. The 

isotopically labeled compound of the formula (I) ofthe present invention can be uniformly 

prepared by performing procedures disclosed in formulae and/or Examples as described below, 

using commonly used isotopically labeled reagents, instead of non-isotopically labeled reagents. 

10 

rootOl 
In the present specification, the term "halogen atom" is used to mean a fluorine 

atom, a chlorine atom, a bromine atom, an iodine atom, etc. It is preferably a fluorine atom or a 

chloride atom. 

(0011] 

The term "C1_6 alkyl group" is used to mean an alkyl group containing 1 to 6 

15 carbon atoms. Examples of a preferred Ct-6 alkyl group include linear or branched alkyl groups 

such as a methyl group, an ethyl group, an n-propyl group, an isopropyl group, ann-butyl group, 

an isobutyl group, at-butyl group, an n-pentyl group, an isopentyl group, a neopentyl group, an 

n-hexyl group, a 1-methylpropyl group, a 1 ,2-dimethylpropyl group, a 1-ethylpropyl group, a 1-

methyl-2-ethylpropyl group, a 1-ethyl-2-methylpropyl group, a 1, 1,2-trimethylpropyl group, a 1-

20 methylbutyl group, a 2-methylbutyl group, a 1, 1-dimethylbutyl group, a 2,2-dimethylbutyl 

group, a 2-ethylbutyl group, a 1 ,3-dimethylbutyl group, a 2-methylpentyl group and a 3-

methylpentyl group. Of these, a methyl group, an ethyl group and ann-propyl group are more 

preferable. 

[0012] 

25 The term "C1_6 alkylene group" is used to mean an alkylene group containing 1 to 

6 carbon atoms. Examples of a preferred C1-6 alkylene group include linear or branched 

alkylene groups such as a methylene group, an ethylene group, an n-propylene group, an 

isopropylene group, an n-butylene group, an isobutylene group, an n-pentylene group, an 

isopentylene group and a neopentylene group. Of these, a methylene group, an ethylene group 

30 and an n-propylene group are more preferable. 

(0013] 

The term "C1_6 alkoxy group" is used to mean an alkyl group containing 1 to 6 

carbon atoms, in which one hydrogen atom is substituted with an oxygen atom. Examples of 

such a C1-6 alkoxy group include a methoxy group, an ethoxy group, an n-propoxy group, an 
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isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-butoxy group, a t-butoxy group, 

an n-pentoxy group, an isopentoxy group, a sec-pentoxy group, a t-pentoxy group, an n-hexoxy 

group, an isohexoxy group, a 1,2-dimethylpropoxy group, a 2-ethylpropoxy group, a 1-methyl-2-

ethylpropoxy group, a 1-ethyl-2-methylpropoxy group, a 1,1,2-trimethylpropoxy group, a 1,1-

5 dimethylbutoxy group, a 2,2-dimethylbutoxy group, a 2-ethylbutoxy group, a 1,3-

dimethylbutoxy group, a 2-methylpentoxy group, a 3-methylpentoxy group and a hexyloxy 

group. 

(0014] 

The term "€r~6alkylcarbonylgroupuis usedtomeananalkyl· group containing I··· 

10 to 6 carbon atoms, in which one hydrogen atom is substituted with a carbonyl group. Examples 

of a preferred C1-6 alkylcarbonyl group include an acetyl group, a propionyl group and a butyryl 

group. 

(0015] 

The term "C1_6 alkylsulfonyl group" is used to mean an alkyl group containing 1 

15 to 6 carbon atoms, in which one hydrogen atom is substituted with a sulfonyl group. Examples 

of such a C1_6 alkylsulfonyl group include a methylsulfonyl group, an ethylsulfonyl group, an n­

propylsulfonyl group, an isopropylsulfonyl group, an n-butylsulfonyl group, an isobutylsulfonyl 

group, a t-butylsulfonyl group, an n-pentylsulfonyl group, an isopentylsulfonyl group, a 

neopentylsulfonyl group, an n-hexylsulfonyl group and a 1-methylpropylsulfonyl group. 

20 [0016] 

The term "C3 _8 cycloalkyl group" is used to mean a cyclic alkyl group containing 

3 to 8 carbon atoms, Examples of a preferred C3-8 cycloalkyl group include a cyclopropyl 

group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group and a 

cyclooctyl group. 

25 [0017] 

The term "aryl group" is used to mean an aryl group selected from group 1. 

Group 1 consists of a phenyl group, a naphthyl group, an azulenyl group, an anthryl group and a 

phenanthryl group. 

[0018] 

30 The term "heteroaryl group" is used to mean a heteroaryl group selected from 

group 2. Group 2 consists of a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl 

group, a triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl 

group, an isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an 

oxadiazolyl group, a pyridyl group, a pyrazinyl group, a pyridazinyl group, a triazinyl group, an 
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indolyl group, an isoindolyl group, an indazolyl group, a benzoxazolyl group, a 

benzisoxadiazolyl group, a benzothiazolyl group, a benzisothiazolyl group, a quinolyl group and 

an isoquinolyl group. 

[0019] 

5 The term "heterocyclic group" is used to mean an aryl group selected from group 

3. Group 3 consists of a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl group, a 

triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl group, an 

isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an oxadiazolyl 

· · · ·· · ·· · ········ group, --apyridylgroup;apyrazinylgroup;apyridazinyl group; apyrimidinylgroup;atriazinyl 

10 group, a 2-pyridonyl group, a 4-pyridonyl group, a pyridazidonyl group, a pyrimididonyl group, 

a purinyl group, a pteridinyl group, a quinolyl group, an isoquinolyl group, a naphthylidyl group, 

a quinoxalyl group, a cinnolyl group, a quinazolyl group, a phthalazyl group, an imidazopyridyl 

group, an imidazothiazolyl group, an imidazoxazolyl group, a benzimidazolyl group, an indolyl 

group, an isoindolyl group, an indazolyl group, a pyrrolopyridyl group, a thienopyridyl group, a 

15 fluoropyridyl group, a benzoxazolyl group, a benzisoxadiazolyl group, a benzothiazolyl group, a 

benzisothiazolyl group, a pyridopyrimidinyl group, an oxodihydropyridopyrimidinyl group, a 

benzofuryl group, a benzothienyl group, a benzothiadiazolyl group, a benzo[1,3]dioxolyl group, 

a thienofuryl group, a dihydroisobenzofuranyl group, a chromanyl group, an isochromanyl 

group, a 1,3-dioxaindanyl group, a 1,4-dioxatetralinyl group, and a dihydrobenzo[1,4]oxazinyl 

20 group. 

[0020] 

The term 11 Substituent group a" is used to consist of a cyano group, a halogen 

atom, a hydroxyl group, an oxo group, a formula -~R7 (wherein Rt; and R7 each independently 

represent a hydrogen atom or a C1-6 alkyl group), a Ct-6 alkyl group which may optionally have 1 

25 to 3 substituents selected from Substituent group 13, a C1-6 alkoxy group which may optionally 

have 1 to 3 substituents selected from substituent group 13, a Ct-6 alkylcarbonyl group which may 

optionally have 1 to 3 substituents selected from Substituent group 13, a C1•6 alkylsulfonyl group 

which may optionally have 1 to 3 substituents selected from Substituent group 13, an aryl group 

selected from Group 1, which may optionally have 1 to 3 substituents selected from Substituent 

30 group f3, and a heteroaryl group selected from Group 2, which may optionally have 1 to 3 

substituents selected from Substituent group 13. 
[0021] 

The term "Substituent group 13" is used to consist of a cyano group, a halogen 
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atom, a hydroxyl group, a C3-8 cycloalkyl group and a C1_6 alkoxy group. 

[0022] 

The cyclopropane compound of the formula (I) of the present invention may also 

be a pharmaceutically acceptable salt. Specific examples of such a pharmaceutically acceptable 

5 salt include: inorganic acid salts (for example, a sulfate, a nitrate, a perchlorate, a phosphate, a 

carbonate, a bicarbonate, a hydrofluoride, a hydrochloride, a hydrobromide, a hydroiodide); 

organic carboxylates (for example, an acetate, an oxalate, a maleate, a tartrate, a fumarate, a 

citrate); organic sulfonates (for example, a methanesulfonate, a trifluoromethanesulfonate, an 

· ethanesulfonate abenzerresulfonate-atoluerresulfonate·acamphorsulfonate\-amirroacid-salts-' ' ' ,, 
10 (for example, an aspartate, a glutamate); quaternary amine salts; alkaline metal salts (for 

example, a sodium salt, a potassium salt); and alkaline-earth metal salts (for example, a 

magnesium salt, a calcium salt). 

[0023] 

The cyclopropane compound of the formula (I) of the present invention or a 

15 pharmaceutically acceptable salt thereof is preferably a cyclopropane compound represented by 

the following formula (II) or a pharmaceutically acceptable salt thereof: 

[Formula 3] 

R1 R2 

,*Ae 
(II) 

wherein A1, A2, A3, R1, R2, R3, X and L have the same definitions as those described above. 

[0024] 

20 Moreover, the cyclopropane compound of the present invention or a 

pharmaceutically acceptable salt thereof is preferably a cyclopropane compound or a 

pharmaceutically acceptable salt thereof, wherein in the formula (I) or the formula (II), R 1, R2 

and R3 each represent a hydrogen atom. 

[0025] 

25 Furthermore, a cyclopropane compound or a pharmaceutically acceptable salt 

thereof, wherein in the formula (I) or the formula (II), L represents a formula -CONH-, is more 

preferable; and a cyclopropane compound or a pharmaceutically acceptable salt thereof, wherein 

in the formula (I) or the formula (II), X represents an oxygen atom, is particularly preferable. 

The cyclopropane compound of the present invention or a pharmaceutically 

30 acceptable salt thereof is preferably a cyclopropane compound or a pharmaceutically acceptable 

salt thereof, wherein, in the formula (I) or the formula (II), A2 and A3 each independently 
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5 

represent an aryl group or a heteroaryl group, which may optionally have 1 to 3 substituents 

selected from a cyano group, a halogen atom, a C1-6 alkyl group, a halo-C1-6 alkyl group and a 

Ct-6 alkoxy group. 

[0026] 

Further, a cyclopropane compound or a pharmaceutically acceptable salt thereof, 

wherein A2 and A3 each independently represent an aryl group or a heteroaryl group, which may 

optionally have 1 to 3 substituents selected from a cyano group, a halogen atom, a C1-6 alkyl 

group, a halo-C1_6 alkyl group and a C1_6 alkoxy group, is preferable; and a cyclopropane 

-·-- ·comp-ound-orapharmaceuticallyacceptablesaltthereof;-whereirr:Atand-A:reach independently-

10 represent a phenyl group, a naphthyl group, a pyridyl group, a pyrazinyl group, a pyridazinyl 

group, a pyrimidinyl group, a quinolyl group or an isoquinolyl group, which may optionally have 

1 to 3 substituents selected from a cyano group, a halogen atom, a C1-6 alkyl group, a halo-Ct-6 

alkyl group and a C1.6 alkoxy group, is particularly preferable. 

Among others, a cyclopropane compound or a pharmaceutically acceptable salt 

15 thereof, wherein A2 represents a phenyl group which may optionally have 1 to 3 substituents 

selected from a cyano group, a halogen atom, a C1-6 alkyl group, a halo-Ct-6 alkyl group and a 

C1_6 alkoxy group; a cyclopropane compound or a pharmaceutically acceptable salt thereof, 

wherein A3 represents a phenyl group or a pyridyl group which may optionally have 1 to 3 

substituents selected from a cyano group, a halogen atom, a hydroxyl group, a C1-6 alkyl group, a 

20 halo-C1_6 alkyl group and a C1.6 alkoxy group; a cyclopropane compound or a pharmaceutically 

acceptable salt thereof, wherein A1 represents a 5-pyrimidinyl group which may optionally have 

1 to 3 substituents selected from a halogen atom, a C1-6 alkyl group, a halo-Ct-6 alkyl group, a Ct. 

6 alkoxy group, a C1-6 alkyl group, a C3-8 cycloalkyl group and a C1-6 alkoxy group; and 

particularly, a cyclopropane compound or a pharmaceutically acceptable salt thereof, wherein A1 

25 represents a 5-pyrimidinyl group which may optionally have 1 or 2 substituents selected from a 

methyl group, a hydroxymethyl group, a methoxymethyl group and a methoxyethyl group, are 

preferable. 

[0027] 

Specifically, the cyclopropane compound of the present invention or a 

30 pharmaceutically acceptable salt thereof is preferably selected from the following compounds: 

( 1) ( 1R,2S)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(2) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 
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(3) (1R,2S)-N-(5-chloro-4-methylpyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(4) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

5 (5) (1R,2S)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(6) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-yl)-2-

phenylcyclopropanecarboxamide, 

- - ----(7}(I-R;2S).;;2::[(2;4:odimethylpyrimidin"'5~yl)oxymethylJ.;;N:o:(5"'methoxypyridin;;;J;;.yl)::2;.; --- - -- -

10 phenylcyclopropanecarboxamide, 

(8) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-diphenylcyclopropanecarboxamide, 

(9) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methylpyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(10) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-

15 (methoxymethyl)pyridin-2-yl]-2-phenylcyclopropanecarboxamide, 

(11) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(2-methoxypyridin-4-yl)-2-

phenylcyclopropanecarboxamide, 

(12) ( 1R,2S )-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N -[ 5-

( trifluoromethyl )pyridin-2-yl ]cyclopropanecarboxami de, 

20 (13) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[4-

(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

( 14) ( 1R,2S)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N -[ 4-( methoxymethyl)pyridin-2-yl ]-2-

phenylcyclopropanecarboxamide, 

(15) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

25 phenylcyclopropanecarboxamide, 

(16) (1R,2S)-N-[3-(dimethylamino)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(17) (1R,2S)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

30 (18) (1R,2S)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(19) (1R,2S)-N-(4-chloro-3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(20) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[3-(methylsulfonyl)phenyl]-2-
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phenylcyclopropanecarboxamide, 

(21) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(22) (1R,2S)-N-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

5 phenylcyclopropanecarboxamide, 

(23) (1R,2S)-N-(3-chloro-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(24) (1R,2S)-N-(3-cyano-5-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

----- phenylcyclopropanecarhoxamide; -- - - -------- ------ ------

10 (25) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-

phenylcyclopropanecarboxamide, 

(26) (1R,2S)-N-[3-(cyanomethyl)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(27) (1R,2S)-N-(2-cyanopyridin-4-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

15 phenylcyclopropanecarboxamide, 

(28) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[3-

( trifluoromethy l)pheny 1] cyclopropanecarboxamide, 

(29) (1R,2S)-N-( 4-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

20 (30) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(31) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

(3-fluorophenyl)cyclopropanecarboxamide, 

(32) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-fluoropyridin-

25 2-yl)cyclopropanecarboxamide, 

(33) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluoropheny l)cyclopropanecarboxamide, 

(34) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluoropheny l)cyclopropanecarboxamide, 

30 (35) (1R,2S)-N-( 4-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(36) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide, 

(37) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin­
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2-yl)-2-(3-fluorophenyl)cyclopropanecarboxarnide 

(38) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(39) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-

5 phenylcyclopropanecarboxamide, 

(40) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

(3 -fluoropheny l)cyclopropanecarboxamide, 

(41) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-fluoropyridin-

---2~yl}cyclopropanecarboxamide;- - --------------- ---- ------ ---- ----- - - - --- - - --- ---------------

10 ( 42) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-bis( 4-

fluorophenyl)cyclopropanecarboxamide, 

(43) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 

( 44) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

15 ( 4-fluorophenyl)cyclopropanecarboxamide, 

(45) (1R,2S)-2-[(2,4-dimethylpyrirnidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

( 4-fluorophenyl)cyclopropanecarboxamide, 

( 46) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 4-

fluorophenyl)cyclopropanecarboxamide, 

20 (47) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-

2-yl)cyclopropanecarboxamide, 

(48) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

( 49) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-pyridin-2-

25 ylcyclopropanecarboxamide, 

(50) ( 1R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethy 1]-N -( 5 -fluoropyridin-2-y 1)-2-

phenylcyclopropanecarboxamide, 

(51) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

30 (52) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(53) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(54) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-( 4-fluorophenyl)-2-
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phenylcyclopropanecarboxamide, 

(55) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl )cyclopropanecarboxamide, 

(56) ( 1R,2S)-2-(3, 5-difluorophenyl)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 4-

5 fluorophenyl)cyclopropanecarboxamide, 

(57) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

ylcyclopropanecarboxamide, 

(58) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

------------------yl)oxymethyijcydupropanecarbox:at1rir-~-&:>-, ------------------

10 (59) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(60) (1R,2S)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(61) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

15 yl)oxymethyl]cyclopropanecarboxamide, 

(62) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(63) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

20 (64) (1R,2S)-N-(5-chloropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl}-2-phenylcyclopropanecarboxamide, 

(65) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl }-2-phenylcyclopropanecarboxamide, 

( 66) (1R,2S)-N-( 5-fluoropyridin-2-yl)-2-{ [ ( 4-(methoxymethyl)-2-methylpyrimidin-5-

25 yl)oxy ]methyl} -2-phenylcyclopropanecarboxamide, 

( 67) ( 1R,2S )-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[ 5-

(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

(68) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-phenylcyclopropanecarboxamide, 

30 (69) (1R,2S)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(70) (1R,2S)-N-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-

2-phenylcyclopropanecarboxamide, 

(71) (1R,2S)-2-( 4-chlorophenyl)-2-[(2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 5-
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fluoropyridin-2-yl)cyclopropanecarboxamide, 

(72) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

(73) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

5 fluorophenyl)cyclopropanecarboxamide, 

(74) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

ylcyclopropanecarboxamide, 

(75) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

--- --- -----------yt)oxymethyljcyclopropanecarbnxami-dt:c.-,--

10 (76) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl ]cyclopropanecarboxamide, 

(77) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(78) ( 1R,2S)-N,2-bis(3, 4-difluoropheny 1)-2-[ (2, 4-dimethylpyrimidin-5-

15 yl)oxymethyl]cyclopropanecarboxamide, 

(79) (1R,2S)-N -(2, 4-difluorophenyl)-2-(3, 4-difluorophenyl)-2-[ (2, 4-dimethylpyrimidin -5-

yl)oxymethyl]cyclopropanecarboxamide, 

(80) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

20 (81) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

methoxyphenyl)cyclopropanecarboxamide, 

(82) ( 1R,2S)-2-[(2, 4-dimethylpyrimidin -5-yl)oxymethyl]-N -( 4-fluorophenyl)-2-(3-

methoxyphenyl)cyclopropanecarboxamide, 

(83) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

25 (3-methoxyphenyl)cyclopropanecarboxamide, 

(84) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

rnethoxyphenyl)cyclopropanecarboxamide 

(85) (1R,2S)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

30 (86) (1R,2S)-2-(3-fluorophenyl)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(87) (1R,2S)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

(pyridin-2-yl)cyclopropanecarboxamide, 

(88) (1R,2S)-N-(3,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(89) (IR,2S)-N,2-bis(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl ]cyclopropanecarboxamide, 

(90) (1R,2S)-N-(2,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

5 methylpyrimidin-5 -yl)oxymethyl]cyclopropanecarboxamide, 

(91) (1R,2S)-N-(2,5-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(92) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

-methylpyrimidirr-"-5-""Yl)oxymethyl]{;yclopropanecarboxamide;------- ------------- -- -- - - - -

10 (93) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(94) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(95) (1R,2S)-2-(3-fluorophenyl)-2-([( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-

15 [5-(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

(96) (1R,2S)-2-(4-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(97) (1R,2S)-N,2-bis(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

20 (98) (IR,2S)-N-(5-chloropyridin-2-yl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(99) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(100) (1R,2S)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-

25 pyridin-2-ylcyclopropanecarboxamide, 

(101) (1R,2S)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(102) (1R,2S)-N-(3-fluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-

5-yl)oxymethyl ]cyclopropanecarboxamide, 

30 ( 1 03) ( IR,2S)-2-(3,4-difluorophenyl)-2-([( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-N-(pyridin-2-yl)cyclopropanecarboxamide, 

(104) (1R,2S)-2-(3,4-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-

2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 1 05) ( 1R,2S)-2-(3,4-difluorophenyl)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(106) (1R,2S)-N,2-bis(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(107) (1R,2S)-N-(2,5-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-

5 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(108) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(109) (1R,2S)-N-(2,3-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-

-·- ···- --- -- -methylpyrimidin-;;;5"-yl)oxymethyl]cyclopropanecarboxamide, 

10 (11 0) (1R,2S)-2-(3,5-difluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]­

N -pyridin-2-ylcyclopropanecarboxamide, 

(111) (1R,2S)-2-(3,5-difluorophenyl)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(112) (1R,2S)-2-(3,5-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-

15 2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(113) (1R,2S)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(114) (1R,2S)-2-(3-chlorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

pyridin-2-ylcyclopropanecarboxamide, 

20 (115) (1R,2S)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(116) ( 1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-( { [ 4-(methoxyethyl)-2-

methylpyrimidin-5-yl]oxy }methyl)cyclopropanecarboxamide, 

(117) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

25 methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 118) (1R,2S)-N-(3, 4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 119) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-( 5-fluoropyridin-2-yl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

30 (120) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoro-4-methoxypyridin-2-yl)-2-[(4-

methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 121) ( 1R,2S)-2-(3-fluoro-5-methoxyphenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl ]-N -pyridin-2-ylcyclopropanecarboxamide, 

(122) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(123) {1R,2S)-2-(4-fluoro-3-methoxyphenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-

methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(124) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-

5 ylcyclopropanecarboxamide, 

(125) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-

fluoropyridin-2-yl )cycl opropanecarboxamide, 

(126) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

10 (127) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(128) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

yl)-2-(3-fluorophenyl)cyclopropanecarboxamide, 

(129) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-( 4-fluorophenyl)-N-pyridin-2-

15 ylcyclopropanecarboxamide, 

( 13 0) (1R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-( 4-fluoropheny 1)-N-( 5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(131)(1R,2S)-N-(4-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-

fluorophenyl)cyclopropanecarboxamide, 

20 (132) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

yl)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 

( 13 3) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N -(3-fluorophenyl)-2-( 4-

fluorophenyl)cyclopropanecarboxamide, 

(134) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis( 4-

25 fluorophenyl)cyclopropanecarboxamide, 

(135) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(136) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-

5-methoxyphenyl)cyclopropanecarboxamide, 

30 (138) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide, 

{139) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

trifluoromethylphenyl)cyclopropanecarboxamide, 

(140) (1R,2R)-2-(4-bromophenyl)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-
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yl)oxymethyl]cyclopropanecarboxamide, 

(141) (1R,2R)-2-( 4-bromophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(142) (1R,2S)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-({[4-(methoxymethyl)-2-

5 methylpyrimidin-5-yl ]oxy} methyl)cyclopropanecarboxamide, 

(143) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoromethylpyridin-2-yl)-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(144) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

iodophenyl)cyclopropanecarboxamide, and 

10 (145) (1R,2S)-N-(5-fluoropyridin-2-yl)-2-[(4-hydroxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-(3-fluorophenyl)cyclopropanecarboxamide. 

[0028] 

Next, a method for producing the compound of the formula (I) of the present 

invention [hereinafter referred to as a compound (I); compounds represented by other formulae 

15 will be referred to in the same manner] or a pharmaceutically acceptable salt thereof will be 

described. 

In the formula (1), when L represents the formula -CONH-, the compound (I) or a 

pharmaceutically acceptable salt thereof can be produced by the following method. 

The compound (I) represented by the following formula (1-1) and an intermediate 

20 thereof are synthesized, for example, by the following general production methods, and methods 

described in production examples and Examples, which will be described later. 

Formula (I-1): 

[Formula 4] 

(I-1) 

wherein At, A2, A3, R 1, R2, R3 and X have the same definitions as those described above. 

25 [0029] 

The "leaving group" in a raw material compound used in production of the 

compound (I) of the present invention is not particularly limited, as long as it can be used in a 

nucleophilic substitution reaction. Preferred examples of such a leaving group include a 

halogen atom, a C1_6 alkylsulfonyloxy group which may be substituted with the above described 

30 substituent group a, and an arylsulfonyloxy group which may be substituted with the above 
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described substituent group a. Specific examples include a chlorine atom, a bromine atom, an 

iodine atom, a methanesulfonyloxy group, a trifluoromethanesulfonyloxy group and a p­

toluenesulfonyloxy group. 

[0030] 

5 1. General production method 1: 

[Formula 5] 

wherein R 1, R2 and R3 each represent hydrogen; Lv represents a leaving group 

including, for example, a halogen atom (a chlorine atom, a bromine atom, an iodine atom, etc.), 

and a sulfonyloxy group such as a methanesulfonyloxy group, a p-toluenesulfonyloxy group or a 

10 trifluoromethanesulfonyloxy group (which is represented by TfO in the formula); and A 1, A 2, A 3 

and X have the same meanings as those described above. 

[0031] 

Step 1-1: 

The present step is a step of directly condensing the compound ( 1-1) with the 

15 compound (1-2) (method 1), or inducing the compound (1-1) to an acid halide (method 2), a 

mixed acid anhydride (method 3), an active ester (method 4) or the like, and then condensing the 

obtained product with the compound (1-2), so as to obtain the compound (I-1). 

20 

[0032] 

Method 1: 

When the compound (1-1) is directly condensed with the compound (1-2), a 

condensing agent is used. Such a condensation reaction can be carried out under the same 

conditions as commonly used conditions described in publications as described below. Known 

methods are described, for example, in Rosowsky, A.; Forsch, R. A.; Moran, R. G; Freisheim, J. 

H.; J. Med. Chern., 34(1), 227-234 (1991), Brzostwska, M.; Brossi, A.; Flippen-Anderson, J. L.; 
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described substituent group a. Specific examples include a chlorine atom, a bromine atom, an

iodine atom, a methanesulfonyloxy group, a trifluoromethanesulfonyloxy group and a p—

toluenesulfonyloxy group.

 

[003 O]

5 1. General production method 1:

[Formula 5]

Scheme 1

R1 R2 A3—NH2 R1 R2
A2 R3 (1'2) A2 R3

IX—I/ OH Step 1—1 [X / Nl-l
A1 0 A1 0 A3

(1-3)

wherein R1, R2 and R3 each represent hydrogen; LV represents a leaving group

including, for example, a halogen atom (a chlorine atom, a bromine atom, an iodine atom, etc),

and a sulfonyloxy group such as a methanesulfonyloxy group, a p—toluenesulfonyloxy group or a

10 trifluoromethanesulfonyloxy group (Which is represented by TK) in the formula); and A1, A2, A3

and X have the same meanings as those described above.

[0031]

Emu—4:

The present step is a step ofdirectly condensing the compound (1~1)With the

15 compound (1-2) (method 1), or inducing the compound (l-l) to an acid halide (method 2), a

mixed acid anhydride (method 3), an active ester (method 4) or the like, and then condensing the

obtained product with the compound (1-2), so as to obtain the compound (1—1).

[0032]

Method 1:

20 When the compound (1-1) is directly condensed with the compound (1—2), a

condensing agent is used, Such a condensation reaction can be carried out under the same

conditions as commonly used conditions described in publications as described below. Known

methods are described, for example, in Rosowsky, A; Forsch, R. A; Moran, R. G; Freisheim, J.

1-1.; J. Med. Chem., 34(1), 227-234 (19%), Brzostwska, M.; BrOSSi, A; Flippen-Anderson, J. L;
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5 

Heterocycles, 32(10), 1968-1972 (1991), Romero, D. L.; Morge, R. A.; Biles, C.; Berrios-Perra, 

N.; May, P. D.; Palmer, J. R.; Johnson, P. D.; Smith, H. W.; Busso, M.; Tan, C.-K.; Voorman, R. 

L.; Reusser, F.; Althaus, I. W.; Downey, K. M.; So, A. G; Resnick, L.; Tarpley, W G, Aristoff, P. 

A.; J. Med. Chern., 37(7), 998-1014 (1994). 

The compound (1-1) may be either a free form or a salt. 

[0033] 

The solvent used in the present invention is not particularly limited, as long as it 

does not inhibit the reaction. Examples of such a solvent include tetrahydrofuran, 1,4-dioxane, 

ethyl acetate, methyl acetate, dichloromethane, chloroform, N,N-dimethylformamide, toluene 

10 and xylene. Examples of a condensing agent include CDI (N,N-carbonyldiimidazole), Bop 

( 1H-1,2,3-benzotriazol-1-yloxy(tri( dimethylamino ))phosphonium hexafluorophosphate ), WSC 

(1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride), DCC (N,N­

dicyclohexylcarbodiimide ), diethylphosphorylcyanide, and PyBOP (benzotriazol-1-

yloxytris(pyrrolidino)phosphoniumhexafluorophosphate). The compound (1-2) is used in an 

15 amount from 1 equivalent to a largely excessive amount with respect to the compound (1-1). In 

addition, an organic base such as triethylamine may be added in an amount from 1 equivalent to 

a largely excessive amount to the compound (1-1), as necessary. 

The reaction time is not particularly limited. It is generally from 0.5 to 48 hours, 

and preferably from 0.5 to 24 hours. The reaction temperature depends on a raw material used, 

20 a solvent used, and the like, and thus, it is not particularly limited. It is preferably from an ice 

cooling temperature to a solvent reflux temperature. 

[0034] 

Method 2: (synthetic method using acid halide) 

In the present reaction, the compound ( 1-1) is converted to the corresponding acid 

25 halide according to a method known to a person skilled in the art, and the acid halide is then 

allowed to react with the compound (1-2) to obtain the compound (I-1). 

Examples of a base used in the reaction include triethylamine, pyridine, potassium 

carbonate and diisopropylethylamine. The reaction temperature is not particularly limited. It 

is generally from -78°C to a solvent retlux temperature, and preferably from -20°C to a room 

30 temperature. The solvent used in the reaction is not particularly limited, as long as it does not 

inhibit the reaction and is able to dissolve a starting substance to a certain extent. Preferred 

examples of such a solvent include tetrahydrofuran, ether, toluene and dichloromethane. 

[0035] 

Method 3: (synthetic method using acid anhydride) 
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After the compound (1-1) has been converted to a mixed acid anhydride, the 

mixed acid anhydride is allowed to react with the compound (1-2), so as to obtain the compound 

(I-1). The mixed acid anhydride can be synthesized by means known to a person skilled in the 

art. For example, it can be synthesized by reacting the compound (1-1) with a chloroformic 

5 acid ester such as ethyl chloroformate in the presence of a base such as triethylamine. Such a 

chloroformic acid ester and a base are used in an amount of 1 to 2 equivalents with respect to the 

compound (1-1). The reaction temperature is from -30°C to a room temperature, and preferably 

-20°C to a room temperature. 

The step of condensing the mixed acid anhydride and the compound (1-2) is 

10 carried out, for example, by reacting the mixed acid anhydride with the compound (1-2) in a 

solvent such as dichloromethane, tetrahydrofuran or N,N-dimethylformamide. The compound 

(1-2) is used in an amount from 1 equivalent to a largely excessive amount with respect to the 

mixed acid anhydride 

The reaction time is not particularly limited. It is generally from 0.5 to 48 hours, 

15 and preferably from 0.5 to 12 hours. The reaction temperature is from -20°C to 50°C, and 

preferably from -20°C to a room temperature. 

[0036] 

Method 4: (synthetic method using active ester) 

After the compound (1-1) has been converted to an active ester, the active ester is 

20 allowed to react with the compound (1-2), so as to obtain the compound (I-1). The step of 

obtaining the active ester is carried out, for example, by reacting the compound (1-1) with an 

active ester-synthesizing reagent in a solvent such as 1,4-dioxane, tetrahydrofuran or N,N­

dimethylformamide in the presence of a condensing agent such as DCC. An example ofthe 

active ester-synthesizing reagent is N-hydroxysuccinimide. Such an active ester-synthesizing 

25 reagent and a condensing agent are used in an amount of 1 to 1.5 equivalents with respect to the 

compound (1-1). The reaction time is not particularly limited. It is generally from 0.5 to 48 

hours, and preferably from 0.5 to 24 hours. 

The reaction temperature is from -20°C to -50°C, and preferably from -20°C to a 

room temperature. 

30 The step of condensing the active ester and the compound (1-2) is carried out, for 

example, by reacting the active ester with the compound (1-2) in a solvent such as 

dichloromethane, tetrahydrofuran or N,N-dimethylformamide. The compound (1-2) is used in 

an amount from 1 equivalent to a largely excessive amount with respect to the active ester. The 

reaction time is not particularly limited. It is generally from 0.5 to 48 hours, and preferably 
-33-
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from 0.5 to 24 hours. The reaction temperature is from -20°C to -50°C, and preferably from-

20°C to a room temperature. 

[0037] 

Step 1-2: 

The present step is a step of obtaining the compound (1-3) from the compound (1-

2). 

The present step is a step of converting the compound ( 1-1) to the corresponding 

acid halide or acid anhydride by the methods described in Method 2 and Method 3 above and 

then reacting the acid halide or acid anhydride with ammonia, so as to obtain the compound (1-

10 3). The ammonia used in the reaction may be either gas or an aqueous solution. It may also 

be an ammonia salt. The compound (1-3) can also be produced by reacting hexamethyl 

disilazane with an acid halide and then adding methanol to the reaction product, followed by an 

acid treatment (R. Pellegata et al., Synthesis, 1985, 517). 

15 

20 

Moreover, the compound (1-3) can also be produced by heating the compound (1-

1) and urea. 

(0038] 

Step 1-3: 

The present step is a step of obtaining the compound (I-1) from the compound (1-

3). 

This is a step of subjecting the compound (1-3) and the compound (1-4) to a 

coupling reaction using a transition metal, so as to obtain the compound (I-1). 

In the present step, the reaction can be carried out under conditions that are 

commonly applied to the coupling reaction between an aryl halide or arylboronic acid and an 

acid amide, in which a transition metal is used. 

25 A coupling reaction using copper is described, for example, in publications such 

30 

as Hanhui Xu, Christian Wolf, Chern. Commun, 2009, 1715; and Suribabu Jammi et al., Synlett. 

2009 (20), 3323. The type of a copper reagent used in the present reaction is not particularly 

limited. Preferred examples of such a copper reagent include cuprous iodide, cuprous oxide, 

and copper(II) trifluoromethanesulfonate. 

A coupling reaction using a palladium complex is described, for example, in 

publications such as Van den Hoogenband, Aet al., Tetrahedron Lett. 2004, 45, 8535; and Ghosh, 

Aet al., Org. Lett. 2003, 5, 2207. The type of a palladium reagent used in the present reaction 

is not particularly limited. Preferred examples of such a palladium reagent include 

tris( dibenzylideneacetone )dipalladium, palladium chloride, and palladium(II) acetate. 
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Examples of a ligand used in the present reaction include XantPhos (4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene), X-Phos (2-dicyclohexylphosphino-2',4',6'­

triisopropylbiphenyl), BINAP (2,2'-bis( diphenylphosphino )-1, 1 '-binaphthyl), DPPF (1, 1'­

bis( diphenylphosphino )ferrocene ), and tris( tert-butyloxy )phosphine. The transition metal 

5 reagent is used in an amount of approximately 0.001 to 0.1 equivalent with respect to the amount 

of a raw material. The type of a solvent used in the present reaction is not particularly limited, 

as long as it does not inhibit the reaction. Preferred examples of such a solvent include 

benzene, toluene, xylene, N,N -dimethylformamide, 1-methyl-2-pyrrolidone, tetrahydrofuran, 

1,4-dioxane, acetonitrile, and propionitrile. The reaction temperature is not particularly limited. 

10 It is generally from an ice cooling temperature to a solvent reflux temperature, and preferably 

from a room temperature to a solvent reflux temperature, for example. The reaction time is not 

particularly limited. It is generally from 0.5 to 48 hours, and preferably from 0.5 to 24 hours. 

[0039] 

General production method 2: 

15 [Formula 6] 

(2-1) 

Step 2-3 

(2-2) 

wherein A1, A2, R1, R2, R3 and X have the same meanings as those described above. 

[0040] 

The general production method 2 is a method for producing the compound ( 1-1) 

that is a synthetic intermediate ofthe compound (I-1) according to the present invention, which 

20 uses the compound (2-1) as a raw material and involves [step 2-1] and [step 2-2] or [step 2-3]. 

The compound (2-1) can be produced from a commercially available product by a 

method known to a person skilled in the art. Further, it can also be produced by applying 

methods described in the production examples in the examples. 

[0041] 

25 Step 2-1: 

The present step is a step of subjecting the compound (2-1) to an oxidation 

reaction to obtain the compound (2-2). An aldehyde compound can be obtained from an 

alcohol compound according to a method known to a person skilled in the art. 

-35-
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Examples of a ligand used in the present reaction include XantPhos (4,5-

bis(diphenylphosphino)~9,9-dimethylxanthene), X—Phos (2—dicyclohexylphosphino—Z‘A',6’—

triisopropyibiphenyl), BINAP (2,2'—his(dipheny1phosphino)-1,1'-binaphthyl), DPPF (1,1"

bis(diphenylphosphino)ferrocene), and tris(tert-butyloxy)phosphine. The transition metal

5 reagent is used in an amount of approximately 0.001 to 0.1 equivalent with respect to the amount

of a raw material. The type of a solvent used in the present reaction is not particularly limited,

as long as it does not inhibit the reaction. Preferred examples of such a solvent include

benzene, toluene, xylene, N,N—dimethy1formamide, l—methyl-Z-pyrrolidone, tetrahydrofiiran=

1,4-dioxane, acetonitrile: and propionitrile. The reaction temperature is not particularly limited.

10 It is generally from an ice cooling temperature to a solvent reflux temperature, and preferably

from a room temperature to a solvent reflux temperature, for example. The reaction time is not

particularly limited. It is generally from 0.5 to 48 hours, and preferably from 0.5 to 24 hours.

[0039]

General production method 2:

15 [Formula 6]

Scheme;

Step 23

R1 R2 /’—R—1_R2\ R1 R2

Ix OH Step 2—1 /X ”—0 Step 2—2 [X / OH
A1 A1 A1 0

(2-1) (2-2) (1-1)

wherein A1, A2, R1, R2, R3 and K have the same meanings as those described above.

{0040]

The general production method 2 is a method for producing the compound (1-1)

that is a synthetic intermediate of the compound (1-1) according to the present invention, which

20 uses the compound (2—1) as a raw material and involves [step '2-1} and [step 2—2] or [step 2—3].

The compound (2-1) can be produced from a commercially available product by a

method known to a person skilled in the art, Further, it can also be produced by applying

methods described in the production examples in the examples.

[0041]

25 Step 2~12

The present step is a step of subjecting the compound (2—1) to an oxidation

reaction to obtain the compound (2-2). An aldehyde compound can be obtained from an

alcohol compound according to a method known to a person skilled in the art.
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Examples of a known oxidation method used in the reaction include Swern 

oxidation, Corey-Kim oxidation, Moffatt oxidation, PCC oxidation, PDC oxidation, Dess-Martin 

oxidation, S03-pyridine oxidation, and TEJVIPO oxidation. 

The solvent used in the reaction is not particularly limited, as long as it does not 

5 inhibit the reaction and dissolves a starting substance to a certain extent. Examples of such a 

solvent include dimethyl sulfoxide, tetrahydrofuran, toluene, dichloromethane and chloroform. 

The reaction temperature is not particularly limited. It is generally from -78°C 

to a solvent reflux temperature, and preferably from -78°C to a room temperature. The reaction 

time is not particularly limited. It is generally from 5 minutes to 48 hours, and preferably from 

10 5 minutes to 24 hours. 

[0042] 

Step 2-2: 

The present step is a step of subjecting the compound (2-3) to an oxidation 

reaction to obtain the compound (1-1). A carboxylic acid compound can be obtained from an 

15 aldehyde compound according to a method known to a person skilled in the art. 

20 

As an oxidation method, a commonly used oxidation method can be applied. 

For example, methods described in the production examples in the Examples can be applied. 

[0043] 

Step 2-3: 

The present step is a step of subjecting the compound (2-1) to an oxidation 

reaction to obtain the compound (1-1). As oxidation conditions, commonly used conditions can 

be applied. For example, oxidation can be carried out using TEMPO-bisacetyliodobenzene. 

The solvent used in the reaction is not particularly limited, as long as it does not inhibit the 

reaction and dissolves a starting substance to a certain extent. For example, dichloromethane, 

25 chloroform, acetonitrile, toluene or the like is mixed with water, and the mixed solvent can be 

30 

used. 

The reaction temperature is not particularly limited. It is generally from 0°C to a 

solvent reflux temperature. The reaction time is not particularly limited. It is generally from 5 

minutes to 48 hours, and preferably from 5 minutes to 24 hours. 

Moreover, methods described in the production examples in the Examples can be 

applied. 

[0044] 

General production method 3: 

[Formula 7] 
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Step3-2 

R1 R2 A* 0 OPrt1 
i 

Step 3-1 
1 (3-4) 

\ R, R, ~,-OH A* (3·3) 
Lv OPrt1 

(3-2) 

wherein Lv represents a leaving group such as a halogen atom (a chlorine atom, a bromine atom, 

an iodine atom or the like), a sulfonyloxy group such as a methanesulfonyloxy group, a p­

toluenesulfonyloxy group or a trifluoromethanesulfonyloxy group, or the like; Prtt represents a 

protecting group for a hydroxyl group; and A1, A2, R1, R2 and R3 have the same meanings as 

5 those described above. 

10 

[0045] 

The general production method 3 is. a method for producing the compound (I -1-

0) that is a synthetic intermediate of the compound (I) according to the present invention, which 

uses the compound (3-1) as a raw material and involves [step 3-1] and [step 3-2]. 

The compound (I-1-0) can also be produced from a commercially available 

product according to a method known to a person skilled in the art. Further, it can also be 

produced by applying methods described in the production examples in the Examples. 

[0046] 

Step 3-1: 

15 The present step is a step of allowing the compound (3-1) to directly react with 

the compound (3-3), or of converting the compound (3-1) to the compound (3-2) and then 

allowing the compound (3-2) to react with the compound (3-3), so as to obtain the compound (3-

4). 

When the compound (3-1) is allowed to directly react with the compound (3-3), 

20 the present reaction can be carried out under conditions generally used in the Mitsunobu reaction 

(for example, conditions described in 0. Mitsunobu, Synthesis, 1(1981), D. L. Hughes, Organic 

Reactions, 42, 335(1992), etc.). 

The reaction is carried out using a phosphine derivative such as 

triphenylphosphine and an azodicarboxylic acid diester such as diethyl azodicarboxylate or 

25 diisopropyl azodicarboxylate. The solvent used in the reaction is not particularly limited, as 
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25

 

 
R1/R2 A1~OH R1 R2 R1 R2

/

HO OPrts A/o OPrt1 Step 3-2 [0—1 OH(3-1) A1
Step 3-1 (3-4) (Ll-O)

\LV— R1/R2R3’/A1’OH
OPm

(3-2)

wherein Lv represents a leaving group such as a halogen atom (a chlorine atom, a bromine atom,

an iodine atom or the like), a sulfonyloxy group such as a methanesulfonyloxy group, a p-

toluenesulfonyloxy group or a trifluoromethanesulfonyloxy group, or the like; P1t1 represents at

protecting group for a hydroxyl group; and A1, A2, R1, R2 and R3 have the same meanings as

those described above,

[0045]

The general production method 3 isa method for producing the compound (1—1‘

0) that is a synthetic intermediate of the compound (1) according to the present invention, which

uses the compound (3-1) as a raw material and involves {step 3—1] and [step 3-2].

The compound (I-l-O) can also be produced from a commercially available

product according to a method known to a person skilled in the art. Further, it can also be

produced by applying methods described in the production examples in the Examples.

[0046}

Step 3-1:

The present step is a step of allowing the compound (3—1) to directly react with

the compound (3-3), or of converting the compound (3—1) to the compound (3-2) and then

allowing the compound (3-2) to react with the compound (3—3), so as to obtain the compound (3-

4).

When the compound (3-1) is allowed to directly react with the compound (3 -3),

the present reaction can be carried out under conditions generally used in the Mitsunobu reaction

(for example, conditions described in O. Mitsunobu, Synthesis, 1(1981), D. L Hughes, Organic

Reactions, 5Q, 33 5(1992), etc).

The reaction is carried out using a phosphine derivative such as

triphenylphosphine and an azodicarboxylic acid diester such as diethyl azodicarboxylate or

diisopropyl azodicarboxylate. The solvent used in the reaction is not particularly limited, as
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long as it does not inhibit the reaction and dissolves a starting substance to a certain extent. For 

example, tetrahydrofuran, benzene, toluene or N,N-dimethylformamide can be used. The 

reaction temperature is not particularly limited. It is generally from an ice cooling temperature 

to a room temperature. 

5 Alternatively, the compound (3-4) can be produced by converting the compound 

10 

(3-1) to the compound (3-2) having a leaving group and then performing a nucleophilic 

substitution reaction between the compound (3-2) and the compound (3-3). Specifically, a base 

is allowed to act on the compound (3-3) to form an anion, and the anion is then allowed to react 

with the compound (3-2), so as to obtain the compound (3-4), for example. 

The solvent used in the reaction is not particularly limited, as long as it does not 

inhibit the reaction. The present reaction can be carried out by allowing a suitable base to act 

on the compound (3-3), in an amount of 1 equivalent to a largely excessive amount with respect 

to the compound, in an organic solvent such as diethyl ether, tetrahydrofuran, 1,4-dioxane, N,N­

dimethylformamide or dimethyl sulfoxide. Examples of the used base include sodium 

15 hydroxide, potassium hydroxide, sodium hydride, potassium hydride, sodium methoxide, sodium 

ethoxide, and potassium tert-butoxide. 

The reaction temperature is not particularly limited. It is generally from -78°C 

to a solvent reflux temperature, and preferably from an ice cooling temperature to 100°C. 

The compound (3-2) can be produced by converting the hydroxyl group of the 

20 compound (3-1) to a leaving group. 

Examples of such a leaving group include a halogen atom (a chlorine atom, a 

bromine atom or an iodine atom), and a sulfonyloxy group such as a methanesulfonyloxy group, 

a p-toluenesulfonyloxy group or a trifluoromethanesulfonyloxy group. 

The reaction can be carried out under the same conditions as those generally used 

25 in a reaction of converting the hydroxyl group to such a leaving group (for example, conditions 

described in R. K. Crossland and K. L. Servis, Journal of Organic Chemistry, 3 5, 3195 (1970), Y. 

Yoshida, Y Sakakura, N. Aso, S. Okada, andY. Tanabe, Tetrahedron, 55, 2183 (1999). 

When the leaving group is a halogen atom for example, the compound (3-2) can 

be produced by allowing the compound (3-1) to react with thionyl chloride, thionyl bromide, 

30 phosphorus tribromide or tetrahalogenomethane triphenylphosphine. The solvent used in the 

reaction is not particularly limited, as long as it does not inhibit the reaction and dissolves a 

starting substance to a certain extent. Preferred examples of such a solvent include benzene, 

toluene, xylene, dichloromethane and chloroform. Further, there may be a case in which 

favorable results such as the improvement of a yield can be obtained by addition of a base. The 
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base used in the reaction is not particularly limited, as long as it does not inhibit the reaction. 

Preferred examples of such a base include sodium carbonate, potassium carbonate, triethylamine, 

pyridine and diisopropylethylamine. The reaction temperature is generally from -78°C to a 

solvent reflux temperature, and preferably from an ice cooling temperature to a solvent reflux 

5 temperature. 

When the leaving group is a sulfonyloxy group, the compound (3-2) can be 

produced by allowing the compound (3-1) to react with methanesulfonyl chloride, p­

toluenesulfonyl chloride, anhydrous trifluoromethanesulfonic acid, etc. The solvent used in the 

reaction is not particularly limited, as long as it does not inhibit the reaction and dissolves a 

10 starting substance to a, certain extent. Preferred examples of such a solvent include 

tetrahydrofuran, toluene, xylene, dichloromethane, chloroform and N,N-dimethylformamide. 

The reaction temperature is generally from -78°C to a solvent reflux temperature, and preferably 

from an ice cooling temperature to a room temperature. Further, there may be a case in which 

favorable results such as the improvement of a yield can be obtained by addition of a base. The 

15 base used in the reaction is not particularly limited, as long as it does not inhibit the reaction. 

Preferred examples of such a base include sodium carbonate, potassium carbonate, triethylamine, 

pyridine and diisopropylethylamine. 

[0047] 

Step 3-2: 

20 The present step is a step of deprotecting the compound (3-4) to obtain the 

compound (I-1-0). 

When Prt1 is a tert-butyldimethylsilyl group or a tert-butyldiphenylsilyl group, the 

reaction can be carried out under the same conditions as those generally used in the deprotection 

reaction of a silyl group (for example, conditions described in publications such as T. W. Green 

25 and P. G M. Wuts, "Protective Groups in Organic Chemistry, Third Edition," John Wiley & Sons 

(1999), pp. 113-148). Specifically, tetra-n-butylammonium fluoride is allowed to act on the 

compound (3-4) in an organic solvent such as tetrahydrofuran, or hydrochloric acid is allowed to 

act on the compound (3-4) in ethanol, so as to obtain the compound (I-1-0). The solvent used 

in the present reaction is not particularly limited, as long as it does not inhibit the reaction. 

30 Preferred examples of such a solvent include dichloromethane, methanol, ethanol, propanol, 

ethyl acetate, tetrahydrofuran and 1 ,4-dioxane. Further, there may be a case in which favorable 

results such as the improvement of a yield can be obtained by addition of an acetic acid. 

When Prt1 is a benzyl group, the reaction can be carried out under the same 

conditions as those generally used in the deprotection reaction of a benzyl group (for example, 
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conditions described in publications such as T. W. Green and P. G 1\1. Wuts, "Protective Groups 

in Organic Chemistry, Third Edition," John Wiley & Sons (1999), pp. 76-86). Specifically, the 

reaction can be carried out, for example, by a catalytic reduction method, which uses palladium­

carbon, palladium hydroxide-carbon or the like as a catalyst in an organic solvent such as ethanol 

5 in a hydrogen atmosphere. 

The solvent used in the present reaction is not particularly limited, as long as it 

does not inhibit the reaction. Examples of such a solvent include methanol, ethanol, propanol, 

ethyl acetate, tetrahydrofuran and 1,4-dioxane. The reaction conditions are not particularly 

limited. The reaction can be carried out at a temperature from a room temperature to a solvent 

10 reflux temperature at a normal atmospheric pressure to 150 atmospheric pressures, and 

preferably at a temperature from a room temperature to 60°C at a normal atmospheric pressure to 

5 atmospheric pressures. 

[0048] 

General production method 4: 

15 [Formula 8] 

20 

25 

R1 R2 A(" Hal 

(4-2) A* HO 0Prt1 Step 4-1 Step 4-2 

(3-1) 

Step 4-3 Step 4-4 

wherein Prt1, A1, ~' Rt, R2 and R3 have the same meanings as those described above. 

The general production method 4 is a method for producing the compound (I-1-C) 

that is a synthetic intermediate of the compound (I) according to the present invention, which 

uses the compound (3-1) as a raw material and involves 4 steps from [step 4-1] to [step 4-4]. 

The compound (I-1-C) can also be produced from a commercially available 

product by a method known to a person skilled in the art. Further, it can also be produced by 

applying methods described in the production examples in the examples. 

[0049] 

Step 4-1 

The present step is a step of oxidizing the alcohol of the compound (3-1) to obtain 
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conditions described in publications such as T. W. Green and P. G M. Wuts, "Protective Groups

in Organic Chemistry, Third Edition," John Wiley & Sons (1999), pp. 76—86). Specifically, the

reaction can be carried out, for example, by a catalytic reduction method, which uses palladium—

carbon, palladium hydroxide—carbon or the like as a catalyst in an organic solvent such as ethanol

5 in a hydrogen atmosphere.

The solvent used in the present reaction is not particularly limited, as long as it

does not inhibit the reaction. Examples of such a solvent include methanol, ethanol, propanol,

ethyl acetate, tetrahydrofuran and 1,4-di0xane. The reaction conditions are not particularly

limited. The reaction can be carried out at a temperature from a room temperature to a solvent

10 reflux temperature at a normal atmospheric pressure to 150 atmospheric pressures, and

preferably at a temperature from a room temperature to 60°C at a normal atmospheric pressure to

5 atmospheric pressures.

[0048]

General production method 4:

15 [Formula 8]
 

  

  

Scheme 3

R: R2 R1 R2R R1¥R2

HO OPrh Step 4-1 OPrt1Step 4-2i-iaAiWopm_ 4‘1
(3 1) ( ) (4__3)

R1 R2 R1 R2

A2 R3 A2 R3

Step 43 OPrt1 Step 4-4 OH
A1 A1

(4—4) (1-1-0)

wherein Pm, A1, A2, R1, R2 and R3 have the same meanings as those described above.

The general production method 4 is a method for producing the compound (Ll—C)

that is a synthetic intermediate of the compound (1) according to the present invention, which

uses the compound (3-1) as a raw material and involves 4 steps from [step 4—1} to [step 4-4].

20 The compound (I-l-C) can also be produced from a commercially available

product by a method known to a person skilled in the art. Further, it can also be produced by

applying methods described in the production examples in the examples.

[0049]

31613441

25 The present step is a step of oxidizing the alcohol of the compound (3—1) to obtain
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5 

an aldehyde body ( 4-1 ). The present reaction can be carried out under the same conditions as 

those in the step 2-1. 

[0050] 

Step 4-2 

The present step is a step of obtaining the olefin (4-3) from the aldehyde (4-1). 

The present reaction can be carried out under commonly used conditions. Specifically, the 

compound ( 4-2) and a Wittig reagent synthesized from triphenylphosphine are used for example, 

and these are allowed to react with the compound ( 4-1) in the presence of a base, so as to obtain 

the compound (4-3). 

10 [0051] 

Step 4-3 

The present step is a step of reducing olefin according to catalytic hydrogen 

reduction. The present reaction can be carried out under commonly used conditions. 

[0052] 

15 Step 4-4 

The present step is a step of deprotecting the compound ( 4-3) to obtain the 

compound (I-1-C). The present reaction can be carried out by the same method as that in the 

step 3-2. 

[0053] 

20 5. General production method 5: 

[Formula 9] 

A£'CN + 

(5-1) 

Step 5-3 

0 
~CI 

(5-2) 
Step 5-1 

A2'Y\_ 
HO OPrt1 

(5-5) 

A'fj 
0 0 

(5-3) 

Step 5-2 

A2~ 
HO_/ .. \_OH 

(5-4) 

wherein Prt1 and A1 have the same meanings as those described above. 

The general production method 5 is a method for producing the compound (5-5) 

that is a synthetic intermediate of the compound (I) according to the present invention, which 

25 uses the compound (5-1) as a raw material and involves [step 5-1] to [step 5-3]. 

The compound (5-5) can also be produced from a commercially available product 
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an aldehyde body (4-1). The present reaction can be carried out under the same conditions as

those in the step 2—1.

[0050]

Step 4—2

5 The present step is a step of obtaining the olefin (4-3) from the aldehyde (4—1).

The present reaction can be carried out under commonly used conditions. Specifically, the

compound (4-2) and a Wittig reagent synthesized from triphenylphosphine are used for example,

and these are allowed to react with the compound (4—1) in the presence of a base, so as to obtain

’ the compound (4—3).

10 [0051]

w

The present step is a step of reducing olefin according to catalytic hydrogen

reduction. The present reaction can be carried out under commonly used conditions.

[0052]

15 Step 4-4

The present step is a step of deprotecting the compound (4-3) to obtain the

compound (Ll—C). The present reaction can be carried out by the same method as that in the

step 3-2.

[0053]

20 5. General production method 5:

[Formula 9]

 

 

Schemefi

0 A2 A2/\

(54) R/ Steps-1 o 0 Step 52 HO OH
(5'2) (5—3) (54)

AER
Step 53 HO OPm

(5-5)

wherein Pm and A1 have the same meanings as those described above.

The general production method 5 is a method for producing the compound (5—5)

that is a synthetic intermediate of the compound (1) according to the present invention, which

25 uses the compound (5—1) as a raw material and involves [step 5—1] to [step 5-3].

The compound (5—5) can also be produced from a commercially available product
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by a method known to a person skilled in the art. Further, it can also be produced by applying 

methods described in the production examples in the examples. 

[0054] 

Step 5-1 

5 The present step is a step of reacting an acetonitrile derivative (5-1) with the 

epichlorohydrin (5-2) to obtain the compound (5-3). The compound (5-3) can be produced 

under commonly used reaction conditions (for example, conditions described inS, Shuto, 

Bioorganic & Medicinal Chemistry, 10 (2002), 3829), or by applying methods described in the 

production examples in the examples. Moreover, an optically active substance of the 

10 compound (5-3) can be obtained using an optically active epichlorohydrin. 

(0055] 

Step 5-2 

The present step is a step of reducing the lactone (5-3) to obtain the compound (5-

4). Examples of a reducing agent used in the reaction include sodium borohydride, lithium 

15 borohydride, and lithium aluminum hydride. 

The solvent used in the present reaction is not particularly limited, as long as it 

does not inhibit the reaction and dissolves a starting substance to a certain extent. Examples of 

such a solvent include tetrahydrofuran and diethyl ether. In some cases, an alcoholic solvent 

such as methanol is mixed with such a solvent. The reaction temperature is not particularly 

20 limited. It is generally from -78°C to a solvent reflux temperature, and preferably from -78°C 

to a room temperature. The reaction time is not particularly limited. It is generally from 5 

minutes to 48 hours, and preferably from 5 minutes to 24 hours. 

25 

[0056] 

Step 5-3 

The present step is a step of protecting the hydroxyl group ofthe compound (5-4). 

Examples of a protecting group used herein include an acetyl group, a methoxymethyl group, a 

trityl group, a benzyl group, a t-butyldiphenylsilyl group, and a triisopropylsilyl group. The 

present reaction can be carried out under the same conditions as those commonly used in the 

introduction of a protecting group into a hydroxyl group (for example, conditions described in 

30 publications such as T. W. Green and P. G M. Wuts, "Protective Groups in Organic Chemistry, 

Third Edition," John Wiley & Sons (1999), pp. 17-245). In addition, as in the case ofExample 

49, the present reaction can also be carried out by acetylation using enzyme. 

[0057] 

6. General production method 6: 

-42-

Page 259 of 453



[Formula 10] 

R1 R2 

A2.___ X ->H 

HO_y---\__0Prt1 Step 6-1 

(6-1) 

Step 6-3 

Step 6-6 

Step 6-9 

Step6-4 

Step 6-10 

Step 6-5 

(6-8) 

R1 R2 

A-:A;R3 

X OH 
t!.1 o 

(a-1) 

R1 R2 

A2~R3 
Hal~ _}-oAik 

0 

(6-9) 

wherein Alk represents a C1_6 alkyl group; Hal represents a halogen atom; Prh represents a silyl 

group such as a t-butyldimethylsilyl group, a t-butyldiphenylsilyl group or a triisopropylsilyl 

group; Prt2 represents a protecting group for a hydroxyl group, other than a silyl group; and X, 

5 R1, R 2, R 3, A 1 and A2 have the same meanings as those described above. 

The general production method 6 is a method for producing the compound (a-1) 

that is a synthetic intermediate of the compound (I) according to the present invention, which 

uses the compound (6-1) as a raw material and involves 10 steps from [step 6-1] to [step 6-10]. 

[0058] 

10 Step 6-1 

The present step is a step of protecting ofthe hydroxyl group ofthe compound (6-

1 ). Examples of a protecting group used herein include a methoxymethyl group, a trityl group 

and a benzyl group. Such a protecting group can be introduced under commonly used 

conditions described in the step 5-3. 

15 [0059] 

Step 6-2 

The present step is a step of selectively deprotecting the protecting group of the 

compound (6-2). The deprotection can be carried out under commonly used conditions. 
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[Formula 10]

 

Scheme {3

R1 R2 R1 RzH R1 RzH
\

HO Qprt1 Step 64 PfizO \—'OF’rt1 Step 5_2 Prtgo

(6—1) (6-2) (63)

R1 R2 R1 R2 R1 R2A2 H A:7ZS;H
Step 83 PITQO LO Step 6—4 PrtQO OH Step 8—5 PrtQO OAik

(6—4) (6-5)0 (06-6)

R1 R2 R1- R2 R1 R2

A2 \ R3 Agfim [#:275ij
Step 6-6 PI’tQO OAik Step 6’7 O 0 Step 6-80

(6—7) (6—8) (6‘9)

R1 R2 R1 R2

A2 R3 A2 R3

Step 8-9 X OAIk Step 6-10 ,X 0”I

A1 0 A1 0

(6-10) (8-1)

wherein Alk represents a (31-6 alkyl group; Hal represents a halogen atom; Prt; represents a silyl

group such as a t—butyldimethylsilyl group, a t-butyldiphenylsilyl group or a triisopropylsilyl

group; Pit; represents a protecting group for a hydroxyl group; other than a silyl group; and X,

5 R1, R2, R3, A1 and A; have the same meanings as those described above.

The general production method 6 is a method for producing the compound (a-l)

that is a synthetic intermediate of the compound (1) according to the present invention, which

uses the compound (6—1) as a raw material and involves 10 steps fiom [step 6-1] to [step 6—10].

[0058]

10 Step 6-1

The present step is a. step ofprotecting ofthe hydroxyl group of the compound (6-

1). Examples of at protecting group used herein include a methoxymethyl group, a trityl group

and a benzyl group. Such a protecting group can be introduced under commonly used

conditions described in the step 5.3

15 [0059]

Step 6-2

The present step is a step of selectively deprotecting the protecting group ofthe

compound (6—2). The deprotection can be carried out under commonly used conditions,
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[0060] 

Steps 6-3, 6-4 

The present steps are steps of obtaining the carboxylic acid ( 6-5) from the 

compound (6-3) by the same methods as those ofthe step 2-1 and step 2-2 ofthe general 

5 production method 2. 

[0061] 

Step 6-5 

The present step is a step of esterifying the carboxylic acid ( 6-5) to obtain the 

compound (6-6). Esterification can be carried out under commonly used conditions. 

10 [0062] 

Step 6-6 

The present step is a step of introducing the substituent (RJ) into the carbonyl a 

carbon of the ester body (6-6). A preferred example of a base used herein is lithium 

diisopropylamide. As an alkylating agent, alkyl halide, aldehyde, ketone or the like is used. 

15 The solvent used in the reaction is not particularly limited, as long as it does not inhibit the 

reaction and dissolves a starting substance to a certain extent. Examples of such a solvent 

include tetrahydrofuran and diethyl ether. The reaction temperature is not particularly limited. 

It is generally from -78°C to a solvent ret1ux temperature, and preferably from -78°C to a room 

temperature. The reaction time is not particularly limited. It is generally from 5 minutes to 48 

20 hours, and preferably from 5 minutes to 24 hours. 

[0063] 

Step 6-7 

The present step is a step of selectively deprotecting the protecting group of the 

compound (6-7). In general, at the same time of deprotection, cyclization into lactone 

25 progresses in a molecule. The deprotection can be carried out under commonly used 

conditions. 

[0064] 

Step 6-8 

The present step is a step of reacting the compound ( 6-8) with thionyl halide in an 

30 alcoholic solvent, so as to obtain the haloester (6-9). The thionyl halide used in the reaction is 

preferably thionyl bromide. As a solvent, methanol or ethanol is preferable. The reaction 

temperature is not particularly limited. It is generally from -78°C to a solvent reflux 

temperature, and preferably from -78°C to a room temperature. The reaction time is not 

particularly limited. It is generally from 5 minutes to 48 hours, and preferably from 5 minutes 
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to 48 hours. 

[0065] 

Step 6-9 

The present step is a step of obtaining the compound (6-10) as a result ofthe 

5 nucleophilic substitution reaction between the compound (6-9) and the compound (3-3). The 

reaction conditions may be the same as those for the method for producing the compound (3-4) 

from the compound (3-2) in the general production method 3. 

10 

[0066] 

Step 6-10 

The present step is a step of obtaining the compound ( a-1) as a result of the ester 

hydrolysis ofthe compound (6-10). As reaction conditions, a sodium hydroxide aqueous 

solution or a potassium hydroxide aqueous solution may be used, for example. Also, an organic 

solvent such as methanol or ethanol is used, as necessary. The reaction temperature is not 

particularly limited. It is generally from -78°C to a solvent reflux temperature, and preferably 

15 from a room temperature to a solvent reflux temperature. The reaction time is not particularly 

limited. It is generally from 5 minutes to 48 hours. 

[0067] 

General production method 7: 

The general production method 7 is a method for producing a compound (7-2) 

20 that is a synthetic intermediate of the compound (I) according to the present invention, which 

uses a compound (7-1) as a raw material and involves [step 7-1]. The compound (7-1) can also 

be produced from a commercially available product by a method known to a person skilled in the 

art. Further, it can also be produced by applying methods described in the production examples 

in the Examples. 

25 [Formula 11] 

R,~(' 
o Step 7-1 

0JyA2 

[0068] 

Step 7-1 

~ 
7-1 

The present step is a step of obtaining the compound (7-2), which involves 
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10

15

to 48 hours,

[0065]

Step 6-9

The present step is a step of obtaining the compound (6-10) as a result of the

nucleophilic substitution reaction between the compound (6-9) and the compound (3 -3). The

reaction conditions may be the same as those for the method for producing the compound (3-4)

from the compound (3-2) in the general production method 3.

[0066]

W

The present step is a step of obtaining the compound (a—l) as a result of the ester

hydrolysis of the compound (6—10). As reaction conditions, a sodium hydroxide aqueous

solution or a potassium hydroxide aqueous solution may be used, for example. Also, an organic

solvent such as methanol or ethanol is used, as necessary. The reaction temperature is not

particularly limited. It is generally from -78°C to a solvent reflux temperature, and preferably

from a room temperature to a solvent reflux temperature The reaction time is not particularly

limited. It is generally from 5 minutes to 48 hours.

[0067]

General production method 7:

The general production method 7 is a method for producing a compound (7-2)

that is a synthetic intermediate of the compound (I) according to the present invention, which

uses a compound (7-1) as a raw material and involves [step 7—1]. The compound (7-1) can also

be produced from a commercially available product by a method known to a person skilled in the

art. Further, it can also be produced by applying methods described in the production examples

in the Examples.

[Formula ll]

:\ R1/Rz
0 Step 7-1 A2 Re

0 A2
N O 0

{1 7—2
7-1

[0068]

Step 7—1

The present step is a step of obtaining the compound (7-2), which involves
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intramolecular cyclization of the diazo compound (7 -1). The reaction can be carried out under 

commonly used conditions for generating carbene from a diazo compound. The reaction can be 

carried out, for example, by the methods described in Doyle, M.P., Organic Letters 2(8)1145-; 

and Chen, C., Bioorganic & Medicinal Chemistry Letters, 18(2008) 3328-. 

5 [0069] 

General synthetic method 8: 

[Formula 12] 

Step 8-1 Step 8-2 )=<3 Step 8-3 

0 z 
~ 8-3 8-4 

The general production method 8 is a method for producing the compound (8-4) 

from the compound (8-1) via [step 8-1], [step 8-2] and [step 8-3]. The compound (8-1) can be 

10 produced from a commercially available product by a method known to a person skilled in the 

art. 

[0070] 

Step 8-1 

The present step is a step of producing the compound (8-2) from the compound 

15 (8-1) by applying the method for producing the compound (3-4) from the compound (3-2) in the 

general production method 3. 

[0071] 

Step 8-2 

The present step is a step of obtaining the olefin (8-3) from the ketone body (8-2) 

20 by the Wittig reaction or the Homer-Wadworth-Emmons reaction. The present reaction can be 

carried out under commonly used conditions. 

[0072] 

Step 8-3 

The present step is a step of obtaining the compound (8-4) by cyclopropanation of 

25 the olefin (8-3). Such cyclopropanation can be carried out, for example, by the Simmons-Smith 

reaction, or under conditions in which a diazo compound is combined with a metal catalyst such 

as rhodium acetate. 

[0073] 

General production method 9: 
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10

15

2O

25

intramolecular cyclization of the diazo compound (7—1). The reaction can be carried out under

commonly used conditions for generating carbene from a diazo compound. The reaction can be

carried out, for example, by the methods described in Doyle, M. P, Organic Letters 2(8)1 145-;

and Chen, C, Bioorganic & Medicinal Chemistry Letters, 18(2008) 3328-.

[0069]

General synthetic method 8:

[Formula 12]

R1R2
A R3

A Site 8—1 A2 Ste 8—2 A R3 Ste 3-3 2

i=0; fO—p> 2— —3-—- oz
LV 0 o z .1/

8-1 A1 3 2 A1 A1- 8-3 8-4

2: _ NH ¥0Pm

The general production method 8 is a method for producing the compound (3-4)

from the compound (8—1)via [step 8—1], [step 8-2] and [step 8-3]. The compound (8-1) can be

produced from a commercially available product by a method known to a person skilled in the

art.

[0070]

$13.31

The present step is a step ofproducing the compound (8—2) from the compound

(8-1) by applying the method for producing the compound (3-4) from the compound (3-2) in the

general production method 3.

[007 1]

SEEM

The present step is a step of obtaining the olefin (8-3) from the ketone body (8—2)

by the Wittig reaction or the Homer—Wadworth—Emmons reaction. The present reaction can be

carried out under commonly used conditions,

[0072]

Shins—53

The present step is a step of obtaining the compound (8—4) by cyclopropanation of

the olefin (8-3). Such cyclopropanation can be carried out, for example, by the Simmons-Smith

reaction, or under conditions in which a diazo compound is combined with a metal catalyst such

as rhodium acetate.

[0073]

General production method 9:

-46-

Page 263 of 453



[Formula 13] 

R
1 

R2 A1-NH2 * step9-1 

o- OPrt1 

(4-1) 

Step 9-3 
--l'!o-

[0074] 

Step 9-1 

The present step is a step of producing the compound (9-1) by reductive 

5 amination of the compound (4-1). As reaction conditions, ordinary conditions for reductive 

amination can be applied. Examples of a reducing agent include sodium borohydride and 

sodium triacetoxyborohydride. 

The solvent used in the reaction is not particularly limited, as long as it does not 

inhibit the reaction and dissolves a starting substance to a certain extent. Examples of such a 

10 solvent include tetrahydrofuran and DMF. In some cases, an acid such as acetic acid may be 

mixed with such a solvent. The reaction temperature is not particularly limited. It is generally 

from -78°C to a solvent reflux temperature, and preferably from 0°C to a room temperature. 

The reaction time is not particularly limited. It is generally from 5 minutes to 48 hours, and 

preferably from 5 minutes to 24 hours. 

15 [0075] 

Step 9-2 

The present step is a step of producing the compound (9-2) by reductive 

amination ofthe compound (9-1). The reaction conditions are the same as those applied in the 

step 9-1. 

20 [0076] 

Step 9-3 

The present step is a step of producing the compound (9-3) from the compound 

(9-2) according to the methods described in the step 3-2, step 2-1, step 2-2, and general 

production method 1. 

25 [0077] 

General production method 10: 
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15

2O

25

[Formula 1 3 ]

R1 R2 Ai—NHz R1 ,32 St 92 R1 R2
4

o- OPrt1 EN OPW 1N opm
(4'1) 1 (9-1) Al (9_2)

R1 R2

Step 9—3 A2 R3
———¢> R2}

” N / Ni-i
Afi 0 A3

(9-3)

[0074]

Step 9-1

The present step is a step ofproducing the compound (9—1) by reductive

amination of the compound (4-1)‘ As reaction conditions, ordinary conditions for reductive

amination can be applied. Examples of a reducing agent include sodium borohydride and

sodium triacetoxyborohydride.

The solvent used in the reaction is not particularly limited, as long as it does not

inhibit the reaction and dissolves a starting substance to a certain extent. Examples of such a

solvent include tetrahydrofuran and DME In some cases, an acid such as acetic acid may be

mixed with such a solvent. The reaction temperature is not particularly limited. It is generally

from ~78°C to a solvent reflux temperature, and preferably from 0°C to a room temperature,

The reaction time is not particularly limited, It is generally from 5 minutes to 48 hours, and

preferably from 5 minutes to 24 hours.

{0075]

m

The present step is a step ofproducing the compound (9—2) by reductive

amination ofthe compound (9-1). The reaction conditions are the same as those applied in the

step 9-1,

[0076]

5%

The present step is a Step ofproducing the compound (9-3) from the compound

(9-2) according to the methods described in the step 3-2, step 2—1, step 2—2, and general

production method 1.

[0077]

General production method 10:
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[Formula 14] 

Step 10-3 

[0078] 

Step 10-1 

(10-4) 

The present step is a step of reacting the compound (3-2) with the amine (I0-1) 

5 protected by amide or carbamate in the presence of a base, so as to produce the compound (10-

2). Preferred examples of a base used herein include sodium hydride, cesium carbonate, and 

sodium hydroxide. The solvent used in the reaction is not particularly limited, as long as it does 

not inhibit the reaction and dissolves a starting substance to a certain extent. Examples of such 

a solvent include tetrahydrofuran, acetonitrile and DMF. The reaction temperature is not 

10 particularly limited. It is generally from 0°C to a solvent reflux temperature. The reaction 

time is not particularly limited. It is generally from 5 minutes to 48 hours, and preferably from 

5 minutes to 24 hours. In addition, preferred examples of the protecting group Prt3 include: 

amide protecting groups such as a trifluoroacetyl group; and carbamate protecting groups such as 

t-butyl carbamate. 

15 [0079] 

Step I0-2 

The present step is a step of producing the compound (I0-3) from the compound 

(1 0-2) according to the method described in the step 9-3. 

[0080] 

20 Step I0-3 

The present step is a step of producing the compound (10-4) by deprotection of 

the compound (10-3). The deprotection can be carried out under commonly used conditions. 

[008I] 

General production method II 

25 [Formula I5] 
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15

20

25

[Formula 14]

Prtg/ R Re

R1 R2 AFN” R1 R2 1’ 4
(10-1) Step 10-2 A2 Re

A R A2 Ra —————> Pris
‘ 3 "_"‘-—fi’ Pna ____». N NH

LV 013,11 Step 10-1 [N *OPT’H A: 0 \As
(3‘2) A1 (10-2) (10-3)

R1 R2
1: 1 -3

Sep 0 A2 R3

le N\H
m 0 A3

(m4)

[0078]

Ste 10—1

The present step is a step of reacting the compound (3-2) with the amine (10-1)

protected by amide or carbamate in the presence of a base, so as to produce the compound (10-

2). Preferred examples of a base used herein include sodium hydride, cesium carbonate, and

sodium hydroxide. The solvent used in the reaction is not particularly limited, as long as it does

not inhibit the reaction and dissolves a starting substance to a certain extent Examples of such

a solvent include tetrahydrofiiran, acetonitrile and DW. The reaction temperature is not

particularly limited. It is generally from 0°C to a solvent reflux temperature. The reaction

time is not particularly limited It is generally from 5 minutes to 48 hours, and preferably from

5 minutes to 24 hours. In addition, preferred examples of the protecting group P1123 include:

amide protecting groups such as a trifluoroacetyl group; and carbamate protecting groups such as

t-butyl carbamate.

[0079]

Stew

The present step is a step ofproducing the compound (10-3) from the compound

(10-2) according to the method described in the step 9-3.

{0080]

mm

The present step is a step ofproducing the compound (10-4) by deprotection of

the compound (10-3). The deprotection can be carried out under commonly used conditions.

[0081]

General production method ll

[Formula 15]
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R1 R2 

A~R3 
X OH 
~ 0 

1-1 

[0082] 

Step 11-1 

Stepll-1 
Stepe11-2 

11-3 

Stepll-4 

11-5 

The present step is a step of synthesizing the arylamide body (11-2) from the 

compound (1-1) or the compound (1-3) under the conditions described in the general production 

5 method 1. 

[0083] 

Step 11-2 

The present step is a step of synthesizing the condensed pyrimidone derivative 

(11-3) from the compound (11-2) by an intramolecular cyclization reaction using a base. 

10 Preferred examples of a based used herein include potassium-tert-butoxide, sodium hydride, 

cesium carbonate, potassium carbonate, and sodium ethoxide. The solvent used in the reaction 

is not particularly limited, as long as it does not inhibit the reaction and dissolves a starting 

substance to a certain extent. Examples of such a solvent include tetrahydrofuran, 1,4-dioxane, 

DlVIF, l\1MP, acetonitrile, ethanol, and 2-propanol. The reaction temperature is not particularly 

15 limited. It is generally from 0°C to a solvent reflux temperature, and preferably from a room 

temperature to a solvent reflux temperature. The reaction time is not particularly limited. It is 

generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours. 

[0084] 

Step 11-3 

-49-

Page 266 of 453

10

15

Stepel l-2 A- 5: 11-1 A2 R 2\ R3

X NH X ——-N
R1 R2 / /

o

/x NH2
A: 0 11—2 11—3

1'3 Stepll-3

R1R2 R1R2
A2 R Step1 1-4 A2 R3

3 x ‘ NH
1X NH A: R / /A1 0 Q

9 O V
R 0

11—4 11—5

[0082]

Ste 11-1

The present step is a step of synthesizing the arylamide body (ll—2) from the

compound (1—1) or the compound (1—3) under the conditions described in the general production

method L

[0083]

seam;

The present step is a step of synthesizing the condensed pyrimidone derivative

(1 1-3) from the compound (ll-2) by an intramolecular cyclization reaction using a base.

Preferred examples of 3 based used herein include potassium-tert-butoxide, sodium hydride,

cesium carbonate, potassium carbonate, and sodium ethoxide. The solvent used in the reaction

is not particularly limited, as long as it does not inhibit the reaction and dissolves a starting

substance to a certain extent. Examples of such a solvent include tetrahydrofuran, 1,4-dioxane,

DMF, W11), acetonitrile, ethanol, and 2-propanol. The reaction temperature is not particularly

limited. It is generally from 0°C to a solvent reflux temperature, and preferably from a room

temperature to a solvent reflux temperature. The reaction time is not particularly limited. {t is

generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.

[0084]

Ste 11-3
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The present step is a step of synthesizing the arylamide body (11-4) from the 

compound (1-1) or the compound (1-3) under the conditions described in the general production 

method 1. 

[0085] 

5 Step 11-4 

The present step is a step of synthesizing the condensed pyridone derivative ( 11-

5) from the compound (11-4) by an intramolecular cyclization reaction using a base. Preferred 

examples of a based used herein include potassium-tert-butoxide, sodium hydride, cesium 

carbonate, potassium carbonate, and sodium ethoxide. The solvent used in the reaction is not 

10 particularly limited, as long as it does not inhibit the reaction and dissolves a starting substance 

to a certain extent. Examples of such a solvent include tetrahydrofuran, 1,4-dioxane, Dl\1F, 

NMP, acetonitrile, ethanol, and 2-propanol. The reaction temperature is not particularly 

limited. It is generally from ooc to a solvent reflux temperature, and preferably from a room 

temperature to a solvent reflux temperature. The reaction time is not particularly limited. It is 

15 generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours. 

[0086] 

General production method 12: 

[Formula 16] 

R1 R2 

A*R3 

X OH 
!{., 0 

1-1 

[0087] 

20 Step 12-1 

Stepl2-1 Stepl2-2 

12-1 12-2 

The present step is a step of synthesizing the arylamide body (12-1) from the 

compound (1-1) or the compound (1-3) under the conditions described in the general production 

method 1. 

[0088] 

25 Step 12-2 

The present step is a step of synthesizing the condensed imidazole derivative (12-
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The present step is a step of synthesizing the arylamide body (1 1-4) from the

compound (1—1) or the compound (1—3) under the conditions described in the general production

method 1.

[0085}

5 Step 11-4

The present step is a step of synthesizing the condensed pyridone derivative (1 l-

5) from the compound (11-4) by an intramolecular cyclization reaction using a base. Preferred

examples of a based used herein include potassium-tert-butoxide, sodium hydride, cesium

carbonate, potassium carbonate, and sodium ethoxide. The solvent used in the reaction is not

10 particularly limited, as long as it does not inhibit the reaction and dissolves a starting substance

to a certain extent. Examples of such a solvent include tetrahydrofiiran, 1,4—dioxane, DNIF,

NMP, acetonitrile, ethanol, and 2-propanol. The reaction temperature is not particularly

limited. It is generally from 0°C to a solvent reflux temperature, and preferably from a room

temperature to a solvent reflux temperature. The reaction time is not particularly limited. It is

15 generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.

[0086]

General production method 12:

[Formula 1 6}

R1 R2

A1 0 R1 R2 R1 R2
- St 12—1 A2 R Step12—2 A2 R3

1 1 ep 3 ___.,, —/
x NH Ix / H

R1 R2 I A1

 

A1 0 N /
A2 R3 HQN Al‘

/X NH2
A1 0 12'1 12—2

1—3

[0087]

20 Step 12—1

The present step is a step of synthesizing the arylarnide body (1 2—1) from the

compound (1-1) or the compound (1—3) under the conditions described in the general production

method 1.

[0088}

25 Step 12-2

The present step is a step of synthesizing the condensed irn-idazole derivative (12—
-50-
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2) from the compound (12-1) by an intramolecular cyclization reaction using an acid. Preferred 

examples of an acid used herein include acetic acid, trifluoroacetic acid, hydrochloric acid, and 

p-toluenesulfonic acid. The solvent used in the reaction is not particularly limited, as long as it 

does not inhibit the reaction and dissolves a starting substance to a certain extent. For example, 

5 acetic acid is used as a solvent. Other examples of a solvent include tetrahydrofuran, 1,4-

dioxane, DMF, NMP, acetonitrile, ethanol, and 2-propanol. The reaction temperature is not 

particularly limited. It is generally from 0°C to a solvent reflux temperature, and preferably 

from a room temperature to a solvent reflux temperature. The reaction time is not particularly 

limited. It is generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours. 

10 [0089] 

15 

General production method 13: 

[Formula 17] 

R1 R2 

A2~R3 
X_/ )-oH 

r/.1 0 

1-1 

[0090] 

Step 13-1 

Step13-1 

13-2 

The present step is a step of synthesizing the hydrazide (13-1) from the compound 

(1-1). As synthetic conditions used herein, a generally known method can be applied. For 

example, mono-protected hydrazine and the compound (1-1) are subjected to amide 

condensation, and then deprotection is then carried out, so as to synthesize the aforementioned 

compound. The amidation can be carried out by the method described in the step (1-1). The 

20 protecting group of hydrazine is not particularly limited. Examples of such a protecting group 

include tert-butoxycarbonyl, benzyloxycarbonyl, and trifluoroacetyl. 

[0091] 

Step 13-2 

The present step is a step of reacting the compound ( 13-1) with an imidate 

25 derivative to synthesize the triazole derivative (13-2). The reaction can be carried out under 

neutral conditions, or by adding an acid or a base. As an acid used herein, acetic acid, 

hydrochloric acid or the like is appropriate. As a base used herein, imidazole, triethylamine, 

potassium carbonate or the like is appropriate. The solvent used in the reaction is not 

-51 -

Page 268 of 453

2) firom the compound (12-1) by an intramolecular cyclization reaction using an acid. Preferred

examples of an acid used herein include acetic acid, trifluoroacetic acid, hydrochloric acid, and

p—toluenesulfonic acid. The solvent used in the reaction is not particularly limited, as long as it

does not inhibit the reaction and dissolves a starting substance to a certain extent For example,

5 acetic acid is used as a solvent. Other examples of a solvent include tetrahydrofuran, 1,4“

dioxane, DNEF, NMP, acetonitrile, ethanol, and Z—propanol. The reaction temperature is not

particularly limited. It is generally from 0°C to a solvent reflux temperature, and preferably

from a room temperature to a solvent reflux temperature. The reaction time is not particularly

limited. It is generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.

10 {0089]

General production method 13:

[Formula 1 7]

CIR

R1 R2 R1 R2 HNAR A R1 R2
A2 R _ 2 R33A( 3 Step13—1 A2 R3 Step8 2

2‘ )‘OH x—/ NH IX *l‘i
A1 0 A: o \NH2 A1 HNV/N

1'1 13-1 F12
13-2

[0090]

Step 13—1

15 The present step is a step of synthesizing the hydrazide (13-1) from the compound

(1-1). As synthetic conditions used herein, a generally known method can be applied. For

example, mono-protected hydrazine and the compound (1—1) are subjected to amide

condensation, and then deprotcction is then carried out, so as to synthesize the aforementioned

compound. The amidation can be carried out by the method described in the step (1-1). The

20 protecting group of hydrazine is not particularly limited. Examples of such a protecting group

include tert-butoxycarbonyl, benzyloxycarbonyl, and trifluoroacetyl.

[0091}

SimLL-Z

The present step is a step of reacting the compound (13-1) with an imidate

25 derivative to synthesize the triazole derivative (13-2), The reaction can be carried out under

neutral conditions, or by adding an acid or a base. As an acid used herein, acetic acid,

hydrochloric acid or the like is appropriate. As a base used herein, imidazole, triethylamine,

potassium carbonate or the like is appropriate. The solvent used in the reaction is not
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particularly limited, as long as it does not inhibit the reaction and dissolves a starting substance 

to a certain extent. For example, acetic acid is used as a solvent. Other examples of a solvent 

include tetrahydrofuran, 1,4-dioxane, DlYIF, NMP, acetonitrile, ethanol, and 2-propanol. The 

reaction temperature is not particularly limited. It is generally from ooc to a solvent reflux 

5 temperature, and preferably from a room temperature to a solvent reflux temperature. The 

reaction time is not particularly limited. It is generally from 5 minutes to 48 hours, and 

preferably from 5 minutes to 24 hours. 

[0092] 

The thus obtained compound of the formula (I) of the present invention can be 

10 processed into a pharmaceutically acceptable salt according to an ordinary method, as necessary. 

Such a pharmaceutically acceptable salt can be produced by appropriately combining methods 

that are commonly used in the field of organic synthetic chemistry. Specifically, a free-type 

solution ofthe compound of the present invention is subjected to neutralization titration with an 

acid solution, for example. In addition, the compound of the formula (I) of the present 

15 invention is subjected to a well-known solvate formation reaction, as necessary, so that it can be 

converted to a solvate. 

[0093] 

The cyclopropane compound according to the present invention, a 

pharmaceutically acceptable salt thereof or a solvate thereof has extremely excellent orexin 2 

20 receptor inhibitory action, and thus, is extremely useful as an agent for preventing or treating 

sleep disorder caused by orexin, including insomnia as a typical example. Specifically, it is 

useful for the prevention or treatment of sleep disorder including insomnia, narcolepsy 

(paroxysmal sleep), and other diseases such as excessive sleepiness, sleep-related dystonia, 

restless legs syndrome, sleep apnea, jet lag syndrome, shift work syndrome, delayed sleep phase 

25 syndrome or advanced sleep phase syndrome. Moreover, it is useful for the prevention or 

treatment of diseases including: dysthymic disorder, mood disorder, and mental and anxiety 

disorder; diabetes, and appetite, taste, eating or drinking disorder; hypothalamic disease; 

biological and circadian rhythm disorder; sleep disorder associated with a disease selected from 

nervous disease, neurogenic pain and restless legs syndrome; insomnia related to mental 

30 disorder; depression and insomnia related to depression; bipolar disorder and insomnia related to 

bipolar disorder; anxiety disorder and insomnia related to anxiety disorder; insomnia related to 

Parkinson's disease; insomnia related to schizophrenia; sleep apnea; opioid dependence; nicotine 

dependence; narcolepsy; idiopathic insomnia; parasomnia; benign prostatic hyperplasia; pure 

dementia and cognitive impairment in a healthy group and in mental and nervous diseases; and 
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other diseases related to systemic orexin dysfunction. 

[0094] 

The cyclopropane compound according to the present invention, a 

pharmaceutically acceptable salt thereof or a solvate thereof can be used to formulate a 

5 preparation according to an ordinary method. Examples of a preferred dosage form include a 

tablet, a coated tablet such as a film coated tablet or a sugar coated tablet, a fine granule, a 

granule, a powder, a capsule, a syrup, a troche, an inhalation, a suppository, an injection, an 

ointment, an ophthalmic preparation, a nasal preparation, an ear preparation, a cataplasm, and a 

lotion. 

10 The aforementioned solid preparation such as a tablet, a capsule, a granule or a 

powder may comprise, as an active ingredient, the cyclopropane carboxylic acid derivative 

according to the present invention, a pharmaceutically acceptable salt thereof or a solvate 

thereof, in an amount of generally 0.01% to 100% by weight, and preferably 0.1% to 100% by 

weight. 

15 [0095] 

In order to formulate a preparation, ingredients that are generally used as raw 

materials for pharmaceutical preparations are mixed to the cyclopropane compound according to 

the present invention, a pharmaceutically acceptable salt thereof or a solvate thereof For 

example, a diluent, a disintegrator, a binder, a lubricant, a coloring agent and a flavoring agent 

20 that are commonly used, and as necessary, a stabilizer, an emulsifier, a permeation enhancer, a 

surfactant, a pH adjuster, an antiseptic, an antioxidant, etc. are added to the cyclopropane 

compound according to the present invention, a pharmaceutically acceptable salt thereof or a 

solvate thereof, so as to formulate a preparation. Examples of these ingredients include: animal 

and vegetable oils such as soybean oil, tallow or synthetic glyceride; hydrocarbons such as liquid 

25 paraffin, squalane or solid paraffin; ester oils such as octyldodecyl myristate or isopropyl 

myristate; higher alcohols such as cetostearyl alcohol or behenyl alcohol; silicon resin; silicon 

oil; surfactants such as polyoxyethylene fatty acid ester, sorbitan fatty acid ester, glycerin fatty 

acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene hydrogenated castor oil or 

a polyoxyethylene polyoxypropylene block copolymer; water-soluble polymers such as 

30 hydroxyethyl cellulose, polyacrylic acid, a carboxy vinyl polymer, polyethylene glycol, 

polyvinylpyrrolidone or methyl cellulose; lower alcohols such as ethanol or isopropanol; 

polyhydric alcohols such as glycerin, polypropylene glycol, dipropylene glycol or sorbitol; 

sugars such as glucose or sucrose; inorganic powders such as silicic acid anhydride, aluminum 

magnesium silicate or aluminum silicate; and purified water. Examples of a diluent used herein 
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include lactose, com starch, saccharose, glucose, mannitol, sorbit, crystalline cellulose and 

silicon dioxide. Examples of a binder used herein include polyvinyl alcohol, polyvinyl ether, 

methyl cellulose, ethyl cellulose, gum arabic, gum tragacanth, gelatin, shellac, 

hydroxypropylmethyl cellulose, hydroxypropyl cellulose, polyvinylpyrrolidone, a polypropylene 

5 glycol-polyoxyethylene block copolymer and meglumine. Examples of a disintegrator used 

herein include starch, agar, gelatin powder, crystalline cellulose, calcium carbonate, sodium 

bicarbonate, calcium citrate, dextrin, pectin, and calcium carboxymethyl cellulose. Examples 

of a lubricant used herein include magnesium stearate, talc, polyethylene glycol, silica, and 

hydrogenated vegetable oil. Examples of a coloring agent used herein include those that are 

10 permitted to be added to pharmaceutical products. Examples of a flavoring agent used herein 

include cacao powder, menthol, aromatic powder, peppermint oil, borneol and cinnamon powder. 

However, needless to say, examples of excipient ingredients are not limited thereto. 

[0096] 

In the case of an oral preparation, for example, the cyclopropane compound 

15 according to the present invention, a pharmaceutically acceptable salt thereof or a solvate 

thereof, which is an active ingredient, is mixed with a diluent, and further, as necessary, with a 

binder, a disintegrator, a lubricant, a coloring agent, a flavoring agent and the like, and the 

obtained mixture is then processed into a powder, a fine granule, a granule, a tablet, a coated 

tablet, a capsule, etc. according to an ordinary method. In the case of production of a tablet or a 

20 granule, it may naturally be coated with sugar or the like, as necessary. 

In the case of a syrup or an injection, for example, a pH adjuster, a dissolving 

agent, an isotonizing agent, etc., and as necessary, a solubilizer, a stabilizer, etc., are added to the 

cyclopropane compound according to the present invention, a pharmaceutically acceptable salt 

thereof or a solvate thereof, and the obtained mixture is then processed into such a syrup or an 

25 injection according to an ordinary method. In addition, such an injection may be previously 

dissolved. Alternatively, injection powder, or injection powder comprising suitable additives, 

may be dissolved when used. Such an injection solution may comprise an active ingredient in 

an amount of generally 0.01% to 100% by weight, and preferably 0.1% to 100% by weight. 

Further, a liquid for use in oral administration, such as a suspension or a syrup, may comprise an 

30 active ingredient in an amount of generally 0.01% to 100% by weight, and preferably 0.1% to 

100% by weight. 

In the case of an external preparation, for example, the production method thereof 

is not particularly limited. Such an external preparation can be produced by an ordinary 

method. As base materials used herein, various types of raw materials, which are generally 
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used in pharmaceutical products, quasi drugs, cosmetic products, and other products, can be 

used. Examples of such raw materials include animal and vegetable oil, mineral oil, ester oil, 

waxes, higher alcohols, fatty acids, silicon oil, surfactants, phospholipids, alcohols, polyhydric 

alcohols, water-soluble polymers, clay minerals, and purified water. As necessary, a pH 

5 adjuster, an antioxidant, a chelating agent, an antiseptic antifungal agent, a coloring agent, a 

fragrance, etc. may be added. Further, as necessary, ingredients such as an ingredient having 

differentiation-inducing action, a blood circulation promoter, a germicide, an anti-inflammatory 

agent, a cellular stimulant, vitamins, an amino acid, a moisturizing agent and a keratolytic drug 

may also be mixed. 

10 [0097] 

The dose of the cyclopropane compound according to the present invention, a 

pharmaceutically acceptable salt thereof or a solvate thereof is different depending on the degree 

of symptoms, age, sex, body weight, administration route/the type of a salt, the specific type of 

disease, and the like. In general, in the case of oral administration, the cyclopropane compound 

15 according to the present invention, a pharmaceutically acceptable salt thereof or a solvate thereof 

is administered at a dose of approximately 30 ).!g to 10 g, preferably 100 ).!g to 5 g, and more 

preferably 100 ).!g to 1 g per adult per day. In the case of administration via injection, it is 

administered at a dose of approximately 30 ).!g to 1 g, preferably 100 ).!g to 500 mg, and more 

preferably 100 ).!g to 300 mg per adult per day. In both cases, it is administered once or divided 

20 over several administrations. 

[0098] 

The compound of the present invention can be used as a chemical probe for 

capturing a target protein of a physiologically active low-molecular-weight compound. That is 

to say, the compound ofthe present invention can be converted to an affinity chromatography 

25 probe, a photoaffinity probe or the like, by introducing a labeling group, a linker or the like into a 

portion other than a structural portion essential for the expression of the activity of the compound 

according to the methods described in J. Mass Spectrum. Soc. Jpn. VoL 51, No. 5, 2003, pp. 492-

498; W02007/139149; etc. 

Examples of such a labeling group, a linker or the like used for such a chemical 

30 probe include groups described in the following groups (1) to (5). 

(1) Protein labeling groups, such as photoaffinity labeling groups (for example, a benzoyl group, 

a benzophenone group, an azide group, a carbonyl azide group, a diaziridine group, an enone 

group, a diazo group, and a nitro group), and chemical affinity groups (for example, a ketone 

group in which the alpha carbon atom is replaced with a halogen atom, a carbamoyl group, an 
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ester group, an alkylthio group, a Michael acceptor such as a,J3-unsaturated ketone or ester, and 

an oxirane group), 

(2) Cleavable linkers such as -S-8-, -0-Si-0-, monosaccharide (a glucose group, a galactose 

group, etc.) or disaccharide (lactose, etc.), and oligopeptide linkers that can be cleaved by an 

5 enzyme reaction, 

(3) Fishing tag groups such as biotin and a 3-(4,4-difluoro-5,7-dimethyl-4 H-3a,4a-diaza-4-bora­

s-indacen-3-yl)propionyl group, 

( 4) Radioactive labeling groups such as 1251, 32P, 3H and 14C; fluorescent labeling groups such as 

fluorescein, rhodamine, dansyl, umbelliferone, 7-nitrofurazanyl, and 3-(4,4-difluoro-5,7-

10 dimethyl-4H-3a,4a-diaza-4-bora-s-indacen-3-yl)propionyl group; chemiluminescent groups such 

as lumiferin and luminal; and detectable markers including heavy metal ions such as a 

lanthanoid metal ion and a radium ion, or 

(5) Groups that are allowed to bind to solid-phase carriers, such as glass beads, a glass bed, a 

microtiter plate, agarose beads, an agarose bed, polystyrene beads, a polystyrene bed, nylon 

15 beads and a nylon bed. 

A probe, which is prepared by introducing a labeling group or the like selected 

from the above described groups ( 1) to ( 5) into the compound of the present invention according 

to the methods described in the aforementioned publications and the like, can be used as a 

chemical probe for identifying a labeled protein useful for the search of a novel target of drug 

20 discovery. 

[0099] 

Hereinafter, the present invention will be described more in detail in the following 

examples, production examples and test examples. However, these examples are not intended 

to limit the scope of the present invention. Moreover, abbreviations used in the examples are 

25 commonly used abbreviations that are well known to a person skilled in the art. Several 

abbreviations are as follows. 

THF: tetrahydrofuran 

DMF: N,N-dimethylformamide 

TF A: trifluoroacetic acid 

30 EDC.HCl: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 

HATU: 0-(7 -azabenzotriazol-1-yl)-N,N,N' ,N'-tetramethyluronium hexafluorophosphate 

HBTU: 0-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphate 

pTLC: preparatory thin-layer chromatography 

LC-MS: liquid chromatography-mass spectrometry 
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PyBOP: benzotriazol-1-yloxytris(pyrrolidino )phosphonium hexafluorophosphate 

Pd2DBA3 : tris( dibenzylideneacetone )dipalladium 

Pd(t-Bu3P)2 : bis(tri-t-butylphosphine )palladium 

Chemical shifts in proton nuclear magnetic resonance spectrum are recorded by 8 

5 unit (ppm) with respect to tetramethylsilane. Coupling coefficients are recorded by hertz (Hz). 

With regard to pattern, s: singlet, d: doublet, t: triplet, q: quartette, and br: broad. 

[0100] 

The term "room temperature" generally means approximately 1 0°C to 

approximately 35°C in the following examples and production examples. The symbol"%" 

10 means percent by weight, unless otherwise specified. 

15 

[0101] 

Production Example 1 

Synthesis of 2-methoxy-4-methylpyrimidin-5-ol (Prep 1-5) 

[Formula 18] 

"o "o OH 

Cl~ (1) ~ (2) ~ 
NIN NIN NIN 

Cl Cl Cl 

Prep 1-1 Prep 1-2 

0:0 OH 

(4) ~ # 
(5) ~ NIN NIN 

_.......o _....,.-0 

Prep 1-4 Prep 1-5 

[0102] 

(1) 2-Chloro-5-methoxy-4-methylpyrimidine (Prep 1-1) 

(3) 

0:0 
~ # 

NIN 
Cl 

Prep 1-3 

2,4-Dichloro-5-methoxypyrimidine (10 g) was dissolved in THF (100 ml), and 

while cooling, iron(III) acetylacetone (1.97 g), methyl magnesium chloride (Aldrich, 3.0 M: 22.4 

ml) were then added to the solution. The obtained mixture was stirred at a room temperature 

20 overnight. Thereafter, iron(III) acetylacetone (1.97 g), and methyl magnesium chloride 

(Aldrich, 3.0 M: 22.4 ml) were added to the reaction solution further twice. Thereafter, a 1 N 

hydrochloric acid aqueous solution was added to the reaction system, and diethyl ether was then 

added to the reaction solution to carry out liquid separation and extraction. The organic layer 

was dried over magnesium sulfate, and the solvent was then concentrated under a reduced 
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pressure. The obtained residue was purified by silica gel column chromatography 

(YAMAZEN, Hi-FlushTM column, elution solvent: n-heptane: ethyl acetate), so as to obtain the 

above-captioned compound (6.6 g). 
1H-NMR (400 lVIHz, CDCh) 8 (ppm): 2.46 (s, 3H), 3.92 (s, 3H), 8.06 (s, 1H). 

5 [0103] 

(2) 2-Chloro-4-methylpyrimidin-5-ol (Prep 1-2) 

Adichloromethane solution (50 ml) ofthe compound Prep 1-1 (6.6 g) was added 

dropwise to a dichloromethane solution (Aldrich, 1.0 M: 100 ml) ofboron tribromide, and the 

obtained mixture was then stirred at a room temperature for 4 days. Thereafter, methanol was 

10 added to the reaction system, and a 5 N sodium hydroxide aqueous solution was then added to 

the reaction solution for neutralization. Liquid separation and extraction were carried out 

successively using chloroform and ethyl acetate at a pH value of approximately pH 2 to 3. The 

organic layer was dried over magnesium sulfate, and the solvent was then concentrated under a 

reduced pressure. Diethyl ether was added to the obtained residue to solidify it, and the 

15 solidified product was collected by filtration and was then dried, so as to obtain the above­

captioned compound. 

20 

1H-NMR (400 MHz, DMSO-<t,) 8 (ppm): 2.32 (s, 3H), 8.09 (s, 1H), 10.61 (s, 1H). 

[0104] 

(3) 5-Benzyloxy-2-chloro-4-methylpyrimidine (Prep 1-3) 

NaH was added to a THF solution (4.0 ml) of the compound Prep 1-2 (200 mg), 

and the obtained mixture was then stirred at a room temperature for 10 minutes. Thereafter, 

benzyl bromide (197 ~-tl) was added to the reaction solution. The obtained mixture was stirred 

at a room temperature for 2 hours. Thereafter, DMF (2.0 ml) was added to the reaction 

solution, and the obtained mixture was then stirred for 4 hours. Thereafter, a saturated 

25 ammonium chloride aqueous solution was added to the reaction system, and liquid separation 

and extraction were carried out with diethyl ether. The obtained organic layer was dried over 

magnesium sulfate, and the solvent was then concentrated under a reduced pressure. The 

obtained residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ 

column, elution solvent: n-heptane: ethyl acetate), so as to obtain the above-captioned 

30 compound (317 mg). 
1H-NMR (400 lVIHz, CDCh) 8 (ppm): 2.51 (s, 3H), 5.15 (s, 2H), 7.37-7.40 (m, 5H), 8.10 (s, 1H). 

[0105] 

(4) 5-Benzyloxy-2-methoxy-4-methylpyrimidine (Prep 1-4) 

Sodium methoxide (143 mg) was added to a DMF solution (4.0 ml) ofPrep 1-3 
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(3 10 mg), and the obtained mixture was then stirred at 70°C for 2 hours. Thereafter, the 

reaction system was cooled, a 1 N hydrochloric acid aqueous solution was then added thereto, 

and liquid separation and extraction were then carried out with diethyl ether. The obtained 

organic layer was dried over magnesium sulfate, and the solvent was then concentrated under a 

5 reduced pressure. The obtained residue was purified by silica gel column chromatography 

(YAMAZEN, Hi-Flush™ column, elution solvent: n-heptane: ethyl acetate), so as to obtain the 

above-captioned compound (220 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 2.44 (s, 3H), 3.93 (s, 1H), 5.07 (s, 2H), 7.35-7.41 (m, 5H), 

7.99 (s, 1H). 

10 [0106] 

(5) 2-Methoxy-4-methylpyrimidin-5-ol (Prep 1-5) 

Palladium hydroxide was added to a methanol solution (8.0 ml) ofthe compound 

Prep 1-4 (220 mg), and the obtained mixture was then stirred in a hydrogen atmosphere for 2.5 

hours. Thereafter, the reaction mixture was filtered with Celite, and the obtained filtrate was 

15 then concentrated under a reduced pressure, so as to obtain the above-captioned crude compound 

(130 mg). 
1H-NMR ( 400 MHz, DMSO-d6) 8 (ppm): 2.26 (s, 3H), 3. 77 (s, 1H), 7.95 (s, lH). 

[0107] 

Production Example 2 

20 Synthesis of2-ethyl-4-methylpyrimidin-5-ol (Prep 2-2) 

[Formula 19] 

0:0 0:0 ~ # 
(1) ~ # 

)N NYN 
Cl 

Prep 1-3 Prep 2-1 

[0108] 

(1) 5-Benzyloxy-2-ethyl-4-methylpyrimidine (Prep 2-1) 

OH 

(2) ~ )N 
Prep 2-2 

Potassium carbonate(!. 4 g), 1, I-bis( diphenylphosphino )ferrocene palladium(II), 

25 and dichloromethane (276 mg) were added to a THF solution (10 ml) ofthe compound Prep 1-3 

(793 mg), and diethylzinc (KANTO, 1M: 3.72 ml) was then added thereto. The obtained 

mixture was stirred at 65°C overnight. Thereafter, water was added to the reaction system, and 

liquid separation and extraction were then carried out with ethyl acetate. The obtained organic 

layer was dried over magnesium sulfate, and the solvent was then concentrated under a reduced 
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pressure. The obtained residue was purified by silica gel column chromatography 

(YAMAZEN, Hi-Flush ™ column, elution solvent: n-heptane .: ethyl acetate), so as to obtain the 

above-captioned compound ( 400 mg). 
1H-NMR (400 1\lliz, CDCh) o (ppm): 1.32 (t, J=8.0 Hz, 1H), 2.49 (s, 3H), 2.86 (d, J=8.0 Hz, 

5 lH), 2.90 (d, J=7.6 Hz, lH), 5.13 (s, 2H), 7.33-7.43 (m, 5H), 8.16 (s, 1H). 

[0109] 

(2) 2-Ethyl-4-methylpyrimidin-5-ol (Prep 2-2) 

Palladium hydroxide was added to a methanol solution (8.0 ml) of the compound 

Prep 2-1 (220 mg), and the obtained mixture was then stirred in a hydrogen atmosphere for 2.5 

10 hours. Thereafter, the reaction mixture was filtered with Celite, and the obtained filtrate was 

then concentrated under a reduced pressure, so as to obtain the above-captioned crude compound 

(130 mg). 
1H-NMR (400 1\lliz, CDCh) o (ppm): 1.30 (t, 1=8.0 Hz, lH), 2.48 (s, 3H), 2.83 (d, 1=8.0 Hz, 

1H), 2.88 (d, J=8.0 Hz, 1H), 8.04 (s, 1H). 

15 [0110] 

Production Example 3 

Synthesis of 4-ethyl-2-methylpyrimidin-5-ol (Prep 3-3) 

[Formula 20] 

0/ 0/ 0/ 

Cl~ (1) ~ (2) ~ NYN NYN NIN 
Cl Cl 

Prep 3-1 Prep 3-2 

[0111] 

20 (1) 2-Chloro-4-ethyl-5-methoxypyrimidine (Prep 3-1) 

OH 

(3) ~ NIN 
Prep 3-3 

2,4-Dichloro-5-methoxypyrimidine (5 g) was dissolved in THF (50 ml), and 

while cooling, iron(Ill) acetylacetone (985 mg) and ethyl magnesium chloride (KANTO, 0.91 M: 

36.9 ml) were then added to the solution. The obtained mixture was stirred at a room 

temperature overnight. Thereafter, iron(III) acetylacetone (985 mg) and methyl magnesium 

25 chloride (KANTO, 0.91 M: 36.9 ml) were added to the reaction solution further twice. A 1 N 

hydrochloric acid aqueous solution was added to the reaction system, and liquid separation and 

extraction were then carried out with diethyl ether. The organic layer was dried over 

magnesium sulfate, and the solvent was then concentrated under a reduced pressure. The 

obtained residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush ™ 
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column, elution solvent: n-heptane : ethyl acetate), so as to obtain the above-captioned 

compound ( 1 g). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.25 (t, J=8.0 Hz, IH), 2.78 (d, J=7.6 Hz, IH), 2.82 (d, 

J=8.0 Hz, IH), 3.92 (s, 3H), 8.06 (s, IH). 

5 [0112] 

(2) 4-Ethyl-5-methoxy-2-methylpyrimidine (Prep 3-2) 

Trimethyl aluminum (ALDRICH, 2.0 M: 6.95 ml) and tetrakistriphenylphosphine 

palladium(O) (335 mg) were added to a THF solution (15.0 ml) ofthe compound Prep 3-1 (1.0 

g), and the obtained mixture was then stirred at 70°C for 2 days. Thereafter, the reaction 

10 solution was added dropwise to ice water, and it was then converted to the neutral to mild acidic 

range by addition of 1 N hydrochloric acid. Subsequently, liquid separation and extraction 

were carried out with ethyl acetate. The organic layer was dried over magnesium sulfate, and 

the solvent was then concentrated under a reduced pressure. The obtained residue was purified 

by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, elution solvent: :n-

15 heptane: ethyl acetate), so as to obtain the above-captioned compound (736 mg). 

20 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.24 (t, J=7.6 Hz, IH), 2.64 (s, 3H), 2.76 (d, J=7.6 Hz, 

IH), 2.80 (d, J=7.6 Hz, IH), 3.89 (s, IH), 8.10 (s, IH). 

[0113] 

(3) 4-Ethyl-2-methylpyrimidin-5-ol (Prep 3-3) 

Boron tribromide (TCI-JP; 1.0 M, 118 ml) was added dropwise to a 

dichloromethane solution (69.6 ml) ofthe compound Prep 3-2 (5.12 g). The obtained mixture 

was stirred at a room temperature for 4 days. Thereafter, ammonia/methanol was added to the 

reaction solution, followed by quenching. The reaction solution that had been converted to the 

neutral to mild acidic range was filtered, and the filtrate was then concentrated under a reduced 

25 pressure. The obtained residue was purified by silica gel column chromatography 

(YAMAZEN, Hi-Flush™ column, elution solvent: ethyl acetate ---j> ethyl acetate: methanol), so 

as to obtain the above-captioned compound (4.0 g). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.13 (t, J=8.0 Hz, IH), 2.43 (s, 3H), 2.61 (d, J=8.0 Hz, 

IH), 2.65 (d, J=7.6 Hz, IH), 8.04 (s, 1H), 9.85 (s, IH). 

30 [0114] 

Production Example 4 

Synthesis of 2,4-dimethylpyrimidin-5-ol (Prep 4-2) 

[F onnula 21] 
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'a 'a aH 

Cl~ (1) ~ (2) ~ 
NYN NIN NIN 

Cl 
Prep 4-1 Prep 4-2 

[0115] 

(1) 5-Methoxy-2.4-dimethylpyrimidine (Prep 4-1) 

2,4-Dichloro-5-methoxypyrimidine (5.3 g) was dissolved in THF (51.3 ml), and 

tetrakistriphenylphosphine palladium(O) (1.71 g) and trimethyl aluminum (Aldrich, 2.0 M: 51.8 

5 ml) were then added to the solution. The temperature of the obtained mixture was increased to 

75°C, and the obtained mixture was then stirred overnight. Thereafter, 1 equivalent of 

trimethyl aluminum was added to the reaction solution, and the obtained mixture was then stirred 

for 6 hours. Thereafter, saturated ammonium chloride was added dropwise to the reaction 

solution under cooling on ice, and liquid separation and extraction were carried out with 

10 chloroform. The organic layer was dried over magnesium sulfate, and the solvent was then 

concentrated under a reduced pressure. The obtained residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush™ column, elution solvent: n-heptane: ethyl acetate~ 

ethyl acetate), so as to obtain the above-captioned compound (4.2 g). 
1H-NMR. (400 JMHz, CDCh) 8 (ppm): 2.42 (s, 3H), 2.63 (s, 3H), 3.88 (s, 3H), 8.08 (s, 1H). 

15 [0116] 

(2) 2.4-Dimethylpyrimidin-5-ol (Prep 4-2) 

Adichloromethane solution (100.0 ml) ofthe compound Prep 4-1 (15.5 g) w;:ts 

added dropwise to a boron tribromide (TCI-JP; 1.0 M, 400.0 ml) solution. The obtained 

mixture was stirred at a room temperature for 4 days, and the reaction solution was then 

20 quenched with methanol The reaction solution that had been converted to the neutral to mild 

acidic range was filtered, and the filtrate was then concentrated under a reduced pressure. The 

obtained residue was purified by silica gel column chromatography (YAMAZEN, Hi-FlushTM 

column, elution solvent: ethyl acetate ~ ethanol), so as to obtain the above-captioned compound 

(10.1 g). 

25 1H-NMR. (400 JMHz, DMSO-dt;) 8 (ppm): 2.26 (s, 3H), 2.41 (s, 3H), 8.02 (s, IH). 

[0117] 

Production Example 5 

Synthesis of 6-fluoro-5-methoxymethylpyridin-3-amine (Prep 5-3) 

[Formula 22] 
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Boc Soc 

H2NlX 
I I H2N~ 

I "' 
(1) Boc-"NlX (2) Boc/N~OMe (3) II OMe 

N. F "'N"" F 
N F N F 

Prep 5-1 Prep 5-2 Prep 5-3 

[0118] 

(1) Di-tert-butyl( 6-fluoro-5-methylpyridin-3-yl)-imide dicarbonate (Prep 5-1) 

Di-tert-butyl carbonate (2. 59 g) and a catalytic amount of 4-

dimethylaminopyridine (0.01 g) were added to a THF solution (10 ml) of 5-amino-2-fluoro-3-

picoline (0.5 g), and the obtained mixture was then stirred at a room temperature for 67 hours. 

5 Thereafter, water was added to the reaction solution, and the mixture was then extracted with 

ethyl acetate (x 3). The resultant extract was washed with water, and was then dried over 

anhydrous sodium sulfate. The solvent was distilled away under a reduced pressure, and the 

residue was then purified by silica gel column chromatography (chloroform), so as to obtain the 

above-captioned compound (1.14 g). 

10 [0119] 

(2) Di-tert-butyl[6-fluoro-5-methoxvmethylpyridin-3-yll-imide dicarbonate (Prep 5-2) 

The compound Prep 5-1 (500 mg) and N-bromosuccinimide (272 mg) were 

dissolved in tetrachloromethane (5 ml), and 2,2'-azobis(isobutyl nitrate) (25.1 mg) was then 

added to the solution. The obtained mixture was stirred at 80°C for 5 hours. Thereafter, water 

15 was added to the reaction solution, and the mixture was then extracted with ethyl acetate (x 3). 

The resultant extract was washed with water, and was then dried over anhydrous sodium sulfate. 

The solvent was distilled away under a reduced pressure, and the residue was then dissolved in 

methanol (5 ml). Then, sodium methoxide (413 mg) was added to the solution, and the 

obtained mixture was then stirred at a room temperature for 1 hour. Thereafter, water was 

20 added to the reaction solution, and the mixture was then extracted with ethyl acetate (x 3). 

Thereafter, the resultant extract was washed with water, and was then dried over anhydrous 

sodium sulfate. The solvent was distilled away under a reduced pressure, and the residue was 

then purified by silica gel column chromatography (n-heptane : ethyl acetate = 20 : 1 to 2 : 1 ), so 

as to obtain the above-captioned compound. 

25 [0120] 

(3) 6-Fluoro-5-methoxymethylpyridin-3-amine (Prep 5-3) 

Trifluoroacetic acid (1 ml) was added to a dichloromethane solution (5 ml) of the 

compound Prep 5-2, and the obtained mixture was then stirred at a room temperature for 1 hour. 

Thereafter, a saturated sodium bicarbonate aqueous solution was added to the reaction solution, 

30 and the mixture was then extracted with dichloromethane (x 3). The resultant extract was 
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washed with water, and was then dried over anhydrous sodium sulfate. The solvent was 

distilled away under a reduced pressure, so as to obtain the target compound (60 mg). 
1H-MvfR (400 MHz, CDCh) 8 (ppm): 3.43 (s, 3H), 4.43 (s, 3H), 7.20 (ddt, J=8.0, 2.4, 0.8 Hz, 

1H), 7.53 (t, J=2.4, Hz, 1H). 

5 [0121] 

Production Example 6 

Synthesis of 4-methoxymethylpyridin-2-amine (Prep 6-3) 

[Formula 23] 

BocHN'Y 
"'"1? 

( 1) Bo~Ny (2) ! ~ 
I """' # 

# 

0 
I 

Prep 6-1 Prep 6-2 

[0122] 

10 (1) Di-tert-butyl( 4-methylpyridin-2-yl)imide dicarbonate (Prep 6-1) 

"'"1( (3) ! ~ 
# 

0 
I 

Prep 6-3 

Di-tert-butyl carbonate (4.04 g), 4-dimethylaminopyridine (226 mg), and 

triethylamine (5.17 ml) were added to a dichloromethane solution (50 ml) of2-amino-4-

methylpyridine (1.0 g), and the obtained mixture was then stirred at a room temperature for 72 

hours. Thereafter, water was added to the reaction solution, and the mixture was then extracted 

15 with ethyl acetate (x 1). The organic layer was successively washed with water and a saturated 

saline, and was then dried over anhydrous magnesium sulfate, followed by filtration. The 

filtrate was concentrated under a reduced pressure, and the residue was then purified by silica gel 

column chromatography (n-heptane: ethyl acetate), so as to obtain the above-captioned 

compound (1.7 g). 

20 1H-MvfR (400 MHz, CDCh) 8 (ppm): 1.45 (s, 18H), 2.37 (s, 3H), 7.03 (dd, J=0.8, 5.2 Hz, 1H), 

7.05 (d, J=0.8H, 1H), 8.34 (d, J=5.2 Hz, 1H). 

MS [M+Ht =309 

[0123] 

(2) Tert-butyl(4-methoxymethylpyridin-2-yl) carbamate (Prep 6-2) 

25 Benzoyl peroxide (23.6 mg) was added to a tetrachloromethane solution (10 ml) 

ofthe compound Prep 6-1 (300 mg) and N-bromosuccinimide (173 mg), and the obtained 

mixture was then heated to reflux for 1 hour. Thereafter, 2,2'-azobis(isobutyl nitrate) (16.0 mg) 

was added to the reaction solution, and the obtained mixture was further heated to reflux for 5 

hours. Thereafter, the reaction solution was cooled to a room temperature, and it was then 
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filtered with Celite. The filtrate was concentrated under a reduced pressure, and the residue 

was then purified by silica gel column chromatography (n-heptane :ethyl acetate), so as to 

obtain the corresponding benzyl bromide body. 

Sodium methoxide (Aldrich, 25% methanol solution: 1 ml) was added to a 

5 methanol solution (3 ml) of the obtained bromide body, and the obtained mixture was then 

stirred at a room temperature for 19 hours. Thereafter, the reaction solvent was distilled away 

under a reduced pressure, and the residue was then purified by silica gel column chromatography 

(n-heptane: ethyl acetate= 4: 1 to 3 : 2), so as to obtain the above-captioned compound (62 

mg). 

10 1H-NMR (400 MHz, CDCh) 6 (ppm): 1.53 (s, 9H), 3.42 (s, 3H), 4.46 (s, 2H), 6.96-6.97 (m, 1H), 

7.91 (brs, 1H), 8.24-8.25 (m, 1H). 

15 

MS [M+Ht=239 

[0124] 

(3) 4-Methoxymethylpyridin-2-amine (Prep 6-3) 

Trifluoroacetic acid (1 ml) was added to a dichloromethane solution (3 ml) of the 

compound Prep 6-2 (62 mg), and the obtained mixture was then stirred at a room temperature for 

3 hours. Thereafter, a 5 N sodium hydroxide aqueous solution was added to the reaction 

solutio~ and the mixture was then extracted with ethyl acetate ( x 1). The organic layer was 

washed with a saturated saline, and was then dried over anhydrous magnesium sulfate, followed 

20 by filtration. The filtrate was concentrated under a reduced pressure, so as to obtain the target 

compound (35 mg). 
1H-NMR (400 MHz, CDCh) 6 (ppm): 3.41 (s, 3H), 4.37 (s, 2H), 4.66 (brs, 2H), 6.51 (s, 1H), 

6.59 (d, J=5.6 Hz, 1H), 7.99 (d, J=5.6 Hz, 1H). 

[0125] 

25 Production Example 7 

Synthesis of 4-(difluoromethyl)pyridin-2-amine (Prep 7-4) 

[Formula 24] 
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Bo~Ny { 1) Boc2Ny (2) Boc
2Nl( 

I# I# I ~ 
# 

Br Br ~ 
Prep 6-1 Prep 7-1 Prep 7-2 

Bo~Ny H,N'2 
(3) I# (4) I# 

F F F F 

Prep-7-3 Prep 7-4 

[0126] 

(1) Di-tert-butyl( 4-(dibromomethyl)pyridin-2-yl]imide dicarbonate (Prep 7 -1) 

2,2'-Azobis(isobutyl nitrate) (74.7 mg) was added to a tetrachloromethane 

solution (47 ml) ofthe compound Prep 6-1 (1.4 g) and N-bromosuccinimide (807 mg), and the 

5 obtained mixture was then heated to reflux for 4 hours. Thereafter, the reaction solution was 

cooled to a room temperature, and it was then filtered with Celite. The filtrate was 

concentrated under a reduced pressure, and the residue was purified by silica gel column 

chromatography (n-heptane: ethyl acetate), so as to obtain the above-captioned compound (210 

mg). 

10 1H-NMR (400 1\ffiz, CDCh) 8 (ppm): 1.46 (s, 18H), 6.54 (s, 1H), 7.36 (dd, J=1.6, 5.2 Hz, 1H), 

7.45 (d, J=1.6H, 1H), 8.48 (d, J=5.2 Hz, 1H). 

15 

MS [M+Ht =467 

[0127] 

(2) Di-tert-butyl(4-formylpyridin-2-yl)imide dicarbonate (Prep 7-2) 

Dimethyl sulfoxide (500 !J.l) and silver nitrite (692 mg) were added to a toluene 

solution (5 ml) ofthe compound Prep 7-1 (210 mg), and the obtained mixture was then stirred at 

60°C for 2 hours. The temperature of the reaction solution was increased to 80°C, and the 

reaction solution was further stirred for 19 hours. Thereafter, the reaction solution was cooled 

to a room temperature, and was then filtered with silica geL The filtrate was concentrated 

20 under a reduced pressure, so as to obtain the above-captioned compound (100 mg). 
1H-NMR (400 1\ffiz, CDCh) 8 (ppm): 1.47 (s, 18H), 7.61 (dd, J=1.2, 5.2 Hz, 1H), 7.74 (d, 

J=1.2H, 1H), 8.70 (d, J=5.2 Hz, 1H), 10.08 (s, 1H). 

[0128] 

(3) Di-tert-butyl( 4-difluoromethylpyridin-2-yl)imide dicarbonate (Prep 7-3) 

25 Diethylaminosulfate trifluoride (122 ~tl) was added to a dichloromethane solution 
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(3 ml) of the compound Prep 7-2 (100 mg) at 0°C. The temperature of the reaction solution 

was increased to a room temperature, and the reaction solution was then stirred for 3.5 hours. 

Thereafter, a saturated sodium bicarbonate aqueous solution was added to the reaction solution, 

and the obtained mixture was then extracted with ethyl acetate ( x 1 ). The organic layer was 

5 successively washed with water and a saturated saline, and was then dried over anhydrous 

magnesium sulfate, followed by filtration. The filtrate was concentrated under a reduced 

pressure, and the residue was then purified by silica gel column chromatography (n-heptane : 

ethyl acetate), so as to obtain the above-captioned compound (78 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.46 (s, 18H), 6.65 (t, J=55.6 Hz, 1H), 7.32 (d, J=5.2 Hz, 

10 1H), 7.43 (s, 1H), 8.58 (d, J=5.2 Hz, 1H). 

MS [2M+Nat=711 

[0129] 

( 4) 4-Difluoromethvlpyridin-2-amine (Prep 7-4) 

Trifluoroacetic acid (0.5 ml) was added to a dichloromethane solution (2 ml) of 

15 the compound Prep 7-3 (78 mg), and the obtained mixture was then stirred at a room temperature 

for 3 hours. Thereafter, a 5 N sodium hydroxide aqueous solution was added to the reaction 

solution, and the obtained mixture was then extracted with chloroform (x 3). The organic layer 

was washed with a saturated saline, and was then dried over anhydrous magnesium sulfate, 

followed by filtration. The filtrate was concentrated under a reduced pressure, so as to obtain 

20 the target compound (30 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 4.61 (brs, 2H), 6.51 (t, J=56.0 Hz, 1H), 6.60 (brs, 1H), 

6.74-6.76 (m, 1H), 8.17 (d, J=5.2 Hz, lH). 

[0130] 

Production Example 8 

25 Synthesis of 5-fluoro-4-methoxymethylpyridin-2-amine (Prep 8-3) 

[Formula 25] 

&'""Y "'"'Y "'"Y (1) Boo~y (2) I ...., (3) I "" I ...., I "" ....7 F ....7 F 
....7 F ....7 F 

0 0 
I I 

Prep 8-1 Prep 8-2 Prep 8-3 

[0131] 

(1) Di-tert-butyl(S-fluoro-4-methylpyridin-2-yl)imide dicarbonate (Prep 8-1) 

Di-tert-butyl carbonate (1. 73 g), 4-dimethylaminopyridine (242 mg), and 
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triethylamine (1.66 ml) were added to a dichloromethane solution (50 ml) of2-amino-5-fluoro-4-

methylpyridine (500 mg), and the obtained mixture was then stirred at a room temperature for 6 

days. Thereafter, water was added to the reaction solution, and the obtained mixture was then 

extracted with ethyl acetate ( x 1). The organic layer was successively washed with water and a 

5 saturated saline, and was then dried over anhydrous magnesium sulfate, followed by filtration. 

The filtrate was concentrated under a reduced pressure, and the residue was purified by silica gel 

column chromatography (n-heptane: ethyl acetate), so as to obtain the above-captioned 

compound (737 mg). 
1H-Nl\ffi. (400 MHz, CDCb) 6 (ppm): 1.45 (s, 18H), 2.32-2.33 (m, 3H), 7.08 (brd, J=5.6 Hz, 

10 1H), 8.23 (d, J=1.2 Hz, lH). 

MS [2M+Nat =675 

[0132] 

(2) Tert-butyl(5-fluoro-4-methoxymethylpyridin-2-yl) carbamate (Prep 8-Z} 

2,2'-azobis(isobutyl nitrate) (158 mg) was added to a tetrachloromethane solution 

15 (20 ml) ofthe compound Prep 8-1 (630 mg) and N-bromosuccinirnide (377 mg), and the 

obtained mixture was then heated to reflux for 11 hours. Thereafter, the reaction solution was 

cooled to a room temperature, and it was then filtered with Celite. The filtrate was 

concentrated under a reduced pressure, and the residue was then purified by silica gel column 

chromatography (n-heptane: ethyl acetate), so as to obtain the corresponding bromide body. 

20 Sodium methoxide (104 mg) was added to a methanol solution (10 ml) ofthe 

obtained bromide body, and the obtained mixture was then stirred at a room temperature for 3 

hours. Thereafter, water was added to the reaction solution, and the obtained mixture was then 

extracted with ethyl acetate (x 2). The organic layer was dried over anhydrous magnesium 

sulfate and was then filtered. The filtrate was concentrated under a reduced pressure, and the 

25 residue was then purified by silica gel column chromatography (n-heptane: ethyl acetate), so as 

to obtain the above-captioned compound (180 mg). 
1H-Nl\ffi. (400 MHz, CDCb) 6 (ppm): 1·53 (s, 9H), 3.46 (s, 3H), 4.52 (brs, 2H), 7.21 (brs, 1H), 

8.02-8.03 (m, 2H). 

MS [M-tBu+Ht=201 

30 [0133] 

(3) 5-Fluoro-4-methoxymethylpyridin-2-amine (Prep 8-3) 

Trifluoroacetic acid (2 ml) was added to a dichloromethane solution (6 ml) of the 

compound Prep 8-2 (180 mg), and the obtained mixture was then stirred at a room temperature 

for 17 hours. Thereafter, a 5 N sodium hydroxide aqueous solution was added to the reaction 
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solution, and the obtained mixture was then extracted with chloroform (x 2). The organic layer 

was dried over anhydrous magnesium sulfate and was then filtered. The filtrate was 

concentrated under a reduced pressure, so as to obtain the target compound (90 mg). 
1H-NMR (400 l\llli.z, CDCh) 8 (ppm): 3.45 (s, 3H), 4.32 (brs, 2H), 4.47 (s, 2H), 6.58 (d, J=4.8 

5 Hz, 1H), 7.86 (d, J=l.6 Hz, 1H). 

MS [M+Ht=157 

[0134] 

Production Example 9 

Synthesis of 5-fluoro-4-methoxypyridin-2-amine (Prep 9-3) 

10 [F orrnula 26] 

Cl~ Bo~N'V Clu I ~ I ~ (1) I ~ (2) 

.4' F .4' F .4' F 

o, o, 

Prep 9-1 Prep 9-2 

[0135] 

(1) 2-Chloro-5-fluoro-4-methoxypyridine (Prep 9-1) 

(3) I ~ H,N~ 
.4' F 

o, 

Prep 9-3 

A THF solution (20 ml) ofn-butyllithium (2.64 M n-hexane solution: 10.4 ml) 

was cooled to -78°C, and a THF solution (20 ml) of2-chloro-5-fluoropyridine (3.0 g) and N,N-

15 diisopropylethylamine (4.49 ml) was then added dropwise to the solution. The obtained 

mixture was stirred at the same temperature as described above for 2 hours. Thereafter, a THF 

solution (10 ml) oftrimethyl borate (4.74 g) was added to the reaction solution, and the 

temperature was then increased to a room temperature, followed by stirring for 1.5 hours. 

Thereafter, the reaction solution was cooled to 0°C, and acetic acid (3. 92 ml) was added thereto, 

20 followed by stirring for 20 minutes. Thereafter, hydrogen peroxide (30% aqueous solution; 

7.05 ml) was added to the reaction solution, and the temperature was increased to a room 

temperature again, followed by stirring for 15 hours. Thereafter, the reaction solution was 

cooled to 0°C, and a saturated sodium thiosulfate aqueous solution was then added thereto, 

followed by stirring for 2 hours. Thereafter, 5 N hydrochloric acid was added to the reaction 

25 solution, and the obtained mixture was then extracted with ethyl acetate (x 2) and with 

chloroform (x 1). The organic layer was dried over magnesium sulfate and was then filtered. 

The solvent was concentrated under a reduced pressure, so as to obtain the corresponding 

alcohol. 

Iodomethane (4.18 ml) was added to a chloroform solution (100 ml) ofthe 
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obtained alcohol and silver carbonate (16.4 g). The temperature of the obtained mixture was 

then increased to 40°C, and the mixture was then stirred for 4 hours. Thereafter, the reaction 

solution was cooled to a room temperature, and was then filtered with Celite-silica gel. The 

filtrate was concentrated under a reduced pressure, and the residue was then purified by silica gel 

5 column chromatography (n-heptane : ethyl acetate), so as to obtain the above-captioned 

compound (1.9 g). 
1H-NMR. (400 :MHz, CDCh) & (ppm): 3.95 (s, 3H), 6.91 (d, J=6.0 Hz, 1H), 8.11 (d, 1=2.4 Hz, 

1H). 

MS [M+Ht=162 

10 [0136] 

(2) Tert-butyl(S-fluoro-4-methoxypyridin-2-yl) carbamate (Prep 9-2) 

The temperature of a 1 ,4-dioxane solution (50 rnl) of the compound Prep 9-1 ( 1. 0 

g), tert-butyl carbamate (870 mg), xantphos (1.07 g), potassium triphosphate (1.97 g) and 

tris(dibenzylidene)dipalladium (567 mg) was increased to 100°C. Thereafter, the solution was 

15 then stirred for 3.5 hours. Subsequently, the reaction solution was cooled to a room temperature, 

and was then filtered with Celite. The filtrate was concentrated under a reduced pressure, and 

the residue was then purified by silica gel column chromatography (n-heptane: ethyl acetate), so 

as to obtain the above-captioned compound ( 470 mg). 
1H-NMR. (400 :MHz, CDCh) & (ppm): 1.53 (s, 9H), 3.97 (s, 3H), 7.51 (brs, 1H), 7.69 (d, J=6.4 

20 Hz, 1H), 7.96 (d, 1=3.2 Hz, 1H). 

MS [M+Ht =243 

[0137] 

(3) 5-Fluoro-4-methoxypyridin-2-amine (Prep 9-3) 

Trifluoroacetic acid (1 ml) was added to a dichloromethane solution (2 ml) of the 

25 compound Prep 9-2 (200 mg), and the obtained mixture was then stirred at a room temperature 

for 1.5 hours. Thereafter, a 5 N sodium hydroxide aqueous solution was added to the reaction 

solution, and the obtained mixture was then extracted with ethyl acetate (x 2). The organic 

layer was dried over anhydrous magnesium sulfate and was then filtered. The filtrate was 

concentrated under a reduced pressure, so as to obtain the target compound (11 0 mg). 

30 1H-NMR. (400 :MHz, CDCh) & (ppm): 3.87 (s, 3H), 4.27 (brs, 2H), 6.06 (d, 1=5.6 Hz, 1H), 7.80 

(d, 1=3.2 Hz, HI). 

[0138] 

Production Example 10 

Synthesis of3-bromo-5-(difluoromethoxy)pyridine (Prep 10) 
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[Formula 27] 

I N Bry 
# 

OH 

[0139] 

(1) I N Bry 
# 

OYF 
F 

Prep 10 

(1) (3-Bromo-5-(difluoromethoxy)pyridine (Prep 10) 

Potassium carbonate (7 .13 g) and chlorodifluoroacetic acid ( 1. 7 5 ml) were added 

5 to a DMF solution (40 ml) of3-bromo-5-hydroxypyridine (3.0 g). The temperature of the 

obtained mixture was increased to 1 00°C, and the mixture was then stirred for 24 hours. 

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

with diethyl ether (x 1). The organic layer was successively washed with a saturated sodium 

bicarbonate aqueous solution and a saturated saline, and was then dried over magnesium sulfate, 

10 followed by filtration. The solvent was concentrated under a reduced pressure, and the residue 

was then purified by silica gel column chromatography (n-hexane: diethyl ether), so as to obtain 

the above-captioned compound (670 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 6.56 (t, J=72.0 Hz, 1H), 7.67-7.68 (m, 1H), 8.43 (d, J=2.4 

Hz, 1H), 8.56 (d, J=2.0 Hz, UI). 

15 11S[~+Ffj+=224 

20 

[0140] 

Production Example 11 

Synthesis of 4-methoxymethyl-2-methylpyrimidin-5-ol (Prep 11-3) 

[Formula 28] 

OH OBn OBn OH 

~ (1) ~ (2) "o~ (3) 'o~ 
NIN NIN ~~N NIN 
Prep4-2 Prep 11-1 Prep 11-2 Prep 11-3 

[0141] 

(1) 5-Benzyloxy-2,4-dimethylpyrimidine (Prep 11-1) 

A THF solution (80 ml) ofPrep 4-2 (5.0 g) was cooled to 0°C, and potassium tert­

butoxide ( 5.43 g) was then added to the solution. The obtained mixture was stirred at 0°C for 

30 minutes. Thereafter, benzyl bromide (5.73 ml) was added to the reaction solution at the 

25 same temperature as described above, and the temperature of the mixture was then increased to a 
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room temperature, followed by stirring for 20 hours. Thereafter, water was added to the 

reaction solution, and the obtained mixture was then extracted with ethyl acetate (x 2). The 

organic layer was dried over anhydrous magnesium sulfate and was then filtered. The filtrate 

was concentrated under a reduced pressure, and the residue was then purified by silica gel 

5 column chromatography (n-heptane : ethyl acetate, to ethyl acetate), so as to obtain the above­

captioned compound (6.0 g). 
1H-NMR (400 l\1Hz, CDCb) 8 (ppm): 2.48 (s, 3H), 2.62 (s, 3H), 5.13 (s, 2H), 7.33-7.42 (m, 5H), 

8.13 (s, 1H). 

MS [M+Ht=215 

10 [0142] 

(2) 5-Benzyloxy-4-methoxymethyl-2-methylpyrimidine (Prep 11-2) 

A chloroform solution (200 ml) of the compound Prep 11-1 (13 g) was cooled to 

0°C, and thereafter, bromine (3.11 ml) was slowly added dropwise thereto. The temperature of 

the reaction solution was increased to a room temperature, and the solution was then stirred for 

15 18 hours. Thereafter, a saturated sodium bicarbonate aqueous solution was added to the 

reaction solution, and the obtained mixture was then extracted with chloroform (x 2). The 

organic layer was dried over anhydrous magnesium sulfate and was then filtered. The filtrate 

was concentrated under a reduced pressure, the residue was then purified by silica gel column 

chromatography (n-heptane : ethyl acetate to ethyl acetate), so as to obtain the corresponding 

20 bromide body. 

Sodium methoxide (2.56 g) was added to a methanol solution (180 ml) of the 

obtained bromide body, and the obtained mixture was then heated to reflux for 21 hours. 

Thereafter, the reaction solution was concentrated under a reduced pressure, and ethyl acetate 

and water were then added to the concentrate. The obtained mixture was extracted with ethyl 

25 acetate (x 2). The organic layer was dried over anhydrous magnesium sulfate and was then 

filtered. The filtrate was concentrated under a reduced pressure, and the residue was then 

purified by silica gel column chromatography (n-heptane: ethyl acetate), so as to obtain the 

above-captioned compound (9. 0 g). 

1H-NMR (400 l\1Hz, CDCb) 8 (ppm): 2.70 (s, 3H), 3.52 (s, 3H), 4.63 (s, 2H), 5.16 (s, 2H), 7.34-

30 7.41 (m, 5H), 8.24 (s, 1H). 

MS [M+Ht=245 

[0143] 

(3) (4-Methoxymethyl-2-methylpyrimidin-5-ol (Prep 11-3) 

10% palladium-carbon (900 mg) was added to an ethyl acetate solution (300 ml) 
-72-

Page 289 of 453



ofthe compound Prep 11-2 (8.8 g), and the obtained mixture was then stirred in a hydrogen 

atmosphere at a room temperature for 2 hours. Thereafter, the reaction solution was filtered 

with Celite, and the filtrate was then concentrated under a reduced pressure, so as to obtain the 

above-captioned compound (5.3 g). 

5 1H-NMR (400 MHz, CDCh) 8 (ppm): 2.61 (s, 3H), 3.56 (s, 3H), 4.79 (s, 2H), 7.90 (brs, 1H), 

8.25 (s, 1H). 

[0144] 

Production Example 12 

Synthesis of 4-(2-methoxyethyl)-2-methylpyrimidin-5-ol (Prep 12-2) 

10 [Formula 29] 

(1) (2) 

Prep 12-2 

[0145] 

(1) 5-Benzyloxy-4-(2-methoxyethyl)-2-methylpyrimidine (Prep 12-1) 

The compound Prep 11-1 (1.66 g) was dissolved in THF (130 ml), and the 

obtained solution was then cooled to 0°C. A THF solution (8.5 ml) of 1 N LDA was added 

15 dropwise to the solution, and the obtained mixture was then stirred for 30 minutes. Thereafter, 

chloromethyl methyl ether (0.88 ml) was added to the reaction solution. The obtained mixture 

was further stirred at a room temperature for 12 hours. Thereafter, water was added to the 

reaction solution, and the obtained mixture was then extracted with ethyl acetate (x 3). The 

resultant extract was washed with water, and was then dried over anhydrous sodium sulfate. 

20 The solvent was distilled away under a reduced pressure, and the residue was then purified by 

silica gel column chromatography (n-heptane: ethyl acetate), so as to obtain the above-captioned 

compound (0.65 g). 
1H-NMR ( 400 MHz, CDCh) 8 (ppm): 2.63 (s, 3H), 3.11 (t, J=7.2 Hz, 2H), 3.35 (s, 3H), 3. 79 (t, 

1=7.2 Hz, 2H), 5.13 (s, 2H), 7.33-7.42 (m, 5H), 8.16 (s, 1H). 

25 [0146] 

(2) 4-(2-Methoxyethyl)-2-methylpyrimidin-5-ol (Prep 12-2) 

The compound Prep 12-1 (0.65 g) was dissolved in ethyl acetate (9 ml), and the 

obtained solution was then cooled to 0°C. Thereafter, 5% palladium carbon (0.31 g) was added 

to the solution, followed by hydrogen substitution. Then, the resultant product was stirred at a 
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of the compound Prep 11-2 (8.8 g), and the obtained mixture was then stirred in a hydrogen

atmosphere at a room temperature for 2 hours. Thereafter, the reaction solution was filtered

with Celite, and the filtrate was then concentrated under a reduced pressure, so as to obtain the

above-captioned compound (5.3 g).

5 1H-NMR (400 we. CDClg) 5 (ppm): 2.61 (s, 3H), 3.56 (s, 3H), 4.79 (s, 2H), 790 (hrs, 1H),

8.25 (s, 1H).

[0144]

Production Example 12

Synthesis of 4—(2-methoxyethvl)~2—methvlnyrimidin—5-ol (Prep 12—21

10 [Formula 29]

0’ En O,Bn OH

We m i \ (3.10%i ——> —).

“r” “r“ ”r“
Prep 12-1 Prep 12-2

[0145]

(1) S-Benz lox -4- 2—methox eth l ~2-meth l rimidine Pre 12—1

The compound Prep 11-] (1.66 g) was dissolved in THE (130 ml), and the

obtained solution was then cooled to 0°C. A THE solution (8.5 ml) of 1 N LDA was added

 

15 dropwise to the solution, and the obtained mixture was then stirred for 30 minutes. Thereafier,

chloromethyl methyl ether (0.88 ml) was added to the reaction solution. The obtained mixture

was further stirred at a room temperature for 12 hours. Thereafter, water was added to the

reaction solution, and the obtained mixture was then extracted with ethyl acetate (x 3). The

resultant extract was washed with water, and was then dried over anhydrous sodium sulfate.

20 The solvent was distilled away under a reduced pressure, and the residue was then purified by

silica gel column chromatography (n—heptane : ethyl acetate), so as to obtain the above-captioned

compound (0.65 g).

1H—NMRMOO MHz, CDClg) 5 (ppm): 2.63 (s, 3H): 3.11 (t, 3:72 Hz, 2H), 3.35 (s, 3H), 3.79 (t,

1:72 Hz, 2H), 5.13 (s, 2H), 7.33—7.42 (m, 5H), 8.16 (s, 1H).

25 [0146]

(2) 4_—_(2-Methoxyethvl)-2-methvlpyrimidin-5-ol (Prep 12—2)

The compound Prep 12~1 (0.65 g) was dissolved in ethyl acetate (9 ml), and the

obtained solution was then cooled to 0°C. Thereafter, 5% palladium carbon (0.31 g) was added

to the solution, followed by hydrogen substitution. Then, the resultant product was stirred at a
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room temperature for 2 hours. Thereafter, the reaction solution was filtered, and the solvent was 

then distilled away under a reduced pressure. The residue was purified by silica gel column 

chromatography (n-heptane: ethyl acetate-ethyl acetate:methanol), so as to obtain the above­

captioned compound (0.36 g). 

5 1H-NMR (400 MHz, CDCh) ()(ppm): 2.61 (s, 3H), 3.09 (t, J=5.6 Hz, 2H), 3.64 (s, 3H), 3.80 (t, 

J=5.6 Hz, 2H), 8.24 (s, 1H), 8.39 (brs, 1H). 

[0147] 

Production Example 13 

Synthesis of (1R.2S)-2-(2,4-dimethylpyrimidin-5-yl)oxymethyl-2-

10 phenylcyclopropanecarboxylate (Prep 13-7) 

[Formula 30] 

~CN + 

0 

~CI 

(3) o,:A 
HO OTBDPS 

Prep 13-3 

0 
(6) 

I~ 
(7) 0 0 

~ 
N/N 

Prep 13-6 

[0148] 

(1) 

(4) 

0:6_(2---) 
0 0 

Prep 13-1 

o,:A 
0 OTBDPS (5) 

~ 
N~N 

I Prep 13-4 

(1) (1S.5R)-1-phenyl-3-oxabicyclof3.l.O]hexan-2-one (Prep 13-1) 

o,:A 
HO OH 

Prep 13-2 

o,:A 
0 OH 

Yo 
~N 
I Prep 13-5 

Phenylacetonitrile (20 g) was dissolved in THF (500 ml), and NaHMDS (323 ml, 

15 1. 06 M) was then added drop wise to the solution under cooling in an ice-salt bath. The 

obtained mixture was stirred for 2 hours, and R-(-)-epichlorohydrin (15.8 g) was then added 

dropwise to the reaction solution (3 hours, 0°C). The obtained mixture was stirred for 2 hours 

(wherein the internal temperature was maintained around 0°C), and it was then stirred at a room 
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room temperature for 2 hours. Thereafter, the reaction solution was filtered, and the solvent was

then distilled away under a reduced pressure. The residue was purified by silica gel column

chromatography (n-heptane : ethyl acetate-ethyl acetatemethanol), so as to obtain the above-

captioned compound (0.36 g)‘

5 1H—NMR (400 MHz, CDC13)5 (ppm): 2.61 (s, 3H), 3.09 (t, J=5.6 Hz, 2H), 3.64 (s, 3H), 3.80 (t,

I=5.6 Hz, 2H), 8.24 (s, 1H), 8.39 (hrs, 1H).

[0147]

Production Example 13

thesis of 1 ZS —'2— 2 4-dimeth l rimidin-S— 1 0x meth 1-2- 

10 phenylcyclopropanecarboxylate (Prep 13-7)

[Formula 30]

a + no QM 0,-—-—> "'1 —————>» mm,

/ C” C! A fl
0 ‘0 HO ‘OH

Prep 13-1 Prep 13-2

/

(3) \ 11% (4) o OTBDPS 0 OHHO creeps W
\ N \fNPrep 13—3 7/ Prep 13-4 , Prep 13-5

(6) o ¥o <7) 0 , OH

——-———-—->- Y8 ~—————!— I 0m V»
“w “r“

Prep 13—6 Prep 13-?

[0 l 4 8}

(l) (l S,5R)— l-phenvl-3-oxabicyclo[3. l .Olhexan—Z-one (Prep 13-] ) ,

Phenylacetonitrile (20 g) was dissolved in THF (500 ml), and NaHMDS (323 ml,

 

15 l.06 M) was then added dropwise to the solution under cooling in an ice-salt bath. The

obtained mixture was stirred for 2 hours, and R«(—)—epichlorohydrin (15.8 g) was then added

dropwise to the reaction solution (3 hours, 0°C). The obtained mixture was stirred for 2 hours

(wherein the internal temperature was maintained around 0°C), and it was then stirred at a room
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temperature overnight. Thereafter, the reaction solution was cooled on ice, and a small amount 

ofwater was added dropwise thereto. The reaction solution was concentrated under a reduced 

pressure, and thereafter, ethanol (200 ml) and a 1 N potassium hydroxide aqueous solution (200 

ml) were added to the residue. The obtained mixture was heated to reflux for 8 hours. 

5 Thereafter, the temperature of the reaction solution was returned to a room temperature, and 

concentrated hydrochloric acid was then added to the solution, so that the pH value was adjusted 

to pH < 2. Thereafter, the mixture was stirred at 0°C for 2 hours. Thereafter, the reaction 

solution was stirred at a room temperature for 1 hour. Subsequently, the reaction solution was 

concentrated under a reduced pressure, and ethyl acetate and water were added to the concentrate 

10 to carry out liquid separation. The organic layer was successively washed with a saturated 

sodium bicarbonate aqueous solution and a saturated saline. The resultant organic layer was 

dried over magnesium sulfate, and the solvent was then concentrated under a reduced pressure. 

The residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ 

column, Size: 3L x 2, n-heptane: ethyl acetate), so as to obtain the above-captioned compound 

15 (24.7 g). 

20 

1H-Nl\1R (400 1\ffi.z, CDCh) 8 (ppm): 1.37 (t, 1H, J= 4.8 Hz), 1.65 (dd, J=7.8, 4.4, 1H), 2.54-

2.58 (m, 1H), 4.30 (d, J=9.2, IH), 4.47 (dd, J=9.4, 4.4 Hz, 1H), 7.25-7.45 (m, 5H). 

[0149] 

(2) (1 S.2R)-1-phenylcyclopropan-1.2-dimethanol (Prep 13-2) 

Sodium borohydride (10.7 g) was added to a THF-methanol solution (200 ml-100 

ml) ofthe compound Prep 13-1 (24.7 g) at 0°C, and the obtained mixture was then stirred at a 

room temperature for 1 hour. Under cooling on ice, water was added to the reaction solution, 

and the obtained mixture was concentrated under a reduced pressure and was then extracted with 

ethyl acetate. The organic layer was washed with a saturated saline, and was then dried over 

25 magnesium sulfate. The solvent was concentrated under a reduced pressure, and the residue 

was then purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: 

3L x 2, n-heptane: ethyl acetate), so as to obtain the above-captioned compound (20.5 g). 
1H-NMR (400 1\ffi.z, CDCh) 8 (ppm): 1H-NMR (400 1\ffi.z, CDCh) 8 (ppm): 0.78 (t, J= 5.2 Hz, 

lH), 1.87 (dd, J=8.6, 5.2, 1H), 1.60-1.76 (m, lH), 3.42 (t, J=ll.6, lH), 3.57 (dd, J=9.4, 4.4 Hz, 

30 1H), 4.14-4.28 (m, 2H) 7.22-7.44 (m, 5H). 

[0150] 

(3) (1 S,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-phenylcyclopropylmethanol (Prep 13-3) 

The compound Prep 13-2 (1 0 g) and imidazole ( 4. 01 g) were dissolved in DMF 

(90 ml), and the obtained mixture was cooled to -l5°C. Thereafter, a DMF solution (20 ml) of 
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tert-butyldiphenylsilyl chloride was added dropwise to the reaction solution (for approximately 

30 minutes; insoluble matters were precipitated almost at the same time after completion of 

dropping). After the mixture had been stirred for 1 hour, methanol was added to the reaction 

solution, and the obtained mixture was then stirred at a room temperature for 30 minutes. 

5 Thereafter, water was added to the organic layer, and the obtained mixture was then extracted 

with ethyl acetate. The resultant extract was successively washed with a saturated ammonium 

chloride aqueous solution, water and a saturated saline, and was then dried over anhydrous 

magnesium sulfate. The solvent was distilled away under a reduced pressure, and the residue 

was then purified by silica gel column chromatography (YAMAZEN, Hi-Flush TM column, Size: 

10 3L x 2, n-heptane: ethyl acetate), so as to obtain the above-captioned compound (10.5 g). 
1H-NMR (400 MHz, CDCh) & (ppm): 1H-NMR (400 MHz, CDCh) & (ppm): 0.71 (t, J=5.6 Hz, 

1H), 1.04 (dd, J=9.6, 5.2 Hz, 1H), 1.5-1.58 (m, 1H), 3.50 (dd, J=12.4, 1.6 Hz, 1H), 3.53 (dd, 

J=11.6 Hz, 1H), 3.71 (dd, J=12.4, 1.6 Hz, lH), 4.10 (t, J=12.0 Hz, 1H), 4.20 (dd, J=12.0, 5.6 Hz, 

1H), 7.21-7.46 (m, 10H). 7.7-7.76 (m, 5H) 

15 [0151] 

( 4) 5-[(1 S.2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-phenylcyclopropylmethoxyl-2. 4-

dimethylpyrimidine (Prep 13-4) 

Diisopropyl azodicarboxylate (1.13 ml) was added dropwise to a THF solution 

(15 ml) of the compound Prep 13-3 (1.50 g), triphenylphosphine (1.42 g) and the 2,4-dimethyl-5-

20 pyrimidinol (0.58 g) obtained in Production Example 4 at 0°C, and the obtained mixture was 

then stirred at a room temperature for 1 day. Thereafter, the reaction solution was concentrated 

under a reduced pressure, and the residue was then purified by silica gel column chromatography 

((YAMAZEN, Hi-Flush ™ column, elution solvent: n-heptane : ethyl acetate), so as to obtain the 

above-captioned compound (1.76 g). 

25 MS [M+Nat=545. 

[0152] 

( 5) f( 1R2S)-2-(2. 4-dimethylpyrimidin-5-yl)oxymethyl-2-phenylcyclopropyllmethanol (Prep 13-

21 
Tetrabutylammonium fluoride (1M THF solution: 4.24 ml) was added dropwise 

30 to a THF solution (21 ml) ofthe compound Prep 13-4 (1.76 g) at a room temperature, and the 

obtained mixture was then stirred at a room temperature for 17 hours. Thereafter, the reaction 

solution was concentrated under a reduced pressure, and the residue was then purified by NH­

silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, elution solvent: n-heptane : 

ethyl acetate~ ethyl acetate), so as to obtain the above-captioned compound (0.98 g). 
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5 

MS [M+Ht=285. 

[0153] 

( 6) [( 1R2S)-2-(2, 4-dimethy lpyrimidin-5-yl)oxymethyl-2-phenyl] cyclopropanecarbaldehyde 

(Prep 13-6) 

A dichloromethane solution (10 ml) of oxalyl chloride (593 f...ll) was cooled to-

78°C, and a dichloromethane solution (2 ml) of dimethyl sulfoxide (981 f...ll) was added dropwise 

to the resultant solution. Fifteen minutes later, a dichloromethane solution (3 ml) of the 

compound Prep 13-5(981 mg) was added dropwise to the reaction solution at -78°C, and the 

obtained mixture was then stirred at the same temperature as described above for 75 minutes. 

10 Thereafter, triethylamine (3.83 ml) was added to the reaction solution, and the temperature of the 

obtained mixture was increased to 0°C. Water and a saturated ammonium chloride aqueous 

solution were added to the reaction solution, and the obtained mixture was then extracted with 

dichloromethane ( x 2). The organic layer was dried over anhydrous magnesium sulfate and 

was then filtered. The filtrate was concentrated under a reduced pressure, and the residue was 

15 then purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, elution 

solvent: n-heptane : ethyl acetate ~ ethyl acetate), so as to obtain the above-captioned 

compound (753.4 mg). 
1H-NNIR (400 MHz, CDCh) o (ppm): 1.69 (dd, J=4.8 Hz, 8.0 Hz, 1H), 1.97 (dd, J=5.2 Hz, 6.0 

Hz, 1H), 2.35 (s, 3H), 2.50-2.53 (m, 1H), 2.59 (s, 3H), 4.19 (d, J=10.0 Hz, 1H), 4.45 (d, J=9.6 

20 Hz, lH), 7.25-7.52 (m, 5H), 7.94 (s, lH), 9.86 (d, J=3.6 Hz, 1H). 

[0154] 

(7) ( 1R2S)-2-(2, 4-dimethylpyrimidin-5-yl)oxymethyl-2-phenylcyclopropanecarboxylate (Prep 

13-7) 

2-Methyl-2-butene (2.25 ml), anhydrous sodium dihydrogen phosphate (318 mg) 

25 and sodium chlorite (482 mg) were added to an acetone-water solution (12 ml) ofthe compound 

13-6 at a room temperature, and the obtained mixture was then stirred for 100 minutes. The 

reaction solution was concentrated under a reduced pressure, and the residue was then purified 

by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, elution solvent: n­

heptane : ethyl acetate = 1 : 1 to chloroform : methanol = 10 : 1 ), so as to obtain the above-

30 captioned compound (639 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.57 (dd, J=4.8 Hz, 8.0 Hz, 1H), 1.75 (t, J=4.8 Hz, 1H), 

2.27 (dd, J=5.6 Hz, 8.0 Hz, 1H), 2.33 (s, 3H), 2.56 (s, 3H), 4.45 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.2 

Hz, 1H), 7.26-7.52 (m, SH), 8.16 (s, 1H). 
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[0155] 

Production Example 14 

Synthesis of (1R2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl1-2-(3-

fluorophenyl)cyclopropanecarboxylate (Prep 14-6) 

5 [Formula 31] 

~CN + 
F 

0 

~CI 
( 1) 

F 

(3) 6:1\_ (4) 

HO .. OTBDPS 

Prep 14-3 

(6) 

[0156] 

,~':f) -(2) ,~'~ 
0 0 HO OH 

Prep 14-1 Prep 14-2 

O
F 

1~ 
0 OH n "\--N 

I Prep 14-4 

(5) 
6,A 
?!no 

N"\--N 

I Prep 14-5 

(1) (1 S.5R)-1-(3-fluorophenyl)-3-oxabicyclo[3 .1 .O]hexan-2-one (Prep 14-1) 

3-Fluoro phenyl acetonitrile (70 g) was dissolved in THF (500 ml), and NaHMDS 

( 1000 ml, 1. 06 M) was then added dropwise to the solution under cooling in an ice-salt bath. 

10 The obtained mixture was stirred for 1 hour, and R-(-)-epichlorohydrin (40.6 ml) was then added 

dropwise to the reaction solution (approximately 10 minutes, internal temperature< 10°C). The 

obtained mixture was stirred for 2 hours (wherein the internal temperature was maintained 

around 0°C), and it was then stirred at a room temperature for 14 hours. Thereafter, the 

reaction solution was cooled on ice, and a small amount of water was added dropwise thereto. 

15 The reaction solution was concentrated under a reduced pressure, and thereafter, ethanol (700 

ml) and a 1 N potassium hydroxide aqueous solution ( 1000 ml) were added to the residue. The 

obtained mixture was heated to reflux for 5 hours. Thereafter, the temperature of the reaction 

solution was returned to a room temperature, and 5 N hydrochloric acid ( 400 ml) was then added 
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[01 55]

Production Example 14

Svnthesis of(1R12S)-2-[(2,4—dimethvlpyrimidin-S—yl)oxvmethy_l}2-(3-

fluoro hen l c clo ro anecarbox late Pre 14—6

5 [Formula 31]

so a 0:50%

:5

 

 

Prep 14-1 Prep 14-2

QIA \ [Imam
(4) o OH (5) o \‘0

AOTBDPS % V3N , N \

Prep 14-3 7’“ 7/ NPrep 14—4

MTV/3A
N7/N

Prep 14-5

OH

Prep 14—6

[0156]

(1) IS 5R -1- 3-fluoro hen l -3-oxabic clo 3.1.0 hexan—Z—one Pre 14—1

3~Fluoro phenyl acetonitrile (70 g) was dissolved in THF (500 ml), and NaHMDS

 

( 1000 ml, 1.06 M) was then added dropwise to the solution under cooling in an ice-salt bath.

10 The obtained mixture was stirred for 1 hour, and R—(-)-epichlorohydrin (40.6 ml) was then added

dropwise to the reaction solution (approximately 10 minutes, internal temperature < 10°C). The

obtained mixture was stirred for 2 hours (wherein the internal temperature was maintained

around 0°C), and it was then stirred at a room temperature for 14 hours. Thereafter, the

reaction solution was cooled on ice, and a small amount ofwater was added dropwise thereto.

15 The reaction solution was concentrated under a reduced pressure, and thereafter, ethanol (700

ml) and a 1 N potassium hydroxide aqueous solution (1000 ml) were added to the residue The

obtained mixture was heated to reflux for 5 hours. Thereafter, the temperature of the reaction

solution was returned to a room temperature, and 5 N hydrochloric acid (400 ml) was then added
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to the solution. The obtained mixture was stirred at 60°C for 1 hour. Thereafter, the reaction 

solution was concentrated under a reduced pressure, and ethyl acetate and water were added to 

the concentrate to carry out liquid separation. The organic layer was successively washed with 

a saturated sodium bicarbonate aqueous solution and a saturated saline. The resultant organic 

5 layer was dried over magnesium sulfate, and the solvent was then concentrated under a reduced 

pressure. The residue was purified by silica gel column chromatography (YAMAZEN, Hi­

Flush™ column, n-heptane: ethyl acetate), so as to obtain the above-captioned compound (84.9 

g). 
1H-NMR. (400 MHz, CDCh) 8 (ppm): 1.41 (t, J=5.2 Hz, 1H), 1.64 (dd, J=8.0, 5.2 Hz, 1H), 2.56-

10 2.63 (m, 1H), 4.30 (d, J=9.2 Hz, 1H), 4.47 (dd, J=9.2, 4.8 Hz, 1H), 6.96-7.02 (m, 1H), 7.16-7.21 

(m, 2H), 7.28-7.35 (m, 1H). 

[0157] 

(2) (1S.2R)-1-(3-fluorophenyl)cyclopropan-L2-dimethanol (Prep 14-2) 

Sodium borohydride (25 g) was added to a THF -methanol solution ( 440 ml-220 

15 ml) of the compound Prep 14-1(72.7 g) at 0°C, and the obtained mixture was then stirred at a 

room temperature for 65 hours. Under cooling on ice, water and 5 N hydrochloric acid were 

added to the reaction solution, and the obtained mixture was then extracted with ethyl acetate. 

The organic layer was washed with a saturated saline, and was then dried over magnesium 

sulfate. The solvent was concentrated under a reduced pressure, and the residue was then 

20 purified by silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, n-heptane : 

ethyl acetate), so as to obtain the above-captioned compound (72. 7 g). 
1H-NMR. (400 MHz, CDCh) 8 (ppm): 0.80 (t, J=5.0 Hz, 1H), 1.10 (dd, J=8.6, 5.0, 1H), 1.62-

1.71 (m, 1H), 3.41 (t, J=11.4 Hz, 1H), 3.58 (d, J=l2.0 Hz, lH), 4.12-4.25 (m, 2H), 6.90-6.96 (m, 

1H), 7.08-7.14 (m, 1H), 7.16-7.21 (m, 1H) 7.24-7.32 (m, 1H). 

25 [0158] 

(3) {( 1 S,2R)-[2-(tert-butyldiphenylsilyloxymethyl)-l-(3 -fluorophenyl)cyclopropyll} methanol 

(Prep 14-3) 

The compound Prep 14-2 (42.4 g) and triethylamine (33.0 ml) were dissolved in 

dichloromethane (216 ml), and the obtained mixture was then cooled to -20°C. Thereafter, tert-

30 butyldiphenylsilyl chloride (56.3 ml) was added dropwise to the reaction solution (approximately 

30 minutes; insoluble matters were precipitated almost at the same time after completion of 

dropping). After the mixture had been stirred for 1 hour, the reaction solution was further stirred 

at a room temperature for 20 hours. Thereafter, water was added to the reaction solution, and 

the obtained mixture was then extracted with dichloromethane ( x 3). The resultant extract was 
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washed with water, and was then dried over anhydrous magnesium sulfate. The solvent was 

distilled away under a reduced pressure, and the residue was then purified by silica gel column 

chromatography (n-heptane: ethyl acetate), so as to obtain the above-captioned compound (67.8 

g). 

5 1H-Nl\1R (400 J\flfz, CDCh) & (ppm): 0.73 (t, J=5.2 Hz, 1H), 1.04 (dd, J=8.4, 5.2 Hz, 1H), 1.09 

(s, 9H), 1.48-1.53 (m, 1H), 3.52 (t, J=12.0 Hz, 1H), 3.56 (dd, J=9.6, 1.6 Hz, 1H), 3.70 (dd, J=9.6, 

1.6 Hz, 1H), 4.18 (t, J=12.0 Hz, 1H), 4.20 (dd, J=12.0, 5.2 Hz, 1H), 6.93 (tdd, J=8.0, 2.4, 1.2 Hz, 

1H), 7.11 (dt, J=9.6, 2.4 Hz, 1H), 7.20 (dt, J=8.0, 1.2 Hz, HI), 7.28 (td, J=8.0, 6.0 Hz, 1H), 7.37-

7.49 (m, 6H), 7.69-7.74 (m, 4H). 

10 [0159] 

( 4) { (1R2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropyl}methanol (Prep 14-4) 

Diisopropyl azodicarboxylate (0.316 ml) was added dropwise to a THF solution 

(10 ml) ofthe compound Prep 14-3 (581 mg), triphenylphosphine (1.3 g) and the 2,4-dimethyl-5-

15 pyrimidinol ( 183 mg) obtained in Production Example 4 at 0°C, and the obtained mixture was 

then stirred at a room temperature for 2 days. Thereafter, the reaction solution was 

concentrated under a reduced pressure, and was then purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush ™ column, Size: L, n-heptane : ethyl acetate 5% ---+ 

30% ). The obtained (1 S,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-(2, 4-dimethylpyrimidin-5-

20 yl)oxymethyl-1-(3-fluorophenyl)cyclopropane was dissolved in THF (15 ml), and tetrabutyl 

ammonium fluoride (1M THF solution: 1.61 ml) was then added dropwise to the solution at a 

room temperature. The obtained mixture was stirred at a room temperature for 14 days. 

Thereafter, the reaction solution was concentrated under a reduced pressure, and was then 

purified by silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, Size: M, n-

25 heptane: ethyl acetate 10%---+ 100%), so as to obtain the above-captioned compound (238 mg). 

1H-NMR (400 J\flfz, CDCh) & (ppm): 1.00 (t, J=5.6 Hz, 1H), 1.25-1.33 (m, 1H), 1.78-1.88 (m, 

1H), 2.39 (s, 3H), 2.61 (s, 3H), 3.58 (dd, J=12.0, 9.6 Hz, 1H), 4.02-4.11 (m, 1H), 4.12 (d, J=10.4 

Hz, 1H), 4.43 (d, J=9.6 Hz, 1H), 6.92-6.98 (m, 1H), 7.10-7.16 (m, 1H), 7.18-7.23 (m, 1H), 7.29 

(td, J=8.0, 6.0 Hz, 1H), 8.00 (s, 1H). 

30 [0160] 

( 4 - Alternative Method) 

{(1R2S)-[2-(2.4-dimethylpyrimidin-5-yl)oxymethy1]-2-(3-fluorophenyl)cyclopropyl}methanol 

(Prep 14-4) (Alternative Method) 

Triethylamine (14.5 ml) was added to a dichloromethane solution (200 ml) of the 
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compound Prep 14-3 (41.3 g), and the obtained mixture was then cooled to 0°C. 

Methanesulfonyl chloride (7.34 ml) was added dropwise to the reaction solution, and the 

obtained mixture was then stirred for 1 hour. Thereafter, water was added to the reaction 

solution, and the obtained mixture was then extracted with dichloromethane ( x 3 ). The 

5 resultant extract was dried over anhydrous sodium sulfate, and the solvent was then distilled 

away under a reduced pressure. The 2,4-dimethy1-5-pyrimidinol (14.1 g) obtained in 

Production Example 4-(2) and cesium carbonate (61.8 g) were added to an acetonitrile solution 

(200 ml) ofthe obtained residue, and the obtained mixture was then heated to 70°C. The 

reaction solution was stirred at 70°C for 4 hours, and it was then cooled to 0°C. Tetrabutyl 

10 ammonium fluoride (1M THF solution: 190 ml) was added dropwise to the reaction solution, 

and the obtained mixture was then stirred at a room temperature for 1 hour. Thereafter, water 

was added to the reaction solution, and the obtained mixture was then extracted with ethyl 

acetate (x 3). The resultant extract was dried over anhydrous sodium sulfate, and the solvent 

was then distilled away under a reduced pressure. The residue was purified by NH-silica gel 

15 column chromatography (n-heptane: ethyl acetate= 9 : 1 to 1 : 1), so as to obtain the above­

captioned compound (20.7 g). 

20 

[0161] 

(5) (1R2S)-[2-(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarbaldehyde (Prep 14-5) 

Adichloromethane solution (7 ml) of oxalyl chloride (137 ul) was cooled to-

78°C, and dimethyl sulfoxide (226 ul) was then added dropwise thereto (internal temperature: -

60°C or lower). The obtained mixture was stirred at the same temperature as described above 

for 10 minutes. Thereafter, a dichloromethane solution (3 ml) ofthe compound Prep 14-4 (238 

mg) was added dropwise to the reaction solution at -78°C, and the obtained mixture was then 

25 stirred at the same temperature as described above for 30 minutes. Thereafter, triethylamine 

(671 ul) was added to the reaction solution, and the obtained mixture was then stirred for 15 

minutes. Thereafter, the temperature of the reaction solution was increased to a room 

temperature. A saturated saline was added to the reaction solution, and the obtained mixture 

was then extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium 

30 sulfate, and was then concentrated under a reduced pressure, so as to obtain a roughly purified 

product of the above-captioned compound (236 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.67 (dd, J=8.0, 4.8 Hz, 1H), 1.96-2.00 (m, 1H), 2.36 (s, 

3H), 2.49-2.55 (m, 1H), 2.59 (s, 3H), 4.19 (d, J=9.6 Hz, lH), 4.44 (d, J=10.0 Hz, 1H), 6.97-7.04 
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(m, 1H), 7.14-7.20 (m, 1H), 7.21-7.25 (rn, 1H), 7.30-7.37 (m, 1H), 7.95 (s, 1H), 9.87 (d, J=3.2 

Hz, 1H). 

[0162] 

( 6) ( 1R2S)-f2-(2, 4-dimethylpyrimidin -5-yl)oxymethyl]-2-(3-

5 fluorophenyl)cyclopropanecarboxylate (Prep 14-6) 

The compound Prep 14-5 (18.9 g), 2-methyl-2-butene (26.1 ml), and sodium 

dihydrogen phosphate (9. 07 g) were dissolved in a mixed solvent of acetone and water (200 

ml/40 ml), and sodium chlorite (6.26 g) was added, drop by drop, to the solution. The obtained 

mixture was stirred at a room temperature for 2 hours, and the reaction solution was then 

10 concentrated under a reduced pressure. The precipitated solid was collected by filtration, and 

was then washed with dichloromethane. Thereafter, the solvent was distilled away under a 

reduced pressure. The residue was purified by silica gel column chromatography (n-heptane: 

ethyl acetate = 1 : 1 to 0 : 1, and then, ethyl acetate : methanol = 10 : 1 ), so as to obtain the 

above-captioned compound (16.2 g). 

15 1H-NMR (400 MHz, CDCh) 8 (ppm): 1.55 (dd, J=8.4, 5.6 Hz, 1H), 1.76 (t, J=5.6 Hz, 1H), 2.25 

(dd, J=8.4, 6.4 Hz, 1H), 2.33 (s, 3H), 2.55 (s, 3H), 4.47 (t, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 

6.99 (tdd, J=8.0, 2.4, 1.2 Hz, 1H), 7.21 (dt, J=9.6, 2.4 Hz, 1H), 7.26 (td, J=8.0, 1.2 Hz, IH), 7.32 

(td, J=8.0, 6.0 Hz, 1H), 8.21 (s, 1H). 

The compound Prep 14-6 can be directly produced from the compound Prep 14-4 

20 by the following method. 

The compound Prep 14-4 (300 mg) and TEMPO (5 mol%, 7.74 mg) were 

dissolved in an acetonitrile-phosphate (pH 6.4) buffer (5 ml, 5 ml), and 2 N HCl (150 ~l) and 

sodium chlorite (180 mg) were then added to the solution. The obtained solution was heated to 

40°C, and a 5w0/o hypochlorous acid aqueous solution (2 mol%, 26.5 ~l) was then added to the 

25 reaction solution, followed by stirring for 2 hours. Thereafter, the reaction solution was cooled 

to a room temperature, and an excessive amount of2-methyl-2-butene was then added to the 

reaction solution, followed by stirring for 5 minutes. Thereafter, the reaction solution was 

subjected to liquid separation and extraction with dichloromethane (x 3), and the solvent was 

then distilled away under a reduced pressure. The residue was purified by silica gel column 

30 chromatography (n-heptane :ethyl acetate= 1 : 1 to 0 : 1, and then, ethyl acetate: methanol= 9 : 

1 ), so as to obtain the above-captioned compound (215 mg). 

[0163] 

Production Example 15 

Synthesis of (1R.2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl}-2-( 4-
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fluorophenyl)cyclopropanecarboxylate (Prep 15-5) 

The above-captioned compound was synthesized from 4-fluoro phenyl 

acetonitrile by the same method as that ofProduction Example 13. 

[Formula 32] 

F~ + 
~CN 

0 

~CI 
(1) 

FY') F~ 
v'':f) _<_

2>- V::A_ 
0 0 HO OH 

Prep 15-1 Prep 15-2 

(3) FY') (4) 

-~~~ 
HO OTBDPS 

F~ 

v,~ 
0 OH n '\--N 

I Prep 15-4 

(5) 

Prep 15-3 
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fluoro hen l cvclo r0 anecarbo. late re 15-5

The above-captioned compound was synthesized from 4—fluoro phenyl

acetonitrile by the same method as that ofProduction Example 13.

[Formula 32]

\Q/% ”©%i©fl
Prep 15—1Prep 152

F
F /

”1.9. A ’ 1
5OH ( > ,, 30H(4)(BSO’fl 0 oOTBDPS fl VSN I‘\ N

Prep 15‘1” Prep 15-4 7/ Prep 15-5
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[0164] 

[Table 1-1] 

Compound 

No. 

Prep 

15-1 

Prep 

15-2 

Prep 

15-3 

Prep 

15-4 

[Table 1-2] 

Prep 

15-5 

[0165] 

Compound name 

(1 S,5R)-1-( 4-fluorop 

henyl)-3-oxabicydo[ 

3.1.0]hexan-2-one 

( 1 S,2R)-1-( 4-fluorop 

henyl)cyclopropan-1, 

2-dimethanol 

{ (1 S,2R)-2-[(tert-but 

yldiphenylsilyl)oxy 

methyl ]-1-( 4-fluorop 

henyl )cyclopropyl} m 

ethanol 

{ (1R,2S)-2-[(2,4-dim 

ethylpyrimidin-5-yl) 

oxymethyl]-2-( 4-fluo 

rophenyl )cyclopropy 

!}methanol 

(1R,2S)-2-[(2,4-dime 

thyl pyrimidin-5-yl )o 

xymethyl]-2-( 4-fluor 

ophenyl)cyclopropan 

ecarboxylate 

Production Example 16 

Data (N1\1R and/or MS) 

1H-NMR (400 MHz, CDCb) o (ppm): 1.37 (t, J=5.2 Hz, 

1H), 1.60 (dd, J=4.8, 8.0 Hz, 1H), 2.50-2.60 (m, 1H), 

4.30 (d, J=9.6 Hz, 1H), 4.48 (dd, J=4.8, 9.6 Hz, 1H), 

6.96-7.18 (m, 2H), 7.30-7.46 (m, 2H). 
1H-NMR (400 MHz, CDCb) o (ppm): 0.78 (t, J=5.2 Hz, 

1H), 1.06 (dd, J=5.2, 8.8 Hz, 1H), 1.54-1.72 (m, 1H), 

3.42 (dd, J=10.8, 11.6 Hz, 1H), 3.57 (d, J=12.0 Hz, 1H), 

3.98-4.26 (m, 2H), 6.94-7.09 (m, 2H), 7.33-7.46 (m, 

2H). 
1H-NMR (400 MHz, CDCb) o (ppm): 0.70 (t, J=5.6 Hz, 

1H), 0.92-1.16 (m, 10H), 1.40-1.60 (m, 1H), 3.42-3.58 

(m, 2H), 3.69 (dd, J=1.6, 12.4 Hz, 1H), 4.03 (t, J=11.6 

Hz, 1H), 4.20 (dd, J=5.2, 11.6 Hz, 1H), 6.94-7.06 (m, 

2H), 7.20-7.53 (m, 8H), 7.66-7.78 (m, 4H). 
1H-NMR (400 MHz, CDCh) o (ppm): 0.97 (t, J=5.6 Hz, 

1H), 1.20-1.30 (m, 1H), 1.72-1.86 (m, 1H), 2.14-2.26 

(m, 1H), 2.38 (s, 3H), 2.60 (s, 3H), 3.50-3.62 (m, 1H), 

4.00-4.16 (m, 2H), 4.39 (d, J=10.0 Hz, 1H), 6.94-7.12 

(m, 2H), 7.32-7.46 (m, 2H), 7.98 (s, 1H). 

1H-NMR (400 MHz, CDCh) o (ppm): 1.52 (dd, J=4.8, 

8.0 Hz, 1H), 1.74 (dd, J=5.2, 5.6 Hz, 1H), 2.22 (dd, 

J=6.0, 8.4 Hz, 1H), 2.33 (s, 3H), 2.56 (s, 3H), 4.36-4.50 

(m, 2H), 6.96-7.12 (m, 2H), 7.32-7.54 (m, 2H), 8.18 (s, 

1H). 

MS [M+Ht=317. 

5 Synthesis of (1R2S)-2-(3,5-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-

yl)oxymethyllcyclopropanecarboxylate (Prep 16-7) 

[Formula 33] 
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(3) 

0 

~CI 
(1) Fh':f) _(2

---) Fh':A 
0 0 HO OH 

Prep 16-1 Prep 16-2 

F Fj~:l.,D. 
~ I _<_4>---l... o--' \__OTBDPS 

Fh""",L\ 
(5) .-1 \__ 

--- 0 OH ~/:A ~ 
F HO '·· OTBDPS JN-~ U I 

~N n 

(6) 

[0166] 

Prep 16-3 / Prep 16-4 

Fh'Y)_''''··· (7) ____ 0 OH no 
/N 

Prep 16-7 

~N 1 Prep 16-5 

The above-captioned compound was synthesized from 3,5-difluoro phenyl 

acetonitrile by the same method as that ofProduction Example 13. 
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F i/ IO (1) S A (2)
+ ‘ —> \ ”’'''''' .,PEN/(3N As/Cl F F

o’ \0

Prep 16-1
F

/

F F \ 1A/ .
(3) g (4) o OTBDPS (5)\ "In,

F A W
HO OTBDPS N’ \ r3
Prep 16-3 , Prep 16-4

F E

/ {E 1
F \ IA F l””"~w) 0 O (n 0/1 OH

_,., I o
/ v

N 1’ hi I

YN \x“
' Prep 15-6 I Prep 16-7

[0166]

The above-captioned compound was synthesized from 3,5—difluoro phenyl

acetonitrile by the same method as that ofProduction Example 13.
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[0167] 

[Table 2-1] 

Compound 

No. 

Prep 

16-1 

Prep 

16-2 

Prep 

16-3 

Prep16-4 

Prep16-5 

Compound name 

(1 S,5R)-1-(3 ,5-difluo 

rophenyl )-3 -oxabicy 

clo[3.1.0]hexan-2-on 

e 

(1 S,2R)-1-(3 ,5-difluo 

rophen yl )-1 ,2-cycl op 

ropanedimethanol 

(1 S,2R)-2-(tert-butyl 

diphenylsilyloxymet 

hyl)-1-(3,5-difluorop 

henyl)cyclopropylme 

thanol 

5-[(1 S,2R)-2-(tert-bu 

tyldiphenylsilyloxym 

ethyl )-1-(3, 5-difluor 

ophenyl)cyclopropyl 

methyloxy ]-2,4-dime 

thy I pyrimidine 

(1R,2S)-2-(3,5-difluo 

rophenyl)-2-[(2,4-di 

methyl pyrimidin-5-y 

1 )oxymethyl ]cyclopr 

opylmethanol 

Data (NMR and/or MS) 

1H-NMR ( 400 MHz, CDCh) o (ppm): 1.45 (t, J=4.8 Hz, 

lH), 1.63 (dd, J=5.2, 8.4 Hz, 1H), 2.58-2.63 (m, lH), 

4.30 (d, J=9.2 Hz, 1H), 4.46 (dd, J=4.4, 9.2 Hz, 1H), 

6.71-6.77 (m, 1H), 6.97-7.02 (m, 2H). 

MS [M+Nat=237. 

1H-NMR (400 MHz, CDCh) o (ppm): 0.74 (t, J=5.2 Hz, 

lH), 1.03 (dd, J=5.2, 8.4 Hz, 1H), 1.09 (s, 9H), 

1.42-1.50 (m, 1H), 3.51 (t, J=l1.6 Hz, lH), 3.59-3.70 

(m, 2H), 4.08-4.22 (m, 2H), 6.65-6.71 (m, 1H), 

6.91-6.95 (m, 2H), 7.36-7.49 (m, 6H), 7.49-7.73 (m, 

4H). 

MS [M+Nat=559. 

MS [M+Ht=321. 
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[Table 2-2] 

Prep (1R,2S)-2-(3,5-diflu 1H-NMR (400 MHz, CDCh) o (ppm): 1.66 (dd, J=5.2, 

16-6 orophenyl)-2- 8.4 Hz, 1H), 1.98 (t, J=5.2 Hz, 1H), 2.36 (s, 3H), 

(2,4-dimethylpyrimi 

din-5-yl) 

oxymethylcycloprop 

anecarbaldehyde 

2.49-2.53 (m, 1H), 2.60 (s, 3H), 4.17 (d, J=9.6 Hz, 1H), 

4.41 (d, J=9.6 Hz, 1H), 6.73-6.80 (m, 1H), 6.96-7.00 (m, 

2H), 7.96 (s, 1H), 9.88 (d, J=3.2 Hz, 1H). 

Prep (1R,2S)-2-(3,5-diflu 1H-NMR (400 MHz, CDCh) o (ppm): 1.59 (dd, J=6.0 

16-7 orophenyl)-2-(2,4-di Hz, 8.4 Hz, 1H), 1.74 (t, J=6.0 Hz, 1H), 2.22 (dd, J=6.0 

methylpyrimidin-5-y Hz, 8.0 Hz, 1H), 2.39 (s, 3H), 2.59 (s, 3H), 4.44 (d, 

l)oxymethylcyclopro J=9.6 Hz, 1H), 4.58 (d, J=9.6 Hz, IH), 6.75 (t, J=9.2 Hz, 

panecarboxylate 1H), 6.99-7.03 (m, 2H), 8.28 (s, 1H). 

MS [M+Ht=335 

[0168] 

Production Example 17 

Synthesis of2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-(2-

methoxyphenyl)cyclopropanecarboxylate (Prep 17-4) 

5 [Formula 34] 

('(!,A 
~Y\_ 

HO OTBDPS 

(3) 

~ 
~ OTBDPS 

N/N 
Prep 17-1 

(1) (2) 

! ! 

~ ~ I I 

0 ,.._0 
(4) 

!:) 
N/N 

~0 
/N 

OH 

Prep 17-3 Prep 17-4 

[0169] 

(1) 5-{(1 S.2R)-2-[tert-butyl(diphenyl)silyloxymethyl]-1-(2-

methoxyphenyl)cyclopropyl} methoxy-2, 4-dimethylpyrimidine (Prep 17-1) 
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[Table 2—2] 

 
E (1K23)-2—(3,5-diflu lH—NMR (400 W1, CDC13) 5 (ppm): 1.66 (dd. 1:52,

16-6 [oropheny1)-2- 8.4 Hz, 1H), 1.98 (t, J=5.2 Hz, 1H), 2.36 (s, 3H), 
 
 
 

 
 
 

 

 

 

(2,4—dimethy1pyrimi 2494.53 (m, 1H), 2.60 (s, 3H), 4.17 (d, J=9.6 Hz, 1H),

din—S—yl) 4.41 (d, j=9.6 Hz, 15), 6.73-6.80 (m, 1H), 6.96—7.00 (m,

oxymethylcycloprop 2H)> 7.96 (s, 1H), 9.88 (d, I=3.2 Hz, 1H).

anecarbaldehyde

Prep (1R,2$)—2—(3,5—diflu 1H—NMR (400 MHZ. CDClg) 5 (ppm): 1.59 (dd, J=6.0

16-7 orophenyl)—2—(2,4—di Hz, 8.4 Hz, 1H), 1.74 (t, J=6.0 Hz, 1H), 2.22 (dd, J=6.0

Emethylpyrimidin-S-y Hz, 8.0 Hz, 1H), 2.39 (s, 3H), 2.59 (s, 3H), 4.44 (d,

I)oxymethylcyclopro J=9.6 Hz, 1H), 4.58 (d, J=9.6 Hz, 1H), 6.75 (t, J=9.2 Hz,

1 panecarboxylate E 1H), 6.99-7.03 (m, 2H), 8.28 (s, 1H).

3 MS [M+H]+=335

  
 

[0168]

Production Example 17

Synthesis of Z-LQA-dimethvlpvrimidin-S-yl)oxvmethy1]~2-L2—

methox hen l c (:10 to anecarbox late Pre 17-4

5 [Formula 34]

 

  HO OTBDPS %
N /

7lN
Prep 17-1 Prep 1?-2

t i

/ E] o / I o\ \

(3) N (4)

_—_> O \O ———-—-———>— o O OH

N \ {:1 N \ A
7 T

Prep 17—3 Prep 174

[0169]

(1)5— IS 2R -2- tart-but 1 di hen 1 s11 10); meth 1 —1— 2— 

methoxyphenylkyclopropvl}methoxy—ZA-dimethylpyrimidine (Prep 17- 1)
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Triphenylphosphine (610 mg) was added to a toluene solution (15 ml) ofthe [2-

( { [tert-butyl( diphenyl)silyl]oxy} methyl)-1-(2-methoxyphenyl)cyclopropyl]methanol (800 mg) 

synthesized from (2-methoxyphenyl)acetonitrile and epichlorohydrin according to the method of 

Production Example 13 and tetrabromomethane (772 mg) at a room temperature. The 

5 temperature of the obtained mixture was increased to 40°C, and the mixture was then stirred for 

2 hours. Thereafter, a saturated sodium bicarbonate aqueous solution was added to the reaction 

solution, and the obtained mixture was then extracted with ethyl acetate ( x 1 ). The organic 

layer was successively washed with water and a saturated saline, and was then anhydrous 

magnesium sulfate, followed by filtration. The filtrate was concentrated under a reduced 

10 pressure, and the residue was then purified by silica gel column chromatography (n-heptane: 

ethyl acetate = 19 : 1 to 9 : 1 ), so as to obtain the corresponding bromide body. 

The obtained bromide body and potassium carbonate (21 0 mg) were added to a 

DMF solution (10 ml) ofthe compound Prep 4-2 (113 mg) at a room temperature, and the 

temperature of the obtained mixture was increased to 50°C, followed by stirring for 2 hours. 

15 Thereafter, the temperature of the reaction solution was increased to 70°C, and the reaction 

solution was further stirred for 11 hours. Thereafter, water was added to the reaction solution, 

and the obtained mixture was then extracted with ethyl acetate ( x 1 ). The organic layer was 

successively washed with water and a saturated saline, and was then dried over anhydrous 

magnesium sulfate, followed by filtration. The filtrate was concentrated under a reduced 

20 pressure, and the residue was then purified by silica gel column chromatography (n-heptane: 

ethyl acetate= 9: 1 to 1 : 4), so as to obtain the above-captioned compound (148 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 0.94 (dd, J=5.2, 6.2 Hz, 1H), 1.07 (s, 9H), L 10 (dd, J=5.2, 

8.8 Hz, 1H), 1.54-1.61 (m, 1H), 2.21 (s, 3H), 2.58 (s, 3H), 3.80 (s, 3H), 3.95 (d, J=6.8 Hz, 2H), 

4.11 (d, J=9.8 Hz, 1H), 4.25 (d, J=9.8 Hz, 1H), 6.82-6.91 (m, 2H), 7.19-7.42 (m, 8H), 7.65-7.69 

25 (m, 4H), 7.87 (s, lH). 

30 

MS [M+Nat =575 

[0170] 

(2) {2-[(2.4-Dimethylpyrimidin-5-yl)oxymethyl]-2-(2-methoxyphenyl)cyclopropyl}methanol 

(Prep 17-2) 

Tetrabutyl ammonium fluoride (1M THF solution: 322 J . .tl) was added dropwise 

to a THF solution (1.3 ml) ofthe compound Prep 17-1 (148 mg) at a room temperature, and the 

obtained mixture was then stirred at a room temperature for 23 hours. The reaction solution 

was concentrated under a reduced pressure, and the residue was then purified by silica gel 

- 88-

Page 305 of 453



column chromatography (n-heptane : ethyl acetate= 1 : 1, to ethyl acetate, to ethyl acetate: 

methanol= 9 : 1), so as to obtain the above-captioned compound (75 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 0.99 (dd, J=5.2, 6.2 Hz, 1H), 1.21 (dd, J=5.2, 8.8 Hz, 1H), 

1.68-1.76 (m, 1H), 2.32 (s, 3H), 2.45 (dd, J=2.4, 8.8 Hz, 1H), 2.58 (s, 3H), 3.48-3.54 (m, 1H), 

5 3.88 (s, 3H), 4.13 (dt, 8.8, 6.4 Hz, 1H), 4.18 (d, J=10.0 Hz, 1H), 4.33 (d, J=10.0 Hz, 1H), 6.87 

(dd, J=1.2, 8.0 Hz, 1H), 6.94 (dt, J=1.2, 8.0 Hz, 1H), 7.24-7.29 (m, 1H), 7.34 (dd, J=1.6, 8.0 Hz, 

1H), 7.94 (s, lH). 

(0171] 

(3) 2-[(2.4-Dimethylpyrimidin-5-yl)oxymethylJ-2-(2-methoxyphenyl)cyclopropanecarbaldehyde 

10 (Prep 17-3) 

A dichloromethane solution (0.5 ml) of oxalyl chloride (82 J..tl) was cooled to-

78°C, and thereafter, a dichloromethane solution (0.5 ml) of dimethyl sulfoxide (136 J..tl) was 

added dropwise thereto. Ten minutes later, a dichloromethane solution of the compound Prep-

2 (75 mg) was added dropwise to the reaction solution at -78°C, and the obtained mixture was 

15 then stirred at the same temperature as described above for 40 minutes. Thereafter, 

triethylamine (534 J.tl) was added to the reaction solution, and the temperature of the obtained 

mixture was then increased to 0°C, followed by stirring for 15 minutes. Thereafter, water was 

added to the reaction solution, and the obtained mixture was then extracted with ethyl acetate (x 

1). The organic layer was successively washed with water and a saturated saline, and was then 

20 dried over anhydrous magnesium sulfate, followed by filtration. The filtrate was concentrated 

under a reduced pressure, and the residue was then purified by silica gel column chromatography 

(n-heptane: ethyl acetate= 9: 1 to ethyl acetate), so as to obtain the above-captioned compound 

(41 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.55 (dd, J=5.2, 8.4 Hz, 1H), 1.97 (dd, J=5.2, 6.2 Hz, 1H), 

25 2.28 (s, 3H), 2.42 (ddd, J=4.0, 6.2, 8.4 Hz, 1H), 2.56 (s, 3H), 3.87 (s, 3H), 4.17 (d, J=9.6 Hz, 

1H), 4.41 (d, J=9.6 Hz, lH), 6.88 (dd, J=0.8, 8.0 Hz, 1H), 6.94 (dt, J=0.8, 8.0 Hz, lH), 7.26-7.30 

(m, 1H), 7.37 (dd, J=1.8, 8.0 Hz, 1H), 7.90 (s, lH), 9.82 (d, J=4.0 Hz, lH). 

(0172] 

( 4) 2-[(2.4-Dimethylpyrimidin-5-yl)oxymethyll-2-(2-methoxyphenyl)cyclopropanecarboxylate 

30 (Prep 17-4) 

2-Methyl-2-butene (139 Ill), anhydrous sodium dihydrogen phosphate (23.6 mg), 

and sodium chlorite (44.4 mg) were added to an acetone-water solution (1.3 ml) ofthe 

compound Prep 17-3 ( 41 mg) at a room temperature. The obtained mixture was stirred for 2. 5 
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hours. Thereafter, the reaction solution was concentrated under a reduced pressure, and the 

residue was then purified by silica gel column chromatography (n-heptane : ethyl acetate= 1 : 1 

to chloroform: methanol= 9: 1), so as to obtain the above-captioned compound (35 mg). 
1H-NJ\1R (400 MHz, CDCh) 8 (ppm): 1.50 (dd, J=5.2, 8.0 Hz, 1H), 1.70 (dd, J=5.2, 6.4 Hz, 1H), 

5 2.13 (dd, J=6.4, 8.0 Hz, 1H), 2.31 (s, 3H), 2.56 (s, 3H), 3.89 (s, 3H), 4.40 (d, J=9.2 Hz, 1H), 4.57 

(d, J=9.2 Hz, UI), 6.89 (dd, J=1.2, 8.0 Hz, 1H), 6.95 (dt, J=1.2, 8.0 Hz, 1H), 7.27-7.30 (m, 1H), 

7.42 (dd, J=1.2, 8.0 Hz, 1H), 8.19 (s, 1H). 

[0173] 

Production Example 18 

10 Synthesis of 2-(3 -cyanophenyl)-2-(2.4-dimethylpyrimidin-5-

yl)oxymethylcyclopropanecarboxylate (Prep 18-4) 

[Formula 35] 

Br 

(1) ~ ~HO OTBDPS 

~-OTBDPS n /N 

(3) 

[0174] 

Prep 18-1 

~0 (4) 

n /N 
Prep 18-3 

(2) ~OH n /N 
Prep 18-2 

(1) 5-[1-(3-Bromophenyl)-2-(tert-butyldiphenylsilyloxymethyl)cyclopropylmethoxy-2,4-

15 dimethylpyrimidine (Prep 18-1) 

Diisopropyl azodicarboxylate (0.706 ml) was added dropwise to a THF solution 

(13 m1) ofthe [1-(3-bromophenyl)-2-(tert-butyldiphenylsilyloxymethyl)]cyclopropylmethanol 

(1.3 g) synthesized from (3-bromophenyl)acetonitrile and epichlorohydrin according to the same 

method as that of Production Example 13, triphenylphosphine (893 mg), and the 2,4-dimethyl-5-

20 pyrimidinol (390 mg) synthesized in Production Example 4-(2) at 0°C. The obtained mixture 

was then stirred at a room temperature for 14 hours. Thereafter, water was added to the reaction 
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hours. Thereafter, the reaction solution was concentrated under a reduced pressure, and the

residue was then purified by silica gel column chromatography (n—heptane : ethyl acetate = 1 : 1

to chloroform : methanol = 9 : 1), so as to obtain the above—captioned compound (35 mg).

EEMHRemOMHzCDagégmmyisoawhtias0Hz1H1170awu=5z64Hz1H1

5 2.13 (dd, 3:64, 8.0 Hz, 1H), 2.31 (s, 3H), 2.56 (s, 3H), 3.89 (s, 3H), 4.40 (d, J=9.2 Hz, 1H), 4.57

(d, J=9.2 Hz, 1H), 6.89 (dd, 121.2, 8.0 Hz, 1H), 6.95 (dt, J=1.2, 8.0 Hz, 1H), 7.27—7.30 (m, 1H),

7nnmpqzs0Hzmnawtht

[0173]

Production Example 18

10 S nthesis of2- 3-c ano hen l -2- 2 4-dimeth l rimidin—S-

yjjoxvmethvlcyclopronanecarboxylate (Prep 18—4)
 

[Formula 35]
Br on

/

Br 1\

(1) (2)
—’ o OTBDPS ——“‘* o—J OHI

, OTBDPS V7 %
HO N \ [(1 N \ i]

7/ 7/N
P Prep 18-2rep 18—1

(EN CN
/

l l\

(3) (4)
’ o \0 ’ 0 OH0

VS %
N l N l

\f“ Y”
Prep 18—3 Prep 18-4

[0174]

(1) 5“ 1 3—Brorno hen l -2- tert—but 'ldiphgnylsilvloxymethyl)cyclopropylmethoxv—Z,4-

15 dimeth l rirnidine Pre 18-1

 

Diisopropyl azodicarboxylate (0.706 ml) was added dropwise to a THF solution

(13 m1) of the [1-(3=bromophenyl)—2—(tert-butyldiphenylsilyloxymethyl)]cyclopropylmethanol

(1.3 g) synthesized from (3-bromophenyl)acetonitrile and epichlorohydrin according to the same

method as that ofProduction Example 13, tn'phenylphosphine (893 mg), and the 2,4—dimethyl-5—

20 pyrimidinol (390 mg) synthesized in Production Example 4-(2) at 0°C. The obtained mixture

was then stirred at a room temperature for 14 hours. Thereafter, water was added to the reaction
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solution, and the obtained mixture was then extracted with ethyl acetate. The organic layer was 

washed with a saturated saline, was then dried over magnesium sulfate, and was then 

concentrated under a reduced pressure. The residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-FlushTM column, Size: 2L, n-heptane: ethyl acetate 0%--+ 

5 40%), so as to obtain the above-captioned compound (880 mg). 
1H-NMR (400 MHz, CDCb) 8 (ppm): 0.95 (t, J=5.8 Hz, 1H), 1.08 (s, 9H), 1.17-1.35 (m, 1H), 

1.55-1.65 (m, 1H), 2.30 (s, 3H), 2.61 (s, 3H), 3.75 (dd, 1=11.2, 8.0 Hz, 1H), 4.04 (dd, UI, 

1=11.2, 5.4 Hz, 1H), 4.11 (d, J=9.6 Hz, 1H), 4.19 (d, 1=9.6 Hz, 1H), 7.17 (t, 1=7.8 Hz, 1H), 7.31-

7.39 (m, 6H), 7.40-7.46 (m, 2H), 7.59 (t, 1=2.0 Hz, 1H), 7.62-7.68 (m, 4H), 7.88 (s, 1H). 

10 [0175] 

(2) 3-{ 1-[(2. 4-dimethylpyrimidin-5-yl)oxymethyl]-2-hydroxymethylcyclopropan-1-

yl}benzonitrile (Prep 18-2) 

Zinc cyanide (172 mg) and tetrakistriphenylphosphinepalladium (169 mg) were 

added to a DMF solution (20 ml) ofthe compound Prep 18-1 (880 mg), and the obtained mixture 

15 was then stirred in a nitrogen atmosphere at 90°C for 7 hours. Thereafter, the temperature of 

the reaction solution was returned to a room temperature, and a saturated sodium bicarbonate 

aqueous solution was added thereto. The obtained mixture was then extracted with ethyl 

acetate. The organic layer was washed with a saturated saline, was then dried over magnesium 

sulfate, and was then concentrated under a reduced pressure. The residue was dissolved in THF 

20 (10 ml), and tetrabutyl ammonium fluoride (Aldrich, 1M THF solution: 2.19 ml) was then added 

dropwise to the solution at a room temperature. The obtained mixture was then stirred at a 

room temperature for 5 hours. Thereafter, the reaction solution was concentrated under a 

reduced pressure, and the residue was then purified by silica gel column chromatography 

(YAMAZEN, Hi-Flush™ column, Size: L, n-heptane: ethyl acetate 00/o--+ 100%--+ ethyl 

25 acetate: methanol10%), so as to obtain the above-captioned compound (415 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.07 (t, 1=6.0 Hz, 1H), 1.31 (dd, 1=8.6, 5.4 Hz, 1H), 1.74-

1.84 (m, 1H), 2.38 (s, 3H), 2.60 (s, 3H), 3.63 (dd, 1=12.0, 9.2 Hz, 1H), 4.09 (dd, 1=12.0, 5.4 Hz, 

1H), 4.16 (d, 1=10.0 Hz, 1H), 4.38 (d, 1=10.0 Hz, 1H), 7.45 (t, 1=7.6 Hz, 1H), 7.54-7.58 (m, 1H), 

7.68-7.72 (m, 1H), 7.73-7.75 (m, 1H), 8.01 (s, 1H). 

30 [0176] 

(3) 3-{ 1-[(2.4-dimethylpyrimidin-5-yl)oxymethyll-2-formylcyclopropan-1-yl} benzonitrile (Prep 

18-3) 

A dichloromethane solution (7 ml) of oxalyl chloride (239 ul) was cooled to-

78°C, and dimethyl sulfoxide (394 ul) was then added dropvvise thereto (internal temperature:­
- 91-
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60°C or lower). The obtained mixture was stirred at the same temperature as described above 

for 10 minutes. Thereafter, a dichloromethane solution (7 ml) ofthe compound Prep 18-2 (415 

mg) was added dropwise to the reaction solution at -78°C, and the obtained mixture was then 

stirred at the same temperature as described above for 30 minutes. Thereafter, triethylamine 

5 (1.17 ml) was added to the reaction solution, and the mixture was then stirred for 15 minutes. 

Thereafter, the temperature of the reaction solution was increased to a room temperature. A 

saturated saline was added to the reaction solution, and the obtained mixture was then extracted 

with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and was 

then concentrated under a reduced pressure, so as to obtain a roughly purified product of the 

10 above-captioned compound (236 mg). 
1H-NMR (400 MHz, CDCb) o (ppm): 1.41 (t, J=7.2 Hz, 1H), 1.69 (dd, J=8.4, 5.2 Hz, HI), 2.03 

(t, J=5.8 Hz, 1H), 2.35 (s, 3H), 2.59 (s, 3H), 4.22 (d, J=10.0 Hz, 1H), 4.42 (d, J=10.0 Hz, 1H), 

7.50 (t, J=8.2 Hz, 1H), 7.59-7.65 (m, lH), 7.70-7.75 (m, 1H), 7.76-7.79 (m, 1H), 7.96 (s, 1H), 

9.92 (d, J=2.8 Hz, 1H). 

15 [0177] 

( 4) 2-(3 -Cyanophenyl)-2-{ 1-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]} cyclopropanecarboxylate 

(Prep 18-4) 

The compound Prep 18-3 ( 415 mg), 2-methyl-2-butene (0. 717 ml) and sodium 

dihydrogen phosphate (243 mg) were dissolved in a mixed solvent of acetone and water (1 0 mV2 

20 ml). Sodium chlorite (244 mg) was added, drop by drop, to the solution. The obtained 

mixture was then stirred at a room temperature for 14 hours, and the reaction solution was then 

concentrated under a reduced pressure. The residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush™ column, Size: M, ethyl acetate: methanol 0% ~ 

15%), so as to obtain the above-captioned compound (265 mg). 

25 1H-NMR (400 MHz, CDCh) o (ppm): 1.61 (dd, J=8.4, 5.6 Hz, 1H), 1.79 (t, J=5.6 Hz, 1H), 2.20-

2.27 (m, 1H), 2.37 (s, 3H), 2.60 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.59 (d, J-9.6 Hz, 1H), 7.49 (t, 

J=7.8 Hz, 1H), 7.59-7.63 (m, lH), 7.72-7.77 (m, 1H), 7.80 (t, J=l.8 Hz, 1H), 8.28 (s, 1H). 

[0178] 

Production Example 19 

30 Synthesis of (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxylate (Prep 19-3) 

[Formula 36] 
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5 

o,A 
HO OTBDPS 

Prep 13-3 

(1) 

·01 01 ·~ I;,,,,,,,D_ ~ IJ,,,,,,A 

o_j ~o (3) o_J _)-oH 

~ - 0 

N=--" n /N /N 
Prep 19-2 Prep 19-3 

[0179] 

The above-captioned compound was synthesized from the compound Prep 13-3 

by the same method as that of Production Example 13. 

[0180] 

[Table 3] 

Compound Compound name 

No. 

Data (NMR and/or MS) 

Prep (1R,2S)-2-[(4-ethyl- 1H-NMR (400 l\.1Hz, CDCh) & (ppm): 0.97 (t, J=5.4 Hz, 

19-1 2-methylpyrimidin-5 1H), 1.15 (t, J=7.8 Hz, 3H), 1.27 (dd, J=8.8, 52 Hz, 

-yl)oxymethyl]-2-ph 1H), 1.80-1.90 (m, 1H), 2.19 (dd, J=9.6, 3.2 Hz, 1H), 

enylcyclopropylmeth 2.60 (s, 3H), 2.70 (ddd, J=15.2, 7.6, 3.2 Hz, 2H), 

anol 

Prep19-2 (1R,2S)-2-{[( 4-ethyl 

-2-methylpyrimidin-

5-yl)oxymethyl]-2-p 

henylcyclopropan-1-

yl }carbaldehyde 

Prep19-3 (1R,2S)-2-{[( 4-ethyl 

-2-methylpyrimidin-

5-yl )oxymethyl ]-2-p 

henylcyclopropaneca 

rboxylate 

[0181] 

Production Example 20 

3.54-3.63 (m, 1H), 4.03-4.15 (m, 1H), 4.11 (d, J=10.0 

Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 7.21-7.29 (m, 1H), 

7.29-7.36 (m, 2H), 7.42-7.46 (m, 2H), 7.99 (s, 1H). 
1H-NMR (400 l\.1Hz, CDCb) & (ppm): 1.16 (t, J=7.6 Hz, 

3H), 1.64-1.74 (m, 1H), 1.97 (t, J=5.6 Hz, 1H), 

2.50-2.55 (m, 1H), 2.60 (s, 3H), 2.70 (q, J=7.6 Hz, 2H), 

4.20 (d, J=10.0 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 

7.27-7.38 (m, 3H), 7.42-7.47 (m, 2H), 7.95 (s, 1H), 9.86 

(d, J=3.6 Hz, IH). 
1H-NMR (400 l\.1Hz, CDCh) & (ppm): 1.08 (t, J=7.4 Hz, 

3H), 1.53-1.58 (m, 1H), 1.76 (t, 1=5.2 Hz, 1H), 

2.24-2.29 (m, IH), 2.57 (s, 3H), 2.60-2.71 (m, 2H), 4.49 

(dd, J=13.2, 9.2 Hz, 2H), 7.25-7.32 (m, 1H), 7.32-7.39 

(m, 2H), 7.46-7.52 (m, 2H), 8.23 (s, IH). 

Synthesis of (1R,2R)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxylate (Prep 20-6) 

[F orrnula 3 7] 
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\ 1 ,

H01 oraops —“'
Prep 13—3

[0179]

(1) QAOH (2) She f3) OP)\OH
“fl

/\\

M, N//
N7/N \ N

Prep-194 Prep 19—2 Prep 19-3
‘7/N

The above-captioned compound was synthesized from the compound Prep 13—3

by the same method as that ofProduction Example 13.

 

 

    
 

[0180]

[Table 3]

Compound Compound name Data {NMR and/or MS)

No.

Prep (1R,2$)—2-[(4-ethyl- lH-NMTR (400 MHZ, CDClg) 5 (ppm): 0.97 (t, J=5,4 Hz,

19-1 2-methylpyfimidin—5 1H), 1.15 (t, J=7.8 Hz, 3H), 1.27 (dd, J=8.8, 5.2 Hz,

—yl)oxymethyl]-2—ph 1H), 1.80-1.90 (m, 1H), 2.19 (dd, J=9.6, 3.2 Hz, 1H),

enylcyclopropylmeth 2.60 (s, 3H), 2.70 (ddd= 1:152, 7.6, 3.2 Hz, 2H),

anol 3.54—3.63 (m, 1H), 4.03-4.15 (m, 1H), 4.11 (d, 1:100

Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 7.21-729 (m, 1H),

7.29-7.36 (m. 2H), 7.42-7.46 (m, 2H), 7.99 (s, 1H).

Prep19~2 (1R,2$)-2—{{(4—ethy1 1HJNMR (400 MHz, CDC13) 5 (ppm): 1.15 (t, J=7.6 Hz,

—2-methylpyrimidin- 3H), 1.64.174 (m, 1H), 1.97 (1, J=5.6 Hz, 1H),

5-yl)oxy1nethyl]—2-p 2.50-2.55 (In, 1H), 2.60 (s, 3H), 2.70 (q, J=7.6 Hz, 2H),

henylcyclopropan—l- 4.20 (d, J=10.0 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H),

yl}carbaldehyde 7.27—7.38 (1n, 3H), 7.42-7.47 (m, 2H), 7.95 (s, 1H), 9.86

(d, J=3.6 Hz, 1H).

Prep19-3 (1R,28)—2—{[(4—ethy1 1H~NMR (400 MHZ, CDClg) 6 (ppm): 1.08 (t, J=7.4 Hz,

-2—methylpyrimidin- 3H), 1.53-1.58 (m, 1H), 1.76 (t, J=5.2 Hz, 1H),

S—yl)oxymethyl]-2-p 224—22901}, 1H), 2.57 (s, 3H), 2.60-2.71 (m, 2H), 4.49

henylcyclopropaneca (dd, J:l3.2, 9.2 Hz, 2H), 7.25-7.32 (m, 1H), 7.32-7.39

Lrboxylate (m, 2H), 7.46—7.52 (m, 2H), 8.23 (s, 11-1).

[0181]

5 Production Example 20

Synthesis of £1R,2R)-2-[(2 4—dimethvlpyrimidin—5-v1)oxymethvll—2-

phenylcyclopropanecarboxylate (Prep 20—6)

[Formula 3 7]
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o,:t\_ (1) 

HO OTBDPS 

Prep 13-3 

o,:t\_ (2) 

0 OH 

'---..o~ Prep-20-1 

0 (3) 0 0 !~ I~ 
0 0 0 0 

,,,,,~ 

'---..0~ ~ '---..0~ ~ 0 0 

Prep 20-2 
Prep 20-3 

0 0 (6) 0 (4) (5) Y}_ ~ '11'-
~ 0) 

0 OH 
Br 

0 
0 ho ) 

N~ N /N 
Prep 20-4 J Prep 20-5 Prep 20-6 

[0182] 

( 1) [(1R2S)-2-(methoxymethoxymethyl)-2-phenylcyclopropyl]methanol (Prep 20-1) 

N,N-diisopropylethylamine (4.35 ml) and chloromethyl methyl ether (1.52 ml) 

were added to a dichloromethane solution (40 ml) of the compound Prep 13-3 (4 g), while the 

5 solution was stirred under cooling on ice. The obtained mixture was stirred at a room 

temperature for 14 hours. Thereafter, water was added to the reaction solution, and the mixture 

was then extracted with dichloromethane. The organic layer was dried over magnesium sulfate, 

and the solvent was then distilled away under a reduced pressure. The obtained residue was 

dissolved in THF (40 ml), and tetrabutyl ammonium fluoride (1M THF solution: 1.61 ml) was 

10 then added to the solution at a room temperature. The obtained mixture was stirred at a room 

temperature for 2 hours. Thereafter, the reaction solution was concentrated under a reduced 

pressure, and the residue was then purified by silica gel column chromatography (YAMAZEN, 

Hi-Flush™ column, Size: 2L, n-heptane: ethyl acetate 10%---+ 50%), so as to obtain the above­

captioned compound (1.93 g). 

15 1H-m.AR (400 MHz, CDCh) 8 (ppm): 0.79 (t, J=5.6 Hz, 1H), 1.11 (dd, J=8.8, 5.2 Hz, 1H), 1.70-

1.80 (m, 1H), 3.19 (s, 3H), 3.35-3.45 (m, 1H), 3.57 (d, J=10.4 Hz, 1H), 4.04-4.16 (m, 2H), 4.52 

(d, J=6.4 Hz, 1H), 4.59 (d, J=6.8 Hz, 1H), 7.18-7.24 (m, lH), 7.25-7.34 (m, 2H), 7.35-7.42 (m, 

2H). 

[0183] 

20 (2) Methyl (IR.2S)-2-methoxymethoxymethyl-2-phenylcyclopropanecarboxylate (Prep 20-2) 

-94-
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(4) Q”... (5) ‘ (6) \ Aa r _. ,
‘ OH
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N7/ 111 NVN/
Prep 204 Prep 20—5 Prep 20—6

[0182]

(l) [( lR2S)-2{methoxymethoxvmethyl)—2—phenylgyclopropy_l]methanol (Prep 20-1)

N,N-diisopropylethylamine (4.35 ml) and chloromethyl methyl ether (1.52 ml)

 

were added to a dichloromethane solution (40 ml) of the compound Prep 13-3 (4 g), While the

solution was stirred under cooling on ice. The obtained mixture was stirred at a room

temperature for 14 hours. Thereafter, water was added to the reaction solution, and the mixture

was then extracted with dichloromethane. The organic layer was dried over magnesium sulfate,

and the solvent was then distilled away under a reduced pressure. The obtained residue was,

dissolved in THE (40 ml), and tetrabutyl ammonium fluoride (1 M THE solution: 1.61 ml) was

then added to the solution at a room temperature. The obtained mixture was stirred at a room

temperature for 2 hours. Thereafier, the reaction solution was concentrated under a reduced

pressure, and the residue was then purified by silica gel column chromatography (YAMAZEN,

Hi—FlushTM column, Size: 2L, n—heptane : ethyl acetate 10% —> 50%), so as to obtain the above—

captioned compound (1.93 g).

1H—NMR (400 MHZ, CDC13)8 (ppm): 0.79 (t, J=5.6 Hz, 1H), 1.11 (dd, J=8.8, 5.2 Hz, 1H), 1.70-

1.80 (m, 1H), 3.19 (s, 3H), 3.35—3.45 (m, 1H), 3.57 (d, 1:104 Hz, 1H), 404—4. 16 (m, 2H), 4.52

(d, J=6.4 Hz, 1H), 4.59 (d, #68 Hz, 1H), 7.18-7.24 (m, 111), 7.25-7.34 (m, 2H), 735742 (m,

2H).

[0183}

(2) Meth l lR.2S —2-rnethox methoxvmethyl—Z1phenylcvclopropanecarboxylatejPrep 20-2)
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Adichloromethane solution (15 ml) of oxalyl chloride (1.5 ml) was cooled to-

78°C, and a dichloromethane solution (5 ml) of dimethyl sulfoxide (2.49 ml) was then added 

dropwise thereto (internal temperature: -65°C or lower). The obtained mixture was stirred at 

the same temperature as described above for 5 minutes. Thereafter, a dichloromethane solution 

5 (20 ml) ofthe compound Prep 20-1 (1.93 g) was added dropwise to the reaction solution at-

78°C, and the obtained mixture was then stirred at the same temperature as described above for 

30 minutes. Thereafter, triethylamine (7.33 ml) was added to the reaction solution, and the 

obtained mixture was then stirred for 15 minutes. Thereafter, the temperature of the reaction 

solution was increased to a room temperature. A saturated saline was added to the reaction 

10 solution, and the obtained mixture was then extracted with ethyl acetate. The organic layer was 

dried over anhydrous magnesium sulfate, and was then concentrated under a reduced pressure, so 

as to obtain an aldehyde body (1.93 g). The obtained aldehyde body (1.93 g), 2-methyl-2-

butene (4.65 ml) and sodium dihydrogen phosphate were dissolved in a mixed solvent of acetone 

and water (60 ml/15 ml), and sodium chlorite (1.58 g) was then added, drop by drop, to the 

15 solution, while the solution was stirred under cooling on ice. The obtained mixture was stirred 

at a room temperature for 5 hours. Thereafter, water was added to the reaction solution, and the 

obtained mixture was then extracted with ethyl acetate (x 3). The organic layer was washed 

with a saturated saline, was then dried over magnesium sulfate, and was then concentrated under 

a reduced pressure. The residue was dissolved in a mixed solvent of methanol and THF (20 

20 ml/20 ml), and while stirring at a room temperature, trimethylsilyldiazomethane (Aldrich, 2M 

hexane solution: 8.76 ml) was added to the solution. The obtained mixture was stirred at a 

room temperature for 14 hours. Thereafter, a small amount of acetic acid was added to the 

reaction solution, and thereby excessive trimethylsilyldiazomethane was decomposed. The 

resultant product was concentrated under a reduced pressure, and the residue was then purified 

25 by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: M, n-heptane: 

ethyl acetate 0% 0 20%), so as to obtain the above-captioned compound (1.65 g). 
1H-NMR (400 J\fl:Iz, CDCh) o (ppm): 1.43 (dd, J=8.0, 4.8 Hz, 1H), 1.60 (dd, J=6.2, 4.8 Hz, HI), 

2.12 (dd, J=8.0, 6.2 Hz, 1H), 3.14 (s, 3H), 3.75 (s, 3H), 3.85 (d, J=10.0 Hz, 1H), 3.98 (d, J=9.6 

Hz, 1H), 4.48 (s, 2H), 7.21-7.28 (m, 1H), 7.29-7.34 (m, 2H), 7.37-7.42 (m, 2H). 

30 [0184] 

(3) (1S.5R)-1-methyl-5-phenyl-3-oxabicyclo[3.1.0]hexan-2-one (Prep 20-3) 

While stirring at -78°C, n-butyllithium (2.69 M hexane solution: 3.3 ml) was 

added to a THF solution (22 ml) of diisopropylamine (1.25 ml). The obtained mixture was 
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stirred at -78°C for 30 minutes. Thereafter, a THF solution (11 ml) ofthe compound Prep 20-2 

( 1.11 g) was added to the reaction solution, and the obtained mixture was then stirred at -78°C 

for 1 hour. Thereafter, iodomethane (703 ul) was added to the reaction solution, and the 

obtained mixture was stirred for 3 hours, while the temperature was increased to a room 

5 temperature. Thereafter, a saturated ammonium chloride aqueous solution was added to the 

reaction solution, and the obtained mixture was then extracted with ethyl acetate. The obtained 

layer was washed with a saturated saline, was then dried over magnesium sulfate, and was then 

concentrated under a reduced pressure. The residue was dissolved in THF (10 ml), and while 

stirring at a room temperature, 7.5 N hydrochloric acid (10 ml) was added to the solution. The 

10 obtained mixture was stirred at a room temperature for 2 hours. Thereafter, water was added to 

the reaction solution, and the obtained mixture was then extracted with ethyl acetate. The 

obtained organic layer was successively washed with a saturated sodium bicarbonate aqueous 

solution and a saturated saline, and was then dried over magnesium sulfate. After completion 

of vacuum concentration, the residue was purified by silica gel column chromatography 

15 (YAMAZEN, Hi-Flush™ column, Size: M, n-heptane: ethyl acetate 0% ~ 20%), so as to obtain 

the above-captioned compound (314 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.15 (s, 3H), 1.36 (d, J=5.2 Hz, 1H), 1.51 (d, J=4.8 Hz, 

1H), 4.38 (dd, J=12.4, 9.2 Hz, 2H), 7.20-7.44 (m, 5H). 

[0185] 

20 (4) Ethyl (1R2R)-2-bromomethyl-1-methyl-2-phenylcyclopropanecarboxylate (Prep 20-4) 

While stirring at -15°C, thionyl bromide (24 7 ul) was added dropwise to ethanol 

(2 ml). Thereafter, the compound Prep 20-3 (150 mg) was added to the solution, and the 

obtained mixture was then stirred at -15°C overnight. Thereafter, the reaction solution was 

concentrated under a reduced pressure, and was then purified by silica gel column 

25 chromatography (YAMAZEN, Hi-Flush™ column, Size: M, n-heptane: ethyl acetate 0% ~ 

85%), so as to obtain the above-captioned compound (131 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.02 (s, 3H), 1.31-1.37 (m, 1H), 1.34 (t, J=7.0 Hz, 3H), 

1.91 (d, J=5.2 Hz, 1H), 3.79 (d, J=10.0 Hz, 1H), 3.87 (dd, J=10.0, 1.0 Hz, 1H), 4.24 (q, J=7.0 Hz, 

2H), 7.26-7.43 (m, 5H). 

30 [0186] 

( 5) Ethyl ( 1R2R)-2-[(2. 4-dimethylpyrimidin-5-yl)oxymethyl]-1-methyl-2-

phenylcyclopropanecarboxylate (Prep 20-5) 

Potassium carbonate (91.4 mg), the 2,4-dimethyl-5-pyrimidinol (71.2 mg) 
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synthesized in Production Example 4-(2), and tetrabutyl ammonium iodide (81.4 mg) were 

added to a DMF solution (3 ml) ofthe compound Prep 20-4 (131 mg). The reaction solution 

was stirred at 70°C for 5 hours, and the temperature of the reaction solution was then returned to 

a room temperature. Water was added to the reaction solution, and the obtained mixture was 

5 then extracted with ethyl acetate. The organic layer was washed with a saturated saline, was 

then dried over magnesium sulfate, and was then concentrated under a reduced pressure. The 

residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, 

Size: M, n-heptane : ethyl acetate 5 % ~ 60% ), so as to obtain the above-captioned compound 

(133 mg). 

10 1H-NM:R (400 MHz, CDCh) o (ppm): 1.08 (s, 3H), 1.22 (t, J=7.0 Hz, 3H), 1.30 (d, J=4.8 Hz, 

1H), 1.96 (d, J=4.8 Hz, 1H), 2.40 (s, 3H), 2.58 (s, 3H), 4.04-4.17 (m, 2H), 4.30 (dd, J=12.2, 5.4 

Hz, 2H), 7.26-7.48 (m, 5H), 7.90 (s, lH). 

[0187] 

( 6) (1R2R)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-1-methyl-2-

15 phenylcyclopropanecarboxylate (Prep 20-6) 

A 5 N sodium hydroxide aqueous solution (235 ul) was added to an ethanol 

solution (2 ml) of the compound Prep 20-5 (133 mg), and the obtained mixture was then stirred 

at 80°C for 5 hours. After the temperature of the reaction solution had been returned to a room 

temperature, the reaction solution was neutralized with 5 N hydrochloric acid, followed by 

20 vacuum concentration. The residue was fully washed with THF, and was then filtered. The 

filtrate was dried over magnesium sulfate, and was then concentrated under a reduced pressure, 

so as to obtain the above-captioned compound (144 mg). 
1H-NM:R (400 MHz, CDCh) o (ppm): 1.10 (s, 3H), 1.24-1.34 (m, 1H), 1.95 (brd, J=4.4 Hz, 1H), 

2.34 (s, 3H), 2.51 (s, 3H), 4.36 (brd, J=9.2 Hz, 1H), 4.44 (brd, J=9.6 Hz, 1H), 7.26-7.47 (m, 5H), 

25 8.04 (s, 1H). 

(0188] 

The carboxylic acids ofProduction Example 21-47 were synthesized by the same 

method as that ofProduction Example 13, with the exception that (±)-epichlorohydrin was used 

as a racemic body, instead of using R-(-)-epichlorohydrin. 
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[0189] 

[Table 4] 

Production 
example 
Prep 
21 

Prep 
22 

Prep 
23 

[0190] 

[Table 5] 

Production 
example 
Prep 
24 

Structural formula Compound name Data (MS) 

0 (1R,2S)-2-[(2,4-di MS [M+Ht=315 

~~ methylpyrimidin-5 
0 r OH -yl)oxymethyl]-2-Yno phenylcyclopropa 

r-N necarboxylate 

0" 

0 (1R,2S)-2-[(2-ethy MS [M+Ht=313 

'~ 1-4-methyl pyrimid 

0 OH 
in-5-yl)oxymethy 

'r)o 1]-2-phenylcyclopr 
opanecarboxylate 

tN 

0 (1R,2S)-2-(4-meth MS [M+Ht=329 

'Y}_ oxymethyl-2-meth 
0 OH ylpyrimidin-5-yl )o 

'o~ o xymethyl-2-pheny 
1 cyclopropanecarb N/N oxylate 

Structural Production Structural Production Structural 
formula, MS example formula, MS example formula, MS 

Prep Cl Prep 

~ 
25 

~ 
26 CIS I :::::,..1 

01 0 OH OH 

~0 ~0 Yuo 
/N /N /N 

MS [M+Ht= 
MS [M+Ht= MS [M+Ht= 333 
333 333 
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[0191] 

[Table 6-1] 

Production 

example 

Prep 

27 

Prep 

28 

Prep 

29 

Prep 

30 

Prep 

31 

Structural formula NMR and/or MS 

1H-NMR (400 l\1Hz, CDCh) o (ppm): 1.59 (dd, J=5.2 

Hz, 8.4 Hz, 1H), 1.77 (t, J=5.6 Hz, 1H), 2.20-2.25 (m, 

lH), 2.33 (s, 3H), 2.59 (s, 3H), 4.43 (d, J=9.6 Hz, lH), 

4.61 (d, J=10.0 Hz, lH), 7.01-7.30 (m, 3H), 8.26 (s, 1H). 

MS [M+Ht=335 

1H-NMR (400 MHz, CDCh) o (ppm): 1.58 (dd, J=5.6 

Hz, 8.4 Hz, 1H), 1.76 (t, J=6.0 Hz, 1H), 2.21 (dd, J=6.4 

Hz, 8.4 Hz, 1H), 2.35 (s, 3H), 2.59 (s, 3H), 4.43 (d, 

J=9.6 Hz, 1H), 4.61 (d, J=10.0 Hz, 1H), 6.95-7.20 (m, 

3H), 8.28 (s, 1H). 

MS [M+Ht=335 
1H-NMR (400 MHz, CDC13) o(ppm): 1.56 (dd, J=5.6 

Hz, 8.0 Hz, 1H), 1.72 (t, J=5.6 Hz, 1H), 2.20 (dd, J=6.0 

Hz, 8.4 Hz, 1H), 2.38 (s, 3H), 2.58 (s, 3H), 4.41 (d, 

J=9.2 Hz, 1H), 4.55 (d, J=9.6 Hz, 1H), 7.11-7.34 (m, 

3H), 8.26 (s, 1H). 

MS [M+Ht=335 

1H-NMR (400 MHz, CDCh) 6 (ppm): 1.48-1.60 (m, 

1H), 1.70 (dd, J=5.2, 6.0 Hz, 1H), 2.22 (dd, J=6.0, 8.4 

Hz, 1H), 2.28-2.44 (m, 6H), 2.57 (s, 3H), 4.32-4.62 (m, 

2H), 7.10-7.44 (m, 4H), 8.20 (s, 1H). 

MS [M+H(=313 

1H-NMR ( 400 MHz, CDCh) 6 (ppm): 1.59 (dd, J=7.6, 

5.2 Hz, 1H), 1.71 (dd, J=5.8, 5.0 Hz, 1H), 2.24 (dd, 

J=8.2, 6.2 Hz, 1H), 2.37 (s, 3H), 2.38 (s, 3H), 2.59 (s, 

3H), 4.43 (d, J=9.2 Hz, 1H), 4.57 (d, J=9.6 Hz, lH), 

7.08-7.13 (m, 1H), 7.21-7.33 (m, 3H), 8.22 (s, 1H). 
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[0191}

[Table 6— 1] 

I Production

example

Structural formula.

  
NMR and/or MS

 

Prep

27

28

29

 

 

 

 
 

 
 
 

 ”fl

 

 
 
  
 

 
1H-N1MR (400 MHz, CDC13) 6 (ppm): 1.59 (dd, J=5.2

Hz, 8.4 Hz, 1H), 1.77 (t, J=5.6 Hz, 1H), 2.20-2.25 (m,

1H), 2.33 (s, 3H), 2.59 (s, 3H), 4.43 (d, J=9.6 Hz, 1H),

4.61 (d, J=10.0 Hz, 1H), 7.01—7.30 (m, 3H), 8.26 (s, 1H).

MS [M+H]+=335

 1H—NMR (400 MHz, CDC13) 6 (ppm): 1.58 (dd, J=5.6

Hz, 8.4 Hz, 1H), 1.76 (t, J=6.0 Hz, 1H), 2.21 (dd, J=6.4

Hz, 8.4 Hz, 1H), 2.35 (s, 3H), 2.59 (s, 3H), 4.43 (d,

J=9.6 Hz, 1H), 4.61 (d, 1:100 Hz, 1H), 6.95—7.20 (m,

3H), 8.28 (s, 1H).

MS [M+H}+=335

 
 

lH—NMZR (400 MHz, CDC13) 5(ppm); 1.56 (dd, J=5.6

Hz, 8.0 Hz, 1H), 1.72 (t, J=5.6 Hz, 1H), 2.20 (dd, J=6.0

Hz, 8.4 Hz, 1H), 2.38 (s, 3H), 2.58 (s, 3H), 4.41 (d,

J=9.2 Hz, 1H), 4.55 (d, J=9.6 Hz, 1H), 7.11—7.34 (m,

3H), 8.26 (s, 1H).

MS [M+H]+=335
 

Prep
30

 
lH—NMR (400 MHz, CDClg) 5 (ppm): 1.48—1.60 (1H,

1H), 1.70 (dd, 1:52, 60 Hz, 1H), 2.22 (dd, J=6.0, 8.4

Hz, 1H), 2.28—2.44 (m, 6H), 2.57 (s, 3H), 4.32-4.62 (m,

2H), 7.10—7.44 (m, 4H), 8.20 (s, 1H).

MS W+HT=313

 

Prep
3 1
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 1H-NMR (400 MHz, CDC13) 5 (ppm): 1.59 (dd, J=7.6,

5.2 Hz, 1H), 1.71 (dd, 1:58, 5.0 Hz, 1H), 2.24 (dd,

J=8.2, 6.2 Hz, 1H), 2.37 (s, 3H), 2.38 (s, 3H), 2.59 (s,

3H), 4.43 (d, J=9.2 Hz, 1H), 4.57 (d, J=9.6 Hz, 1H),

7.08—7.13 (m, 1H), 7.21—7.33 (m, 3H), 8.22 (s, 1H).
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[Table 6-2] 

Prep 

32 

Prep 

33 

[0192] 

[Table 7-1] 

~ OH 

~0 
/N 

/0% %1 

0 Q-1 'r)o 
IN 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.55 (dd, J=8.2, 

4.6 Hz, IH), 1.78 (dd, J=6.0, 5.2 Hz, 1H), 2.21 (dd, 

J=8.2, 6.2 Hz, 1H), 2.35 (s, 3H), 2.52 (s, 3H), 2.59 (s, 

3H), 4.37 (d, J=9.6 Hz, lH), 4.55 (d, J=9.2 Hz, 1H), 

7.16-7.23 (m, 3H), 7.43-7.49 (m, lH), 8.22 (s, 1H). 

1H-NMR (400 MHz, CDC13) 8 (ppm): 1.46-1.58 (m, 

1H), 1.69 (t, J=4.8 Hz, 1H), 2.14-2.28 (m, 1H), 2.37 (s, 

3H), 2.56 (s, 3H), 3.81 (s, 3H), 4.30-4.56 (m, 2H), 

6.78-6.96 (m, 2H), 7.20-7.46 (m, 2H), 8.17 (s, 1H). 

MS [M+Ht=329 
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Production Structural Production Structural Production Structural formula, 

example formula, MS example formula, MS example MS 

Prep 0/ Prep 

6 
Prep F'() 

34 

~ 
35 

~~ 
36 ' 1'1)_ 

0 . 01 
0 OH "~ 0 no "~ 0 

0 ,:;;.--
0 ~ 

I I N/N fN N/N 
MS[M+Ht= LC-MS LC-MS (ES.Pos): 

329 (ES.Pos): 347 347 [M+H+]/346 

[M+H+]/346 

Prep 
Fl) 

Prep F Prep Cl 

37 

" '···/} 
38 D 39 ~ F ,,,,,,.~ 

o_j o_j 
"o~ o "o~ o "n 0 OH 0 ~ 

l N/N N/N N/N 

MS[M+Ht= MS[M+Ht= LC-MS (ES.Pos): 

365 365 363 [M+H+ ]/362 

Prep 

~_r 
Prep F Prep if 

40 41 D 42 F'O:f}_ 'o Y} 
0 OH 

.--0~ 0 "~ 0 "o~ o 0 ~ 

f N/N N/N NfN 

LC-MS LC-MS MS [M+Ht=377 

(ES.Pos): 361 (ES.Pos): 377 

[M+H+]/360 [M+H+]/376 

Prep 

F_()''/) 
Prep 

F~_l) 
Prep F 

43 44 45 
'aD)')_ o_i no ~ 0 

0 OH no /N /N 
MS[M+Ht= MS[M+Ht= 

fN 
331 331 MS [M+Ht= 

347 
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[Table 7-2] 

Prep Prep 
46 F:o 47 

~ 'o "'- In-
0 OH OH no no 

/N IN 
MS [M+Ht= MS [M+Ht= 
347 300 

[0193] 

Production Example 48 

Synthesis of 2-[(2. 4-dimethylpyrimidin-5-yl)oxymethyll-3.3 -dimethyl-2-

5 phenylcyclopropanecarboxylate (Prep 48-5) 

[Formula 38] 

~OH 
(1) 

+ 

yl ~ 
0~ 

(4) 

[0194] 

Lll y 
~y-\_ (5) 

~0 OH 

Prep48-4 

(2) ~ (3) 

o:yo 
Prep48-1 N~ Prep48-2 

ux 
"'V' o-n-.OH 

~0 
NyN 

/ Prep48-S 

(1) 3-l\riethyl-2-buten-1-yl phenylacetate (Prep 48-1) 

~ 0 0 

Prep48-3 

Triethylamine (9.7 ml) and phenylacetyl chloride (7.67 ml) were added to a 

10 dichloromethane solution (50 ml) of3-methyl-2-buten-1-ol (5 g), while the solution was stirred 

under cooling on ice. The obtained mixture was stirred under cooling on ice for 3 hours. 

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

with dichloromethane. The obtained organic layer was dried over magnesium sulfate, and was 

then concentrated under a reduced pressure. The residue was purified by silica gel column 

15 chromatography (YAMAZEN, Hi-Flush™ column, Size: 3L, n-heptane: ethyl acetate 0% ~ 
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[Table 7-2]

 

  
Prep
46

MS [M+H]+= MS [M+H]+=
347 300

[0 193]

Production Example 48

Synthesis of 2-H2,4—dimethLlpvrimidin-S-Vl)oxvmethvl]fi‘3 —dimethyl-2-

5 thtMcyclogropanecarboxylate (Prev 48:5)

[Formula 38]

/

4.2, )\ ~—-‘2’ Kl L”) \ l V+
\ \ \

c: 0 O]
/ 00

o 0 O
N

P 48-1 it pm 3.3
rep N Prep48-2 p4

5

(4) ( ) JO OH

HO OH W O//
Prep-484 N'\\/i<l

/ Prep48-5

[0194]

(1) 3—Meth l—Z-butenwi— l hen lacetate re 48-1

Triethylamine (9.7 ml) and phenylacetyl chloride (7.67 ml} were added to a

 

10 dichloromethane solution (50 ml) of 3-methyl—2-buten—1—ol (5 g), while the solution was stirred

under cooling on ice The obtained mixture was stirred under cooling on ice for 3 hours.

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted

with dichloromethane. The obtained organic layer was dried over magnesium sulfate, and was

then concentrated under a reduced pressure. The residue was purified by silica gel column

15 chromatography (YAMAZEN, H'i-FlushTM column, Size: 3L, n-heptane : ethyl acetate 0% —>
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5%), so as to obtain the above-captioned compound (1 1.5 g). 
1H-NJMR (400 :MHz, CDCh) 8 (ppm): 1.69 (s, 3H), 1.75 (s, 3H), 3.63 (s, 2H), 4.59 (d, J=7.2 Hz, 

2H), 5.30-5.37 (m, 1H), 7.23-7.36 (m, SH). 

(0195] 

5 (2) 3-Methyl-2-buten-1-yl diazophenylacetate (Prep 48-2) 

Prep 48-1 

DBU (9.26 ml) and 4-acetamidebenzenesulfonyl azide (13.5 g) were added to an 

acetonitrile solution (100 rnl) ofthe compound Prep 48-1 (U.S g), while the solution was stirred 

under cooling on ice. The obtained mixture was stirred at a room temperature for 15 hours. 

10 The reaction solution was concentrated under a reduced pressure, and water was then added 

thereto. The obtained mixture was then extracted with ethyl acetate. The obtained organic 

layer was washed with a saturated saline, was then dried over magnesium sulfate, and was then 

concentrated under a reduced pressure. The residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush™ column, Size: 3L, n-heptane: ethyl acetate 0% ~ 

15 5%), so as to obtain the above-captioned compound (8.45 g). 

20 

1H-NJMR (400 :MHz, CDCh) 8 (ppm): 1.75 (s, 3H), 1.78 (s, 3H), 4.77 (d, J=7.6 Hz, 2H), 5.36-

5.44 (m, 1H), 7.15-7.20 (m, 1H), 7.35-7.41 (m, 2H), 7.45-7.51 (m, 2H). 

(0196] 

(3) 6.6-Dimethyl-1-phenyl-3-oxabicyclo[3 .1. O]hexan-2-one (Prep 48-3) 

While stirring at 50°C, a dichloromethane solution (180 ml) ofPrep 48-2 (8.45 g) 

was added dropwise to a dichloromethane solution (360 ml) ofrhodium(II) acetate dimer (324 

mg) over 2 hours. Thereafter, the reaction solution was stirred at 50°C for 1 hour. Thereafter, 

the reaction solution was cooled to a room temperature, and was then concentrated under a 

reduced pressure, so as to obtain a roughly purified product of the above-captioned compound (8 

25 g). 

30 

1H-NJMR (400 :MHz, CDCh) 8 (ppm): 0.88 (s, 3H), 1.32 (s, 3H), 2.39 (d, J=5.2 Hz, 1H), 4.25 (d, 

J=9.6 Hz, 1H), 4.53 (dd, J=9.6, 5.2 Hz, lH), 7.27-7.39 (m, SH). 

(0197] 

( 4) (3 .3-Dimethyl-1-phenylcyclopropan-1 .2-diyl)dimethanol (Prep 48-4) 

Lithium aluminum hydride (1.5 g) was added to a THF solution (100 ml) ofPrep 

48-3 (8 g), while the solution was stirred under cooling on ice. The obtained mixture was stirred 

for 1 hour. Thereafter, ice and a small amount of 27% ammonia aqueous solution were added 

to the reaction solution, and the obtained mixture was then stirred at a room temperature for 10 

minutes. Thereafter, Celite and magnesium sulfate were added to the reaction solution, and the 
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obtained mixture was then stirred for 10 minutes. Thereafter, the reaction solution was filtered, 

and the filtrate was then concentrated under a reduced pressure, so as to obtain the above­

captioned compound (6.52 g). 
1H-NMR (400 MHz, CDCb) 8 (ppm): 0.78 (s, 3H), 1.25 (s, 3H), 1.49 (dd, J=7.0, 5.8 Hz, 1H), 

5 3.72 (dd, J=12.2, 11.0 Hz, 1H), 3.89 (d, J=12.0 Hz, 1H), 4.03 (d, J=12.2 Hz, 1H), 4.10 (dd, 

J=11.8, 5.8 Hz, 1H), 7.21-7.37 (m, 5H). 

10 

[0198] 

( 5) 2-[(2. 4-Dimethylpyrimidin-5-yl)oxymethyll-3.3 -dimethyl-2-phenylcyclopropanecarboxylate 

(Prep 48-5) 

The above-captioned compound was synthesized from Prep 48-4 according to the 

method of Production Example 13-(7). 

MS [M+Ht =327 

[0199] 

Production Example 49 

15 Synthesis of (1R2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxyrnethyl}-2-(3-

fluorophenylcyclopropyl)methanol (Prep 14-4) 

[Formula 39] 

~ (1) 

F~)J~ 
HO OH 

Prepl4-2 

6
F 

f~ 
HO OAc 

6
F 

'''""·"·A ) \__ 
AcO OAc 

Prep49 

[0200] 

(2) 
6

F 

'A_ 
0 OH 

h yN 
/ Prepl4-4 

( 1) [( 1R.2S)-2-(3 -fluorophenyl)-2-(hydroxymethyl)cyclopropyllmethyl acetate, [(1 S.2R)-1-(3-

fluorophenyl)-1 ,2-diyl]bis{methylene) diacetate mixture (Prep 49) 

20 NOVOZYME 435 (SIGMA, 1.78 g) was added to a THF (110 ml)-vinyl acetate 

(25 ml) solution ofthe compound Prep 14-2 (35.5 g) under cooling on ice. The obtained 

mixture was stirred at a room temperature for 17 hours. Thereafter, the reaction solution was 

subjected to Kiriyama filtration, and the obtained filtrate was then concentrated, so as to obtain 

the above-captioned compound (43.7 g). 

25 MS [M+Ht=239, 281 

[0201] 

(2) (1R2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-(3-fluorophenylcyclopropyl)methanol 
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(Prep 14-4) 

Diisopropyl azodicarboxylate (45.8 ml) was added dropwise to a THF solution 

(400 ml) ofthe compound Prep 49 (43.7 g), triphenylphosphine (57 g) and 2,4-dimethyl-5-

pyrimidinol (Prep 4-2, 24.7 g) at 0°C. The obtained mixture was stirred at a room temperature 

5 for 15 hours. Thereafter, a saturated sodium bicarbonate aqueous solution was added to the 

reaction solution, and the obtained mixture was then extracted with ethyl acetate. The organic 

layer was washed with a saturated saline, was then dried over magnesium sulfate, and was then 

concentrated. The obtained reaction product was dissolved in EtOH-1 N sodium hydroxide 

aqueous solution (200 ml-200 ml), and the obtained mixture was then stirred at a room 

10 temperature for 1 hour. Thereafter, a 5 N sodium hydroxide aqueous solution (100 ml) was 

added to the reaction solution, and the obtained mixture was then stirred at a room temperature 

for 1 hour. Subsequently, the reaction solution was concentrated under a reduced pressure at a 

room temperature, and the obtained residue was then extracted with ethyl acetate. The organic 

layer was washed with a saturated saline, and was then dried over magnesium sulfate. The 

15 solvent was concentrated under a reduced pressure, and the residue was then purified by silica 

gel column chromatography (heptane : ethyl acetate = 1 : 4, to ethyl acetate : methanol = 1 : 1). 

The obtained residue was filtered with NH-silica, followed by column purification, so as to 

obtain the above-captioned compound (39.3 g). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.00 (t, J=5.2 Hz, 1H), 1.24-1.30 (m, 1H), 1.79-1.85 (m, 

20 lH), 2.39 (s, 3H), 2.60 (s, 3H), 3.55-3.61 (m, 1H), 4.03-4.13 (m, IH), 4.12 (d, J=9.6 Hz, 1H), 

4.43 (d, J=9.6Hz, IH), 6.92-6.98 (m, 1H), 7.11-7.15 (m, 1H), 7.19-7.22 (m, 1H), 7.25-7.31 (m, 

1H), 8.00 (s, 1H). 

[0202] 

Production Example 50 

25 Synthesis of (1R,2S)-2-(3 .5-difluorophenyl)-2-[2-( 4-methoxybenzyloxy)-4-

(trifluoromethylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxylate (Prep 50-7) 

[Formula 40] 
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(1) (2) 

Prep SO-l PrepS0-3 

(4) 

PrepS0-4 PrepS0-6 

I 

(4) ~MO~ Q 
0~ 

PrepS0-7 

[0203] 

1) 5-Bromo-2-( 4-methoxybenzyloxy)-4-trifluoromethylpyrimidine (Prep 50-1) 

Potassium acetate (15.3 g) was added to an acetic acid solution (50 ml) of 4-

(trifluoromethyl)pyrimidin-2(1H)-one (CAS No. 104048-92-2; 8.4 g), and thereafter, bromine 

(2.6 ml) was added dropwise to the solution at 40°C. The obtained mixture was stirred at 70°C 

5 for 1.5 hours. Thereafter, the reaction system was concentrated under a reduced pressure, and 

water and ethyl acetate were then added to the residue to carry out liquid separation and 

extraction. The obtained organic layer was dried over magnesium sulfate and was then 

concentrated under a reduced pressure. Phosphorous oxychloride ( 40 ml) was added to the 

obtained residue, and the thus obtained mixture was then stirred for 1. 5 hours under heating to 

10 reflux. The reaction system was concentrated under a reduced pressure, and phosphorous 

oxychloride was then distilled away. Thereafter, ice was added to the residue, and liquid 

separation and extraction were then carried out with hexane. The obtained organic layer was 

dried over magnesium sulfate. The resultant organic layer was concentrated under a reduced 

pressure, so as to obtain a crude product. 
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MPMO Prep50-4 MPMO PrepSO-S PrepSU—G

Q.
ems

(4) A0 MEMO: :o

a I 4\N

if
PrepSO-7

/\
\ o/

MPM

[0203]

1) 5-Bromo-2— 4—metho ben lox ~4—trifluoromethl rimidine re 50-] 

Potassium acetate (15.3 g) was added to an acetic acid solution (50 ml) of4-

(trifluoromethyl)pyrirnidin—2(1H)—one (CAS No. 104048922; 8.4 g), and thereafter, bromine

(2.6 ml) was added dropwise to the solution at 40°C. The obtained mixture was stirred at 70°C

5 for 1.5 hours. Thereafter, the reaction system was concentrated under a reduced pressure, and

water and ethyl acetate were then added to the residue to carry out liquid separation and

extraction. The obtained organic layer was dried over magnesium sulfate and was then

concentrated under a reduced pressure. Phosphorous oxychloride (40 ml) was added to the

obtained residue= and the thus obtained mixture was then stirred for LS hours under heating to

10 reflux. The reaction system was concentrated under a reduced pressure, and phosphorous

oxychloride was then distilled away. Thereafter, ice was added to the residue, and liquid

separation and extraction were then carried out with hexane. The obtained organic layer was

dried over magnesium sulfate. The resultant organic layer was concentrated under a reduced

pressure, so as to obtain a crude product.
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NaH was added to a THF solution (150 ml) of 4-methoxybenzyl alcohol (7.07 g), 

and the obtained mixture was then stirred at a room temperature for 30 minutes. A THF 

solution of the above obtained crude product was added drop wise to the reaction system, and the 

obtained mixture was then stirred overnight. Thereafter, a saturated ammonium chloride 

5 aqueous solution was added to the reaction system, followed by quenching. THF was distilled 

away under a reduced pressure, and liquid separation and extraction were then carried out with 

ethyl acetate. The obtained organic layer was dried over magnesium sulfate and was then 

concentrated under a reduced pressure. The obtained residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush™ column, elution solvent: n-heptane: ethyl acetate= 

10 19: 1--?- 3 : 1), so as to obtain the above-captioned compound (12.5 g). 
1H-NMR (400 J\ffiz, CDCh) o (ppm): 3.81 (s, 3H), 5.40 (s, 2H), 6.87-6.90 (m, 2H), 7.43 (brdd, 

J=7.6 Hz, 2H), 8. 76 (s, lH). 

[0204] 

(2) 2-(4-Methoxybenzyloxy)-5-(4.4.5,5-tetramethyl-1.3,2-dioxaborolan-2-yl)-4-

15 trifluoromethylpyrimidine (Prep 50-2) 

Potassium acetate (9.3 g) and bis(pinacolato)diboron (9.63 g) were added to a 1,4-

dioxane solution (130 ml) ofthe compound Prep 50-1 (11.5 g), and deaeration and nitrogen 

substitution were then performed on the obtained solution. Thereafter, 1, I-

bis( diphenylphosphino )ferrocene dichloropalladium(II) was added to the reaction solution, and 

20 the obtained mixture was heated to reflux at 11 0°C for 6 hours. Thereafter, the reaction system 

was moderately concentrated under a reduced pressure, and 1,4-dioxane was distilled away. 

Then, ethyl acetate was added to the resultant product, and the reaction solution was then 

subjected to Kiriyama filtration. The filtrate was concentrated under a reduced pressure, and 

the obtained residue was then purified by silica gel column chromatography (YAMAZEN, Hi-

25 Flushn.1 column, elution solvent: n-heptane : ethyl acetate= 19: 1 --?- 1 : 2), so as to obtain the 

above-captioned compound (8.0 g). 

MS [M+Ht=433. 

[0205] 

(3) 2-(4-Methoxybenzyloxy)-4-trifluoromethylpyrimidin-5-ol (Prep 50-3) 

30 A 30% hydrogen peroxide water (502 J.Ll) and a 2 N sodium hydroxide aqueous 

solution (2.44 ml) were added to a THF solution (20 ml) ofthe compound Prep 50-2 (2 g) under 

cooling on ice, and the obtained mixture was then stirred for 15 minutes. Thereafter, the 

reaction solution was further stirred at a room temperature for 30 minutes. Thereafter, a 1 N 

hydrochloric acid aqueous solution was added to the reaction system, and the pH of the mixed 
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solution was adjusted around pH 5. Liquid separation and extraction were carried out on the 

reaction solution with diethyl ether. The obtained organic layer was dried over magnesium 

sulfate and was then concentrated under a reduced pressure. The obtained residue was purified 

by silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, n-heptane : ethyl acetate 

5 = 9 : 1 -t 1 : 1 ), so as to obtain the above-captioned compound (980 mg). 

10 

MS [M+Nat=323. 

[0206] 

( 4) (1R2S)-2-(3,5-difluorophenyl)-2-[2-( 4-methox:ybenzyloxy)J-4-(trifluoromethylpyrimidin-5-

yl)ox:ymethyl)cyclopropanecarbox:ylate (Prep 50-7) 

The above-captioned compound was obtained from the compound Prep 49 and 

the compound Prep 50-3 according to the methods of Production Example 13-(4) to 13-(7). 

MS [M+Nat=S33. 

[0207] 

Production Example 51 

15 Synthesis of (1R.,2S)-2-[2-(2.4-dimethylpyrimidin-5-yl)ethyll-2-phenylcyclopropanecarboxylate 

(Prep 51-9) 

[Formula 41] 
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(1) 

(4) 

PrepSl-4 

a (6) 

O~OTBDPS 
Prep51-6 

(8) 

[0208] 

(2) 

PrepSl-1 

(5) 

YN) 
~Y!(~ 

0 
PrepSl-2 

(!) 

OH 

N~ /; 
)-N PrepSl-7 

OH 

Prep51-9 

(1) Ethyl2-[(dimethylamino)methylene]-3-oxobutanoate (Prep 51-1) 

(3) YN) 
N~~OH 

PrepSl-3 

OH 

Prep51-8 

N,N-dimethylformamide dimethyl acetal (80.4 ml) was added dropwise to ethyl 

acetoacetate ( 63 g), and the obtained mixture was then stirred at a room temperature for 14 

5 hours. Thereafter, the reaction solution was concentrated under a reduced pressure, and 

azeotropy with toluene was then performed three times, so as to obtain a roughly purified 

product of the above-captioned compound (89 g). 
1H-NJ\1R (400 MHz, CDCh) 8 (ppm): 1.33 (t, J=7.2 Hz, 3H), 2.33 (s, 3H), 3.07 (brs, 6H), 4.23 

(q, J=7.2 Hz, 2H), 7.68 (s, 1H). 

10 [0209] 

(2) Ethyl 2.4-dimethylpyrimidin-5-carboxylate (Prep 51-2) 

The compound Prep 51-1 ( 10 g), acetamidine hydrochloride ( 5.11 g) and sodium 

ethoxide (3.67 g) were dissolved in ethanol (100 ml), and the obtained mixture was then stirred 

at 1 oooc for 5 hours. Thereafter, the temperature of the reaction solution was returned to a 

15 room temperature, and the reaction solution was then concentrated under a reduced pressure. 
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[0208]

(1) Ethyl 2-[(dimethvlaminojmethylene] -3-oxobutanoate (Prep 51-1)

N,N—dimethy1formamide dimethyl acetal (80.4 ml) was added dropwise to ethyl

acetoacetate (63 g), and the obtained mixture was then stirred at a room temperature for 14

5 hours. Thereafter, the reaction solution was concentrated under a reduced pressure, and

azeotropy with toluene was then performed three times, so as to obtain a roughly purified

product of the above-captioned compound (89 g).

1H—NMR (400 MHZ CD013) 5 (ppm): 1.33 (t, 1272 Hz, 3H), 2.33 (s, 3H), 3.07 (brs, 6H), 4.23

(q, #72 Hz, 2H), 7.68 (s, 1H).

10 [0209}

(2) Ethyl 2,4—dimethylpyrimidin—5-carboxy1ate (Erep 51—2)

The compound Prep 5 1-1 (10 g), acetamidine hydrochloride (5.11 g) and sodium

ethoxide (3.67 g) were dissolved in ethanol (100 mi), and the obtained mixture was then stirred

at 100°C for 5 hours. Thereafter, the temperature of the reaction solution was returned to a

15 room temperature, and the reaction solution was then concentrated under a reduced pressure.
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Water was added to the residue, and the obtained mixture was then extracted with ethyl acetate. 

The organic layer was washed with a saturated saline and was then dried over magnesium 

sulfate, followed by vacuum concentration, so as to obtain a roughly purified product of the 

above-captioned compound (8.76 g). 

5 1H-1\1MR (400 MHz, CDCh) 8 (ppm): 1.41 (t, J=7.0 Hz, 3H), 2.75 (s, 3H), 2.80 (s, 3H), 4.40 (q, 

J=7.0 Hz, 2H), 9.05 (s, 1H). 

[0210] 

(3) (2.4-Dimethylpyrimidin-5-yl)methanol (Prep 51-3) 

A THF solution (30 ml) ofthe compound Prep 51-2 (8.76 g) was added dropwise 

10 to a THF suspension (50 ml) oflithium aluminum hydride (1.84 g), while the solution was 

stirred under cooling on ice. The obtained mixture was stirred at a room temperature for 3 

hours. Thereafter, while the reaction solution was stirred under cooling on ice, a 27% ammonia 

aqueous solution and Celite were successively added thereto, and the obtained mixture was then 

stirred for 30 minutes. Thereafter, magnesium sulfate was added to the reaction solution, 

15 followed by filtration. The filtrate was then concentrated under a reduced pressure. The 

residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, 

Size: 2L, n-heptane: ethyl acetate 10%---+ 40%---+ ethyl acetate: methanol10%) so as to obtain 

the above-captioned compound ( 670 mg). 
1H-Nl\1R (400 MHz, CDCh) 8 (ppm): 2.52 (s, 3H), 2.68 (s, 3H), 4.71 (s, 2H), 8.50 (s, 1H). 

20 [0211] 

(4) 5-Bromomethyl-2.4-dimethylpyrimidine (Prep 51-4) 

Phosphorus tribromide (0.912 ml) was added to a toluene dichloromethane 

solution (10 ml-5 ml) ofthe compound Prep 51-3 (670 mg), and the obtained mixture was then 

stirred at a room temperature for 3 hours. Thereafter, ice was added to the reaction solution, 

25 while the solution was stirred under cooling on ice, and a saturated sodium bicarbonate aqueous 

solution was then added to the reaction solution. The obtained mixture was extracted with ethyl 

acetate. The obtained organic layer was washed with a saturated saline and was dried over 

magnesium sulfate, followed by vacuum concentration, so as to obtain a roughly purified product 

ofthe above-captioned compound (354 mg). 

30 1H-Nl\1R (400 MHz, CDCh) 8 (ppm): 2.58 (s, 3H), 2.70 (s, 3H), 4.44 (s, 2H), 8.48 (s, 1H). 

[0212] 

( 5) [(2, 4-Dimethy1pyrimidin-5-yl)methyl]triphenylphosphoniumbromide (Prep 51-5) 

Triphenylphosphine (462 mg) was added to a toluene solution (15 ml) ofthe 

compound Prep 51-4 (3 54 mg), and the obtained mixture was then stirred at 140°C for 5 hours. 
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The temperature of the reaction solution was returned to a room temperature, and a precipitated 

solid was then collected by filtration, followed by washing with tert-butyl methyl ether, so as to 

obtain the above-captioned compound (610 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.87 (d, J=l.2 Hz, 3H), 2.62 (d, J=l.6 Hz, 3H), 5.68 (d, 

5 J=l4.4 Hz, 2H), 7.64-7.75 (m, 6H), 7.77-7.88 (m, 9H), 8.36 (d, J=2.4 Hz, IH). 

[0213] 

( 6) ( 1R2S)-2-[(E,Z)-2-(2. 4-dimethylpyrimidin-5-yl)vinyl]-2-phenylcyclopropylmethanol (Prep 

51-7) 

To a THF solution (7 ml) ofthe compound Prep 51-5 (610 mg), n-butyllithium 

10 (2.64 M n-hexane solution: 0. 5 ml) was added, while stirring at -78°C. The obtained mixture 

was stirred at the same temperature as described above for 30 minutes. Thereafter, a THF 

solution ( 4 ml) of the (1 S,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-

phenylcyclopropanecarbaldehyde (Prep 51-6, 602 mg) that had been obtained from the 

compound Prep 13-3 according to the method of Production Example 53-(1) was added to the 

15 reaction solution, and the obtained mixture was then stirred at 0°C for 4 hours. Thereafter, 

water and a small amount of acetic acid were added to the reaction solution, and the obtained 

mixture was then extracted with ethyl acetate. The obtained organic layer was washed with a 

saturated saline and was then dried over magnesium sulfate, followed by vacuum concentration. 

The residue was purified by silica gel column chromatography (YAMAZEN, Hi-FlushTM 

20 column, Size: L, n-heptane: ethyl acetate 0% ~ 20%). The obtained compound was dissolved 

in THF (10 ml), and tetrabutyl ammonium fluoride (1M THF solution: 2.64 ml) was then added 

to the obtained solution. The obtained mixture was stirred at a room temperature for 12 hours. 

Thereafter, the reaction solution was concentrated under a reduced pressure, and the residue was 

then purified by silica gel column chromatography (YAMAZEN, Hi-Flushn.1 column, Size: L, n-

25 heptane : ethyl acetate 10% ~ 100% ~ ethyl acetate : methanol 5%), so as to obtain the above­

captioned compound (113 mg). 

30 

MS [M+Ht =281 

[0214] 

(7) (1R.2S)-2-[2-(2, 4-dimethylpyrimidin-5-yl)ethyll-2-phenylcyclopropylmethanol (Prep 51-8) 

10% palladium-carbon (water content: 50%, 100 mg) was added to an ethyl 

acetate solution (20 ml) of the compound Prep 51-7 ( 113 mg), and catalytic hydrogen reduction 

was then carried out on the obtained solution at a room temperature at an ordinary pressure for 

30 minutes. Thereafter, the reaction solution was filtered with Celite, and the filtrate was then 

concentrated under a reduced pressure, so as to obtain a roughly purified product of the above-
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captioned compound (80 mg). 

MS [M+Ht=283 

[0215] 

(8) (1R2S)-2-[2-(2.4-dimethylpyrimidin-5-yl)ethyl]-2-phenylcyclopropanecarboxylate (Prep 51-

5 .2) 

The above-captioned compound was synthesized from the compound Prep 51-8 

according to the method ofProduction Example 13-(7). 

MS [M+Ht =297 

[0216] 

10 Production Example 52 

15 

Synthesis of 2. 4-dimethylpyrimidin-5-amine (Prep 52-2) 

The starting substance was synthesized according to the method described in 

Heterocycles, 57(11), 2045-2064, 2002. 

[Formula 42] 

~~yO 2 NH2 
(1) (2) ~ 0 NH 

l 0 ~ NIN 
r-........ 

NIN 
Prep 52-2 

Prep 52-1 

[0217] 

(1) N-(2.4-dimethylpyrimidin-5-yl)benzamide (Prep 52-1) 

Acetamidine hydrochloride (8.31 g) and potassium carbonate (6.06 g) were added 

to an ethanol solution (55.6 ml) ofN-{(1Z)-1-[(dimethylamino)methylene]-2-

oxopropyl}benzamide (6.8 g), and the temperature ofthe obtained mixture was then increased to 

20 70°C, followed by stirring for 15 hours. Thereafter, the reaction solution was concentrated 

under a reduced pressure, and the residue was then purified by silica gel column chromatography 

(n-heptane: ethyl acetate= 4: 1 to 0: 10), so as to obtain the above-captioned compound (4.1 

g). 
1H-NMR (400 MHz, CDCh) o (ppm): 1H-NMR (400 MHz, CDCh) 5 (ppm): 2.53 (s, 3H), 2.72 

25 (s, 3H), 7.44-7.64 (m, 3H), 7.89-7.92 (m, 2H), 8.01 (s, 1H). 

[0218] 

(2) 2.4-Dimethylpyrimidin-5-amine (Prep 52-2) 
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The compound Prep 52-1(4.1 g) was dissolved in an ethanol (55.6 ml)-1 N 

sodium hydroxide aqueous solution, and the obtained solution was then stirred at 70°C for 2 

days. Thereafter, the reaction solution was extracted with ethyl acetate and chloroform, and the 

organic layer was then dried over magnesium sulfate, followed by filtration. The organic layer 

5 was concentrated under a reduced pressure, so as to obtain the above-captioned compound (2.1 

g). 
1H-NMR (400 MHz, CDCb) o (ppm): 1H-NMR (400 :rvffiz, CDCh) o (ppm): 2.38 (s, 3H), 2.59 

(s, 3H), 3.52 (brs, 2H), 8.01 (s, 1H). 

[0219] 

10 Production Example 53 

Synthesis of(1R2S)-2-{[(2.4-dimethylpyrimidin-5-yl)(methyl)aminolmethyl}-2-(3-

fluorophenyl)cyclopropanecarboxylate (Prep 53-6) 

[Formula 43] 

F 

F 

O:A 
HO OTBDPS 

(1) 0~ 
w-{

0 
\_OTBDPS 

Prep53-1 

(2) O:A 
~ OTBDPS 

N')-N 
/ Prep53-2 Prep14-3 

(3) 

F 

OY\_ 
~ OTBDPS 

NyN 
/ Prep53-3 

(4) 
OJ\_ 
~ OH 

NyN 
/ Prep53-4 

(5) 

(6) 

O
F 

IJ,,,,.,··A 

"-..N__l _)-OH ygo 
N~ N 

{ Prep53-6 

[0220] 

15 (1) (1R,2S)-2-(tert-butyldiphenylsilyloxymethyl)-1-(3-fluorophenyl)cyclopropanecarbaldehyde 
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The compound Prep 52-l(4,1 g) was dissolved in an ethanol (556 ml)~l N

sodium hydroxide aqueous solution, and the obtained solution was then stirred at 70°C for 2

days. Thereafter. the reaction solution was extracted with ethyl acetate and chloroform, and the

organic layer was then dried over magnesium sulfate, followed by filtration. The organic layer

5 was concentrated under a reduced pressure, so as to obtain the above—captioned compound (2.1

g)

1‘H—NlViR (400 MHZ, CDC13) 6 (ppm): lH—NMLR (400 MHz, CDClg) 8 (ppm): 2.38 (s, 3H), 2.59

(S, 3H), 3.52 (brs, 2H), 8.01 (s, 1H).

[0219]

10 Production Example 53

Synthesis of (1R,ZS)-2—{[(2,4—dimethyylpvrimidin-S—yl)(metl;yl)aminojmethxli-Z-B-

fluorophenyl)cyclopropanecarboxylate iPreQ 53—61

[Formula 43]

F F
55,1,“

(n // l (2) /jZS\\
A *6 \ A —“"’ HN OTBDPS/

omops H o OTBDPS Y1»

 

 

Ho 5
_ N\\ N

Prep14—3 Prep33-1 Prep53—2I

F F F

(m /)z>\\ M) 471l\\‘ w) :}Z:\§
w» \N OTBDPS M \Sq OH ”—> \N o

34 36 3/3[I fN N N l , -

7/“! Prep53~3 \fN Prep53-4 7/N FWD-2'3

6
(6) \ A

[Id 0 OH/

Nx til

I Prep53-6

[0220]

1 5 (l) ( 1K283-2-(te1t—butvldiphenyl si lyloxymethyl)— 1 -(3 —fluorophenyl)cvclopropanecarbaldehvde
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(Prep 53-1) 

A dichloromethane solution (50 ml) of oxalyl chloride (1.26 ml) was cooled to-

78°C, and a dichloromethane solution (10 ml) of dimethyl sulfoxide (2.04 ml) was then added 

dropwise to the reaction solution. Fifteen minutes later, a dichloromethane solution (12 ml) of 

5 the compound Prep 14-3 (3.0 g) was added dropwise to the reaction solution at -78°C, and the 

obtained mixture was then stirred at the same temperature as described above for 60 minutes. 

Thereafter, triethylamine (8.03 ml) was added to the reaction solution, and the temperature ofthe 

obtained mixture was then increased to 0°C, followed by stirring for 2 hours. Thereafter, a 

saturated ammonium chloride aqueous solution was added to the reaction solution, and the 

10 obtained mixture was then extracted with ethyl acetate. The organic layer was washed with a 

saturated sodium bicarbonate solution and a saturated sodium chloride solution. The organic 

layer was dried over anhydrous magnesium sulfate and was then filtered. The filtrate was 

concentrated under a reduced pressure, and the residue was then purified by silica gel column 

chromatography (n-heptane: ethyl acetate= 10: 0 to 4: 1), so as to obtain the above-captioned 

15 compound (3.7 g). 
1H-NMR (400 J\1Hz, CDCh) o (ppm): 1H-NMR (400 J\1Hz, CDCh) o (ppm): 1.53 (dd, 1H, 

1=8.2, 4.8 Hz), 1.76 (dd, J=7.2, 5.2 Hz), 1.90-2.10 (m, 1H), 3, 68 (dd, J=12.4, 9.6 Hz, 1H), 4.08 

(dd, J=11.6, 9.6 Hz, 1H), 6.98-7.16 (m, 3H), 7.46-7.63 (m, 7H), 7.64-7.73 (m, 4H), 9.59 (s, 1H). 

[0221] 

20 (2) N-f(l S.2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-(3-fluorophenyl)cyclopropylmethyl}-2.4-

dimethylpyrimidin-5-amine (Prep 53-2) 

Acetic acid (1.5 ml) was added to a chloroform solution (60 ml) of the compound 

Prep 53-1 (3.7 g) and the compound Prep 52-2 (1.37 g), and the obtained mixture was then 

stirred at a room temperature for 30 minutes. Thereafter, sodium triacetoxyborohydride (5.44 

25 g) was added to the reaction solution, and the obtained mixture was then stirred for 15 hours. 

Thereafter, a saturated sodium bicarbonate aqueous solution was added to the reaction solution, 

and the obtained mixture was then extracted with ethyl acetate (x 2). The resultant extract was 

dried over anhydrous magnesium sulfate. The solvent was distilled away under a reduced 

pressure, and the residue was then purified by silica gel column chromatography (n-heptane : 

30 ethyl acetate= 9: 1 to 0: 10), so as to obtain the above-captioned compound (4.26 g). 
1H-NMR (400 J\1Hz, CDCh) o (ppm): 1H-NMR (400 J\1Hz, CDCh) o (ppm): 0.75 (t, J=5.2 Hz, 

1H), 1.09-1.13 (m, 1H), 1.11 (s, 9H), 1.57 (m, 1H), 2.08 (s, 3H), 2.56 (s, 3H), 3, 32 (d, J=12.8 

Hz, 1H), 3.50 (d, J=12.8 Hz, 1H), 3.59 (dd, J=11.6, 10.0 Hz, 1H), 4.16 (dd, J=11.6, 6.0 Hz, 1H), 

6.90-6.96 (m, lH), 7.04-7.08 (m, 1H), 7.13-7.16 (m, 1H), 7.25-7.47 (m, 7H), 7.63-7.69 (m, 4H), 
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5 

7.79 (s, 1H). 

[0222] 

(3) N-{ [( 1 S.2R)-2-(tert-butvldiphenylsilyloxymethyl)-1-(3-fluorophenyl)cyclopropylmethyl}­

N.2.4-trimethylpyrimidin-5-amine (Prep 53-3) 

Formaldehyde (1.59 ml) and sodium triacetoxyborohydride (3.71 g) were added 

to an acetonitrile solution (30 ml) ofthe compound Prep 53-2 (4.62 g), and the obtained mixture 

was then stirred for 1 hour. Thereafter, formaldehyde (1.59 ml) and sodium 

triacetoxyborohydride (3. 71 g) were further added to the reaction solution, and the obtained 

mixture was then stirred for 30 minutes. Thereafter, a saturated sodium bicarbonate aqueous 

10 solution was added to the reaction solution, and the obtained mixture was then extracted with 

ethyl acetate (x 2). The resultant extract was dried over anhydrous magnesium sulfate. The 

solvent was distilled away under a reduced pressure, and the residue was then purified by silica 

gel column chromatography (n-heptane: ethyl acetate= 9 : 1 to 0: 10), so as to obtain the 

above-captioned compound ( 4.26 g). 

15 MS [M+Ht=S55 

[0223] 

( 4) [(1R.2S)-2-{[(2,4-dimethylpyrimidin-5-yl)(methyl)aminolmethyl}-2-(3-

fluorophenyl)cyclopropyl]methanol (Prep 53-4) 

Tetrabutylammonium fluoride (TCI-JP, 1M THF solution: 17.5 ml) was added 

20 dropwise to a THF solution (30 ml) of the compound Prep 53-3 (3 .23 g) at a room temperature, 

and the obtained mixture was then stirred at a room temperature for 1 7 hours. Thereafter, the 

reaction solution was concentrated under a reduced pressure, the residue was then purified by 

silica gel column chromatography (n-heptane: ethyl acetate= 1 : 1 to 0: 10), so as to obtain the 

above-captioned compound (1.84 g). 

25 1H-NMR (400 MHz, CDCh) 8 (ppm): 1H-NMR (400 MHz, CDCh) 8 (ppm): 0.80 (t, J=5.2 Hz, 

1H), 1.18 (dd, J=9.2, 5.2 Hz), 1.54-1.64 (m, 1H), 2.20 (s, 3H), 2.57 (s, 3H), 2.69 (s, 3H), 3, 35 

(d, J=l3.6 Hz, 1H), 3.47 (d, J=13.6 Hz, 1H), 3.60 (dd, J=11.6, 9.2 Hz, 1H), 4.03 (dd, J=11.6, 9.2 

Hz, 1H), 6.82-6.87 (m, 1H), 6.92-6.96 (m, 1H), 7.01-7.04 (m, 1H), 7.13-7.19 (m, lH), 8.10 (s, 

1H). 

30 [0224] 

(5) [(1R2S)-2-{[(2.4-dimethylpyrimidin-5-yl)(methyl)amino]methyl}-2-(3-

fluorophenyl)cyclopropanecarbaldehyde (Prep 53-5) 

A dichloromethane solution (40 ml) of oxalyl chloride (343 J..tl) was cooled to-

78°C, and a dichloromethane solution (10 ml) of dimethyl sulfoxide (560 J..tl) was then added 
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dropwise thereto. Thirty minutes later, a dichloromethane solution (9.6 ml) of the compound 

Prep 53-4 (620 mg) was added dropwise to the reaction solution at -78°C, and the obtained 

mixture was then stirred at the same temperature as described above for 30 minutes. Thereafter, 

triethylamine (8.03 ml) was added to the reaction solution, and the obtained mixture was then 

5 stirred for 30 minutes. Thereafter, the temperature of the reaction solution was increased to 

0°C, and the reaction solution was then stirred for 2 hours. Thereafter, a saturated sodium 

bicarbonate solution was added to the reaction solution, and the obtained mixture was then 

extracted with ethyl acetate. The organic layer was washed with saturated sodium chloride. 

The organic layer was dried over anhydrous magnesium sulfate and was then filtered. The 

10 filtrate was concentrated under a reduced pressure, and the residue was then purified by silica gel 

column chromatography (n-heptane: ethyl acetate= 2: 3 to 0: 10), so as to obtain the above­

captioned compound (617 mg). 
1H-NMR (400 l\ffiz, CDCh) o (ppm): 1H-NMR (400 l\ffiz, CDCh) o (ppm): 1.60-1.67 (m, 1H), 

1.78 (t, 1=5.6 Hz, 1H), 2.08 (s, 3H), 2, 26 (m, 1H), 2.58 (s, 3H), 2.66 (s, 3H), 3, 42 (d, J=14.0 

15 Hz, 1H), 3.53 (d, J=14.0 Hz, 1H) 6.91-7.06 (m, 3H), 7.21-7.27 (m, 1H), 8.07 (s, 1H), 9.74 (d, 

J=4. 0 Hz, 1H). 

[0225] 

(6) (1R2S)-2-{[(2.4-dimethylpyrimidin-5-yl)(methyl)amino]methyl}-2-(3-

fluorophenyl)cyclopropanecarboxylate (Prep 53-6) 

20 2-Methyl-2-butene (1.08 ml), anhydrous sodium dihydrogen phosphate (731 mg) 

and sodium chlorite (367 mg) were added to an acetone-water solution (10 ml) of the compound 

Prep 53-5 (617 mg) at a room temperature, and the obtained mixture was then stirred for 2 hours. 

Thereafter, the reaction solution was extracted with ethyl acetate, and the organic layer was then 

washed with a saturated sodium chloride aqueous solution. The organic layer was dried over 

25 anhydrous magnesium sulfate and was then filtered. The filtrate was concentrated under a 

reduced pressure, and the residue was then purified by silica gel column chromatography (n­

heptane : ethyl acetate = 1 : 4 to ethyl acetate = 4 : 1 ), so as to obtain the above-captioned 

compound ( 63 2 mg). 
1H-NMR (400 MHz, CDCh) o (ppm): 1H-NMR (400 MHz, CDCh) o (ppm): 1.60-1.63 (m, 2H), 

30 2.03-2.08 (m, 1H), 2.08 (s, 3H), 2.60 (s, 3H), 2.66 (s, 3H), 3, 56 (d, J=12.8 Hz, lH), 3.64 (d, 

J=12.8 Hz, 1H), 6.91-6.97 (m, 1H), 7.04-7.08 (m, 1H), 7.11-7.14 (m, 1H), 7.23-7.29 (m, 1H), 

8.39 (s, lH). 

[0226] 

Production Example 54 
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Synthesis of (1R2S)-2-f(2.4-dimethoxypyrimidin-5-yl)(methyl)amino]methyl-2-

phenylcyclopropanecarboxylate (Prep 54) 

The above-captioned compound was synthesized in the same manner as that of 

Production Example 53. 

5 [Formula 44] 

[0227] 

MS [M+Ht =312 

[0228] 

Production Example 55 

10 Synthesis of(1S.2R)-2-f(tert-butoxycarbonyl)(2-methyl-4-trifluoromethylpyrimidin-5-

yl)amino]methyl-2-(3-fluorophenyl)cyclopentanecarboxylate (Prep 55-6) 

15 

[Formula 45] 

(4) 

(1) 

6
F 

~~ 
BocHN OH F3Ch 
N~ N 

~ PrepSS-4 

(0229] 

(3) 

PrepS 5-1 

(5) (6) 

PrepSS-5 

(1) Ethyl2-methyl-4-trifluoromethylpyrimidinecarboxylate (Prep 55-1) 

PrepS 5-6 

Ethyl 2-chloro-4-(trifluoromethyl)pyrimidin-5-carboxylate (9. 7 g) was dissolved 

in THF (100 ml), and thereafter, trimethylaluminum (38.1 ml, 2M) and 

tetrakis(triphenylphosphine)palladium(O) were added to the obtained solution. The obtained 

mixture was stirred at 70°C overnight. Thereafter, the reaction system was cooled to a room 
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 S nthesis of 1

phenyleyelogroganecarboxglate (Prep 54)

The above—captioned compound was synthesized in the same manner as that of

Production Example 53.

5 [Formula 44]

[0227]

MS [M+H]+=3 12

[0228]

Production Example 55

10 Synthesis of (1S,2R)-2-[(tert-butoxycarbony1)(2—methyl-4-trifluoromethvlpyrimidin~5-

1 amino meth vl—Z- 3-fluoro hen l c 010 entanecarbox late Pre 55-6 

   

 
 

[Formula 45}

FOVOV O F0 F NHBocF F ‘ F

NVN ‘ N/N NTN
Cl _

F PrepSS—l PYBPSS0 F P1139356

/ r

4( ) F CBocH/N OH (5) BoeHNfio (6) BocHN O
3 F30 HO

IV» VS; 2%
N\ N “Y“! “we

I Prep55—4 . /
PrepSS-S Prep55-6

{0229]

(1) Eth rl 2-meth l-4—trifluoromethvlmrrimidinecarboxylate (Prep 55—1)

15 Ethyl 2-chloro~4—(trifluoromethyl)pyrimidin—S-carboxylate (9.7 g) was dissolved

in THE (100 ml), and thereafter, trimethylaluminum (38.1 ml, 2 M) and

tetrakis(triphenylphosphine)palladium(0) were added to the obtained solution. The obtained

mixture was stirred at 70°C overnight. Thereafter, the reaction system was cooled to a room
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temperature, and a saturated ammonium chloride aqueous solution and a 5 N hydrochloric acid 

aqueous solution were added dropwise to the reaction solution under cooling on ice. 

Thereafter, water was added to the reaction solution at a time point at which foaming was 

terminated, and liquid separation and extraction were then carried out with ethyl acetate. The 

5 organic layer was dried over magnesium sulfate, and the solvent was then concentrated under a 

reduced pressure. The residue was purified by silica gel column chromatography (YAMAZEN, 

Hi-Flush™ column, n-heptane: ethyl acetate= 19/1 ~ 2/1), so as to obtain the above-captioned 

compound (8.1 g). 

MS [M+Ht=235. 

10 [0230] 

(2) 2-Methyl-4-trifluoromethylpyrimidin-5-carboxylate (Prep 55-2) 

A 2 N sodium hydroxide aqueous solution (26 ml) was added to a THF-ethanol 

solution (80 ml-20 ml) ofthe compound Prep 55-1 (8.1 g), and the obtained mixture was then 

stirred at a room temperature for 2 hours. Thereafter, termination of the reaction was confirmed 

15 by LC-MS, and a 1 N hydrochloric acid aqueous solution was then added to the reaction solution 

to neutralize it. Subsequently, the reaction solution was concentrated under a reduced pressure, 

and THF and ethanol were then distilled away. A 2 N hydrochloric acid aqueous solution was 

added to the residue to adjust the pH value thereof to pH 2 to 3, and liquid separation and 

extraction were then carried out with ethyl acetate. The organic layer was dried over 

20 magnesium sulfate. The solvent was concentrated under a reduced pressure, so as to obtain a 

crude product ofthe above-captioned compound (6.2 g). 

25 

MS [M+Ht=207. 

[0231] 

(3) Tert-butyl(2-methyl-4-trifluoromethylpyrimidin-5-yl)carbarnate (Prep 55-3) 

Triethylamine (10.3 ml) and diphenylphosphoryl azide (9.55 ml) were added to a 

toluene-tert-butanol solution (50 ml-50 ml) of the compound Prep 55-2 (6.2 g). The obtained 

mixture was stirred at 1 00°C overnight. Thereafter, the reaction system was cooled, and water 

was then added thereto, followed by vacuum concentration. A saturated sodium bicarbonate 

aqueous solution was added to the residue, and liquid separation and extraction were then carried 

30 out with ethyl acetate. The obtained organic layer was dried over magnesium sulfate and was 

then concentrated under a reduced pressure. The obtained residue was purified by silica gel 

column chromatography (YAMAZEN, Hi-Flush™ column, n-heptane: ethyl acetate= 19: 1 ~ 

3 : 1), so as to obtain the above-captioned compound (8.0 g). 

MS [M+Ht=278. 
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[0232] 

( 4) Tert-butyl{ [(1 S.2R)-1-(3-fluorophenyl)-2-hydroxymethylcyclopropyl]methyl}(2-methyl-4-

trifluoromethylpyrimidin-5-yl)carbamate (Prep 55-4) 

5 Triethylamine (322 J...tl) and methanesulfonyl chloride (171 J...tl) were added to a 

dichloromethane solution (6.0 ml) ofthe compound Prep 14-3 (500 mg) under cooling on ice, 

and the obtained mixture was then stirred at a room temperature for 1 hour. Thereafter, water 

was added to the reaction system, and liquid separation and extraction were then carried out with 

dichloromethane. The obtained organic layer was dried over magnesium sulfate and was then 

10 concentrated under a reduced pressure, so as to obtain a crude product. Thereafter, cesium 

carbonate and the compound Prep 55-3 (699 mg) were added to an acetonitrile solution (10 ml) 

of the crude product, and the obtained mixture was then stirred at 80°C overnight. Thereafter, 

the reaction system was cooled, and water was then added thereto. Subsequently, liquid 

separation and extraction were carried out with ethyl acetate. The obtained organic layer was 

15 dried over magnesium sulfate and was then concentrated under a reduced pressure. The 

obtained residue was dissolved in methanol (5 ml), and a 1 N sodium hydroxide aqueous 

solution (1.26 ml) was then added to the solution, followed by stirring at a room temperature for 

30 minutes. Thereafter, water was added to the reaction system, and liquid separation and 

extraction were then carried out with ethyl acetate. The obtained organic layer was dried over 

20 magnesium sulfate and was then concentrated under a reduced pressure. The residue was 

purified by silica gel column chromatography (YAMAZEN, Hi-Flush TM column, elution solvent: 

n-heptane: ethyl acetate= 19: 1 ~ 1 : 1), so as to obtain the above-captioned compound (200 

mg). 

MS [M+Nat=478. 

25 [0233] 

( 5) Tert-butyl{ [(1 S.2R)-1-(3-fluorophenyl)-2-formylcyclopropyllmethyl}(2-methyl-4-

trifluoromethylpyrimidin-5-yl)carbamate (Prep 55-5) 

ADess-Martin reagent was added to a dichloromethane solution (5 ml) ofthe 

compound Prep 55-4 (200 mg) under cooling on ice. The obtained mixture was stirred for 1 

30 hour, and a mixed solution of a sodium bicarbonate aqueous solution and Na2S03 was then 

added to the reaction system. The obtained mixture was stirred until it became transparent. 

The reaction system was subjected to liquid separation and extraction with dichloromethane. 

The obtained organic layer was dried over magnesium sulfate and was then concentrated under a 

reduced pressure. The residue was purified by silica gel column chromatography (YAMAZEN, 
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Hi-Flush™ column, elution solvent: n-heptane: ethyl acetate= 4 : 1 _____,. 1 : 1), so as to obtain the 

above-captioned compound (180 mg). 

MS [M+Nat=476. 

[0234] 

5 (6) (1 S.2R)-2-[(tert-butoxycarbonyl)(2-methyl-4-trifluoromethylpyrimidin-5-yl)amino]methyl-2-

(3-fluoropheny l)cyclopropanecarboxylate (Prep 5 5-6) 

2-Methyl-2-butene (210 ~-tl), sodium dihydrogen phosphate (57.2 mg) and sodium 

chlorite (53.9 mg) were added to an acetone-water mixed solvent (4 ml-2 ml) of the compound 

;erep 55-5 (180 mg). The obtained mixture was stirred at a room temperature for 1 hour. 

10 Thereafter, water was added to the reaction solution, and liquid separation and extraction were 

then carried out with dichloromethane. The obtained organic layer was dried over magnesium 

sulfate. The organic layer was dried over anhydrous magnesium sulfate and was then filtered. 

The filtrate was concentrated under a reduced pressure, so as to obtain a crude product of the 

above-captioned compound (186 mg). 

15 MS [M+Nat=492. 

[0235] 

The compound of Production Example 56 (Prep 56) was produced according to 

the method of Production Example 13. However, an alcohol body corresponding to Prep 13-5 

was synthesized from a diol corresponding to Prep 13-2 according to the method ofProduction 

20 Example 49. 

[0236] 

[Table 8] 

Production 

example 

Prep 

56 

(0237] 

Example 1 

Structural formula NMR ( 400MHz, CDCh) and/or MS 

~ 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.52-1.59 (m, 

I 'f)_ 1H), 1.73-1.78 (m, 1H), 2.22-2.27 (m, 1H), 2.37 (s, 

0 OH 3H), 2.58 (s, 3H), 4.47 (s, 2H), 7.11 (t, J=7.8 Hz, 1H), 

YD 0 
7.43-7.48 (m, 1H), 7.62-7.67 (m, 1H), 7.89 (t, J=1.6 Hz, 

N/N 1H), 8.22 (s, lH) 

MS [M+Ht =425 

25 Synthesis of (1R,2S)-N-(5-fluoropyridin-2-yl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-

- 120-

Page 337 of 453



phenylcyclopropanecarboxamide ( 1) 

[Formula 46] 

[0238] 

The carboxylic acid Prep 13-7 (639 mg) was dissolved in dichloromethane (10 

5 ml), and thereafter, oxalyl chloride (367 J.d) and DMF (a catalytic amount) were added to the 

solution. The reaction solution was stirred at a room temperature for 1 hour. Thereafter, the 

reaction solution was concentrated under a reduced pressure to obtain a crude acid chloride. 

Subsequently, diisopropylethylamine (848 J.d) was added to a THF solution (10.0 ml) of2-

amino-5-fluoropyridine (360 mg), and the temperature of the obtained mixture was then 

10 increased to 60°C. A THF solution (5.0 ml) of the crude acid chloride was added dropwise to 

the reaction solution, and the obtained mixture was then stirred at the same temperature as 

described above for 1 hour. Thereafter, the reaction system was cooled to a room temperature, 

and it was then stirred for 1 hour. Thereafter, the reaction solution was concentrated under a 

reduced pressure, and it was then distributed to ethyl acetate and water, so as to separate an 

15 organic layer. The organic layer was dried over anhydrous magnesium sulfate, and the filtrate 

was then concentrated under a reduced pressure. The residue was purified by NH-silica gel 

column chromatography (YAMAZEN, Hi-Flush™ column, elution solvent: n-heptane: ethyl 

acetate = 19 : 1 ~ 3 : 2). Then, diethyl ether was added to the obtained product of interest. 

The precipitated solid was collected by filtration and was then dried, so as to obtain the above-

20 captioned compound (418 mg). 
1H-Nl\1R. (400 MHz, CDCh) 6 (ppm): 1.60-1.64 (m, 1H), 1.90 (t, J=5.2 Hz, 1H), 2.12 (brdt, 1H), 

2.20 (s, 3H), 2.54 (s, 3H), 4.40 (d, J=9.2 Hz, 1H), 4.51 (d, J=9.2 Hz, HI), 7.26-7.47 (m, 6H), 

7.96 (s, lH), 8, 06-8.12 (m, 2H), 8.33 (brds, 1H). 

MS [M+Ht=393 

25 [0239] 

*The compounds ofExamples 2 to 45 were synthesized by reacting the 

carboxylic acid Prep 13-7 with any amine by the same method as that ofExample 1. 
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[Formula 46]

U0

/

My; 1
[023 8]

 

The carboxylic acid Prep 13-7 (639 mg) was dissolved in dichloromethane (10

ml), and thereafter, oxalyl chloride (367 pl) and Dh/[F (a catalytic amount) were added to the

solution. The reaction solution was stirred at a room temperature for 1 hour. Thereafter, the

reaction solution was concentrated under a reduced pressure to obtain a crude acid chloride.

Subsequently, diisopropylethylarnine (848 pl) was added to a THE solution (100 ml) of 2-

amino—S-fluoropyridine (360 mg), and the temperature of the obtained mixture was then

increased to 60°C. A THF solution (5.0 ml) of the crude acid chloride was added dropwise to

the reaction solution, and the obtained mixture was then stirred at the same temperature as

described above for 1 hour. Thereafter, the reaction system was cooled to a room temperature,

and it was then stirred for 1 hour. Thereafter, the reaction solution was concentrated under a

reduced pressure, and it was then distributed to ethyl acetate and water, so as to separate an

organic layer. The organic layer was dried over anhydrous magnesium sulfate, and the filtrate

was then concentrated under a reduced pressure. The residue was purified by NH—silica gel

column chromatography (YAMAZEN, Hi—FlushTM column, elution solvent: n—heptane : ethyl

acetate = 19 : l A) 3 : 2). Then, diethyl ether was added to the obtained product of interest.

The precipitated solid was collected by filtration and was then dried, so as to obtain the above-

captioned compound (418 mg).

1H—ixuer (400 MHZ, CDC13) 6 (ppm); 1.60-1.64 (m, 1H), 1.90 (t, r=5.2 Hz, 1H), 2.12 (brdt, 1H),

2.20 (s, 3H), 2.54 (s, 3H), 4.40 (d, J=9.2 Hz, 1H), 4.51 (d, J=9.2 Hz, 1H), 7126-7147 (m, 6H),

7.96 (s, 1H), 8, 06-812 (m, 2H), 8.33 (brds, 11-1).

MS [M+H]+=393

[023 9]

* The compounds ofExamples 2 to 45 were synthesized by reacting the

carboxylic acid Prep 13-7 with any amine by the same method as that ofExample 1.
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[240] 

[Table 9] 

Example 

2 

3 

4 

5 

Structuralfornaula 

0 I~ 
0 NH Y'n ° SAN 

N~~ )=1 

0 'Y)_ 
rZn 0 ~ f" s 

N -~ /N 

0 I~ 
0 NH Y'n ° SAN 

N~~ ~ 

0 'Y}_ r\09_ ~ 
NJN =-. F 

F F 

NMR ( 400 :MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.78 (dd, J=5.6, 8.0 Hz, 1H), 2.01 (t, 

J=5.6 Hz, 1H), 2.17 (s, 3H), 2.18 (s, 3H), 2.25 (brt, 1H), 

2.57 (s, 3H), 4.44 (d, J=9.6 Hz, 1H), 4.63 (d, J=9.6 Hz, 

1H), 6.46 (brs, 1H), 7.32-7.41 (m, 3H), 7.44-7.47 (m, 2H), 

8.02 (s, 1H). 

MS (M+Ht=395 
1H-NMR o (ppm): 1.72 (dd, J=5.6, 8.0 Hz, 1H), 1.98 (t, 

J=5.6 Hz, 1H), 2.16 (dd, J=5.6, 8.0 Hz, 1H), 2.20 (s, 3H), 

2.41 (s, 3H), 2.56 (s, 3H), 4.43 (d, J=9.6 Hz, 1H), 4.52 (d, 

J=9.6 Hz, 1H), 6.59 (s, 1H), 7.30-7.38 (m, 3H), 7.42-7.45 

(m, 2H), 7.98 (s, 1H), 8.91 (brs, 1H). 

MS [M+Ht =395 
1H-NMR o (ppm): 1.66 (dd, J=5.6, 8.0 Hz, 1H), 1.94 (t, 

J=5.6 Hz, 1H), 2.09 (dd, J=5.6, 8.0 Hz, 1H), 2.15 (brs, 3H), 

2.21 (s, 3H), 2.23 (s, 3H), 2.55 (s, 3H), 4.40 (d, J=9.6 Hz, 

1H), 4.50 (d, J=9.6 Hz, 1H), 7.29-7.42 (m, 5H), 7.97 (s, 

I H). 

MS [M+Ht =409 

1H-NMR o (ppm): 1.67 (dd, J=5.6, 8.0 Hz, 1H), 1.94 (t, 

J=5.6 Hz, 1H), 2.16 (dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H), 

2.55 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, 

IH), 7.36-7.40 (m, 3H), 7.46-7.48 (m, 2H), 7.88 (dd, J=2.4, 

8.6 Hz, 1H), 7.97 (s, 1H), 8.21 (d, J=8.6 Hz, 1H), 8.41 (brs, 

lH), 8.54-8.55 (m, lH). 

MS [M+Ht =443 
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[0241] 

[Table 10] 

Example 

6 

7 

8 

9 

Structural formula 

0 '"'""·~ 
0_) NH 

Yn oco N /: ~ ~ ~ /N ~ 

0 11)_ 
~ oto ~ ~ # 
N/N """-

0 '1)_ 
~ olJ) ~ ~ b 

N/N ==.. N 

0 11)_ 
~0~ 
N/N "'=-N~ ~ 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR (o (ppm): 1.66 (dd, J=5.0, 8.2 Hz, 1H), 1.97 

(dd, J=5.0, 5.8 Hz, 1H), 2.08 (s, 3H), 2.40 (dd, J=5.8, 

8.2 Hz, 1H), 2.51 (s, 3H), 4.51 (d, J=9.6 Hz, 1H), 4.59 

(d, J=9.6 Hz, 1H), 7.29-7.34 (m, 1H), 7.37-7.42 (m, 2H), 

7.47-7.55 (m, 5H), 7.99 (s, 1H), 8.18 (dd, J=1.8, 8.2 Hz, 

1H), 8.62 (dd, J=2.6, 6.2 Hz, 1H), 8.84 (dd, J=1.8, 4.2 

Hz, 1H), 10.21 (brs, 1H). 

MS [M+Nat=447 

MS [M+Ht=425 

1H-NMR (o (ppm): 1.67 (dd, J=5.6, 8.0 Hz, lH), 1.96 (t, 

J=5.6 Hz, 1H), 2.15 (dd, J=5.6, 8.0 Hz, 1H), 2.21 (s, 

3H), 2.53 (s, 3H), 4.52 (d, J=9.6 Hz, 1H), 4.59 (d, J=9.6 

Hz, 1H), 7.29-7.40 (m, 4H), 7.47-7.49 (m, 2H), 7.54 

(dd, J=2.4, 8.8 Hz, 1H), 7.90 (brs, 1H), 8.02-8.08 (m, 

3H), 8.27 (d, J=1.8 Hz, 1H), 8.83 (dd, J=1.8, 4.0 Hz, 

1H). 

MS [M+Nat=447 

MS [M+Hr =425 
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[0242] 

[Table 11] 

Example Structural formula 

10 

11 

12 

13 

NMR (400 MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.66 (dd, J=5.6, 8.0 Hz, 1H), 1.93 (t, 

J=5.6 Hz, 1H), 2.15 (dd, J=5.6, 8.0 Hz, 1H), 2.20 (s, 3H), 

2.54 (s, 3H), 4.42 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, 

1H), 7.24-7.39 (m, 4H), 7.45-7.48 (m, 2H), 7.97 (s, 1H), 

8.36 (brs, 1H), 8.43-8.44 (m, 2H). 

1H-NMR o (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (t, 

J=5.6 Hz, 1H), 2.11-2.15 (m, 1H), 2.23 (s, 3H), 2.56 (s, 

3H), 3.87 (s, 3H), 4.43 (d, J=9.6 Hz, 1H), 4.55 (d, J=9.6 

Hz, 1H), 6.48 (d, J=8.8 Hz, 1H), 7.28-7.39 (m, 3H), 

7.46-7.56 (m, 4H), 7.98-8.00 (m, 2H). 

MS [M+Ht =405 
1H-NMR o (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.09 (brt, 1H), 2.22 (s, 3H), 2.55 (s, 3H), 

4.38 (d, J=9.4 Hz, 1H), 4.47 (d, J=9.4 Hz, 1H), 7.06 (d, 

J=8.0 Hz, 1H), 7.30-7.38 (m, 3H), 7.45-7.46 (m, 2H), 

7.62 (t, J=8.0 Hz, 1H), 7.95 (s, 1H), 7.99 (d, J=8.0 Hz, 

1H), 8.25 (brs, lH). 

MS [M+Ht =409 
1H-NMR o (ppm): 1.65 (t, J=6.0 Hz, 1H), 1.95 (t, J=6.0 

Hz, 1H), 2.16 (t, J=6.0 Hz, 1H), 2.21 (s, 3H), 2.52 (s, 3H), 

4.50 (d, J=9.4 Hz, 1H), 4.58 (d, J=9.4 Hz, 1H), 7.28-7.36 

(m, 3H), 7.44-7.46 (m, 2H), 7.58 (d, J=5.8 Hz, 1H), 

7.64-7.66 (m, 1H), 7.76 (d, J=8.8 Hz, 1H), 8.01 (s, 1H), 

8.27 (brs, lH), 8.45 (d, J=5.8 Hz, 1H), 9.14 (brs, 1H). 

MS [M+Ht=425 
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[Table 11]

3 Example 3 Structural formula NMR (400 MHZ, CDCIg) and/or MS
10 3 lH—NMR 6 (ppm): 1.66 (dd, J=S.6, 8.0 Hz, 1H), 1.93 (t,

QJA 1:56 Hz, 1H), 2.15 (dd, 125.6, 8.0 Hz, 1H), 2.20 (s, 3H),
o o, NH 254 (s, 3H), 4.42 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz,

.J/ 3 (*3 1H), 7.24—7.39 (m, 4H), 7.45-7.48 (m, 2H), 7.97 (s, 1H),
3 7/“ 27H 8.36 (brs, 1H), 8.43—8.44 (m, 2H).
3 F

11 0 lHnNB/IR 5 (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 191 (t,
3 A J=5.6 Hz, 1H), 2.11215 (m, 1H), 2.23 (s, 3H), 2.56 (s,
3 0 O N” N 3H), 3.87 (s, 3H), 4.43 (d, J=9.6 Hz, 1H), 4.55 (d, J=9.6
m :1 0 Hz, 1H), 6.48 (d, J=8.8 Hz, 1H), 7.28—7.39 (m, 3H),

3 7/ \ 7.46-7.56 (m, 4H), 7.98—8.00 (m, 2H).
3 MS [M+H]+=405

12 3 ‘H—NMR 5 (ppm): 1.62 (dd, 1:52, 8.0 Hz, 1H), 1.91 (t, 3* ©«zA J=5.2 Hz, 1H), 2.09 (brt, 1H), 2.22 (s, 3H), 2.55 (s, 3H),

3 OJ 34,333 4.38 (d, 1:94 Hz, 1H), 4.47 (d, J=9.4 Hz, 1H), 7.06 (d,/ ° / N J=8.0 Hz, 1H), 7.30—7.38 (m, 3H), 7.45-7.46 (m, 2H),
3 N'\ :{1 \ 3‘ 9 7.62 (t, J=8.0 Hz, 1H), 7.95 (s, 1H), 7.99 (d, J=8.0 Hz, 3
3 7/ 1H), 825 (hrs, 1H). 3
3 MS [M+H}+=409 3

13 3 'H—NMR 6 (ppm): 165 (t, J=6.0 Hz, 1H), 1.95 (t, 1:60 Hz, 1H), 2.16 (t, J=6.0 Hz, 1H), 2.21 (s, 3H), 2.52 (s, 3H),

4.50 (d, 1:94 Hz, 1H), 4.58 (d, J=9.4 Hz, 1H), 7.28-7.36

(m, 3H), 7.44—7.46 (m, 2H), 7.58 (d, J=5.8 Hz, 1H)3

7.64-7.66 (m, 1H), 7.76 (d, J=8.8 Hz, 1H), 8.01 (s, 1H), 3

827 (hrs, 1H), 8.45 (d, J=5.8 Hz, 1H), 914 (hrs, 1H). 3
MS [M+H]+=425 3
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[0243] 

[Table 12] 

Example 

14 

15 

Structural formula NMR ( 400MHz, CDC b) and/or MS 
1H-NMR o (ppm): 1.62 (dd, 1=5.2, 8.0 Hz, 1H), 1.91 (t, 

1=5.2 Hz, 1H), 2.12-2.15 (m, 1H), 2.20 (s, 3H), 2.54 (s, 

3H), 3.39 (s, 3H), 4.41-4.43 (m, 3H), 4.51 (d, 1=9.2 Hz, 

1H), 7.03-7.04 (m, 1H), 7.27-7.38 (m, 3H), 7.44-7.47 (m, 

2H), 7.97 (s, 1H), 8.00 (brs, 1H), 8.22 (d, 1=5.2 Hz, 1H), 

8.48 (brs, 1H). 

MS [M+Hf=419 
1H-NMR 6 (ppm): 1.64 (dd, 1=5.6, 8.0 Hz, 1H), 1.92 (t, 

1=5.6 Hz, 1H), 2.15 (dd, 1=5.6, 8.0 Hz, 1H), 2.20 (s, 3H), 

2.54 (s, 3H), 4.41 (d, 1=9.6 Hz, 1H), 4.50 (d, 1=9.6 Hz, 1H), 

6.56 (t, 1=56.0 Hz, 1H), 7.18-7.39 (m, 4H), 7.46-7.48 (m, 

2H), 7.96 (s, 1H), 8.21 (brs, 1H), 8.38-8.40 (m, IH). 

MS [M+Ht=425 
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[Table 1 2]
 

Example Structural formuia NIVER (400MHz, CDC13) and/or MS 
14

  
IH—NMR 5 (ppm): 1.62 (dd, 1:52, 8.0 Hz, 1H), 1.91 (t,

7:52 Hz, 1H), 2.12—2.15 (m, 1H), 2.20 (s, 3H), 2.54 (s,

3H), 3.39 (s, 3H), 4.41—4.43 (m, 3H), 4.51 (d, J=9.2 Hz,

1H), 7.03704 (m, 1H), 7.27-7.38 (m, 3H), 7.44—7.47 (m,

2H), 7.97 (s, 1H), 8.00 (brs, 1H), 8.22 ((1, 1:52 Hz, 1H),

848 (hrs, 1H).

Ms [M+H]*=419

‘H—NMR 6 (ppm): 1.64 (dd, J=5.6, 8.0 Hz, 1H), 1.92 (t,

J=5.6 Hz, 1H), 2.15 (dd, J=5.6, 8.0 Hz, 1H), 2.20 (s, 3H),

2.54 (s, 3H), 4.41 (d, 7:96 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H),

6.56 (t, J=56.0 Hz, 1H), 7184.39 (m, 4H), 7.46-7.48 (m,

2H), 7.96 (s, 1H), 821 (hrs, 1H), SSS-8.40011, 1H).

1 MS [M+H]+=425
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[0244] 

[Table 13] 

Example 

16 

19 

22 

25 

E28 

[0245] 

5 [Table 14] 

Structural Example 
formula, MS 

0 17 

'Y)_ 
~0~ \ 
N/N =-CI 

MS [M+Ht= 
409 

OJ)_ 
20 

rlnob-
NrN ~ 

MS[M+Ht= 
417 

0 23 
'·~-~ o..J NH 

~oq 
NrN 'N 

)-Jo 
0 

MS[M+Ht= 
459 

0 26 

'Y)_ 
~0~ 
N/N 0 

MS[M+Ht 
=408 

0 29 
/·····~ o-' NH Yo!:> 

MS [M+Ht=389 

Structural formula, Example Structural formula, 
MS MS 

0 18 
OJ)_ '•'··~ o--' NH 

0 NH YDOP mob IN F N N/N ""--

OH 

MS[M+Ht= 
MS [M+Ht= 

404 
393 

0 21 0 Y)_ '·~.~ o-' NH 

'A'~ Yl'£; N/N ~ N/N 0 """-

0 
\._l_ 

0 

MS[M+Ht= MS(M+Ht= 
416 459 

0 24 

C:Y\"" '~ .. ~ o-' NH 

Yl'(( Ylob-\ 
N~~ HN ""-

N/N ,.__ . Cl 

OJ-/ 
MS [M+Ht= 

MS[M+Ht= 408 
445 

0 27 0 "i}_ li}_ 
0 NH 

rln6A 'Y'nj:{ 
NfA A! ,..._a IN N!V F 

N 

MS[M+Ht= MS [M+Ht= 
417 433 

QJ)_ 
30 

QJ}_ 
'!nob ~ ',!:? NfN >~,..._ 

MS [M+Ht =452 MS [M+Ht=410 
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Example 

31 

34 

37 

40 

43 

[0246] 

Example 45 

Structural formula, 

MS 

OF}_ 
~ob-
N/A F "'-- F 

MS [M+Ht= 

410 

0 .. ~ 
OJ If NH 

'~ 0 0---'-?-' ;/ , . I 
N~~ F ~ -N 

MS [M+Ht= 

417 

0 'Y1-
'A:/J N/N 0 

MS [M+Ht= 

416 

0 J}_ y,op 
N~~ 

HO 

MS [M+Ht= 

418 

0 J}_ 
'Aj:J NfN F -:_ 

F F 

MS [M+Ht= 

442 

Example Structural formula, Example Structural formula, 

MS MS 

32 0 33 
OF}_ ··~-~ 

O_j NH 

~66 mop IN ~ /N C1 ~N 
C1 F 

MS[M+Ht= MS[M+Ht= 

426 409 

35 

0 
36 

OF}_ 'Y)_ ~ob yZ 0~ 
· II 1 N/A o, ~ 
N/N "'"--- N 

Cl 

MS[M+Ht= MS[M+Ht= 

433 404 

38 0 39 0 Y1-'Y1-'A"jJ ~op 
N~~ HN ~ NfN l ~ 

\~~ N 

MS[M+Ht= MS [M+Ht= 

441 413 

41 0 42 0 J}_ "Y)_ Y.J:> ~ '/:J NfN ~N N~~ ~ 
N!V 

/0 

MS[M+Ht= MS[M+Ht= 

400 418 

44 0 Y)_ rlup 
N/N F ~N 

F F 

MS[M+Ht= 

443 
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Synthesis of ( 1 R,2S)-N -( 5-chloro-4-methylpyridin-2-yl)-2-[(2, 4-dimethylpyrimidin-5-

yl)oxymethyll-2-phenylcyclopropanecarboxamide ( 45) 

[Formula 4 7] 

OIJ,,,,, •. A _H j: YNYu 
~N 45 

5 [0247] 

The carboxylic acid Prep 13-7 (500 mg) was dissolved in dichloromethane(S ml), 

and oxalyl chloride (288 f..ll) and DMF (several droplets) were then added to the obtained 

solution. The obtained mixture was stirred at a room temperature for 2 hours. Thereafter, the 

reaction solution was concentrated under a reduced pressure, so as to obtain a crude acid 

10 chloride. Thereafter, N,N-diisopropylethylamine (664 f..ll) was added to a 1,4-dioxane solution 

(4.5 ml) of2-amino-5-chloro-4-methylpyridine (359 mg), and the temperature ofthe obtained 

mixture was then increased to 125°C. A 1,4-dioxane solution (3 ml) ofthe crude acid chloride 

was added dropwise to the reaction solution, and while maintaining the temperature, the obtained 

mixture was stirred for 1 hour. The reaction system was cooled to a room temperature, and the 

15 reaction solution was then stirred for 12 hours. Thereafter, several droplets ofwater were added 

to the reaction solution, followed by concentration under a reduced pressure. The residue was 

purified by NH-silica gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: M + 

L, n-heptane : ethyl acetate). The obtained product of interest was washed with ether, was 

collected by filtration, and was then dried, so as to obtain the above-captioned compound (95.5 

20 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.54-1.68 (m, 1H), 1.90 (t, J=5.6 Hz, 1H), 2.07-2.16 (m, 

1H), 2.21 (s, 3H), 2.35 (s, 3H), 2.55 (s, 3H), 4.40 (d, J=9.6 Hz, lH), 4.51 (d, J=9.6 Hz, 1H), 

7.20-7.50 (m, SH), 7.97 (s, 1H), 7.98 (s, lH), 8.16 (s, lH), 8.27 (s, 1H). 

MS [M+Ht=423 

25 [0248] 

*The compounds ofExamples 46 to 50 were synthesized by reacting the 

carboxylic acid Prep 13-7 with any amine by the same method as that ofExample 45. 

Purification was carried out by LC-MS. 
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[0249] 

[Table 15] 

Example 

46 

49 

[0250] 

Example 51 

Structural formula, Example 
MS 

0 47 

Y)_ "Adf; N/N =-
~ N 

MS [M+Ht =400 

0 50 

Y}_ 
~oh N/N 

Cl 

MS [M+Ht =409 

Structural formula, Example Structural formula, 
MS MS 

0 48 0 Y)_ n-
~o]J ~ 06-a 

~ NJN ~ \ N/N =-

MS [M+Ht=389 
MS [M+Ht =406 

0 Y)_ 
~oty 
N~~ ? ~ 

MS [M+Ht=405 

Synthesis of (1R.2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-

5 2-yl)-2-phenylcyclopropanecarboxamide (51) 

[Formula 48] 

o:IY~ N 

0 
0 YF "r) 

/N 51 

[0251] 

The carboxylic acid Prep 13-7 (2.86 g) was dissolved in N,N-dimethylformamide 

(57 ml), and 2-amino-5-fluoro-4-picoline (1.45 g) and N,N-diisopropylethylamine (2 ml) were 

10 then added to this solution. Thereafter, HATU ( 4.3 8 g) was added to the mixed solution under 

cooling on ice. The mixed solution was stirred in a nitrogen atmosphere at a room temperature 

for 3 hours. Thereafter, 2-amino-5-fluoro-4-picoline (242 mg) was added to the reaction 

solution, and the obtained mixture was further stirred for 15 hours. Thereafter, 2-amino-5-
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fluoro-4-picoline (300 mg) was added to the reaction solution, and the obtained mixture was 

further stirred for 24.5 hours. Subsequently, water was added to the reaction solution, and the 

mixture was then extracted with ethyl acetate (x 3). The organic layer was washed with a 

saturated saline, and was then dried over anhydrous magnesium sulfate. The filtrate was 

5 concentrated under a reduced pressure. The residue was purified by silica gel column 

chromatography {YAMAZEN, Hi-Flush™ column, Size: L (NH-inject column)+ 3L, n­

heptane : ethyl acetate}. The obtained product of interest was dissolved in ethyl acetate (2 ml) 

and hexane (24 rnl) at 60°C, and while gradually cooling the obtained mixture to a room 

temperature, it was left overnight. Thereafter, the precipitated solid was collected by filtration 

10 and was then dried, so as to obtain the above-captioned compound (2.4 g). 
1H-NMR (400 1\llHz, CDCh) o (ppm): 1.56-1.66 (m, lH), 1.90 (t, J=4.8 Hz, lH), 2.10 (dd, J=6.0, 

8.0 Hz, lH), 2.21 (s, 3H), 2.24-2.30 (m, 3H), 2.55 (s, 3H), 4.41 (d, J=9.6 Hz, lH), 4.51 (d, J=9.6 

Hz, lH), 7.20-7.54 (m, 5H), 7.90-8.04 (m, 3H), 8.25 (s, lH). 

MS [M+Hf =407 

15 [0252] 

* The compounds ofExamples 52 to 72 were synthesized by reacting the 

carboxylic acid Prep 13-7 with any amine by the same method as that of Example 51. 
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[0253] 

[Table 16] 

Example Structural formula 

52 

53 

54 

55 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.61 (dd, J=8.0, 4.8 Hz), 1.95 (t, J=5.2 

Hz, 1H), 2.19-2.25 (m, 1H), 2.21 (s, 3H), 2.52 (s, 3H), 4.45 

(d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 7.25-7.70 (m, 

6H), 7.62-7.67 (m, 1H), 7.5-7.81 (m, 1H), 7.82-7.94 (m, 

1H), 7.99 (s, 1H), 8.11-8.13 (m, 1H), 8.22-8.27 (m, 1H), 

8.89-8.04 (brs, 1H). 
1H-NMR o(ppm): 1.64 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.12 (dd, J=8.0, 6.0 Hz, 1H), 2.24 (s, 3H), 

2.56 (s, 3H), 4.47 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 

6.89 (dd, J=9.2, 2.8 Hz, 1H), 7.29 (t, J=7.2 Hz, 1H), 7.35 (t, 

J=7.2 Hz, 2H), 7.44 (d, J=7.2 Hz, 2H), 7.93 (brs, 1H), 7.99 

(s, 1H), 8.12-8.17 (m, 2H). 
1H-NMR o (ppm): 1.64 (dd, J=8.4, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.12 (dd, J=8.4, 6.0 Hz, 1H), 2.23 (s, 3H), 

2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 

7.26 (t, J=8.8 Hz, 1H), 7.29 (t, J=7.2 Hz, 1H), 7.34 (d, J=7.2 

Hz, 2H), 7.43 (d, J=7.2 Hz, 2H), 7.99 (s, 1H), 8.10 

(dd ,J=8.8, 2.8 Hz, 1H), 8.11 (brs, 1H), 8.34 (d, J=2.8 Hz, 

1H). 
1H-NMR o (ppm): 1.67 (dd, J=8.0, 5.2 Hz, 1H), 1.96 (t, 

J=5.2 Hz, 1H), 2.19 (dd, J=8.0, 5.6 Hz, 1H), 2.20 (s, 3H), 

2.52 (s, 3H), 4.52 (d, J=9.6 Hz, 1H), 4.58 (d, J=9.6 Hz, 1H), 

7.29 (t, J=7.2 Hz, 1H), 7.36 (t, J=7.2 Hz, 2H), 7.47 (d, J=7.2 

Hz, 2H), 7.53 (t, J=8.0 Hz, 1H), 7.63 (t, J=8.0 Hz, 1H), 7.75 

(d, J=8.0 Hz, 1H), 8.02 (s, 1H), 8.04 (d, J=8.0 Hz, 1H), 8.17 

(brs, 1H), 8.69 (d, J=2.0 Hz, 1H), 8.75 (d, J=2.0 Hz, 1H). 
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[Table 16]

  
52
Example _ Structural formula NMR (400 MHZ, CDCI3) and/0r IVIS

1H—NMR 5 (ppm): 1.61 (dd, 1:80, 4.8 Hz), 1.95 (t, 3:52

Hz, 1H), 2.19—2.25 (m, 1H), 2.21 (s, 3H), 2.52 (s, 3H), 4.45

(d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 7.25—7.70 (m,

6H), 7.62—7.67 (m, 1H), 75-781 (m, 1H), 7.82—7.94 (m,

  
  

  
 

 

 
8.89-8.04 (brs, 1H).  
 

53

54

55
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lH-NMR 5(ppm): 1.64 (dd, J=8_0, 5.2 Hz, 1H), 1.91 (t,

J=5.2 Hz, 1H), 2.12 (dd, J=8.0, 6.0 Hz, 1H), 2.24 (s, 3H),

2.56 (s, 3H), 4.47 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H),

6.89 (dd, 1:92, 2.8 Hz, 1H), 7.29 (t, 1:72 Hz, 1H), 7.35 (t,

J=7.2 Hz, 2H), 7.44 (d, 1:72 Hz, 2H), 7.93 (hrs, 1H), 7.99

(s, 1H), 8.12-8.17 (m, 2H).

HNMR 5 (ppm): 1.64 (dd, J=8.4, 5.2 Hz, 1H), 1.91 (t,

1:52 Hz, 1H), 2.12 (dd, 1:84, 6.0 Hz, 1H), 2.23 (s, 3H),

2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H),

7.26 (t, J=8.8 Hz, 1H), 7.29 (t, J=7.2 Hz, 1H), 7.34 (:3, 1:72

Hz, 2H), 7.43 (d, J=7.2 Hz, 2H), 7.99 (s, 1H), 8.10

(dd ,I=8.8, 2.8 Hz, 1H), 8.11 (hrs, 1H), 8.34 (d, J=2.8 Hz,

1H).

1H—NMR 5 (ppm): 1.67 (dd, J=8.0, 5.2 Hz, 1H), 1.96 (1:,

J=5.2 Hz, 1H), 2.19 (dd, J=8.0, 5.6 Hz, 1H), 2.20 (s, 3H),

2.52 (s, 3H), 4.52 (d, 1:96 Hz, 1H), 4.58 (d, J=9.6 Hz, 1H),

7.29 (t, J=7.2 Hz, 1H), 7.36 (1:, 1:72 Hz, 2H), 7.47 (d, 1=7.2

Hz, 2H), 7.53 (t, J=8.0 Hz, 1H), 7.63 (1;, 1:80 Hz, 1H), 7.75

(d, 1:80 Hz, 1H), 8.02 (s, 1H), 8.04 (d, 1:80 Hz, 1H), 8.17

(brs, 1H), 8.69 (d, J=2.0 Hz, 1H), 8.75 (d, J=2.0 Hz, 1H).

  
  
 

i

1 7/11 \ 1 1H), 7.99 (s, 1H), 8.11-8.13 (m, 1H), 8.22—8.27 (m, 1H),
1

i
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(0254] 

[Table 17-1] 

Example 

56 

57 

58 

59 

Structural formula 

0 'Y1-
~ 0 beMa fV~ 

N/N "'--- N 

0 'Y1-
~ OJ;N N/N ,.._F 

0 'Y)_ 
~0~ N~~ , ~ N 

Br 

0 Y}_ 
~OJ::; 
N~~ Br =- N 

Cl 

NMR(400 MHz, CDCh) and/orMS 
1H-NMR o (ppm): 1.63 (dd, 1=8.0, 5.2 Hz, 1H), 1.90 (t, 

1=5.2 Hz, 1H), 2.15 (dd, 1=8.0, 5.6 Hz, 1H), 2.21 (s, 3H), 

2.55 (s, 3H), 4.04 (s, 3H), 4.46 (d, 1=9.2 Hz, 1H), 4.55 (d, 

1=9.2 Hz, 1H), 6.85 (dd, 1=7.6, 4.8 Hz, 1H), 7.30 (t, 1=7.6 

Hz, 1H), 7.38 (t, 1=7.6 Hz, 2H), 7.47 (d, 1=7.6 Hz, 2H), 

7.85 (d, 1=4.8 Hz, 1H), 7.99 (s, 1H), 8.01 (brs, 1H), 8.43 

(d, 1=7.6 Hz, 1H). 
1H-NMR o (ppm): 1.65 (dd, 1=8.0, 5.2 Hz, 1H), 1.90 (t, 

1=5.2 Hz, 1H), 2.09 (dd, 1=8.0, 6.0 Hz, 1H), 2.25 (s, 6H), 

2.57 (s, 3H), 4.47 (d, 1=9.6 Hz, 1H), 4.53 (d, 1=9.6 Hz, 

1H), 7.30 (t, 1=7.2 Hz, 1H), 7.36 (t, 1=7.2 Hz, 2H), 7.45 

(d, 1=7.2 Hz, 2H), 7.74 (brs, 1H), 7.93 (s, 1H), 7.97-7.99 

(m, 2H). 
1H-NMR o (ppm): 1.64 (dd, 1=8.0, 5.2 Hz, 1H), 1.90 (t, 

1=5.2 Hz, 1H), 2.11 (dd, 1=8.0, 5.6 Hz, 1H), 2.23 (s, 3H), 

2.34 (s, 3H), 2.56 (s, 3H), 4.46 (d, 1=9.6 Hz, 1H), 4.53 (d, 

1=9.6 Hz, 1H), 7.28 (t, 1=7.2 Hz, 1H), 7.34 (t, 1=7.2 Hz, 

2H), 7.43 (d, 1=7.2 Hz, 2H), 7.93-8.00 (m, 3H), 8.14 (d, 

1=2.8 Hz, 1H). 
1H-NMR o (ppm): 1.66 (dd, 1=8.0, 5.2 Hz, 1H), 1.91 (t, 

1=5.2 Hz, 1H), 2.10 (dd, 1=8.0, 5.6 Hz, 1H), 2.24 (s, 3H), 

2.57 (s, 3H), 4.45 (d, 1=9.6 Hz, 1H), 4.52 (d, 1=9.6 Hz, 

1H), 7.29 (t, 1=7.2 Hz, 1H), 7.35 (t, 1=7.2 Hz, 2H), 7.42 

(d, 1=7.2 Hz, 2H), 7.99 (s, 1H), 8.04 (brs, 1H), 8.30 (d, 

1=2.4 Hz, lH), 8.47 (d, J=2.4 Hz, lH). 
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[Table 17-2] 

60 

0 IY)_ 
'r\ol:; 
N~~ ~ N 

F3C 

(0255] 

[Table 18-1] 

Example 

61 

62 

63 

64 

Cl 

Structural formula 

0 Y)_ 
'!nob 
N~~ -o """-- N 

0 A rln1::; N/AMeO -FN 

0 Y)_ 
'r\ol:; 
N~~ NC ~ N 

Cl 

0 'Y)_ 
'r\ob 
N/N ::c---

1H-NMR 6 (ppm): 1.68 (dd, J=8.0, 5.2 Hz, 1H), 1.93 (t, 

J=5.2 Hz, 1H), 2.12 (dd, J=8.0, 5.6 Hz, 1H), 2.24 (s, 3H), 

2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6 Hz, 1H), 

7.30 (t, J=7.2 Hz, 1H), 7.36 (t, J=7.2 Hz, 2H), 7.44 (d, J=7.2 

Hz, 2H), 7.99 (s, 1H), 8.01 (brs, 1H), 8.46 (d, J=2.8 Hz, 1H), 

8.57 (d, J=2.8 Hz, 1H). 

NMR (400 MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.64 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.14 (dd, J=8.0, 6.0 Hz, 1H), 2.23 (s, 3H), 

2.56 (s, 3H), 3.79 (s, 3H), 4.47 (d, J=9.6 Hz, 1H), 4.54 (d, 

J=9.6 Hz, 1H), 7.29 (t, J=7.6 Hz, 1H), 7.34 (t, J=7.6 Hz, 

2H), 7.45 (d, J=7.6 Hz, 2H), 7.85 (brs, 1H), 8.00 (s, 1H), 

8.04-8.07 (m, 3H). 
1H-NMR 6 (ppm): 1.65 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.09 (dd, J=8.0, 5;6 Hz, 1H), 2.25 (s, 3H), 

2.56 (s, 3H), 3.42 (s, 3H), 4.46 (s, 2H), 4.47 (d, J=9.6 Hz, 

1H), 4.52 (d, J=9.6 Hz, 1H), 7.30 (t, J=7.2 Hz, 1H), 7.36 

(t, J=7.2 Hz, 2H), 7.45 (d, J=7.2 Hz, 2H), 7.65 (brs, 1H), 

7.99 (s, 1H), 8.11 (dd, J=8.4, 2.8 Hz, 1H), 8.15 (d, J=2.8 

Hz, 1H). 
1H-NMR o (ppm): 1.70 (dd, J=8.0, 5.2 Hz, 1H), 1.94 (t, 

J=5.2 Hz, 1H), 2.11 (dd, J=8.0, 5.6 Hz, 1H), 2.23 (s, 3H), 

2.57 (s, 3H), 4.45 (d, J=9.2 Hz, 1H), 4.51 (d, J=9.2 Hz, 

1H), 7.31 (t, J=7.2 Hz, 1H), 7.36 (t, J=7.2 Hz, 2H), 7.44 

(d, J=7.2 Hz, 2H), 7.93 (brs, 1H), 7.99 (s, 1H), 8.52 (d, 

J=2.8 Hz, 1H), 8.55 (d, J=2.8 Hz, 1H). 
1H-NMR 6 (ppm): 1.60 (dd, J=5.6, 8.0 Hz, 1H), 1.90 (t, 

J=5.6 Hz, 1H), 2.06 (dd, J=5.6, 8.0 Hz, 1H), 2.23 (s, 3H), 

2.55 (s, 3H), 4.47 (d, J=9.4 Hz, 1H), 4.54 (d, J=9.4 Hz, 

1H), 7.08-7.12 (m, 1H), 7.28-7.37 (m, 5H), 7.43-7.46 (m, 

4H), 7.58 (brs, 1H), 7.99 (s, 1H). 

MS [M+Ht=374 
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[Table 18-2] 

65 

0 
1H-NMR o (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.92 (t, 

J=5.2 Hz, 1H), 2.15 (brt, IH), 2.19 (s, 3H), 2.55 (s, 3H), /Y)_ 
rlnob 4.43 (d, J=9.6 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 6.94-6.98 

(m, 1H), 7.27-7.38 (m, 3H), 7.44-7.46 (m, 2H), 7.99 (s, 
\ N/N =- 1H), 8.04 (brd, lH), 8.20 (brs, 1H), 8.81-8.93 (m, 1H). 

MS [M+Ht=375 

66 0 
1H-NMR o (ppm): 1.62 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (t, 

1=5.6 Hz, 1H), 2.14 (dd, J=5.6, 8.0 Hz, lH), 2.22 (s, JH), 'Y)_ 
r1n 0 b 2.55 (s, JH), 4.48 (d, J=9.6 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 

7.21-7.43 (m, 6H), 7.99 (s, lH), 8.12 (brd, 1H), 8.22-8.45 N (m, 2H), 8.52 (d, J=2.0 Hz, 1H). N/N =-

MS [M+Ht=J75. 
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[0256] 

[Table 19] 

Example Structural formula 

67 

68 

69 

70 

NMR(400 MHz, CDCh) and/orMS 
1H-NMR cS (ppm): 1.62-1.65 (m, 1H), 1.92 (t, J=5.4 Hz, 

1H), 2.11-2.15 (m, 1H), 2.21 (s, 3H), 2.56 (s, 3H), 4.45 

(d, J=9.6 Hz, IH), 4.54 (d, J=9.6 Hz, 1H), 7.27-7.45 (m, 

7H), 8.00 (s, 1H), 8.46 (brs, 2H). 

MS [M+Ht=375 

1H-NMR cS (ppm): 1.63 (dd, J=5.2, 8.0 Hz, IH), 1.91 (t, 

J=5.2 Hz, 1H), 2.11 (brt, 1H), 2.21 (s, 3H), 2.55 (s, 3H), 

4.39 (d, J=9.4 Hz, 1H), 4.49 (d, J=9.4 Hz, 1H), 6.66 (dd, 

J=2.6, 8.0 Hz, 1H), 7.28-7.39 (m, 3H), 7.45-7.47 (m, 2H), 

7.74 (q, J=8.0 Hz, 1H), 7.92 (brd, 1H), 7.96 (s, 1H), 

8.17-8.19 (m, 1H). 

MS [M+Ht =393 
1H-NMR cS (ppm): 1.60 (dd, J=5.2, 8.0 Hz, 1H), 1.90 (t, 

J=5.2 Hz, 1H), 2.11 (brt, 1H), 2.20 (s, 3H), 2.28 (s, 3H), 

2.54 (s, 3H), 4.40 (d, J=9.4 Hz, lH), 4.51 (d, J=9.4 Hz, 

1H), 7.27-7.38 (m, 3H), 7.45-7.48 (m, 3H), 7.94 (brd, 

1H), 7.96 (s, 1H), 8.08 (q, J=0.8 Hz, 1H), 8.27 (brs, 1H). 

1H-NMR cS (ppm): 1.60 (dd, J=5.2, 7.6 Hz, 1H), 1.90 (t, 

J=5.2 Hz, 1H), 2.13 (brt, 1H), 2.21 (s, 3H), 2.47 (s, 3H), 

2.54 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 

1H), 6.90 (d, J=7.2 Hz, lH), 7.27-7.38 (m, 3H), 7.46-7.48 

(m, 2H), 7.55 (brt, lH), 7.86 (brd, lH), 7.96 (s, 1H). 

MS [M+Ht=389 
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[0257] 

[Table 20] 

Example 

71 

72 

[0258] 

Example 73 

Structural formula NMR ( 400 1\lffiz, CDCh and/or MS 

0 
1H-NMR 8 (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.12 (dd, J=5.2, 8.0 Hz, 1H), 2.21 (s, 'Y)_ 
rlno~ 

3H), 2.55 (s, 3H), 3.41 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 

4.45-4.54 (m, 3H), 7.30-7.39 (m, 3H), 7.45-7.48 (m, 

2H), 7.96 (s, 1H), 8.07 (d, J=l.2 Hz, 1H), 8.17-8.18 (m, NYN ::::-....F 
1H), 8.25 (brs, 1H). 

/0 MS [M+Ht=437 

MS [M+Ht=405 

0 ':!)_ 
0 NH 

Yn 0 ~ 
NJN \ '-N/ 

5 Synthesis of {1R2S)-2-f{2.4-dimethylpyrimidin-5-yl)oxymethyll-N-(5-fluoro-4-

methoxypyridin-2-yl)-2-phenylcyclopropanecarboxamide {73-2) 

[Formula 49] 

(1) (2) 
0 ""'"" .. A 
J_J )--PNH N 
l u ~ 
NyN 0 =-

/ \ F 
73-2 

[0259] 

( 1) ( 1R.2S)-2-f(2, 4-dimethylpyrimidin-5-yl)oxymethyll-2-phenylcyclopropanecarboxamide (73-

10 ll 
N,N-diisopropylethylamine was added to a DMF solution (15 ml) of the 

carboxylic acid Prep 13-7 (1.0 g), HOBt (679 mg), WSC (963 mg) and ammonium chloride (358 

mg) at a room temperature, and the obtained mixture was then stirred for 7 days. Thereafter, a 

- 136-

Page 353 of 453



saturated sodium bicarbonate aqueous solution was added to the reaction solution, and the 

obtained mixture was then extracted with ethyl acetate (x 2). The organic layer was dried over 

anhydrous magnesium sulfate and was then filtered. The filtrate was concentrated under a 

reduced pressure, and the residue was then purified by silica gel column chromatography (n-

5 heptane : ethyl acetate= 9: 1 to 1 : 4). The obtained crude product was dissolved in ethyl 

acetate, and h-hexane was then added to the solution. The precipitated solid was collected by 

filtration and was then dried, so as to obtain compound 74-1 (606 mg). 
1H-Nl.\tfR (400 MHz, CDCh) 8 (ppm): 1.53 (dd, J=4.8, 8.4 Hz, 1H), 1.79 (dd, J=4.8, 6.0 Hz, 1H), 

1.99 (dd, J=6.0, 8.4 Hz, 1H), 2.35 (s, 3H), 2.58 (s, 3H), 4.45 (s, 2H), 5.40 (brs, 1H), 5.77 (brs, 

10 1H), 7.27-7.36 (m, 3H), 7.42-7.45 (m, 2H), 7.98 (s, 1H). 

MS [M+Ht =298 

[0260] 

(2) C1R.2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyll-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide (73-2) 

15 The temperature of a 1,4-dioxane solution (20 ml) ofthe compound 73-1 (300 

mg), the 2-chloro-5-fluoro-4-methoxypyridine (245 rng) obtained in Production Example 9-(1), 

xantphos (351 mg), potassium triphosphate (429 mg) and tris(dibenzylidene) dipalladium (185 

mg) was increased to 95°C, and the solution was then stirred for 26 hours. Thereafter, water 

was added to the reaction solution, and the obtained mixture was then extracted with ethyl 

20 acetate (x 1). The organic layer was successively washed with water and a saturated saline, and 

was then dried over anhydrous magnesium sulfate, followed by filtration. The filtrate was 

concentrated under a reduced pressure, and the residue was then purified by silica gel column 

chromatography (n-heptane: ethyl acetate= 7: 3, to ethyl acetate), and then by NH-silica gel 

column chromatography (n-heptane: ethyl acetate= 4: 1 to 2: 3). The obtained crude product 

25 was dissolved in chloroform, and n-hexane was then added to the solution. The precipitated 

solid was collected by filtration and was then dried, so as to obtain compound 73-2 (304 mg). 
1H-Nl\1R (400 MHz, CDCh) 8 (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.89 (t, J=5.6 Hz, 1H), 2.11 

(dd, J=5.6, 8.0 Hz, 1H), 2.23 (s, 3H), 2.55 (s, 3H), 3.88 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.51 (d, 

J=9.6 Hz, 1H), 7.28-7.39 (m, 3H), 7.45-7.48 (m, 2H), 7.82 (d, J=6.4 Hz, 1H), 7.97 (d, J=2.8 Hz, 

30 1H), 7.98 (s, 1H), 8.30 (brs, 1H). 

MS [M+Nat=445 

[0261] 

*The compounds ofExamples 74 and 75 were synthesized from the carboxylic 

acid amide obtained in Example 74-1 by the same method as that ofExample 73. 
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[0262] 

[Table 21] 

Example 

74 

75 

[0263] 

Example 76 

Structural formula 

0 'Y}_ rlnob \ N/N 0 ""'"-. 
)-.F 

F 

0 'Y)_ Yuot \\ 
N::,.. N =-- N r -o 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR (400 MHz, CDCb) 8 (ppm): 1.67 (dd, J=5.6, 8.0 

Hz, lH), 1.93 (t, J=5.6 Hz, 1H), 2.11 (dd, J=5.6, 8.0 Hz, 

1H), 2.23 (s, 3H), 2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 

4.53 (d, J=9.6 Hz, 1H), 6.53 (t, J=72.6 Hz, 1H), 7.28-7.39 

(m, 3H), 7.44-7.46 (m, 2H), 7. 79 (brs, 1H), 7.99 (s, 1H), 

8.06 (brs, 1H), 8.23 (d, J=2.0 Hz, 1H), 8.37 (d, J=2.0 Hz, 

1H). 

MS [M+H)-'-=441 

MS [M+Ht=406 

5 Synthesis of (1R,2S)-N-( 4,6-difluoropyridin-2-yl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide (76-1) and (1R2S)-N-(2.6-difluoropyridin-4-yl)-2-[(2.4-

10 

dimethylpyrimidin-5-yl)oxymethyl]-2-phenylcyclopropanecarboxamide (76-2) 

[Formula 50] 

0 "'"""··A 
J__J J-b-NH N 
·J IJ ~ N/N F =-- F 

+ 

76-1 76-2 

[0264] 

Sodium hydride (60%, 26.9 mg) was added to a NMP solution (5 ml) ofthe 

compound 73-1 (100 mg), and the obtained mixture was stirred at a room temperature for 10 

minutes. Thereafter, 2,4,6-trifluoropyridine (89.4 mg) was added to the reaction solution. The 

temperature of the reaction solution was increased to 1 00°C, and it was then stirred for 4 days. 

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 
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with ethyl acetate (x 1). The organic layer was successively washed with water and a saturated 

saline, and was then dried over anhydrous magnesium sulfate, followed by filtration. The 

filtrate was concentrated under a reduced pressure, and the residue was then purified by silica gel 

column chromatography (n-heptane: ethyl acetate= 4: 1 to 1 : 9), so as to obtain the above-

5 captioned compound 76-1 (11.1 mg) and compound 76-2 (23 .4 mg). 

[0265] 

76-1 
1H-Nl\1R (400 MHz, CDCh) o (ppm): 1.64 (dd, J=5.6, 8.0 Hz, lH), 1.91 (t, J=5.6 Hz, lH), 2.09 

(dd, J=5.6, 8.0 Hz, lH), 2.22 (s, 3H), 2.55 (s, 3H), 4.37 (d, J=9.8 Hz, lH), 4.48 (d, J=9.8 Hz, 

10 lH), 6.39 (dt, J=7.6, 1.6 Hz, lH), 7.28-7.39 (m, 3H), 7.43-7.46 (m, 2H), 7.74 (dd, J=1.6, 10.0 

Hz, lH), 7.95 (s, lH), 8.21 (brs, lH). 

MS [M+Ht=411 

[0266] 

76-2 

15 1H-NMR (400 MHz, CDCh) o (ppm): 1.70 (dd, J=5.6, 8.0 Hz, lH), 1.94 (t, J=5.6 Hz, U:I), 2.07 

(dd, J=5.6, 8.0 Hz, lH), 2.22 (s, 3H), 2.57 (s, 3H), 4.42 (d, J=9.6 Hz, lH), 4.51 (d, J=9.6 Hz, 

lH), 7.00 (s, 2H), 7.31-7.39 (m, 3H), 7.42-7.45 (m, 2H), 7.86 (brs, lH), 7.98 (s, lH). 

MS [M+Ht=411 

[0267] 

20 Example 77 

Synthesis of ( 1 R,2 S )-2-[(2, 4-dimethylpyrimidin-5-yl)oxymethyll-N -( 4-fluorophenyl}-2-

phenylcyclopropanecarboxamide (77) 

[Formula 51] 

[0268] 

25 The carboxylic acid Prep 13-7 (30 mg) was dissolved in N,N-dimethylformamide 

(1 ml), and 4-fluoroaniline (33.7 mg), N,N-diisopropylethylamine (176 ul) and HOBt (40.9 mg) 

were then added to the obtained solution. Then, WSC (58.1 mg) was added thereto at a room 

temperature, and the obtained mixture was stirred for 21 hours. Thereafter, the reaction 
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solution was separated by purification using LC-MS (Waters, column: CAPCELL P AK, C 18, 

ACR, S-5, 20 mm I.D. x 50 mm, AGEE01114, mobile phase: methanol-water-TFA), so as to 

obtain the above-captioned compound (10.34 mg). 

MS [M+Ht=392 

5 [0269] 

* The compounds of Examples 78 to 80 were synthesized by reacting the 

carboxylic acid Prep 13-7 with any amine by the same method as that ofExample 77. 

Purification was carried out by LC-MS. 

(0270] 

10 (Table 22] 

Example Structural formula, 

MS 

78 

0 Y>-0 NH F 

Yno(j 
NfN ~ 

MS [M+Ht =392 

[0271] 

Example 81 

Example 

79 

Structural formula, Example Structural formula, 

MS MS 

0 
80 0 )')_ 'f}_ 0 NH ~ 06-'r)ob-- NfN =- ~ 

NfN """--- F 

MS (M+Ht=399 

MS [M+Ht=392 

Synthesis of (1R,2S)-2-[(2,4-dimethyl-1-oxopyrimidin-5-yl)oxymethyl]-N-(6-fluoropyridin-3-

yl)-2-phenylcyclopropanecarboxamide (81) 

[Formula 52] 

(1) 

15 [0272] 

The compound 54 (40 mg) was dissolved in dichloromethane (5 ml), and 3-

chloroperoxybenzoic acid (26.4 mg) was then added to the solution. The obtained mixture was 

stirred for 18 hours. Thereafter, potassium carbonate (50 mg) was added to the reaction 
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solution, and the obtained mixture was further stirred for 1 hour. After completion of filtration, 

the solvent was distilled away under reduced pressure, and the residue was then purified by silica 

gel column chromatography (n-heptane : ethyl acetate= 3 : 1 to 0 : 1, and then, ethyl acetate: 

methanol= 8 : 1), so as to obtain the above-captioned compound (25.0 mg). 

5 1H-NMR (400 .MHz, CDCh) 8 (ppm): 1.62 (dd, J=8.0, 5.2 Hz, 1H), 1.86 (t, J=5.2 Hz, 1H), 2.23 

(dd, J=8.0, 6.0 Hz, 1H), 2.24 (s, 3H), 2.54 (s, 3H), 4.38 (d, J=9.6 Hz, 1H), 4.41 (d, J=9.6 Hz, 

1H), 6.89 (dd, J=9.2, 2.8 Hz, 1H), 7.27 (t, J=7.2 Hz, lH), 7.32 (t, J=7.2 Hz, 2H), 7.42 (d, J=7.2 

Hz, 2H), 7.91 (s, 1H), 8.18-8.22 (m, 2H), 8.62 (brs, 1H). 

[0273] 

10 Example 82 

15 

Synthesis of (1R2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-

2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide (82) 

[Formula 53] 

6~ 
'lu HN~:~ 

"1---N -I 82 
F 

[0274] 

N,N-diisopropylethylamine (278 ul) and HATU (604 mg) were added to a DMF 

solution (9.7 ml) ofthe carboxylic acid Prep 14-6 (388 mg) and 2-amino-5-fluoro-4-picoline 

(154 mg), while stirring at a room temperature. The obtained mixture was stirred at a room 

temperature for 6 hours. Thereafter, water was added to the reaction solution, and the obtained 

mixture was then extracted with ethyl acetate. The organic layer was dried over magnesium 

20 sulfate, and was then concentrated under a reduced pressure. The residue was purified by silica 

gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: L, n-heptane: ethyl acetate 

10%---+ 60%). A solid was precipitated with THF-heptane and was then collected by filtration, 

so as to obtain the above-captioned compound (289 mg). 
1H-NMR(400J\1Hz, CDCh) 8 (ppm): 1.55-1.65 (m, 1H), 1.91 (t, J=5.6Hz, 1H), 2.05-2.13 (m, 

25 1H), 2.22 (s, 3H), 2.27 (s, 3H), 2.56 (s, 3H), 4.41 (d, J=10.0 Hz, 1H), 4.50 (d, J=9.2 Hz, 1H), 

6.97-7.04 (m, 1H), 7.14-7.20 (m, 1H), 7.22-7.28 (m, 1H), 7.33 (td, J=8.0, 5.8 Hz, 1H), 7.93 (d, 

J=5.2 Hz, 1H), 7.99 (s, 1H), 8.00 (s, 1H), 8.24 (brs, 1H). 
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MS [M+Nat=447 

[0275] 

*The compounds ofExamples 83 to 94 were synthesized by reacting the 

carboxylic acid Prep 14-6 with any amine by the same method as that ofExample 82. 

5 [0276] 

[Table 23] 

Example Structural formula NMR ( 400 MHz, CDCh) and/or MS 

83 F 
1H-NMR 8 (ppm): 1.62 (dd, J=5.6, 8.0 Hz, lH), 1.92 (t, 

6 J=5.6 Hz, 1H), 2.05 (dd, J=5.6, 8.0 Hz, 1H), 2.23 (s, 3H), 

2.57 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 'J)_ 
'J\ob-

1H), 6.79-6.83 (m, 1H), 6.98-7.02 (m, 1H), 7.09-7.12 (m, 

lH), 7.15-7.40 (m, 5H), 7.64 (brs, lH), 8.01 (s, 1H). 

N/N ""'-- F MS [M+Ht=410 

84 F 1H-NMR 8 (ppm): 1.63 (dd, J=5.6, 8.2 Hz, 1H), 1.92 (t, 

6 J=5.6 Hz, 1H), 2.03 (dd, J=5.6, 8.2 Hz, 1H), 2.24 (s, 3H), 

'Y}_ 2.58 (s, 3H), 4.45 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6 Hz, 
0 NH 

1H), 6.98-7.36 (m, 6H), 7.49-7.54 (m, 2H), 8.01 (s, 1H). Y»OQ- MS [M+Ht =428 N/N ~F F 

85 F 1H-NMR o (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.93 (t, 

6 1=5.6 Hz, 1H), 2.13 (dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H), 

J)_ 2.56 (s, 3H), 4.40 (d, J=9.8 Hz, 1H), 4.50 (d, J=9.8 Hz, 

'J\06 1H), 6.98-7.06 (m, 2H), 7.16-7.20 (m, 1H), 7.23-7.36 (m, 
~ 2H), 7.98 (s, 1H), 8.13 (brs, 1H), 8.16 (d, J=5.6 Hz, 1H), NfN a ""'--

8.42 (brs, 1H). 

MS [M+Ht=427 

86 F 
1H-NMR o (ppm): 1.62 (dd, J=5.2, 8.0 Hz, lH), 1.92 (t, 

6 J=5.2 Hz, 1H), 2.09-2.13 (m, 1H), 2.22 (s, 3H), 2.55 (s, 

'Y}_ 3H), 3.41 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.45-4.54 (m, 

'!?no~ 
3H), 6.98-7.03 (m, lH), 7.16-7.19 (m, 1H), 7.23-7.36 (m, 

~ 2H), 7.98 (s, 1H), 8.07 (brs, 1H), 8.16-8.17 (m, 1H), 8.26 N/N =-F (brs, 1H). 
/0 MS [M+Ht=455 

[0277] 
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[Table 24-1] 

Example Structural formula 

87 

88 

89 

[Table 24-2] 

90 

[0278] 

[Table 25-1] 

F 

6 'Y)_ 
rlnob N/N ~N 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR 8 (ppm): 1.62 (dd, J=8.0, 5.2 Hz, 1H), 1.93 (t, 

J=5.2 Hz, 1H), 2.10-2.19 (m, 1H), 2.21 (s, 3H), 2.56 (s, 3H), 

4.41 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 6.97-7.07 (m, 

2H), 7.15-7.21 (m, 1H), 7.23-7.29 (m, 1H), 7.33 (td, J=8.0, 

5.6 Hz, 1H), 7.65-7.71 (m, 1H), 7.98 (s, 1H), 8.06 (brd, 

J=8.4 Hz, 1H), 8.24-8.28 (m, 1H), 8.56 (brs, 1H). 

1H-NMR o (ppm): 1.66 (dd, J=8.4, 5.2 Hz, 1H), 1.93 (t, 

J=5.4 Hz, 1H), 2.09 (dd, J=8.4, 5.6 Hz, 1H), 2.26 (s, 3H), 

2.58 (s, 3H), 4.50 (dd, J=19.8, 9.4 Hz, 2H), 6.87-6.93 (m, 

1H), 6.97-7.05 (m, 1H), 7.14-7.37 (m, 3H), 7.65 (brs, 1H), 

8.01 (s, 1H), 8.10-8.18 (m, 2H). 

MS [M+Ht =411 

1H-NMR 8 (ppm): 1.62 (dd, J=7.8, 5.4 Hz, 1H), 1.92 (t, 

J=5.4 Hz, 1H), 2.14 (dd, J=8.2, 5.8 Hz, 1H), 2.24 (s, 3H), 

2.57 (s, 3H), 3.78 (s, 3H), 4.47 (d, J=9.4 Hz, lH), 4.53 (d, 

J=9.4 Hz, 1H), 6.96-7.02 (m, 1H), 7.12-7.19 (m, 1H), 

7.20-7.24 (m, 1H), 7.31 (td, J=8.0, 6.0 Hz, 1H), 7.85 (brs, 

1H), 8.00-8.05 (m, 2H), 8.08 (d, J=1.6 Hz, 1H), 8.33 (brs, 

1H). 

MS [M+Ht=423 

1H-NMR 8 (ppm): 1.64 (dd, J=8.2, 5.0 Hz, 1H), 1.94 (t, 

J=5.8 Hz, 1H), 2.13 (dd, J=8.2, 5.8 Hz, 1H), 2.22 (s, 3H), 

2.56 (s, 3H), 4.44 (d, J=10.0 Hz, 1H), 4.52 (d, J=10.0 Hz, 

1H), 6.95-7.02 (m, 1H), 7.11-7.16 (m, 1H), 7.18-7.23 (m, 

1H), 7.27-7.34 (m, 1H), 7.43-7.47 (m, 2H), 8.01 (s, 1H), 

8.39 (brs, 1H), 8.44-8.49 (m, 2H). 

MS [M+Ht=393 
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Example Structural formula 

91 

92 

93 

[Table 25-2] 

94 

[0279] 

Example 95 

F 

6 'Y)_ 
rloo~ 
N~N '="-

'\ F 

NMR (400 MHz, CDCh) and/or MS 
1H-NMR 8 (ppm): 1.63 (dd, J=8.2, 5.4 Hz, 1H), 1.92 (t, 

J=5.4 Hz, 1H), 2.11 (dd, J=8.2, 5.8 Hz, 1H), 2.24 (s, 3H), 

2.26 (s, 3H), 2.58 (s, 3H), 4.47 (d, J=9.6 Hz, 1H), 4.52 (d, 

J=9.6 Hz, 1H), 6.96-7.03 (m, 1H), 7.14-7.20 (m, 1H), 

7.20-7.25 (m, 1H), 7.32 (td, J=8.0, 6.0 Hz, 1H), 7.90-8.04 

(m, 4H). 

MS [M+Ht =425 
1H-NMR 8 (ppm): 1.55-1.70 (m, 1H), 1.91 (t, J=5.6 Hz, 

1H), 2.05 (dd, J=7.8, 6.2 Hz, 1H), 2.26 (s, 3H), 2.58 (s, 

3H), 4.47 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 

6.94-7.04 (m, 3H), 7.17 (dt, J=10.4, 2.0 Hz, 1H), 7.21-7.27 

(m, 1H), 7.29-7.36 (m, 1H), 7.37-7.44 (m, 2H), 7.56 (brs, 

1H), 8.01 (s, 1H). 

MS [M+Ht=410 
1H-NMR 8 (ppm): 1.55-1.69 (m, 1H), 1.92 (t, J=5.4 Hz, 

1H), 2.06 (dd, J=8.2, 5.8 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 

3H), 4.48 (d, J=9.2 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 

6.96-7.03 (m, 1H), 7.08-7.14 (m, 1H), 7.14-7.20 (m, 1H), 

7.20-7.37 (m, 4H), 7.44 (d, J=7.6 Hz, 2H), 7.56 (brs, 1H), 

8.01 (s, 1H). 

MS [M+Ht =392 

1H-NMR 8 (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (t, 

1=5.6 Hz, 1H), 2.10 (dd, J=5.6, 8.0 Hz, 1H), 2.23 (s, 3H), 

2.56 (s, 3H), 3.87 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.51 (d, 

1=9.6 Hz, 1H), 6.99-7.03 (m, 1H), 7.16-7.26 (m, 2H), 

7.31-7.36 (m, 1H), 7.80 (d, J=6.4 Hz, 1H), 7.98 (d, J=2.8 

Hz, 1H), 7.99 (s, 1H), 8.28 (brs, 1H). 

MS [M+Nat =463 

Synthesis of (1R2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide (95) 
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[Formula 54] 

;,'-A H 
u) YN "" 

0 0 u 
~ F 

N~N 
I 95 

[0280] 

The carboxylic acid Prep 14-6 (226 mg) was dissolved in dichloromethane (10 

ml), and oxalyl chloride (122 J..Ll) and DMF (several droplets) were then added to the obtained 

5 solution. The obtained mixture was stirred at a room temperature for 1 hour. Thereafter, the 

reaction solution was concentrated under a reduced pressure, so as to obtain a crude acid 

chloride. N,N-diisopropylethylamine (283 J..Ll) was added to a THF solution (10 ml) of2-

amino-5-fluoropyridine (96.1 mg), and the temperature of the solution was then increased to 

60°C. A THF solution of the crude acid chloride was added dropwise to the reaction solution, 

10 and the obtained mixture was stirred for 1 hour while maintaining the temperature. Thereafter, 

the reaction system was cooled to a room temperature, and the reaction solution was then stirred 

for 1 hour. Thereafter, the reaction solution was concentrated under a reduced pressure, and 

was then distributed to ethyl acetate and water, so as to separate an organic layer. The organic 

layer was dried over anhydrous magnesium sulfate, and the filtrate was then concentrated under 

15 a reduced pressure. The residue was purified by NH-silica gel column chromatography (n­

heptane: ethyl acetate= 2: 1), and diethyl ether was then added to the obtained product of 

interest. The precipitated solid was collected by filtration and was then dried, so as to obtain 

the above-captioned compound (130 mg). 
1H-NMR (400 MHz, d-DMSO) ()(ppm): 1.46-1.50 (m, 1H), 1.68 (t, 1=6.0 Hz, 1H), 2.01 (s, 

20 3H), 2.36 (s, 3H), 2.59-2.63 (m, 1H), 4.27 (d, 1=10.4 Hz, 1H), 4.66 (d, 1=10.4 Hz, 1H), 7.06-7.11 

(m, 1H), 7.37-7.44 (m, 3H), 7.60-7.65 (m, 1H), 7.85-7.89 (m, 1H), 8.11 (s, 1H), 8.30 (d, 1=3.2 

Hz, 1H), 11.20 (brds, 1H} 

25 

MS [M+Hf =411 

[0281] 

*The compounds ofExamples 96 to 99 were synthesized by reacting the 

carboxylic acid Prep 14-6 or a racemic body thereofwith any amine by the same method as that 

ofExample 95. 
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[0282] 

[Table 26] 

Example 

96 

97 

98 

99 

[0283] 

Example 100 

Structural formula 
F 

6 Y1-,,,, 

Yno~ 
N~ N :::::,.._ 

I CN 

F 

6 Y)_ 
0 NH Y»ob 

N/N ~ F N 

F 

,;::? 

' 

9 f ' -
a 

F 

~ 

h 

y "D 0 I #N 

NMR ( 400 MHz, CDC h) and/or MS 
1H-NMR o (ppm): 1.68 (dd, J=8.0, 5.6 Hz, 1H), 1.95 

(t, J=5.6 Hz, 1H), 2.16 (dd, J=8.0, 6.0 Hz, 1H), 2.21 

(s, 3H), 2.56 (s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.50 (d, 

J=9.6 Hz, 1H), 7.02 (tdd, J=8.0, 2.4, 1.2 Hz, 1H), 

7.17 (dt, J=10.0, 2.4 Hz, 1H), 7.24 (dt, J=8.0, 1.2 Hz, 

1H), 7.34 (td, J=8.0, 6.0 Hz, 1H), 7.90 (dd, J=8.8, 2.4 

Hz, 1H), 7.98 (s, 1H), 8.20 (d, J=8.8 Hz, 1H), 8.48 

(brs, 1H), 8.56 (dd, J=2.4, 0.8 Hz, 1H). 
1H-NMR o (ppm): 1.69 (dd, J=8.2, 5.4 Hz, 1H), 1.95 

(t, J=5.4 Hz, 1H), 2.07 (dd, J=7.8, 5.8 Hz, 1H), 2.23 

(s, 3H), 2.57 (s, 3H), 4.44 (d, J=9.6 Hz, 1H), 4.52 (d, 

J=9.6 Hz, 1H), 6.98-7.05 (m, 1H), 7.14-7.20 (m; 

2H), 7.20-7.31 (m, 2H), 7.31-7.38 (m, 1H), 7.78 (brs, 

1H), 8.01 (s, 1H), 8.10 (d, J=5.2 Hz, 1H). 

MS [M+Ht=411 

MS [M+Ht=428 

MS [M+Ht =393 

5 Synthesis of (1 R.2S)-2-[(2,4-dimethy1pyrimidin-5-yl)oxymethyl]-2-( 4-tluorophenyl)-N-(5-
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fluoropyridin-2-yl)cyclopropanecarboxamide (1 00) 

[Formula 55] 

The carboxylic acid Prep 15-5 (200 mg) was dissolved in dichloromethane (1 0 

5 ml), and oxalyl chloride (108 f.ll) and DMF (several droplets) were then added to the obtained 

solution. The obtained mixture was stirred at a room temperature for 1 hour. Thereafter, the 

reaction solution was concentrated under a reduced pressure, so as to obtain a crude acid 

chloride. N,N-diisopropylethylamine (250 J.ll) was added to a THF solution (10 ml) of2-

amino-5-fluoropyridine (85 mg), and the temperature of the solution was then increased to 60°C. 

10 A THF solution of the crude acid chloride was added dropwise to the reaction solution, and the 

obtained mixture was then stirred for 1 hour while maintaining the temperature. Thereafter, the 

reaction system was cooled to a room temperature, and the reaction solution was then stirred for 

1 hour. Thereafter, the reaction solution was concentrated under a reduced pressure, and was 

then distributed to ethyl acetate and water, so as to separate an organic layer. The organic layer 

15 was dried over anhydrous magnesium sulfate, and the filtrate was concentrated under a reduced 

pressure. The residue was purified by NH-silica gel column chromatography (n-heptane: ethyl 

acetate= 2: 1), and diethyl ether was then added to the obtained product of interest. The 

precipitated solid was collected by filtration and was then dried, so as to obtain the above­

captioned compound (102 mg). 

20 1H-Nl\IIR (400 I\.1Hz, d-DMSO) o (ppm): 1.43-1.45 (m, 1H), 1.66 (t, J=4.4 Hz, 1H), 2.02 (s, 3H), 

2.36 (s, 3H), 2.55-2.58 (m, 1H), 4.26 (d, J=10.4 Hz, 1H), 4.59 (d, J=10.4 Hz, 1H), 7.15-7.20 (m, 

2H), 7.57-7.65 (m, 3H), 7.86-7.89 (m, 1H), 8.09 (s, lH), 8.30 (d, J=3.2 Hz, 1H), 11.18 (brds, 1H) 

MS [M+Ht=411 

[0285] 

25 *The compounds ofExamples 101 to 104 were synthesized by the same method 

as that ofExample 100, using 2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(4-

fluorophenyl)cyclopropanecarboxylate, which can be synthesized using racemic epichlorohydrin 

in Production Example 15, or the carboxylic acid Prep 15-5 obtained in Production Example 15-
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(5). Purification was carried out by LC-MS. 

[0286] 

[Table 27] 

Example 

101 

[0287] 

5 [Table 28] 

Example 

104 

Structural formula, 

MS 

J I ' )-N -
~ N 

MS [M+Ht=418 

Structural formula 

F'() 
"' IY)_ 
Yuol; \ N'N 0 ,.__ \ F 

[0288] 

Example 105 

Example Structural formula, Examp Structural formula, MS 

MS le 

102 

~ 
103 

F~ h 

,Q q 0 ND 
)-- -1 

MS [M+HJ'-=427 
>--N 

MS [M+Ht=393 

NlVlR and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.60 (dd, J=5.2, 8.0 

Hz, 1H), 1.89 (t, J=5.2 Hz, 1H), 2.06 (dd, J=5.2, 8.0 Hz, 

1H), 2.23 (s, 3H), 2.55 (s, 3H), 3.88 (s, 3H), 4.40 (d, J=9.4 

Hz, 1H), 4.46 (d, J=9.4 Hz, 1H), 7.03-7.08 (m, 2H), 

7.42-7.46 (m, 2H), 7.81 (d, J=6.8 Hz, 1H), 7.97-7.98 (m, 

2H), 8.24 (brs, 1H). 

MS [M+Ht =441 

Synthesis of ( 1 R2 S)-2-[(2. 4-dimethylpyrimidin-5-yl)oxymethyl]-N.2-bis( 4-

fluorophenyl)cyclopropanecarboxamide ( 1 05) 

[Formula 56] 
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[0289] 

The carboxylic acid Prep 15-5 (33 mg) was dissolved in DMF (2 ml), and 4-

fluoroaniline (15 mg), N,N-diisopropylethylamine(23.5 ul) and HATU (51.3 mg) were then 

added to the solution. The obtained mixture was stirred at a room temperature for 20 hours. 

5 Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

with ethyl acetate. The organic layer was concentrated. The residue was purified by silica gel 

column chromatography (YAMAZEN, Hi-Flush™ column, Size: S (NH-inject column), n­

heptane : ethyl acetate 10%--+ 60%), so as to obtain the above-captioned compound (22.1 mg). 

1H-NMR (400 MHz, CDCh) o (ppm): 1.53-1.62 (m, 1H), 1.89 (t, 1=5.4 Hz, 1H), 2.01 (dd, 1=8.2, 

10 5.8 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.47 (dd, 1=12.4, 9.6 Hz, 2H), 6.97-7.08 (m, 4H), 7.37-

7.46 (m, 4H), 7.50 (brs, 1H), 7.99 (s, 1H). 

[0290] 

* The compounds of Examples 106 to 112 were synthesized by reacting the 

carboxylic acid Prep 15-5 with any amine by the same method as that ofExample 105. 

15 (0291] 

[Table 29-1] 
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Example Structural formula 

106 

107 

108 

109 

(0292] 

[Table 30] 

NMR and/or MS 
1H-NMR (400 :MHz, CDCh) 8 (ppm): 1.58 (dd, J=8.0, 

5.2 Hz, 1H), 1.89 (t, J=5.2 Hz, 1H), 2.00 (dd, J=8.0, 6.0 

Hz, 1H), 2.24 (s, 3H), 2.57 (s, 3H), 4.44 (d, J=9.6 Hz, 

1H), 4.48 (d, J=9.6 Hz, 1H), 7.01-7.12 (m, 4H), 

7.39-7.36 (m, 2H), 7.48-7.55 (m, 1H), 7.68 (br, 1H), 

7.99 (s, 1H). 
1H-NMR (400 :MHz, CDCh) 8 (ppm): 1.58 (dd, J=8.0, 

5.2 Hz, 1H), 1.89 (t, J=5.2 Hz, 1H), 2.02 (dd, J=8.6, 6.0 

Hz, 1H), 2.23 (s, 3H), 2.56 (s, 3H), 4.44 (d, J=9.6 Hz, 

1H), 4.48 (d, J=9.6 Hz, 1H), 6.76-6.84 (m, 1H), 

7.01-7.12 (m, 3H), 7.21-7.28 (m, 2H), 7.36-7.45 (m, 

1H), 7. 79 (br, 1H), 7.99 (s, 1H). 

MS [M+Ht =428 

1H-NMR (400 :MHz, CDCh) & (ppm): 1.59 (dd, J=5.6, 

8.0 Hz, 1H), 1.91 (t, J=5.6 Hz, 1H), 2.08 (dd, J=5.6, 8.0 

Hz, 1H), 2.22 (s, 3H), 2.55 (s, 3H), 3.41 (s, 3H), 4.40 

(d, J=9.6 Hz, 1H), 4.45 (d, J=9.6 Hz, 1H), 4.48 (d, 

J=l3.6 Hz, 1H), 4.52 (d, J=13.6 Hz, IH), 7.02-7.08 (m, 

2H), 7.42-7.46 (m, 2H), 7.97 (s, 1H), 8.07 (d, J=1.2 Hz, 

1H), 8.18 (brd, J=5.2 Hz, 1H), 8.26 (brs, 1H). 

MS [M+Ht=455 
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Example 

110 

111 

112 

(0293] 

Example 113 

Structural formula 

Fu 
~ In-
~ob N/N :::--

Fu 
~ In-
~oh ~ N/N :::--F 

Fv ~ 1,:1)_ 
0 NH 

Yu 0 eN 
N~ N """-f -o 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.58 (dd, J=8.2, 

5.0 Hz, 1H), 1.91 (t, J=5.4 Hz, 1H), 2.06-2.13 (m, 1H), 

2.20 (s, 3H), 2.55 (s, 3H), 4.40 (d, J=9.2 Hz, 1H), 4.46 

(d, J=9.6 Hz, 1H), 7.00-7.08 (m, 3H), 7.41-7.48 (m, 

2H), 7.66 (td, J=7.8, 1.8 Hz, 1H), 7.97 (s, 1H), 8.05 

(brd, J=10.4 Hz, 1H), 8.26 (dq, J=4.4, 0.8 Hz, 1H), 

8.41 (brs, 1H) 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.58 (dd, J=7.6, 

5.2 Hz, 1H), 1.89 (t, J=5.6 Hz, 1H), 2.03-2.09 (m, 1H), 

2.22 (s, 3H), 2.28 (s, 3H), 2.56 (s, 3H), 4.40 (d, J=9.2 

Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 7.01-7.12 (m, 2H), 

7.40-7.47 (m, 2H), 7.94 (brd, J=6.0 Hz, 1H), 7.97 (s, 

1H), 8.00 (d, J=1.2 Hz, 1H), 8.28 (brs, 1H) 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.62 (dd, J=8.4, 

5.2 Hz, 1H), 1.90 (t, J=5.6 Hz, 1H), 2.06-2.14 (m, 1H), 

2.24 (s, 3H), 2.56 (s, 3H), 3.79 (s, 3H), 4.47 (dd, 

J=13.6, 9.6 Hz, 2H), 7.01-7.08 (m, 2H), 7.41-7.48 (m, 

2H), 7.86 (brs, 1H), 8.00 (s, 2H), 8.03-8.11 (m, 2H). 

Synthesis of ( 1R. 2R)-2-[(2~ 4-dimethylpyrimidin-5 -yl)oxymethyll-N-(5-fluoropyridin-2-yl)-1-

methyl-2-phenylcyclopropanecarboxamide ( 113) 

5 [Formula 57] 

o~~ N 

!!u 0 UF 
N~N I 113 

[0294] 

Oxalyl chloride (22.8 ul) was added to a dichloromethane solution (1.5 ml) ofthe 

carboxylic acid Prep 20-6 (41.5 mg), while the solution was stirred under cooling on ice. The 
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obtained mixture was stirred at a room temperature for 2 hours, and the reaction solution was 

then concentrated under a reduced pressure. The residue was dissolved in dichloromethane ( 1 

ml). Then, a dichloromethane solution (1 ml) of2-amino-5-fluoropyridine (22.3 mg) and N,N­

diisopropylethylamine (69.4 ul) were added to the obtained solution, while the solution was 

5 stirred under cooling on ice. The obtained mixture was stirred at a room temperature for 4 

hours. Thereafter, water was added to the reaction solution, and the obtained mixture was then 

extracted with ethyl acetate. The organic layer was washed with a saturated saline, was dried 

over magnesium sulfate, and was then concentrated under a reduced pressure. The residue was 

purified by silica gel column chromatography (first purification: YAMAZEN, Hi-Flush ™ 

10 column, Size: M, n-heptane: ethyl acetate 0%-+ 100%) (second purification: YAMAZEN, Hi­

FlushTM column amino, Size: S, n-heptane: ethyl acetate 0%-+ 50%), so as to obtain the above­

captioned compound (8. 0 mg). 
1H-NMR (400 MHz, CDCh) & (ppm): 1.25 (s, 3H), 1.34 (d, J=5.6 Hz, lll), 2.08 (d, J=5.2 Hz, 

1H), 2.25 (s, 3H), 2.53 (s, 3H), 4.29 (dd, J=15.6, 9.6 Hz, 2H), 7.28-7.42 (m, 4H), 7.42-7.48 (m, 

15 2H), 7.87 (s, 1H), 8.07-8.13 (m, 2H), 8.32 (brs, 1H). 

[0295] 

Example 114 

Synthesis of ( 1R,2R)-N -(5-cyanopyridin-2-yl)-2-[(2, 4-dimethylpyrimidin -5-yl)oxymethyl]-1-

methyl-2-phenylcyclopropanecarboxamide (114) 

[Formula 58] 

0""'''"--~,-~> .H J ··UN N o oR 
~ ~N 
N~ N r 114 

20 [0296] 

Oxalyl chloride (24.7 ul) was added to a dichloromethane solution (1.5 ml) ofthe 

carboxylic acid Prep 20-6 ( 45 mg), while the solution was stirred under cooling on ice. The 

obtained mixture was stirred at a room temperature for 2 hours, and the reaction solution was 

then concentrated under a reduced pressure. The residue was dissolved in dichloromethane (1.5 

25 ml), and thereafter, a THF solution (1 ml) of2-amino-5-cyanopyridine (22.3 mg) and N,N­

diisopropylethylamine (75.3 ul) were added to the solution, while the solution was stirred under 

cooling on ice. The obtained mixture was stirred at a room temperature for 3 hours. 
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Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

with ethyl acetate. The organic layer was washed with a saturated saline, was then dried over 

magnesium sulfate, and was then concentrated under a reduced pressure. The residue was 

purified by silica gel column chromatography (first purification: YAMAZEN, Hi-FlushTh1 

5 column amino, Size: M, n-heptane: ethyl acetate 0% ~ 100%), so as to obtain the above­

captioned compound (28.2 mg). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.26 (s, 3H), 1.38 (d, J=5.2 Hz, 1H), 2.12 (d, J=5.2 Hz, 

1H), 2.25 (s, 3H), 2.53 (s, 3H), 4.25 (d, J=9.6 Hz, 1H), 4.32 (d, J=9.6 Hz, 1H), 7.30-7.42 (m, 

3H), 7.43-7.48 (m, 2H), 7.85-7.91 (m, 2H), 8.23 (dd, J=8.6, 1.0 Hz, 1H), 8.50 (brs, 1H), 8.53-

10 8.56 (m, 1H). 

[0297] 

Example 115 

Synthesis of (1R.2S)-2-(3-cyanophenyl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyll-N-( 4-

fluorophenyl)cyclopropanecarboxamide ( 115-1) and ( 1 S.2R)-2-(3 -cyanophenyl)-2-[(2. 4-

15 dimethylpyrimidin-5-yl)oxymethyll-N-(4-fluorophenyl)cyclopropanecarboxamide (115-2) 

[Formula 59] 

115-1 115-2 

[0298] 

N,N-diisopropy1ethylamine (28.5 ul) and HATU (62.2 mg) were added to a DMF 

solution (1 ml) ofthe carboxylic acid Prep 18-4 (40 mg) and 4-fluoroaniline (18.2 mg), while the 

20 solution was stirred at a room temperature. The obtained mixture was stirred at a room 

temperature for 8 hours. Thereafter, water was added to the reaction solution, and the mixture 

was then extracted with ethyl acetate. The organic layer was concentrated under a reduced 

pressure. The residue was purified by silica gel column chromatography (YAMAZEN, Hi­

Flush™ column, Size: M, n-heptane: ethyl acetate 10% ~ 60%). Subsequently, the resultant 

25 product was subjected to chiral resolution using HPLC (Daicel Chiral pak IA column, n-hexane : 

ethanol30%), so as to obtain the above-captioned compound (front peak: 13.1 mg, back peak: 

12.4 mg). 
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1H-NMR (400 MHz, CDCh) o (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.96 (t, J=5.4 Hz, 1H), 2.08 

(dd, J=8.0, 6.0 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.49 (s, 2H), 6.96-7.04 (m, 2H), 7.40-7.46 (m, 

2H), 7.49 (t, J=7.8 Hz, 1H), 7.61 (brd, J=7.6 Hz, 1H), 7.72 (brd, J=7.6 Hz, IH), 7.84 (brd, J=8.0 

Hz, 2H), 8.00 (s, 1H). 

5 [0299] 

* The compounds of Examples 116 and 117 were synthesizing by condensing the 

carboxylic acid Prep 18-4 and any amine by the same method as that ofExample 115. 

[0300] 

[Table 31] 

Example 

116 

117 

10 [0301] 

Example 118 

Structural formula NMR and/or MS 
1H-NMR ( 400 MHz, CDCh) o 
(ppm): 1.60-1.70 (m, 1H), 1.97 (t, 

J=5.5 Hz, lH), 2.08-2.16 (m, 1H), 

2.21 (s, 3H), 2.57 (s, 3H), 4.47 (dd, 

J=17.2, 9.8 Hz, 2H), 7.37-7.44 (m, 

1H), 7.50 (t, J=7.8 Hz, 1H), 7.62 (dt, 

J=7.8, 1.6 Hz, 1H), 7.71-7.75 (m, 

1H), 7.78 (brs, 1H), 7.99 (s, 1H), 

8.04-8.11 (m, 1H), 8.13 (d, J=3.1 Hz, 

1H), 8.43 (brs, 1H). 
1H-NMR (400 MHz, CDCh) o 
(ppm): 1.60-1.70 (m, 1H), 1.96 (t, 

J=7.4 Hz, 1H), 2.07-2.15 (m, 1H), 

2.22 (s, 3H), 2.28 (s, 3H), 2.56 (s, 

3H), 4.44 (d, J=9.2 Hz, 1H), 4.49 (d, 

J=10.0 Hz, 1H), 7.50 (t, J=8.0 Hz, 

lH), 7.62 (dt, J=8.0, 1.2 Hz, 1H), 

7.73 (dt, J=7.6, 1.6 Hz, 1H), 7.77 

(brs, lH), 7.93 (brd, J=4.8 Hz, 1H), 

7.99 (s, 1H), 8.01 (brs, lH), 8.36 

(brs, 1H). 

Synthesis of (1R.2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-pyridin-2-

ylcyclopropanecarboxamide (118) 
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[Formula 60] 

[0302] 

N,N-diisopropylethylamine (21.4 ul) and HATU (46.8 mg) were added to a DMF 

solution (0.75 ml) ofthe carboxylic acid Prep 19-3 (30 mg) and 2-aminopyridine (8.9 mg), while 

5 the solution was stirred at a room temperature. The obtained mixture was stirred at a room 

temperature for 3 hours. Thereafter, water was added to the reaction solution, and the mixture 

was then extracted with ethyl acetate. The organic layer was concentrated. The residue was 

purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: S, n­

heptane : ethyl acetate 10%--+ 60%), so as to obtain the above-captioned compound (32.1 mg). 

10 1H-NMR (400 JVIHz, CDCh) 8 (ppm): 0.97 (t, 1=7.6 Hz, 3H), 1.62 (dd, 1=8.2, 5.0 Hz, HI), 1.91 

(t, 1=5.4 Hz, 1H), 2.10-2.18 (m, 1H), 2.50-2.65 (m, 2H), 2.56 (s, 3H), 4.44 (d, 1=9.2 Hz, 1H), 

4.51 (d, 1=9.2 Hz, 1H), 6.96-7.02 (m, 1H), 7.25-7.39 (m, 3H), 7.43-7.48 (m, 2H).7.62-7.68 (m, 

1H), 7.99 (s, IH), 8.07 (brd, J=8.8 Hz, 1H), 8.23 (dq, 1=4.8, 0.8 Hz, 1H), 8.65 (brs, 1H). 

15 

[0303] 

*The compounds ofExamples 119 to 121 were synthesizing by condensing the 

carboxylic acid Prep 19-3 and any amine by the same method as that ofExample 118. 

[0304] 

[Table 32] 
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Example Structural formula 

119 

120 

121 

[0305] 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 0.985 (t, J=7.6 

Hz, 3H), 1.60-1.63 (m, lH), 1.90 (t, J=5.2 Hz, lH), 

2.11 (brdt, IH), 2.51-2.62 (m, 5H), 4.42 (d, J=9.2 Hz, 

IH), 4.48 (d, J=9.2 Hz, IH), 7.27-7.51 (m, 6H), 7.91 (s, 

IH), 8.08 (m, 2H), 8.26 (brds, IH). 

MS [M+Ht=407 
1H-NNIR (400 MHz, CDCh) 8 (ppm): 0.97 (t, J=8.0 

Hz, 3H), 1.67 (dd, J=8.4 Hz, 5.2 Hz, IH), 1.93 (t, J=5.2 

Hz, IH), 2.16 (dd, J=8.0 Hz, 5.6 Hz, IH), 2.50-2.60 (m, 

5H), 4.40 (d, J=9.6 Hz, IH), 4.48 (d, J=9.6 Hz, IH), 

7.29-7.46 (m, 5H), 7.89 (dd, J=2.4 Hz, 8.8 Hz, IH), 

7.97 (s, IH), 8.23 (d, J=8.8 Hz, IH), 8.53-8.55 (m, 2H). 

MS [M+Ht=414 
1H-NMR ( 400 MHz, CDCh) 8 (ppm): 0.99 (t, J=7.6 

Hz, 3H), 1.63 (dd, J=8.0 Hz, 5.2 Hz, IH), 1.93 (t, J=5.6 

Hz, IH), 2.12 (brdt, J=8.0 Hz, IH), 2.51-2.60 (m, 5H), 

4.41 (d, J=9.2 Hz, IH), 4.48 (d, J=9.6 Hz, IH), 

7.26-7.47 (m, 5H), 7.61 (dd, J=2.8 Hz, 9.2 Hz, IH), 

7.97 (s, IH), 8.06 (d, J=9.2 Hz, IH), 8.22 (d, J=2.8 Hz, 

IH) 8.29 (brds, IH). 

MS [M+Ht=423 

*The compounds ofExamples 122 to 124 were synthesizing by reacting the 

carboxylic acid Prep 19-3 with any amine by the same method as that ofExample 51. 

[0306] 

5 [Table 33] 
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Example Structural formula 

122 

123 

124 

[0307] 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 0.99 (t, 1=7.4 

Hz, 3H), 1.62 (dd, 1=7.8, 5.0 Hz, 1H), 1.89 (t, 1=5.6 

Hz, 1H), 2.11 (dd, 1=7.8, 5.8 Hz, 1H), 2.27 (s, 3H), 

2.50-2.65 (m, 2H), 2.57 (s, 3H), 4.43 (d, 1=9.2 Hz, 1H), 

4.50 (d, 1=9.2 Hz, 1H), 7.25-7.32 (m, 1H), 7.33-7.39 

(m, 2H), 7.43-7.47 (m, 2H), 7.96 (brd, 1=6.0 Hz, lH), 

7.97-8.01 (m, 2H), 8.40 (brs, 1H). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.02 (t, 1=7.2 

Hz, 3H), 1.63 (dd, 1=7.6, 5.2 Hz, 1H), 1.91 (t, 1=5.4 

Hz, 1H), 2.14 (dd, 1=8.0, 6.0 Hz, 1H), 2.54-2.67 (m, 

2H), 2.57 (s, 3H), 3.78 (s, 3H), 4.50 (dd, 1=19.2, 9.6 

Hz, 2H), 7.25-7.31 (m, 1H), 7.31-7.38 (m, 2H), 

7.41-7.47 (m, 2H), 7.86 (t, 1=2.2 Hz, 1H), 7.98-8.08 

(m, 3H), 8.20 (brs, 1H). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.04 (t, J=7.8 

Hz, 3H), 1.58-1.67 (m, 1H), 1.89 (t, 1=5.6 Hz, 1H), 

2.03-2.09 (m, 1H), 2.55-2.66 (m, 2H), 2.58 (s, 3H), 

4.50 (dd, J=14.6, 9.4 Hz, 2H), 6.95-7.03 (m, 2H), 

7.26-7.32 (m, 1H), 7.33-7.48 (m, 6H), 7.57 (brs, 1H), 

8.00 (s, 1H). 

*The compounds ofExamples 125 and 126 were synthesizing by reacting the 

carboxylic acid Prep 17-4 with any amine by the same method as that ofExample 1. 

5 [0308] 

[Table 34] 
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Example 

125 

126 

[0309] 

Example 127 

Structural formula 

I 

CS1-I 

'y)o~ ~ 
N~N ~F 

I 

CS1-I 

NH 

'Yn 0 b N/A ~ N 

Nl\1R and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.47 (dd, J=5.2, 

8.0 Hz, lH), 1.83 (dd, J=5.2, 6.4 Hz, lH), 2.12 (dd, 

J=6.4, 8.0 Hz, 1H), 2.23 (s, 3H), 2.54 (s, 3H), 4.03 (s, 

3H), 4.21 (d, J=9.4 Hz, 1H), 4.27 (d, J=9.4 Hz, 1H), 

6.93-6.99 (m, 2H), 7.28-7.45 (m, 3H), 7.87 (s, 1H), 

8.14 (d, J=3.2 Hz, 1H), 8.17 (dd, J=4.4, 9.6 Hz, 1H), 

8.60 (brs, 1H). 
1H-NMR (400 MHz, CDCb) 8 (ppm): 1.49 (dd, J=5.6, 

8.0 Hz, 1H), 1.85 (dd, J=5.6, 6.2 Hz, 1H), 2.12 (dd, 

J=6.2, 8.0 Hz, 1H), 2.22 (s, 3H), 2.54 (s, 3H), 3.98 (s, 

3H), 4.27 (d, J=9.6 Hz, 1H), 4.32 (d, J=9.6 Hz, 1H), 

6.93-7.00 (m, 2H), 7.29-7.33 (m, 2H), 7.38-7.40 (m, 

1H), 7.89 (s, 1H), 7.96 (brs, 1H), 8.24 (brd, 1H), 8.36 

(dd, J=1.4, 4.6 Hz, 1H), 8.57 (d, J=2.0 Hz, 1H). 

MS [M+Ht=405 

Synthesis of (1R2S)-N-(5-cyanopyridin-2-yl)-2-[(2-methoxy-4-methylpyrimidin-5-

5 yl)oxymethyll-2-phenylcyclopropanecarboxamide (127) 

[Formula 61] 

OJ)_ 
~ O qNH~ 
NTN =-

0"' ~ 127 

[0310] 

The above-captioned compound was synthesized by amidating the carboxylic acid 

Prep 21 by the same method as that of Example 1. 

10 MS [M+Hr=416 

[0311] 

Example 128 

Synthesis of(1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2-ethyl-4-methylpyrimidin-5-yl)oxymethyll-

2-phenylcyclopropanecarboxamide ( 128) 

- 158-

Page 375 of 453



[Formula 62] 

OJ} 
!!u 0 ;:~ 

N;r-N ~ 128 
~ Cl 

[0312] 

The above-captioned compound was synthesized by amidating the carboxylic acid 

Prep 22 of Production Example 22 by the same method as that of Example 1. 

5 MS [M+Ht =423 

[0313] 

Example 129 

Synthesis of(1R,2S)-2-(3.5-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyll-N-(5-

fluoro-4-methylpyridin-2-yl)cyclopropanecarboxamide (129) 

[Formula 63] 

10 [0314] 

2-Amino-5-fluoro-4-picoline (415 mg), HATU (1.71 g) and N,N­

diisopropylethylamine(l.56 ml) were added to a DlviF solution (20 ml) of the carboxylic acid 

Prep 16-7 (1.0 g). The obtained mixture was stirred at a room temperature for 2 days. 

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

15 with diethyl ether. The organic layer was dried over anhydrous magnesium sulfate and was 

then filtered. The filtrate was concentrated under a reduced pressure, and the residue was then 

purified by NH-silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, elution 

solvent: n-heptane : ethyl acetate= 4 : 1 ~ 1 : 2) x2, so as to obtain the above-captioned 

compound (880 mg). 

20 1H-NMR (400 MHz, CDCb) 8 (ppm): 1.60-1.63 (m, 1H), 1.92 (t, J=5.6 Hz, 1H), 2.07 (brdt, 

J=8.0 Hz, 1H), 2.22 (s, 3H), 2.27 (s, 3H), 2.56 (s, 3H), 4.41 (d, J=9.2 Hz, 1H), 4.49 (d, J=9.6 Hz, 
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1H), 6.76 (t, J=8.8 Hz, 1H), 6.97-6.99 (brd, 2H), 7.90 (d, J=6.4 Hz, 1H), 7.99 (s, 2H), 8.27 (brds, 

1H). 

[0315] 

*The compounds ofExamples 130 to 138 were synthesizing by reacting the 

5 carboxylic acid Prep 16-7 with any amine by the same method as that ofExample 1. 

[0316] 

[Table 35-1] 

Example Structural formula NMR ( 400 MHz, CDCh) and/or MS 

130 F 
1H-NMR 8 (ppm): 1.60 (dd, J=5.2 Hz, 8.0 Hz, 1H), 1.92 

l) (t, J=5.6 Hz, 1H), 2.03 (brdt, J=7.6 Hz, 1H), 2.25 (s, 

3H), 2.57 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.51 (d, J=10.0 
F 'Y)_ 

0 NH Hz, 1H), 6.75 (t, J=6.8 Hz, lH), 6.97-7.01 (m, 4H), 

() 0 q 7.38-7.40 (m, 2H), 7.62 (s, 1H), 8.01 (s, 1H). 

MS [M+Hr =428 I F 

131 F 1 
1H-NMR ()(ppm): 1.59-1.62 (m, 1H), 1.94 (t, J=5.2 Hz, 

l) 1H), 2.11 (brdt, J=8.0 Hz, 1H), 2.21 (s, 3H), 2.56 (s, 

3H), 4.41 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 6.76 'Y)_ F .. 

rluob (t, J=6.8 Hz, IH), 6.98-7.04 (m, 3H), 7.65 (t, J=7.6 Hz, 

lH), 7.99-8.03 (m, 2H), 8.26 (d, J=4.0 Hz, lH), 8.47 (s, 

N/N =- 1H). 

MS [M+Ht =411 

132 F 
1H-NMR 8 (ppm): 1.62 (dd, J=5.6 Hz, 8.4 Hz, lH), 1.93 

l) (t, J=5.2 Hz, 1H), 2.10 (brdt, J=7.6 Hz, 1H), 2.22 (s, 

3H), 2.56 (s, 3H), 4.40 (d, J=lO.O Hz, 1H), 4.49 (d, J=9.2 
F 'Y)_ 
rlu 0 t; Hz, 1H), 6.76 (t, J=8.8 Hz, 1H), 6.96-7.00 (m, 2H), 7.61 

(dd, J=2.8 Hz, 9.2 Hz, 1H), 7.99-8.02 (m, 2H), 8.21 (d, 
N:::,.. N ""- J=2.0 Hz, 1H), 8.45 (s, IH). I Cl MS [M+Ht =445 

133 F 1H-NMR 8 (ppm): 1.61-1.64 (m, 1H), 1.93 (t, J=5.2 Hz, 

l) 1H), 2.09 (brdt, J=8.0 Hz, 1H), 2.22 (s, 3H), 2.56 (s, 

F 'Y)_ 3H), 4.40 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H), 

rlu 0 ~ 6.74-6.79 (m, 1H), 6.98 (d, J=6.0 Hz, 2H), 7.36-7.41 (m, 

1H), 7.99 (s, 1H), 8.05 (dd, J=3.6 Hz, 9.2 Hz, 1H), 8.11 
N:::,.. N ""-

I F (d, J=2.8 Hz, 1H), 8.35 (brds, 1H). 

MS [M+Ht =429 
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[Table 35-2] 

134 F 
1H-NMR 8 (ppm): 1.61-1.63 (m, 1H), 1.92 (t, 1=5.6 Hz, 1H), 

~ 2.02 (dd, J=5.6 Hz, 8.4 Hz, 1H), 2.25 (s, 3H), 2.58 (s, 3H), 
F t:i}_ 4.45 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, 1H), 6.75 (t, J=8.8 

y,o~ Hz, 1H), 6.96-7.12 (m, 4H), 7.47-7.53 (m, 1H), 7.62 (s, 1H), 

N/N ~F F 8.01 (s, 1H). 

MS [M+Ht =446 

- 161-

Page 378 of 453



5 

[0317] 

[Table 36] 

Example 

135 

136 

137 

138 

[0318] 

Structural formula 
F 

~ 
F ':f)_ 

0 NH 

Yn ° C/ 
/N ~F 

F 

~ 
F ':f)_ 

0 NH n ot:f 
I F 

F 

~ 
F J)_ 
~ oq 
N/N ~ 

~~ 
N 

F 

LJ 'Y)_ F ''·· 

'Aot; ~ 
N/N 0 =-

\ F 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.63 (dd, 1=5.6 

Hz, 8.4 Hz, 1H), 1.93 (t, 1=5.2 Hz, 1H), 2.09 (dd, 1=5.6 

Hz, 8.0 Hz, 1H), 2.26 (s, 3H), 2.57 (s, 3H), 4.44 (d, 

1=9.2 Hz, 1H), 4.50 (d, 1=9.6 Hz, 1H), 6.74-7.01 (m, 

5H), 7.59 (brds, 1H), 8.00-8.07 (m, 2H). 

MS [M+Ht=446 
1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.65 (dd, 1=5.2 

Hz, 8.4 Hz, 1H), 1.94 (t, 1=5.2 Hz, 1H), 2.10 (dd, 1=5.6 

Hz, 8.0 Hz, 1H), 2.24 (s, 3H), 2.57 (s, 3H), 4.43 (d, 

1=10.0 Hz, 1H), 4.51 (d, 1=10.0 Hz, 1H), 6.70-6.79 (m, 

2H), 6.96-7.08 (m, 3H), 7.73 (brds, 1H), 7.96-8.01 (m, 

2H). 

lvfS [M+Ht =446 
1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.67 (dd, 1=5.2 

Hz, 8.4 Hz, 1H), 1.96 (t, 1=5.6 Hz, 1H), 2.15 (brdt, 

1=7.2 Hz, 1H), 2.21 (s, 3H), 2.56 (s, 3H), 4.39 (d, 

1=10.0 Hz, 1H), 4.48 (d, 1=10.0 Hz, 1H), 6.77 (t, 1=8.4 

Hz, 1H), 6.80-7.02 (m, 2H), 7.89 (dd, 1=2.0 Hz, 8.8 Hz, 

1H), 7.99 (s, 1H), 8.18 (d, 1=9.2 Hz, 1H), 8.55-8.58 (m, 

2H). 

MS [M+Ht=436 
1H-NMR (400 M Hz, CDCh) o (ppm): 1.63 (dd, 1=5.8, 

8.0 Hz, 1H), 1.92 (t, 1=5.8 Hz, 1H), 2.08 (dd, 1=5.8, 8.0 

Hz, 1H), 2.24 (s, 3H), 2.56 (s, 3H), 3.87 (s, 3H), 4.41 

(d, 1=9.8 Hz, lH), 4.50 (d, 1=9.8 Hz, lH), 6.77 (tt, 

1=2.4, 8.8H, 1H), 6.97-7.02 (m, 2H), 7.78 (d, 1=6.8 Hz, 

1H), 7.97 (d, 1=2.4 Hz, 1H), 8.00 (s, 1H), 8.28 (brs, 

1H). 

MS [M+Ht =459 

*The compounds ofExamples 139 to 142 were synthesized by reacting the 

carboxylic acid Prep 23 with any amine by the same method as that of Example 1. 
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5 

[0319] 

[Table 37] 

Example 

139 

140 

141 

142 

[0320] 

Structural formula 

o.Y\-
0 NH 

'a~ oq 
N~ N ::::::,.._ 

~ Cl 

0 )'\_ 
'ar!u 0 q 

N~ N ::::::,.._ 

~ ~~ 
N 

0 )'\_ 
0 NH 

'a~ aq 
N/N :::::,._F 

0 'Y}_ '''• 

0 NH 

'-o~ o J-s 
I )~ N/N -= 

NMR and/or MS 
1H-NMR ( 400 MHz, CDCh) 8 (ppm): 1.64 (dd, 

1=8.0 Hz, 5.2 Hz, IH), 1.91 (t, 1=5.2 Hz, IH), 2.12 

(brdt, 1=8.0 Hz, IH), 2.62 (s, 3H), 3.28 (s, 3H), 

4.27-4.55 (m, 4H), 7.26-7.46 (m, 6H), 7.62 (dd, 

1=2.4 Hz, 8.8 Hz, IH), 8.05-8.08 (m, 2H), 8.23 (d, 

1=2.4 Hz, IH), 8.29 (brds, IH). 

MS [M+Nat=461 

MS [M+Nat=452 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.62-1.64 (m, 

IH), 1.90 (t, 1=5.2 Hz, IH), 2.12 (brdt, 1=7.6 Hz, 

IH), 2.62 (s, 3H), 3.27 (s, 3H), 4.27-4.55 (m, 4H), 

730-7.46 (m, 6H), 8.08-8.12 (m, 3H), 8.37 (brds, 

IH). 

MS [M+t=423 

MS [M+Ht =425 

* The compounds ofExamples 143 to 150 were synthesized by reacting the 

carboxylic acid Prep 23 with any amine by the same method as that ofExample 51. 
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[0321] 

[Table 38] 

Example 

143 

146 

149 

[0322] 

Structural formula, Example 

MS 

0 144 

I~ 
0 NH 

'-0~ 
0 0 

N ~ N ==--.. l a 

[M+Ht=439 

0 147 

I~ 

'zJu 0 ¢>' 0 ~ ,y 
1 ~ NJN =---F 

[M+Hr=440 

0 
150 

Itt"'"·~ 
o_i NH 

bJ!u 0 q 
N:,.. N ,.__ r F 

[M+Ht=422 

Structural formula, Example Structural formula, 

MS MS 

0 145 
:!}_ 0)'\_ 'rlo 0 q 0 If" N 

~OJ:? 
/, \ 

N/N - F 

F F 
N'N "'--F 

[M+Ht=473 [M+Ht=437 

0 148 

0 ':f)_ Y)_ 'o-rin 0 b' 0 NH 

=- I ,y ~ 'o~ ob 
N:,.. N ,.__ N:, N ,__ r F I F 

[M+Ht=440 [M+Ht=422 

0--~ o-' NH 

'o~ 
0 1::( 

N,_ N 

I F F 

[M+Ht=440 

* The compounds ofExamples 151 to 153 were synthesized by reacting the 

carboxylic acid Prep 24 with any amine by the same method as that ofExample 1. 

[0323] 

(Table 39] 
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Example Structural formula, Example Structural formula, Example Structural 

MS MS formula, MS 

151 

~ 
152 .;" Cl 153 

~ I ~ 
I I 

NH 0 H Ynoq YuoQ "A ~ N 
N"'- N "'-

N~ N :::-- N/N ::::::,._ r ~~ I F Cl 
N 

[M+Ht=427 [M+Ht=443 [M+Ht=434 

[0324] 

*The compounds ofExamples 154 to 157 were synthesized by reacting the 

carboxylic acid Prep 25 with any amine by the same method as that ofExample 1. 

[0325] 

5 [Table 40] 

Example Structural 

MS 

154 a 

0 

"A N/N 
[M+Ht=427 

156 Cl 

[M+Ht=434 

(0326] 

formula, Example Structural 

MS 

155 Cl 

0 

h 0 

N/N 
[M+Ht=430 

157 

[M+Ht=409 

- 165-
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*The compounds of Examples 158 to 161 were synthesized by condensing the 

carboxylic acid Prep 26 and any amine by the same method as that of Example 1. The 

compound ofExample 161 was obtained by performing chiral resolution on racemic products 

(Chiral pak-IA(hexane: ethanol= 70: 30, 15 mL/min, 254 nm, rt) 10.5 min((+)- form), 13.0 

5 min((-)- form, target compound). 

[0327] 

[Table 41] 

Example Structural formula, Example Structural formula, Example Structural formula, 

MS 

158 
Cl~ ~I 

Yooq N/N ~1 
Cl 

[M+Ht=443 

161 

[0328] 

Example 162 

MS MS 

159 

0~ 
160 

~~ ~I ~I 

rfuo~ 'r) 0 N,._ N :::o-

I \\\ N~~ --
N 

[M+Ht= [M+Ht=409 

434 
1H-NNIR (400 MHz, CDCb) 8 (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 

1H), 1.91 (t, J=5.2 Hz, 1H), 2.07 (dd, J=8.0, 6.0 Hz, 1H), 2.21 (s, 

3H), 2.56 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.47 (d, J=9.6 Hz, 1H), 

7.34-7.72 (m, 5H), 7.97 (s, lH), 8.07 (dd, J=9.2, 4.0 Hz, 1H), 

8.12 (d, J=2.8 Hz, lH), 8.36 (brs, 1H). 

Synthesis of2-(2.3-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

10 fluoropyridin-2-yl)cyclopropanecarboxamide (162) 

[Formula 64] 
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F 

162 

[0329] 

The above-captioned compound was synthesized by amidating the carboxylic acid 

Prep 27 by the same method as that of Example 51. 
1H-NMR (400 MHz, CDCb) o (ppm): 1.53 (dd, J=5.2 Hz, 8.0 Hz, 1H), 1.94 (t, J=5.2 Hz, 1H), 

5 2.16-2.22 (m, 4H), 2.54 (s, 3H), 4.34 (d, J=9.6 Hz, lH), 4.42 (d, J=9.6 Hz, 1H), 7.06-7.42 (m, 

4H), 7.93 (s, lH), 8.09-8.14 (m, 2H), 8.34 (brds, 1H). 

MS [M+Ht =429 

[0330] 

Example 163 

Synthesis of2-(2,5-difluorophenyl)-2-[{2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

1 0 fluoropyridin-2-yl)cyclopropanecarboxamide ( 163) 

[Formula 65] 

F~NH 
9 ° q 163 

[0331] 

The above-captioned compound was synthesized by amidating the carboxylic acid 

Prep 28 by the same method as that ofExample 51. 

15 1H-NMR (400 MHz, CDCh) o (ppm): 1.53 (dd, J=5.2 Hz, 8.0 Hz, 1H), 1.94 (t, J=5.2 Hz, 1H), 

2.17 (brdt, J=7.6 Hz, 1H), 2.22 (s, 3H), 2.54 (s, 3H), 4.32 (d, J=9.6 Hz, 1H), 4.40 (d, J=9.6 Hz, 

1H), 6.97-7.43 (m, 4H), 7.93 (s, 1H), 8.10-8.14 (m, 2H), 8.34 (brds, 1H). 

MS [M+Ht =429 

[0332] 

*The compounds ofExamples 164 to 172 were synthesized by condensing the 

20 carboxylic acid (Prep 29) and any amine by the same method as that of Example 52. 
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[0333] 

[Table 42] 

Example Structural formula 

164 

165 

166 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.58 (dd, 

J=5.2 Hz, 8.4 Hz, lH), 1.91 (t, J=5.2 Hz, lH), 2.05 

(brdt, J=8.0 Hz, 1H), 2.21 (s, 3H), 2.26 (s, 3H), 2.55 

(s, 3H), 4.40 (d, J=10.0 Hz, 1H), 4.46 (d, J=9.6 Hz, 

1H), 7.10-7.23 (m, 3H), 7.91 (d, J=5.2 Hz, 1H), 

7.96-7.98 (m, 2H), 8.49 (brds, 1H). 

MS [M+Ht=443 
1H-NMR (400 MHz, CDC13) 8 (ppm): 1.57 (dd, 

J=5.2 Hz, 8.0 Hz, lH), 1.90 (t, J=4.8 Hz, 1H), 2.00 

(brdt, J=8.0 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.45 

(d, J=9.6 Hz, lH), 4.48 (d, J=10.0 Hz, 1H), 6.97-7.41 

(m, 7H), 7.58 (s, 1H), 7.80 (s, 1H). 

MS [M+Ht=428 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.58 (dd, 

J=5.2 Hz, 8.4 Hz, lH), 1.91 (t, J=5.2 Hz, 1H), 2.08 

(brdt, lH), 2.21 (s, 3H), 2.55 (s, 3H), 4.40 (d, J=9.6 

Hz, 1H), 4.46 (d, J=9.2 Hz, 1H), 7.01-7.32 (m, 5H), 

7.63-7.67 (m, lH), 7.98 (s, 1H), 8.03 (d, J=8.4 Hz, 

lH), 8.26 (d, J=4.0 Hz, 1H), 8.44 (s, 1H). 

MS [M+Ht =411 
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[0334] 

[Table 43-1] 

Example 

167 

168 

169 

170 

Structural formula 
F 

F'O 
'>- 1,:1\-
r1u 0 q 
N~ N "'--

I , 
N 

F F'O "' 1,:1}_ 
Yuo~ 
N~ N =... 

~ Cl 

F 

F'O "' 1,:1)_ 
rlu 0 ~ 

N ~ N "='-

I F 

F 

F'()':f)_ 
~0~ N/A ~F F 

Nl\1R and/ or MS 
1H-NJVIR (400 MHz, CDCh) o (ppm): 1.63-1.68 (m, 

1H), 1.94 (t, J=5.2 Hz, 1H), 2.12 (brdt, J=7.6 Hz, 

1H), 2.21 (s, 3H), 2.58 (s, 3H), 4.38 (d, J=9.6 Hz, 

1H), 4.44 (d, J=9.6 Hz, 1H), 7.13-7.32 (m, 4H), 7.90 

(dd, J=2.4 Hz, 9.2 Hz, 1H), 7.97 (s, 1H), 8.19 (s, 

1H), 8.51 (s, 1H), 8.56 (d, J=2.0 Hz, 1H). 

MS [M+Ht=436 
1H-NMR (400 MHz, CDCh) o (ppm): 1.58-1.61 (m, 

1H), 1.91 (t, J=5.6 Hz, 1H), 2.07 (brdt, J=6.0 Hz, 

1H), 2.22 (s, 3H), 2.56 (s, 3H), 4.38 (d, J=9.2 Hz, 

1H), 4.45 (d, J=9.2 Hz, 1H), 7.12-7.31 (m, 3H), 7.62 

(dd, J=2.4 Hz, 8.8 Hz, 1H), 7.97 (s, 1H), 8.03 (d, 

J=8.8 Hz, 1H), 8.22 ( d, J=2.8 Hz, 1H), 833 (s, 1H). 

MS [M+Ht=445 
1H-NJVIR (400 MHz, CDCh) o (ppm): 1.58-1.61 (m, 

1H), 1.91 (t, J=5.2 Hz, 1H), 2.07 (brdt, J=8.0 Hz, 

1H), 2.21 (s, 3H), 2.56 (s, 3H), 4.39 (d, J=9.6 Hz, 

1H), 4.45 (d, J=9.6 Hz, 1H), 7.12-7.41 (m, 4H), 7.97 

(s, 1H), 8.04-8.08 (m, 1H), 8.12 (d, J=2.4 Hz, 1H) 

8.30 (brds, 1H). 

MS [M+Ht =429 
1H-NMR (400 MHz, CDCh) o (ppm): 1.58-1.61 (m, 

1H), 1.90 (t, J=5.6 Hz, 1H), 1.91 (dd, J=6.0 Hz, 8.4 

Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.44 (d, J=10 Hz, 

1H), 4.47 (d, J=9.6 Hz, 1H), 7.04-7.31 (m, SH), 

7.48-7.53 (m, 1H), 7.57 (s, 1H), 8.00 (s, 1H). 

MS [M+Ht=446 
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[Table 43-2] 

F 171 F'O 
% 1::1)_ 

0 NH 

'rn 0 C/ 
N/N ~F 

F 172 F'O 
% 1::1)_ 

[0335] 

Example 173 

~ obF I" ~ 
N/N F """--

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.58-1.62 (m, 

1H), 1.91 (t, J=5.6 Hz, 1H), 2.06 (dd, J=6.0 Hz, 8.0 Hz, 

1H), 2.26 (s, 3H), 2.57 (s, 3H), 4.43 (d, J=9.2 Hz, lH), 

4.47 (d, J=9.2 Hz, 1H), 6.81-6.91 (m, 2H), 7.11-7.32 

(m, 3H), 7.59 (brds, 1H), 7.99-8.08 (m, 2H). 

MS [M+Ht=446 

1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.62 (dd, J=5.6 

Hz, 8.4 Hz, 1H), 1.92 (t, J=5.6 Hz, 1H), 2.08 (dd, J=5.6 

Hz, 8.4 Hz, 1H), 2.24 (s, 3H), 2.57 (s, 3H), 4.42 (d, 

J=9.6 Hz, 1H), 4.47 (d, J=10.0 Hz, 1H), 6.71-6.75 (m, 

1H), 7.02-7.32 (m, 4H), 7.73 (brds, 1H), 7.99 (brdm, 

2H). 

MS [M+Ht=446 

Synthesis of(1R2S)-2-{3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyll-N-(5-

5 fluoro-4-methoxypyridin-2-yl)cyclopropanecarboxamide (173) 

[Formula 66] 

F~~ 
~ OPNH~ 
N/N 0 """--

\ F 

(0336] 

173 

The above-captioned compound was synthesized from Prep 29 according to 

Example 73. 

10 1H-NMR (400 MHz, CDCb) 8 (ppm): 1.60 (dd, J=5.6, 8.0 Hz, 1H), 1.90 (t, J=5.6 Hz, 1H), 2.06 

(dd, J=5.6, 8.0 Hz, 1H), 2.24 (s, 3H), 2.56 (s, 3H), 3.88 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.46 (d, 

J=9.6 Hz, 1H), 7.12-7.32 (m, 3H), 7.79 (d, J=6.8 Hz, lH), 7.98-7.99 (m, 2H), 8.25 (brs, lH). 

MS [M+Ht =459 

(0337] 
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5 

*The compounds ofExamples 174 and 175 were synthesized by condensing the 

carboxylic acid Prep 30 and any amine by the same method as that ofExample 46. 

[0338] 

[Table 44] 

Example Structural formula, Example Structural formula, MS 

MS 

174 175 

0 0 

h 0 y N/N 
MS [M+Ht= MS [M+Ht= 

407 423 

[0339] 

*The compounds ofExamples 176 and 177 were synthesized by condensing the 

carboxylic acid Prep 31 ofProduction Example 31 and any amine by the same method as that of 

Example 1. 

[0340] 

10 [Table 45] 

Example Structural formula, Example Structural formula, 

MS MS 

176 

~ 
177 

~ 
ho~ y & 
NJN ,_FI 

MS [M+Ht= MS[M+Ht= 

407 389 

[0341] 

* The compounds of Examples 178 to 180 were synthesized by condensing the 

carboxylic acid Prep 32 of Production Example 32 and any amine by the same method as that of 

Example 1. 
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[0342] 

[Table 46] 

Example Structural formula, Example Structural 

178 

180 

[0343] 

MS 

MS[M+Ht= 

414 

179 

formula, MS 

MS [M+Ht= 

407 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.49-1.55 (m, 

1H), 1.97 (t, J=5.2 Hz, 1H), 2.16 (dd, J=8.2, 5.8 Hz, 

1H), 2.21 (s, 3H), 2.53 (s, 3H), 2.55 (s, 3H), 4.45 (dd, 

J=11.0, 9.4 Hz, 2H), 7.17-7.31 (m, 4H), 7.42-7.48 (m, 

1H), 7.82 (brs, 1H), 7.93 (s, 1H), 8.14 (brd, J=8.8 Hz, 

1H), 8.36 (d, J=3.6 Hz, 1H), 8.58 (d, J=2.4 Hz, 1H). 

* The compounds ofExamples 181 and 182 were synthesized by condensing the 

5 carboxylic acid Prep 33 of Production Example 33 and any amine by the same method as that of 

Example 45. 

[0344] 

[Table 47] 
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Example Structural formula, Example Structural formula, MS 

MS 

181 

~~ 
182 

~% ~~ ~~ 

r)o~ ~ ~ ~ ~ 

N/N =--F NfN =--
Cl 

MS [M+Hr= MS [M+Ht= 

423 439 

[0345] 

*The compounds ofExamples 183 to 190 were synthesized by condensing the 

carboxylic acid Prep 34 ofProduction Example 34 and any amine by the same method as that of 

Example 1. The compounds of Examples 186 to 190 were obtained by performing chiral 

5 resolution. 

[0346] 

[Table 48-1] 
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Example Structural formula 

184 

185 

~NH "A 0 )-~ 
N~N ~ 

I Cl 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.68 (dd, 

J=5.6, 8.0 Hz, 1H), 1.92 (t, J=5.6 Hz, 1H), 2.16 (dd, 

J=5.6, 8.0 Hz, 1H), 2.21 (s, 3H), 2.55 (s, 3H), 3.83 (s, 

3H), 4.37 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 

6.85 (ddd, J=0.8, 2.6, 8.0 Hz, 1H), 7.00-7.05 (m, 2H), 

7.29 (t, J=8.0 Hz, 1H), 7.89 (dd, J=2.2, 8.8 Hz, 1H), 

7.96 (s, 1H), 8.21 (d, J=8.8 Hz, 1H), 8.48 (brs, 1H), 

8.56 (dd, J=0.8, 2.2 Hz, 1H). 

MS [M+Ht =430 
1H-NMR (400 MHz, CDCh) o (ppm): 1.63 (dd., 

J=5.6, 8.0 Hz, lH), 1.90 (t, J=5.6 Hz, 1H), 2.12 (dd, 

J=5.6, 8.0 Hz, 1H), 2.24 (s, 3H), 2.56 (s, 3H), 3.81 (s, 

3H), 4.45 (d, J=9.6 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 

6.83 (dd, J=2.0, 8.4 Hz, 1H), 7.01-7.04 (m, 2H), 

7.23-7.30 (m, 2H), 7.87 (brs, 1H), 7.99 (s, 1H), 8.10 

(brd, lH), 8.34 (d, J=4.4 Hz, 1H), 8.53 (d, J=2.0 Hz, 

1H). 

MS [M+Ht =405 
1H-NMR (400 MHz, CDCh) o (ppm): 1.63 (d.d., 

J=5.6, 8.0 Hz, 1H), 1.89 (t, J=5.6 Hz, 1H), 2.13 (dd, 

J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H), 2.55 (s, 3H), 3.82 (s, 

3H), 4.38 (d, J=9.6 Hz, IH), 4.51 (d, J=9.6 Hz, 1H), 

6.84 (ddd, J=0.8, 2.4, 8.4 Hz, 1H), 7.01-7.06 (m, 2H), 

7.26-7.30 (m, lH), 7.61 (dd, J=2.4, 8.8 Hz, 1H), 7.96 

(s, 1H), 8.04 (d, J=8.8 Hz, 1H), 8.22 (dd, J=0.8, 2.4 

Hz, lH), 8.32 (brs, 1H). 

MS [M+Ht =439 
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[Table 48-2] 

186 

187 

188 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.62 (dd, J=5.6, 

8.0 Hz, 1H), 1.89 (t, J=5.6 Hz, 1H), 2.12 (dd, J=5.6, 8.0 

Hz, 1H), 2.22 (s, 3H), 2.55 (s, 3H), 3.82 (s, 3H), 4.39 

(d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, 1H), 6.84 (ddd, 

J=0.8, 2.6, 8.0 Hz, 1H), 7.01-7.06 (m, 2H), 7.29 (d, 

J=8.0 Hz, 1H), 7.38 (ddd, J=2.8, 7.6, 9.2 Hz, 1H), 7.97 

(s, 1H), 8.07 (dd, J=4.0, 9.2 Hz, 1H), 8.12 (d, J=2.8 Hz, 

1H), 8.28 (brs, 1H). 

MS [M+Ht=423 
1H-NMR (400 M Hz, CDC13) 8 (ppm): 1.56 (dd, J=8.2, 

5.2 Hz, 1H) 1.85 (t, J=5.6 Hz, 1H), 2.06 (dd, J=8.0, 6.0 

Hz, 1H), 2.25 (s, 3H), 2.55 (s, 3H), 3.80 (s, 3H), 4.44 

(d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 6.80-6.83 

(m, 1H), 6.93-7.02 (m, 4H), 7.23-7.27 (m, 1H), 

7.35-7.41 (m, 2H) 7.99 (s, 1H), 7.94-8.00 (brs, 1H). 
1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.61 (dd, J=8.2, 

5.2 Hz, 1H) 1.90 (t, J=5.2 Hz, 1H), 2.12-2.16 (m, lH), 

2.21 (s, 3H), 2.55 (s, 3H), 3.81 (s, 3H), 4.41 (d, J=9.6 

Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 6.82-6.85 (m, 1H), 

6.94-7.05 (m, 3H), 7.24-7.29 (m, 1H), 7.61-7.65 (m, 

lH) 7.99 (S, lH), 8.02-8.05 (m, 1H), 8.19-8.21 (m, 

1H), 8.88 (brs, 1H). 

- 175-

Page 392 of 453



[Table 48-3] 

189 

~ 
1H-NMR (400 MHz, CDCb) 6 (ppm): 1.61 (dd, J=8.2, 

5.2 Hz, lH) 1.88 (t, J=5.6 Hz, lH), 2.12 (dd, J=8.0, 6.0 "Y)_ 0 ... , 

!!oaf! Hz, lH), 2.22 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3H), 3.81 

(s, 3H), 4.41 (d, J=9.2 Hz, lH), 4.53 (d, J=9.6 Hz, lH), 
~ 

6.81-6.85 (m, lH), 6.99-7.04 (m, 2H), 7.25-7.29 (m, 
N/N ::::::-F 

lH), 7.91-7.95 (m, 2H), 7.99 (s, lH), 8.70 (brs, lH). 

190 

~ 
1H-NMR (400 M Hz, CDCb) 6 (ppm): 1.59-1.62 (m, 

lH), 1.88 (t, J=5.6 Hz, lH), 2.04 (dd, J=8.2, 5.6 Hz, "))_ 0 ... 

0 NH 
lH), 2.24 (s, 3H), 2.57 (s, 3H), 3.82 (s, 3H), 4.43 (d, noq J=9.6 Hz, lH), 4.53 (d, J=9.6 Hz, lH), 6.81-6.85 (m, 

IH), 6.99-7.12 (m, 4H), 7.25-7.30 (m, lH), 7.48-7.54 
/N F =-F (m, lH), 7.60 (br, lH), 7.99 (s, lH). 

[0347] 

*The compounds ofExamples 191 to 201 were synthesized by condensing the 

carboxylic acid Prep 3 5 and any amine. It is to be noted that, with regard to condensation 

5 methods, the compounds ofExamples 193 to 199 were condensed according to the method of 

Example 51 and the compounds ofExamples 200 and 201 were condensed by the method of 

Example 1. 
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[0348] 

[Table 49-1] 

Example 

191 

192 

193 

[Table 49-2] 

Structural formula 

F 

6 
~ 

ltl~ 

0 NH 

'o~ oq 
N ~ N :::::--

I F 

F 

6 '-:~}_ 
0 NH 

'o~ oq 
N ~ N :::::--

I F 

F 

6 Y}_ 0 NH 

'o~ ob 
N'N :::::--

Nl\1R and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.63 (dd, 

J=8.0, 5.2 Hz, lH), 1.92 (t, J=5.2 Hz, 1H), 2.12 (dd, 

J=8.0, 6.0 Hz, 1H), 2.63 (s, 3H), 3.30 (s, 3H), 4.29 

(d, J=13.6 Hz, 1H), 4.44 (d, J=13.6 Hz, 1H), 4.46 (d, 

J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 7.01 (tdd, 

J=8.0, 2.4, 1.2 Hz, 1H), 7.18-7.24 (m, 2H), 7.34 (dd, 

J=8.0, 6.0 Hz, 1H), 7.40 (ddd, J=10.4, 9.2, 2.8 Hz, 

1H), 8.08 (dd, J=9.2, 4.0 Hz, 1H), 8.11 (s, 1H), 8.13 

(d, J=2.4 Hz, 1H), 8.38 (brs, 1H). 
1H-NMR (400 MHz, CDCh) o (ppm): 1.59 (dd, 

J=8.0, 5.2 Hz, 1H), 1.90 (t, J=5.2 Hz, 1H), 2.06 (dd, 

J=8.0, 6.0 Hz, 1H), 2.61 (s, 3H), 3.30 (s, 3H), 4.34 

(d, J=13.2 Hz, 1H), 4.41 (d, J=l3.2 Hz, 1H), 4.48 (d, 

J=9.6 Hz, 1H), 4.57 (d, J=9.6 Hz, 1H), 6.97-7.01 (m, 

3H), 7.18-7.24 (m, 2H), 7.31 (td, J=8.0, 6.0 Hz, 1H), 

7.39-7.43 (m, 2H), 7.65 (brs, 1H), 8.12 (s, 1H). 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.63 (dd, 

J=8.0, 5.2 Hz, 1H), 1.93 (t, J=5.2 Hz, 1H), 2.14 (brs, 

1H), 2.63 (s, 3H), 3.26 (s, 3H), 4.27 (d, J=13.6 Hz, 

1H), 4.43 (d, J=13.6 Hz, lH), 4.48 (d, J=9.6 Hz, 1H), 

4.56 (d, J=9.6 Hz, 1H), 6.98-7.03 (m, 2H), 7.19 (d, 

J=10.0 Hz, 1H), 7.22 (d, J=8.0 Hz, 1H), 7.33 (td, 

J=8.0, 6.0 Hz, 1H), 7.65 (td, J=8.0, 2.0 Hz, 1H), 8.05 

(d, J=8.0 Hz, 1H), 8.12 (s, 1H), 8.22 (dd, J=4.8, 1.2 

Hz, 1H), 8.81 (s, 1H). 
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194 F 

6 ''•~ Y}_ 
" 0 NH 0~ oq 

[0349] 

[Table 50-1] 

YN F ~F 

Example Structural formula 

195 

196 

197 

1H-NMR (400 :MHz, CDCh) 5 (ppm): 1.59 (dd, J=8.0, 

5.2 Hz, 1H), 1.90 (t, J=5.2 Hz, 1H), 2.06 (dd, J=8.0, 6.0 

Hz, 1H), 2.61 (s, 3H), 3.31 (s, 3H), 4.35 (d, J=12.8 Hz, 

1H), 4.40 (d, J=12.8 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 

4.57 (d, J=9.6 Hz, 1H), 7.00 (td, J=8.4, 2.0 Hz, 1H), 

7.04-7.11 (m, 2H), 7.18-7.22 (m, 2H), 7.32 (td, J=8.4, 

6.0 Hz, 1H), 7.52 (dd, J=10.8, 6.8 Hz, 1H), 7.80 (brs, 

1H), 8.12 (s, 1H). 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.59 (dd, 

J=8.0, 5.6 Hz, 1H), 1.95 (t, J=5.6 Hz, 1H), 2.09 (dd, 

J=8.0, 5.6 Hz, 1H), 2.63 (s, 3H), 3.29 (s, 3H), 4.32 (d, 

J=13.2 Hz, 1H), 4.42 (d, J=13.2 Hz, 1H), 4.48 (d, 

J=10.0 Hz, 1H), 4.58 (d, J=10.0 Hz, 1H), 6.80 (t, 

J=7.6 Hz, 1H), 7.00 (tdd, J=8.0, 2.4, 1.2 Hz, 1H), 

7.13 (dt, J=9.6, 2.4 Hz, 1H), 7.14-7.27 (m, 3H), 7.33 

(td, J=8.0, 6.0 Hz, 1H), 7.41 (t, J=10.8 Hz, 1H), 7.85 

(brs, 1H), 8.12 (s, 1H). 
1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.64 (dd, 

J=5.2 Hz, 8.0 Hz, 1H), 1.91 (t, J=5.2 Hz, 1H), 2.11 

(dd, J=6.0 Hz, 8.0 Hz, 1H), 2.63 (s, 3H), 3.33 (s, 3H), 

4.32-4.56 (m, 4H), 6.81-6.90 (m, 2H), 7.01 (t, J=8.8 

Hz, 1H), 7.21-7.36 (m, 3H), 7.62 (brds, 1H), 

8.05-8.12 (m, 2H). 

MS [M+Ht =458 
1H-NMR (400 M Hz, CDCh) 8 (ppm): 1.65 (dd, 

J=5.2 Hz, 8.0 Hz, 1H), 1.93 (t, J=5.2 Hz, 1H), 2.11 

(dd, J=6.0 Hz, 8.4 Hz, 1H), 2.63 (s, 3H), 3.31 (s, 3H), 

4.29-4.57 (m, 4H), 6.70-6.76 (m, 1H), 6.99-7.08 (m, 

2H), 7.17-7.37 (m, 3H), 7.77 (brds, lH), 8.02-8.12 

(m, 2H). 

MS [M+Ht=458 
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[Table 50-2] 

198 

199 

[0350] 

[Table 51] 

F 

6 !~ 
0 NH 

"'0--r'n 0 q 
N:,.. N =-. 

I Cl 

F 

6 'Y'}_ 
0 NH 

~0-y) 0 p 
N :,.. N "'-

I F 

1H-NMR (400 MHz, CDCh) 6 (ppm): 1.61 (dd, J=8.2, 

5.2 Hz, lH) 1.88 (t, J=5.6 Hz, lH), 2.12 (dd, J=8.0, 6.0 

Hz, lH), 2.22 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3H), 3.81 

(s, 3H), 4.41 (d, J=9.2 Hz, lH), 4.53 (d, J=9.6 Hz, lH), 

6.81-6.85 (m, lH), 6.99-7.04 (m, 2H), 7.25-7.29 (m, 

lH), 7.91-7.95 (m, 2H), 7.99 (s, lH), 8.70 (brs, lH). 
1H-NMR (400 MHz, CDCh) 6 (ppm): 1.62 (dd, J=8.0, 

5.2 Hz, 1H), 1.90 (d, J=5.2 Hz, lH), 2.10 (dd, J=8.0, 

6.0 Hz, lH), 2.27 (s, 3H), 2.63 (s, 3H), 3.31 (s, 3H), 

4.29 (d, J=l3.2 Hz, lH), 4.42 (d, J=l3.2 Hz, lH), 4.45 

(d, J=9.6 Hz, lH), 4.53 (d, J=9.6 Hz, lH), 7.00 (tdd, 

J=8.0, 2.4, 1.2 Hz, lH), 7.19 (dt, J=lO.O, 2.4 Hz, lH), 

7.22 (dt, J=8.0, 1.2 Hz, lH), 7.33 (td, J=6.0, 6.0 Hz, 

lH), 7.95 (brs, lH), 8.01 (s, lH), 8.10 (s, IH), 8.25 (s, 

lH). 

- 179-

Page 396 of 453



Example Structural formula 

200 F 

O., .. A 
0___1 }-NH "oYn o ~-~ 

N::,., N ~ 
I CN 

201 

[0351] 

NMR ( 400 MHz, CDCh) 
1H-NMR o (ppm): 1.69 (dd, J=8.0, 5.2 Hz, 1H), 1.95 

(t, J=5.2 Hz, 1H), 2.16 (dd, J=8.0, 6.0 Hz, 1H), 2.62 

(s, 3H), 3.29 (s, 3H), 4.30 (d, J=l3.2 Hz, 1H), 4.38 

(d, J=13.2 Hz, 1H), 4.45 (d, J=9.6 Hz, 1H), 4.53 (d, 

J=9.6 Hz, 1H), 7.02 (dd, J=8.8, 2.0 Hz, 1H), 

7.19-7.25 (m, 2H), 7.35 (td, J=8.0, 6.0 Hz, lH), 7.90 

(dd, J=8.8, 2.4 Hz, 1H), 8.11 (s, 1H), 8.22 (dd, J=8.8, 

1.2 Hz, 1H), 8.55 (brs, 1H), 8.57 (dd, J=2.4, 1.2 Hz, 

1H). 
1H-NMR o (ppm): 1.66 (dd, J=8.0, 5.2 Hz, 1H), 1.94 

(t, J=5.2 Hz, lH), 2.16 (dd, J=8.0, 6.0 Hz, lH), 2.61 

(s, 3H), 3.27 (s, 3H), 4.29 (d, J=13.2 Hz, 1H), 4.40 

(d, J=13.2 Hz, 1H), 4.45 (d, J=9.6 Hz, 1H), 4.53 (d, 

J=9.6 Hz, 1H), 7.01 (tdd, J=8.4, 2.8, 1.2 Hz, lH), 

7.19 (dt, J=lO.O, 2.8 Hz, 1H), 7.23 (dt, J=8.4, 1.2 Hz, 

1H), 7.34 (td, J=8.4, 6.0 Hz, 1H), 7.88 (dd, J=8.8, 

2.4 Hz, 1H), 8.11 (s, 1H), 8.21 (d, J=8.8 Hz, 1H), 

8.54 (d, J=2.4 Hz, 1H), 8.57 (brs, 1H). 

* The compounds of Examples 202 to 210 were synthesized by condensing the 

carboxylic acid Prep 36 and any amine by the same method as that of Example 52. 

5 [0352] 

[Table 52-1] 
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Example Structural formula Nl\AR (400 MHz, CDCh) and/or MS 

202 F'O 1H-Nl\AR o (ppm): 1.60 (dd, J=8.0, 5.2 Hz, lH), 1.90 (t, 

"" I,Y\- J=5.2 Hz, lH), 2.07 (dd, J=8.0, 6.0 Hz, lH), 2.62 (s, 

'a~ 0~ 
3H), 3.29 (s, 3H), 4.29 (d, J=l3.2 Hz, lH), 4.40 (d, 

J=l3.2 Hz, lH), 4.44 (d, J=9.6 Hz, lH), 4.49 (d, J=9.6 

N/N :o--._F Hz, IH), 7.05 (tt, J=8.8, 1.6 Hz, 2H), 7.37-7.46 (m, 

3H), 8.09-8.13 (m, 3H), 8.32 (brs, lH). 

203 F'O 1H-NMR o (ppm): 1.56 (dd, J=8.0, 5.2 Hz, IH), 1.88 (t, 

"" I,J)_ J=5.2 Hz, IH), 2.05 (dd, J=8.0, 6.0 Hz, IH), 2.61 (s, 

0 NH 3H), 3.29 (s, 3H), 4.34 (d, J=12.8 Hz, IH), 4.39 (d, 

'a~ oq J=12.8 Hz, lH), 4.48 (d, J=9.6 Hz, lH), 4.53 (d, J=9.6 

N/N ::::::-F 
Hz, lH), 6.99 (t, J=8.4 Hz, 2H), 7.04 (t, J=8.4 Hz, 2H), 

7.40-7.45 (m, 4H), 7.63 (brs, lH), 8.11 (s, IH). 

204 1H-NMR o (ppm): 1.60 (dd, J=8.0, 5.2 Hz, IH), 1.90 (t, Fu J=5.2 Hz, IH), 2.08 (dd, J=8.0, 6.0 Hz, IH), 2.62 (s, 

"" !)')_ 3H), 3.28 (s, 3H), 4.29 (d, J=13.6 Hz, IH), 4.40 (d, 

0 N-1 J=13.6 Hz, lH), 4.43 (d, J=9.6 Hz, lH), 4.49 (d, J=9.6 

'a~ oq Hz, lH), 7.05 (t, J=8.4 Hz, 2H), 7.44 (dd, J=8.4, 4.8 
N ~ N :::-- Hz, 2H), 7.62 (dd, J=8.8, 2.4 Hz, lH), 8.06 (d, J=8.8 I Cl Hz, IH), 8.08 (s, lH), 8.23 (d, J=2.4 Hz, lH), 8.32 (brs, 

IH). 
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[Table 52-2] 

205 

206 

207 

[Table 52-3] 

208 

F'O 
~ IJl_ 

" 0 1\H 

0~ 00 
N:,.. N ::-... I F 

1H-NMR o (ppm): 1.59 (dd, J=8.0, 5.6 Hz, 1H), 1.89 (t, 

J=5.6 Hz, 1H), 2.06 (dd, J=8.0, 6.0 Hz, 1H), 2.28 (s, 3H), 

2.62 (s, 3H), 3.30 (s, 3H), 4.29 (d, J=13.6 Hz, 1H), 4.41 (d, 

J=l3.6 Hz, 1H), 4.44 (d, J=9.2 Hz, 1H), 4.49 (d, J=9.2 Hz, 

1H), 7.05 (t, J=8.8 Hz, 2H), 7.43 (dd, J=8.8, 4.8 Hz, 2H), 

7.95 (d, J=5.2 Hz, 1H), 8.00 (s, 1H), 8.09 (s, 1H), 8.26 

(brs, 1H). 
1H-NMR o (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.10 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, 3H), 

3.26 (s, 3H), 4.28 (d, J=13.6 Hz, 1H), 4.44 (d, J=13.6 Hz, 

1H), 4.41 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 

7.02-7.08 (m, 3H), 7.44 (dd, J=8.8, 4.8 Hz, 2H), 7.66 (td, 

J=7.2, 2.0 Hz, 1H), 8.06 (d, J=7.2 Hz, 1H), 8.09 (s, lH), 

8.27 (dd, J=4.8, 2.0 Hz, 1H), 8.36 (brs, lH). 
1H-Nl\1R o (ppm): 1.57 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (t, 

J=5.2 Hz, 1H), 2.02 (dd, J=8.0, 6.0 Hz, 1H), 2.61 (s, 3H), 

3.30 (s, 3H), 4.34 (d, J=12.8 Hz, 1H), 4.39 (d, J=12.8 Hz, 

lH), 4.45 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6 Hz, 1H), 

7.01-7.11 (m, 4H), 7.43 (dd, J=8.4, 4.8 Hz, 2H), 7.52 (dd, 

J=10.8, 6.0 Hz, IH), 7.74 (brs, 1H), 8.11 (s, IH). 

1H-Nl\1R o (ppm): 1.56 (dd, J=8.0, 5.6 Hz, 1H), 1.89 (t, 

J=5.6 Hz, 1H), 2.04 (dd, J=8.0, 5.6 Hz, 1H), 2.61 (s, 3H), 

3.27 (s, 3H), 4.32 (d, J=13.2 Hz, 1H), 4.40 (d, J=13.2 Hz, 

1H), 4.46 (d, J=9.2 Hz, 1H), 4.53 (d, J=9.2 Hz, 1H), 6.80 

(t, J=8.0 Hz, lH), 7.04 (t, J=8.8 Hz, 2H), 7.12 (d, J=8.0 

Hz, IH), 7.24 (dd, J=14.4, 8.0 Hz, 1H), 7.40-7.44 (m, 3H), 

7.77 (brs, 1H), 8.10 (s, 1H). 
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[0353] 

[Table 53] 

Example 

209 

210 

[0354] 

Stnlcblral formula 

F'O ~ I,J)_ 
'o!!u 0 1:!' ::::-- I f/ ~ 

N~ N ~ I F 

F'() 
~ I,J)_ 
'~ ob' 0 ~ {/ 

I ~ N/N F =--

N.MR ( 400 MHz, CDCh) and/or MS 
1H-NMR 8 (ppm): 1.60 (dd, J=5.2 Hz, 8.4 Hz, lH), 

1.89 (t, J=5.2 Hz, IH), 2.08 (dd, J=5.6 Hz, 8.0 Hz, 

IH), 2.63 (s, 3H), 3.32 (s, 3H), 4.31-4.52 (m, 4H), 

6.82-6.91 (m, 2H), 7.05 (t, J=8.8 Hz, 2H), 7.42-7.45 

(m, 2H), 7.61 (brds, IH), 8.08-8.11 (m, 2H). 

MS [M+Ht =458 
1H-NMR 8 (ppm): 1.62 (dd, J=5.2 Hz, 8.0 Hz, IH), 

1.91 (t, J=5.6 Hz, IH), 2.08 (dd, J=6.0 Hz, 8.4 Hz, 

IH), 2.63 (s, 3H), 3.30 (s, 3H), 4.29-4.52 (m, 4H), 

6.70-6.76 (m, 2H), 7.02-7.08 (m, 3H), 7.42-7.45 (m, 

2H), 7.52 (brds, IH), 8.03 (brds, 1H), 8.10 (s, IH). 

MS [M+Ht=458. 

* The compounds ofExamples 211 to 217 were synthesized by condensing the 

5 carboxylic acid Prep 3 7 and any amine by the same method as that ofExample 51. 
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[0355] 

[Table 54] 

Example 

211 

212 

213 

Strucbural formula 
F 

•'() 
'>- IJ\_ 

o NH 

'o~ ob 
N/N ~ 

F 

•'() 
'>- 1,:1)_ 

0 NH 

'o~ op 
N::::,.. N ~ 

I F 

F 

•'() 
'>- I,Y)_ 

0 NH 

'o~ OQ 
IN ~F 

Nl\1R ( 400 MHz, CDCh) and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.57-1.61 (m, 

1H), 1.91 (t, J=5.6 Hz, 1H), 2.09 (brdt, 1H), 2.62 (s, 

3H), 3.28 (s, 3H), 4.25-4.50 (m, 4H), 7.03-7.36 (m, 

4H), 7.66 (t, J=8.0 Hz, 1H), 8.03-8.05 (brdd, J=8.0 

Hz, 1H), 8.10 (s, 1H), 8.27 (d, J=3.6 Hz, 1H), 8.38 

(brds, 1H). 

MS [M+Ht =441 
1H-NMR o (ppm): 1.58-1.61 (m, 1H), 1.90 (t, J=5.6 

Hz, 1H), 2.06 (brdt, J=5.6 Hz, 1H), 2.27 (s, 3H), 2.63 

(s, 3H), 3.32 (s, 3H), 4.27-4.50 (m, 4H), 7.13-7.19 (m, 

2H), 7.33 (t, J=9.2 Hz, 1H), 7.93 (d, J=5.6 Hz, 1H), 

8.00 (s, 1H), 8.10 (s, lH), 8.29 (s, 1H). 

MS [M+Ht=473 
1H-NMR o (ppm): 1.55-1.57 (m, 1H), 1.90 (t, J=5.6 

Hz, 1H), 2.02 (dd, 1=6.0 Hz, 8.0 Hz, lH), 2.62 (s, 

3H), 3.32 (s, 3H), 4.32-4.54 (m, 4H), 6.99 (t, J=8.8 

Hz, 2H), 7.13-7.42 (m, SH), 7.60 (s, IH), 8.12 (s, IH). 

MS [M+Ht =458 
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[0356] 

[Table 55] 

Example Structural formula 

214 

215 

216 
F~ u,.,_.A 

'-o~.J 0}-qNH F 
~{ :?" I! {/ ~ 
N;,. N =-

f F 

217 

[0357] 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.55-1.58 (m, lH), 1.90 (t, 1=5.2 Hz, 

1H), 2.02 (dd, 1=6.0 Hz, 8.4 Hz, 1H), 2.61 (s, 3H), 3.33 

(s, 3H), 4.34-4.53 (m, 4H), 7.05-7.17 (m, 4H), 7.35 (t, 

1=9.2 Hz, 1H), 7.52 (t, J=8.4 Hz, 1H), 7.73 (s, lH), 8.12 

(s, 1H). 

MS [M+Ht=476 
1H-NMR o (ppm): 1.62 (dd, J=5.6 Hz, 8.8 Hz, lH), 1.92 

(t, J=5.2 Hz, 1H), 2.08 (dd, J=6.0 Hz, 8.4 Hz, 1H)~ 2.63 

(s, 3H), 3.32 (s, 3H), 4.30-4.52 (m, 4H), 6.71-6.75 (m, 

1H), 7.02-7.36 (m, 4H), 7.79 (brds, 1H), 8.00 (m, 1H), 

8.12 (s, 1H). 

MS [M+Ht=476 
1H-NMR o (ppm): 1.58-1.62 (m, 1H), 1.90 (t, J=5.6 Hz, 

1H), 2.07 (dd, J=6.0 Hz, 8.0 Hz, 1H), 2.63 (s, 3H), 3.34 

(s, 3H), 4.32-4.52 (m, 4H), 6.81-6.91 (m, 2H), 7.12-7.18 

(m, 2H), 7.34 (t, J=8.8 Hz, 1H), 7.65 (brds, 1H), 

8.03-8.12 (m, 2H). 

MS [M+Ht=476 
1H-NMR o (ppm): 1.61 (dd, J=5.2 Hz, 8.4 Hz, lll), 1.92 

(t, J=5.6 Hz, lH), 2.10 (dd, J=6.0 Hz, 8.0 Hz, 1H), 2.62 

(s, 3H), 3.33 (s, 3H), 4.30-4.52 (m, 4H), 6.90-7.37 (m, 

5H), 7.77 (brds, 1H), 7.90 (brds, 1H), 8.12 (s, lH). 

MS [M+Ht=476 

*The compounds ofExamples 218 to 221 were synthesized by condensing the 

carboxylic acid Prep 38 and any amine by the same method as that of Example 51. 
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[0358] 

[Table 56] 

Example Structural formula 

218 

219 

220 

221 

[0359] 

NMR (400 MHz, CDCh) and/or MS 
1H-NMR 8 (ppm): 1.62 (dd, J=5.6 Hz, 8.0 Hz, 1H), 1.93 

(t, J=5.2 Hz, 1H), 2.11 (brdt, 1H), 2.62 (s, 3H), 3.28 (s, 

3H), 4.25-4.54 (m, 4H), 6.76 (t, J=7.2 Hz, 1H), 

7.00-7.03 (m, 3H), 7.65 (t, J=8.0 Hz, 1H), 8.02 (d, J=7.6 

Hz, 1H), 8.12 (s, lH), 8.25 (d, J=8.4 Hz, IH), 8.59 (s, 

I H). 

MS [M+Nat=464 
1H-NMR 8 (ppm): 1.58-1.60 (m, IH), 1.92 (t, J=5.6 Hz, 

IH), 2.05 (dd, J=5.6 Hz, 8.0 Hz, IH), 2.61 (s, 3H), 3.32 

(s, 3H), 4.33-4.58 (m, 4H), 6.76 (t, J=8.8 Hz, 1H), 

6.97-7.02 (m, 4H), 7.38-7.42 (m, 2H), 7.62 (s, 1H), 8.14 

(s, IH). 

MS [M+Nat =459 
1H-NMR 8 (ppm): 1.60-1.64 (m, IH), 1.92 (t, J=5.6 Hz, 

IH), 2.08 (brdt, J=8.0 Hz, IH), 2.27 (s, 3H), 2.63 (s, 

3H), 3.33 (s, 3H), 4.27-4.53 (m, 4H), 6.76 (t, J=8.8 Hz, 

IH), 6.99-7.02 (m, 2H), 7.92 (d, J=6.4 Hz, IH), 8.01 (s, 

1H), 8.12 (s, IH), 8.27 (s, IH). 

MS [M+Nat=496 
1H-NMR 8 (ppm): 1.57-1.61 (m, IH), 1.92 (t, J=5.6 Hz, 

IH), 2.05 (dd, J=5.6 Hz, 8.0 Hz, 1H), 2.61 (s, 3H), 3.33 

(s, 3H), 4.33-4.57 (m, 4H), 6.76 (t, J=8.8 Hz, 1H), 

7.00-7.09 (m, 4H), 7.52 (brdt, J=7.2 Hz, IH), 7.78 (s, 

1H), 8.13 (s, IH). 

MS (M+Nar =498 

*The compounds ofExamples 222 to 227 were synthesized by condensing the 

5 carboxylic acid Prep 39 and any amine. It is to be noted that, with regard to condensation 

methods, the compounds ofExamples 222 to 226 were condensed according to the method of 

Example 51 and the compound ofExample 227 was condensed by the method ofExample 1. 

In addition, the compounds ofExamples 225 and 226 were obtained by performing chiral 

resolution on racemic products. 
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[0360] 

[Table 57-1] 

Example 

222 

223 

224 

Structural formula 
Cl 

~ NH 

'0~ oq 
N~ N =-
I F 

Cl 

~ 
'o~ o t; 

N~ N =-

I a 

a 

~ 
'o~ o~ ~I ,y ~ 

N~ N =-
I F 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR 8 (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t, 

J=5.2 Hz, 1H), 2.11 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, 

3H), 3.31 (s, 3H), 4.31 (d, J=13.2 Hz, lH), 4.41 (d, 

J=l3.2 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 

Hz, 1H), 7.28-7.42 (m, 4H), 7.48 (s, 1H), 8.08 (dd, 

J=9.2, 4.0 Hz, lH), 8.09 (s, 1H), 8.12 (q, J=2.8 Hz, 1H), 

8.39 (brs, 1H). 
1H-NMR 8 (ppm): 1.62 (dd, J=8.0, 5.6 Hz, 1H), 1.91 (t, 

J=5.6 Hz, 1H), 2.11 (dd, J=8.0, 5.6 Hz, lH), 2.62 (s, 

3H), 3.31 (s, 3H), 4.30 (d, J=l3.6 Hz, 1H), 4.41 (d, 

J=13.6 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 

Hz, 1H), 7.25-7.35 (m, 3H), 7.48 (s, 1H), 7.62 (dd, 

J=8.8, 2.8 Hz, 1H), 8.05 (d, J=8.8 Hz, 1H), 8.09 (s, 1H), 

8.23 (d, J=2.8 Hz, 1H), 8.42 (brs, 1H). 
1H-NMR 8 (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, 

J=5.2 Hz, 1H), 2.06 (dd, J=8.0, 5.6 Hz, 1H), 2.62 (s, 

3H), 3.22 (s, 3H), 4.35 (d, J=13.2 Hz, 1H), 4.42 (d, 

J=l3.2 Hz, 1H), 4.48 (d, J=9.6 Hz, 1H), 4.54 (d, J=9.6 

Hz, lH), 6.99 (t, J=8.8 Hz, 2H), 7.24-7.32 (m, 3H), 7.42 

(dd, J=8.8, 4.8 Hz, 2H), 7.49 (s, 1H), 7.66 (brs, 1H), 

8.12 (s, 1H). 
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[Table 57-2] 

225 a 1H-NMR o (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.92 (t, 

6 J=5.2 Hz, lH), 2.12 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, IY)_ 3H), 3.29 (s, 3H), 4.29 (d, J=13.6 Hz, 1H), 4.43 (d, 
" 0 t>.H J=13.6 Hz, lH), 4.46 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 0~ ob Hz, lH), 7.03 (dd, J=7.2, 4.8 Hz, 1H), 7.26-7.35 (m, N/N ,.._ 

3H), 7.49 (s, 1H), 7.66 (td, J=7.2, 2.0 Hz, lH), 8.06 (d, 

J=7.2 Hz, lH), 8.10 (s, 1H), 8.27 (d, J=4.8 Hz, 1H), 8.50 

(brs, 1H). 

226 a 1H-NMR o (ppm): 1.62 (dd, J=8.0, 5.6 Hz, lH), 1.90 (d, 

6 J=5.6 Hz, 1H), 2.09 (dd, J=8.0, 6.0 Hz, 1H), 2.28 (s, 
~~ 3H), 2.63 (s, 3H), 3.33 (s, 3H), 4.31 (d, J=13.6 Hz, 1H), 

0 }-t>.H 

'oJAn op 4.43 (d, J=13.6 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 4.50 (d, 

J=9.6 Hz, 1H), 7.29-7.35 (m, 3H), 7.48 (s, 1H), 7.95 (d, N~ N ,.._ 

I F J=5.6 Hz, 1H), 8.01 (s, 1H), 8.10 (s, 1H), 8.32 (brs, lH). 

227 Cl 
1H-NMR o (ppm): 1.67 (dd, J=8.0, 5.6 Hz, 1H), 1.94 (t, 

~ J=5.6 Hz, lH), 2.15 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, 

3H), 3.31 (s, 3H), 4.32 (d, J=13.2 Hz, lH), 4.38 (d, 
NH 

'~ oq J=13.2 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 

N~ N ,.._ Hz, lH), 7.30-7.35 (m, 3H) 7.49 (q, J=1.6 Hz, 1H), 7.91 
I ~ (dd, J=8.4, 1.6 Hz, 1H), 8.10 (s, 1H), 8.22 (q, J=8.4 Hz, 

1H), 8.53 (brs, lH), 8.57 (q, J=1.6 Hz, 1H). 

[0361] 

*The compounds ofExamples 228 to 230 were synthesized by condensing the 

carboxylic acid Prep 40 and any amine by the same method as that ofExample 52. 
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[0362] 

[Table 58] 

Example 

228 

229 

230 

[0363] 

Structural formula 
F 

6 'Y)_ 
Me~ ob ~ f' N 

1 I N/N =-

F 

6 'Y}_ 
MoO~ 0 /:) ._.. ,Y N 

" \ N~ N =-
I F 

F 

6 'Y)_ 
MoO~ o ~ 

~" {/ ~ 
N,_ N "'-

I F 

NMR ( 400 l\1Hz, CDC h) and/or MS 
1H-NMR o (ppm): 1.60 (dd, J=8.0, 5.6 Hz, 1H), 1.92 (t, 

J=5.6 Hz, 1H), 2.14 (dd, J=8.0, 5.6 Hz, lH), 2.56 (s, 

3H), 2.77 (qui, J=6.8 Hz, 1H), 2.92 (qui, J=6.8 Hz, 1H), 

3.18 (s, 3H), 3.48-3.57 (m, 2H), 4.44 (d, J=9.6 Hz, 1H), 

4.51 (d, J=9.6 Hz, 1H), 6.97-7.04 (m, 2H), 7.19 (dt, 

J=8.0, 1.2 Hz, 1H), 7.24 (dt, J=8.0, 1.2 Hz, 1H), 7.32 

(dt, J=8.0, 6.0 Hz, 1H), 7.65 (td, J=7.6, 2.0 Hz, 1H), 

8.02 (s, 1H), 8.05 (d, J=7.6 Hz, 1H), 8.26 (d, J=4.8 Hz, 

lH), 8.52 (brs, 1H). 
1H-NMR o (ppm): 1.60 (dd, J=8.0, 5.2 Hz, lH), 1.90 (t, 

J=5.2 Hz, 1H), 2.11 (dd, J=8.0, 5.6 Hz, 1H), 2.27 (s, 

3H), 2.56 (s, 3H), 2.77 (qui, J=6.8 Hz, 1H), 2.93 (qui, 

J=6.8 Hz, 1H), 3.21 (s, 3H), 3.51-3.57 (m, 2H), 4.43 (d, 

J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, lH), 6.99 (td, J=8.0 

Hz, 1H), 7.18 (dt, J=8.8, 2.0 Hz, lH), 7.23 (d, J=8.0 Hz, 

1H), 7.32 (td, J=8.0, 6.0 Hz, 1H), 7.94 (d, J=6.0 Hz, 

1H), 8.00 (s, 1H), 8.02 (s, 1H), 8.43 (brs, 1H). 
1H-NMR o (ppm): 1.56 (dd, J=8.0, 5.6 Hz, 1H), 1.91 (t, 

J=5.6 Hz, 1H), 2.08 (dd, J=8.0, 5.6 Hz, 1H), 2.55 (s, 

3H), 2.82-2.97 (m, 2H), 3.23 (s, 3H), 3.52-3.61 (m, 

2H), 4.45 (d, J=9.6 Hz, 1H), 4.55 (d, J=9.6 Hz, 1H), 

6.96-7.01 (m, 3H), 7.19-7.24 (m, 2H), 7.31 (td, J=8.4, 

6.0 Hz, 1H), 7.40 (dd, J=8.8, 4.8 Hz, IH), 7.79 (brs, 

1H), 8.03 (s, 1H). 

* The compounds ofExamples 231 to 236 were synthesized by condensing the 

5 carboxylic acid Prep 41 and any amine by the same method as that ofExample 51. 
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[0364] 

[Table 59-1] 

Example 

231 

232 

233 

Structural formula 

F 

D 
'o 'Y)_ 

0 NH 

'o~ oq 
/N ~F 

F 

D 
'o 'Y)_ 

0 NH 

'o~ OQ 
/N ~ 

F F 

F 

vO•_j}_ 
0 [\1-1 

'o~ oq 
NJN ~F 

NMR (400 l\IIHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.87 (t, 

J=5.2 Hz, 1H), 2.07 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, 3H), 

3.30 (s, 3H), 3.80 (s, 3H), 4.35 (d, J=13.2 Hz, 1H), 4.44 

(d, J=13.2 Hz, lH), 4.46 (d, J=9.6 Hz, 1H), 4.56 (d, J=9.6 

Hz, 1H), 6.54 (dt, J=10.8, 2.0 :Hz, lH), 6.77-6.79 (m, 2H), 

6.98 (t, J=8.8 Hz, 2H), 7.41 (dd, J=8.8, 4.8 Hz, 2H), 7.85 

(brs, lH), 8.12 (s, 1H). 
1H-NMR o (ppm): 1.56 (dd, J=8.0, 5.2 Hz, lH), 1.87 (t, 

J=5.2 Hz, 1H), 2.07 (dd, J=8.0, 6.0 Hz, lH), 2.61 (s, 3H), 

3.32 (s, 3H), 3.79 (s, 3H), 4.36 (d, J=l3.2 Hz, lH), 4.43 

(d, J=13.2 :Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.55 (d, J=9.6 

Hz, 1H), 6.54 (dt, J=10.8, 2.4 Hz, 1H), 6.76-6.78 (m, 2H), 

7.02-7.10 (m, 2H), 7.53 (dd, J=10.8, 6.8 Hz, IH), 8.03 

(brs, 1H), 8.12 (s, 1H). 
1H-NMR o (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, 

J=5.2 Hz, lH), 2.11 (dd, J=8.0, 6.0 :Hz, IH), 2.63 (s, 3H), 

3.30 (s, 3H), 3.81 (s, 3H), 4.30 (d, J=13.2 Hz, 1H), 4.43 

(d, J=13.2 :Hz, 1H), 4.45 (d, J=9.6 Hz, lH), 4.53 (d, J=9.6 

Hz, lH), 6.56 (dt, J=10.8, 2.4 Hz, 1H), 6.76-6.80 (m, 2H), 

7.39 (ddd, J=10.4, 9.2, 2.8 Hz, 1H), 8.07 (dd, J=9.2, 4.0 

Hz, 1H), 8.109 (s, 1H), 8.1b (d, J=2.4 :Hz, 1H), 8.49 (brs, 

1H). 
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[Table 59-2] 

234 1H-NMR 6 (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (t, J=5.2 
F Hz, 1H), 2.09 (dd, J=8.0, 6.0 Hz, 1H), 2.27 (s, 3H), 2.63 (s, 

~ 3H), 3.31 (s, 3H), 3.80 (s, 3H), 4.30 (d, J=13.6 Hz, 1H), 4.445 
'o 'Y}_ 

0 NH (d, J=13.6 Hz, 1H), 4.445 (d, J=9.2 Hz, 1H), 4.53 (d, J=9.2 Hz, 
'o~ op 1H), 6.56 (dt, J=10.4, 2.4 Hz, 1H), 6.75-6.79 (m, 2H), 7.94 (d, 

N/N ,._F J=5.6 Hz, 1H), 7.98 (s, 1H), 8.11 (s, 1H), 8.49 (brs, 1H). 

235 1H-NMR 6 (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, J=5.2 

F Hz, 1H), 2.12 (dd, J=8.0, 5.6 Hz, 1H), 2.62 (s, 3H), 3.26 (s, 

~ 3H), 3.80 (s, 3H), 4.28 (d, J=13.6 Hz, 1H), 4.43 (d, J=13.6 Hz, 
'o k:f}_ IH), 4.48 (d, J=9.6 Hz, IH), 4.53 (d, J=9.6 Hz, 1H), 6.55 (dt, 

0 f\H 
J=10.8, 2.4 Hz, 1H), 6.76-6.79 (m, 2H), 7.00 (dd, J=7.6, 4.8 

'
0
--;:) o b 

Hz, 1H), 7.65 (td, J=7.6, 2.0 Hz, 1H), 8.03 (d, J=7.6 Hz, 1H), N/N ==--. 

8.10 (s, 1H), 8.24 (d, J=4.8 Hz, 1H), 8.67 (brs, 1H). 

236 1H-NMR 6 (ppm): 1.57 (dd, J=8.0, 5.6 Hz, 1H), 1.88 (t, J=5.6 

F Hz, 1H), 2.07 (dd, J=8.0, 6.0 Hz, 1H), 2.61 (s, 3H), 3.29 (s, 

~ 3H), 3.80 (s, 3H), 4.33 (d, J=13.2 Hz, lH), 4.43 (d, J=l3.2 Hz, 

'o ':1}_ 1H), 4.45 (d, J=9.6 Hz, 1H), 4.56 (d, J=9.6 Hz, 1H), 6.54 (dt, 
0 NH 'on °0 J=10.4, 2.4 Hz, 1H), 6.76-6.81 (m, 3H), 7.11 (dd, J=8.0, 2.0 

Hz, 1H), 7.23 (dd, J=14.8, 2.0 Hz, 1H), 7.40 (d, J=l1.2 Hz, 
/N F ::--

1H), 7.82 (brs, 1H), 8.11 (s, 1H). 

[0365] 

*The compounds ofExamples 237 to 239 were synthesized by condensing the 

carboxylic acid Prep 42 and any amine by the same method as that ofExample 51. 
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[0366] 

[Table 60] 

Example 

237 

238 

239 

[0367] 

Structural formula 

0/ 

F~ 
'<-- I,Y\-

'0~ oq -- ~ ~ 
N~~ ~F 

0/ 

F'O 
~ 'I)_ 

'o~ 0 q_ ~ ,?' ~ 

N~~ F F 

~ 

F~ 
'<-. 1:1)_ 

'~ 0~ 0 _.. ::?N 

N~~ =( 

NMR ( 400 MHz, CDCh) and/or MS 
1H-NMR o (ppm): 1.59 ( dd, J=5.6, 8.0 Hz, 1H), 1.87 (t, 

J=5.6 Hz, 1H), 2.04 (dd, J=5.6, 8.0 Hz, 1H), 2.63 (s, 3H), 

3.28 (s, 3H), 3.92 (s, 3H), 4.34 (d, J=l3.2 Hz, 1H), 4.42 

(d, J=l3.2 Hz, 1H), 4.49 (d, J=9.2 Hz, 1H), 4.55 (d, J=9.2 

Hz, 1H), 6.98-7.08 (m, 5H), 7.39-7.43 (m, 2H), 7.55 (brs, 

1H), 8.13 (s, 1H). 

MS [M+Nat=492 
1H-NMR o (ppm): 1.59 (dd, J=5.6, 8.2 Hz, 1H), 1.87 (t, 

J=5.6 Hz, 1H), 2.03 (dd, J=5.6, 8.2 Hz, 1H), 2.63 (s, 3H), 

3.30 (s, 3H), 3.91 (s, 3H), 4.35 (d, J=13.0 Hz, 1H), 4.41 

(d, J=l3.0 Hz, 1H), 4.47 (d, J=9.6 Hz, 1H), 4.55 (d, J=9.6 

Hz, 1H), 6.97-7.12 (m, 5H), 7.50-7.55 (m, 1H), 7.67 (brs, 

1H), 8.13 (s, 1H). 

MS [M+Ht=488 
1H-NMR o (ppm): 1.60 (dd, J=5.2, 8.0 Hz, 1H), 1.88 (t, 

J=5.2 Hz, 1H), 2.07 (dd, J=5.2, 8.0 Hz, 1H), 2.281-2.283 

(m, 3H), 2.63 (s, 3H), 3.29 (s, 3H), 3.92 (s, 3H), 4.29 (d, 

J=l3.4 Hz, 1H), 4.42 (d, J=l3.4 Hz, 1H), 4.45 (d, J=9.6 

Hz, 1H), 4.51 (d, J=9.6 Hz, 1H), 6.97-7.09 (m, 3H), 7.96 

(d, J=5.6 Hz, 1H), 8.02 (d, J=1.2 Hz, 1H), 8.10 (s, 1H), 

8.21 (brs, 1H). 

MS [M+Nat=507. 

* The compounds of Examples 240 to 244 were synthesized by condensing the 

5 carboxylic acid Prep 43 and any amine by the same method as that of Example 1. 
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[0368] 

[Table 61] 

Example 

240 

243 

[0369] 

Structural formula, Example 

MS 
F 241 

6.)}_ 
0 NH 

JAu 0 b 
N/N "'---

MS [M+Ht= 

407 

F 244 

6:1)_ 
~ 0~ 

N:,.. N ~ 

f a 

MS [M+Ht= 

441 

Structural formula, Example Structural formula, 

MS MS 
F 242 

6Y}_ 
F 

6 'Y)_ 
~ 0 l:? ~0~ /N ~F N/N "'---

MS [M+Ht= 
~~ 
N 

425 

MS [M+Ht =432 
F 

6 'Y)_ 
~OJ:; 

N:,.. N "'---

I F 

MS[M+Ht= 

439 

*The compounds ofExamples 245 to 250 were synthesized by condensing the 

carboxylic acid Prep 44 and any amine by the same method as that ofExample 1. 
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(0370] 

[Table 62] 

Example 

245 

248 

[0371] 

Structural formula, Example 

MS 

F'O 246 

'- IY)_ 
0 NH 

~ob N/N =--

MS[M+Ht= 

407 

F'O 249 

"' I,))_ 
~OJ; I 

N/N =-F 
MS[M+Ht= 

439 

Structural formula, Example Structural formula, 

MS MS Fv 247 F'() ~ 1'1)._ ~IY}_ 

~0~ ~ob 
N::,.. N "'"- N~ N ,_ I F I Cl 

MS [M+Ht =425 MS [M+Ht =441 

F'O 250 F'O ,_ IY}_ ,_ IY)_ 0 NH 0 NH 
~00 -:n 0 q 

N/N ""'-F I F 
MS [M+Ht =424 

MS [M+Ht=424 

*The compounds ofExamples 251 to 256 were synthesized by condensing the 

carboxylic acid Prep 45 or the corresponding racemic body and any amine. It is to be noted that 

5 the compounds of Examples 251 to 253 were condensed according to the method of Example 51, 

and that the compounds ofExamples 254 to 256 were condensed by the method ofExample 1, 

followed by chiral resolution. 
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[0372] 

[Table 63-1] 

Example 

251 

252 

253 

254 

Structural formula 

,
0
A A 

~NH 
~ 0 )-~ 
I N ~ 

CN 

NMR (400 1\fHz, CDC13) and/or MS 
1H-NMR o (ppm): 1.59 (dd, J=8.2, 4.8 Hz, lH), 1.91 (t, 

J=5.2 Hz, 1H), 2.12-2.18 (br, IH), 2.21 (s, 3H), 2.55 (s, 

3H), 3.79 (s, 3H), 4.41 (d, J=9.6 Hz, lH), 4.52 (d, J=9.6 

Hz, 1H), 6.54 (dt, J=10.4, 2.0 Hz, lH), 6.73-6.79 (m, 2H), 

6.95-6.99 (m, 1H), 7.61-7.67 (m, 1H), 8.00 (s, 1H), 

7.99-8.05 (m, lH), 8.19-8.21 (m, 1H), 9.25 (brs, 1H). 
1H-NMR 8 (ppm): 1.56 (dd, J=8.2, 5.2 Hz, 1H), 1.87 (t, 

J=5.6 Hz, 1H), 2.03-2.07 (m, 1H), 2.26 (s, 3H), 2.57 (s, 

3H), 3.79 (s, 3H), 4.43 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 

Hz, 1H), 6.53 (dt, J=10.4, 2.4 Hz, 1H), 6.74-6.78 (m, 2H), 

6.95-7.00 (m, 2H), 7.36-7.41 (m, 2H), 7.90 (brs, 1H) 7.99 

(s, 1H). 
1H-NMR 8 (ppm): 1.66 (dd, J=8.0, 5.2 Hz, 1H), 1.92 (t, 

J=5.2 Hz, 1H), 2.16 (t, J=9.0 Hz, 1H), 2.22 (s, 3H), 2.56 

(s, 3H), 3.81 (s, 3H) 4.37 (d, J=9.6 Hz, 1H), 4.48 (d, J=9.6 

Hz, 1H), 6.50-6.58 (m, 1H) 6.75-6.81 (m, 2H), 7.87-7.91 

(m, 1H), 7.98 (s, 1H), 8.17-8.21 (m, IH), 8.55-8.57 (m, 

lH), 8.63 (brs, 1H). 
1H-NMR o (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (t, 

J=5.2 Hz, 1H), 2.10-2.16 (m, 1H), 2.20 (s, 3H), 2.53 (s, 

3H), 3.77 (s, 3H) 4.38 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 

Hz, 1H), 6.52 (dt, J=10.8, 1.6 Hz, 1H) 6.73-6.79 (m, 2H), 

7.32-7.38 (m, IH), 7.97 (s, 1H), 8.00-8.08 (m, 2H), 9.02 

(brs, 1H). 
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[Table 63-2] 

255 F 1H-NMR 6 (ppm): 1.61 (dd, J=8.0, 5.2 Hz, lH), 1.90 (t, J=5.2 

D Hz, 1H), 2.12 (br, HI), 2.23 (s, 3H), 2.56 (s, 3H), 3.80 (s, 3H) 
'o 'Y)_ 
zJ.o~ 

4.38 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, lH), 6.55 (dt, 

J=l0.8, 1.6 Hz, 1H), 6.72-6.82 (m, 2H), 7.56-7.64 (m, 1H), NJN ~ 
7.99 (s, lH), 7.78-8.08 (m, 1H), 8.16-8.24 (m, lH), 8.62 (brs, 

lH). 

256 F 
1H-NMR 6 (ppm): 1.60 (dd, J=8.0, 5.2 Hz, lH), 1.89 (t, J=5.6 

'~!} Hz, 1H), 2.09 ( dd, J=7.8, 6.4 Hz, lH), 2.23 (s, 3H), 2.26 (s, 

3H), 2.56 (s, 3H), 3.79 (s, 3H), 4.40 (d, J=9.6 Hz, lH), 4.52 

'AJ! (d, J=9.6 Hz, lH), 6.55 (dt, J=l0.4, 2.0 Hz, lH), 6.75 (dt, 

N/N ,_F 
J=8.8, 2.0 Hz, 1H), 6.77-6.79 (m, lH), 7.89-7.95 (m, 2H), 

8.00 (s, lH), 8.68 (brs, lH). 

[0373] 

* The compounds ofExamples 257 to 259 were synthesized by condensing the 

carboxylic acid Prep 46 and any amine by the same method as that ofExample 51. 

5 (0374] 

[Table 64] 

- 196-

Page 413 of 453



Example 

257 

258 

259 

[0375] 

Example 260 

Structural fornaula 

FX) 
'o '- IY)_ 
~0~ f' N 
N ~ /N ~ 

Cl 

,:oY)_ 
~OJ; N/N ~F~ 

:0 
"o ''"····)-O_j NH 

'r) a fN =-

Nl\1R ( 400 MHz, CDC13) and/or MS 
1H-NMR 8 (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (t, 

J=5.2 Hz, 1H), 2.12 (t, J=6.0 Hz, 1H), 2.23 (s, 3H), 2.56 

(s, 3H), 3.91 (s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.48 (d, 

J=9.6 Hz, 1H), 6.96-7.10 (m, 3H), 7.60-7.64 (m, 1H), 

7.98 (s, 1H), 8.03-8.06 (m, 1H), 8.21-8.22 (m, 1H), 8.47 

(brs, 1H). 
1H-NMR 8 (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, 

J=5.2 Hz, 1H), 2.04-2.12 (m, 1H), 2.23 (s, 3H), 2.27 (s, 

3H), 2.56 (s, 3H), 3.90 (s, 3H), 4.41 (d, J=9.2 Hz, 1H), 

4.48 (d, J=9.2 Hz, 1H), 6.95-7.27 (m, 3H), 7.93-8.01 (m, 

2H) 7.99 (s, 1H), 8.63 (brs, 1H). 
1H-NMR o (ppm): 1.59 (dd, J=8.0, 5.2 Hz, lH), 1.90 (t, 

J=4.8 Hz, 1H), 2.10-2.14 (m, 1H), 2.22 (s, 3H), 2.55 (s, 

3H), 3.90 (s, 3H) 4.41 (d, J=9.6 Hz, 1H), 4.48 (d, J=9.6 

Hz, 1H), 6.96-7.10 (m, 4H), 7.62-7.68 (m, 1H), 7.99 (s, 

1H), 8.02-8.07 (m, 1H), 8.22-8.25 (m, lH), 8.72 (brs, 1H). 

Synthesis ofN-(5-chloropyridin-2-yl)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-pyridin-3-

ylcyclopropanecarboxamide (260) 

5 [Fornaula 67] 

260 

[0376] 

The above-captioned compound was synthesized by amidating the carboxylic acid 

Prep 47 according to the method ofExample 51. 
1H-NMR (400 MHz, CDCh) o (ppm): 1.63 (dd, J=8.0, 5.2 Hz, 1H), 1.96 (t, J=4.8 Hz, 1H), 2.14-

10 2.22 (m, 1H), 2.22 (s, 3H), 2.56 (s, 3H), 4.44 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H), 7.29-

7.33 (m, 1H), 7.61-7.64 (m, 1H), 7.79 (dt, J=7.6, 1.9 Hz, 1H), 7.99 (s, 1H), 8.04-8.07 (m, 1H), 

8.20-8.22 (m, 1H), 8.56-8.59 (m, 1H), 8.77-8.78 (m, 1H), 8.89-8.95 (brs, lH). 
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[0377] 

*The compounds ofExamples 261 to 281 were synthesized according to the 

methods described in the production examples and the examples. 

[0378] 

5 [Table 65-1] 
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Example Structural formula, MS Example Structural formula, MS Example Structural formula, MS 

261 

0N 
262 

~~ 
263 QF 

ANN h 0 UF N O q 
)-N - )-N Nr-~ 

~ 
Cl 

N MS [M+Ht=427 MS [M+Ht=411 

MS [M+Ht=418 

264 

~ 
265 

F~ 
266 6' ~, ,::71 ~N N 

"""- ~ 

Nd 0 ~ HOQ J=(; oUF 
j-N ;- ~ )--N -

MS [M+Ht=461 ~N Cl 

MS [M+Ht =468 MS [M+Ht=477 

267 

0~ 
268 

~ 
269 

0~0 
~ N~ 9 q ~Q 

Cl 

MS [M+Ht :=415 MS [M+Ht =399 MS [M+Ht=415 

270 

OY\.a 
271 Br 272 Brb 
~'U, ~N N 

~Q 9 ~ r-N 
F MS [M+Ht=472 MS [M+Ht=478 

MS [M+Ht=399 

273 arb 274 Br 275 

'0 =-~ bAN N N N ~ J h 0 Uc, cl 0 UF cs~'U, 
J-N r-

MS [M+Ht =488 MS [M+Ht =472 
r-N 

MS [M+Ht=418 
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[Table 65-2] 

276 QF 
YnN~ h 0 u Nr 

MS [M+Ht=393 

[0379] 

[Table 66-1] 

Example 

278 

279 

280 

Structural 

formula 

6 ':I\ 0 0 

r\"~ fN 

F 

6A 
r\ HN 

N ~ /N 
Br 

ciY\ 
~"~ IN 

I 

277 

?n =--
!J 

K oNl) 
N~ ;--N 
MS [M+Ht =443 

NMR ( 400 MHz, CDCh) and/or MS 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.55-1.65 (m, 1H), 

1.91 (t, J=5.6 Hz, 1H), 2.07-2.14 (m, 1H), 2.21 (s, 3H), 2.28 

(s, 3H), 2.55 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 

Hz, 1H), 6.96-7.04 (m, 1H), 7.14-7.20 (m, 1H), 7.22-7.28 (m, 

1H), 7.33 (td, J=8.0, 5.8 Hz, 1H), 7.44-7.48 (m, 1H), 7.93 

(brd, J=3.6 Hz, 1H), 7.97 (s, 1H), 8.06-8.12 (m, 1H), 8.31 

(brs, 1H). 

MS [M+Ht=407, MS [M+Nat=429 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.60-1.66 (m, 1H), 

1.92 (t, J=5.6 Hz, 1H), 2.07-2.15 (m, 1H), 2.21 (s, 3H), 2.26 

(s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H), 

6.97-7.04 (m, 1H), 7.13-7.20 (m, 1H), 7.22-7.28 (m, 1H), 

7.33 (td, J=8.0, 6.0 Hz, 1H), 7.75 (dd, J=8.4, 6.0 Hz, 1H), 

7.96-8.03 (m, 1H), 7.97 (s, 1H), 8.23 (brs, 1H), 8.31-8.33 (m, 

1H). 

MS [M+Nat=493 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.55-1.65 (m, 1H), 

1.91 (t, J=5.6 Hz, 1H), 2.05-2.15 (m, 1H), 2.21 (s, 3H), 2.56 

(s, 3H), 4.38 (d, J=9.2 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H), 

6.97-7.04 (m, 1H), 7.14-7.20 (m, 1H), 7.21-7.28 (m, 1H), 

7.29-7.37 (m, 1H), 7.86-7.94 (m, 2H), 7.97 (s, 1H), 8.35 (brs, 

1H), 8.46 (brs, 1H). 

MS [M+Nat=541 
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[Table 66-2] 

281 F 

6 ~~ 
0 0 

Yn"q_ r-N I 
0 

[0380] 

Example 282 

0 

1H-Nl\1R (400 MHz, CDC13) 8 (ppm): 1.65 (dd, J=8.4 Hz, 5.2 

Hz, 1H), 1.94 (t, J=5.2 Hz, 1H), 2.12-2.18 (m, lH), 2.19 (s, 

3H), 2.55 (s, 3H), 3.93 (s, 3H), 4.39 (d, J=lO.O Hz, 1H), 4.50 

(d, J=9.6 Hz, lH), 6.98-7.04 (m, lH), 7.16-7.20 (m, 1H), 

7.22-7.28 (m, lH), 7.34 (td, J=8.0, 6.0 Hz, 1H), 7.98 (s, 1H), 

8.12 (brd, J=9.2 Hz, 1H), 8.23-8.27 (m, lH), 8.49 (brs, lH), 

8.91 (dd, J=2.0 Hz, 0.8 Hz, lH). 

MS [M+Nat=451, MS [M+Nat=473 

5 Synthesis of (1R.2S)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethy1J-N-(5-fluoromethylpyridin-2-

yl)-2-(3-fluorophenyl)cyclopropanecarboxamide (282) 

[Formula 68] 

282 

[0381] 

The compound 281 (51.6 mg) was dissolved in THF (5 ml), and lithium 

10 aluminum hydride (8. 73 mg) was then added to the obtained solution under cooling in an ice 

water bath. The obtained mixture was stirred for 30 minutes, and the reaction solution was then 

transferred into ice chilled water. Thereafter, ethyl acetate was added thereto to carry out liquid 

separation. The organic layer was washed with a saturated saline. The resultant organic layer 

was dried over magnesium sulfate, and the solvent was then concentrated under a reduced 

15 pressure. The residue was purified by silica gel column chromatography (YAMAZEN, Hi­

FlushTM column, Size: M, methanol: ethyl acetate 0% -r 10%), so as to obtain an alcohol 

intermediate (20 mg). The obtained alcohol intermediate (20 mg) was dissolved in methylene 

chloride (3 ml), and [bis(2-methoxyethyl )amino]sulfa trifluoride (0.0349 ml) was then added to 

the obtained solution under cooling in an ice water bath. The obtained mixture was stirred for 

20 0. 5 hours, and it was then stirred at a room temperature for 3 hours. Thereafter, a saturated 
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sodium bicarbonate aqueous solution was added to the reaction solution, and liquid separation 

was then carried out with ethyl acetate. The organic layer was successively washed with water 

and a saturated saline. The resultant organic layer was dried over magnesium sulfate, and the 

solvent was then concentrated under a reduced pressure. The residue was purified by silica gel 

5 column chromatography (YAMAZEN, Hi-Flush™ column, Size: S, ethyl acetate: heptane 30% 

----1- 50%), so as to obtain the above-captioned compound (5.0 mg). 
1H-NMR (400 :Mllz, CDCh) 5 (ppm): 1.55-1.65 (m, 1H), 1.93 (t, J=5.6 Hz, 1H), 2.10-2.18 (m, 

lH), 2.21 (s, 3H), 2., 2.55 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 5.34 (d, J=48.0 

Hz, 2H), 6.97-7.04 (m, 1H), 7.14-7.21 (m, 1H), 7.22-7.28 (rn, 1H), 7.33 (td, J=8.0 Hz, 6.0 Hz, 

10 lH), 7.70 (td, J=8.8 Hz, 2.0 Hz, 1H), 8.09 (d, J=8.0 Hz, 1H), 8.30 (d, J=2.0 Hz, lH), 8.32 (t, 

J=2.0 Hz, 1H), 8.40 (brs, 1H). 

MS [M+Nat=447 

[0382] 

The compound of Example 283 was produced by treating the carboxylic acid Prep 

15 56 obtained in Production Example 56 by the same method as that of Example 82. The 

compounds ofExamples 284 and 285 were produced by the same method as that ofExample 81. 
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[0383] 

[Table 67] 

Example 

283 

284 

285 

[0384] 

Example 286 

Structural formula 

~ I ;Y}_ 
Y\0~ 
N/N "'=---F 

~ 
F ':!)_ Ynoq 

NfN- -._ ... ,o 

~ F •• ,.,.,.~ 
O_j NH 'r)oq 

~ 
6-f'}~N ~ 

NMR and/or MS 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.59-1.62 (m, 1H), 

1.90 (t, 1=5.8 Hz, 1H), 2.03-2.13 (m, 1H), 2.24 (s, 3H), 

2.56 (s, 3H), 4.42 (q, 1=12.0 Hz, 2H), 7.10 (t, 1=7.8 Hz, 

1H), 7.36-7.45 (m, 2H), 7.62-7.67 (m, 1H), 7.85 (s, 1H), 

7.97 (s, 1H), 8.04-8.11 (m, 1H), 8.14 (d, 1=2.4 Hz, 1H), 

8.28 (s, 1H) 

MS [M+Hr=519 
1H-NMR (600 MHz, CD30D) 8 (ppm): 1.58 (t, 1=6.0 Hz, 

1H), 1.88 (t, 1=6.0 Hz, 1H), 2.19 (s, 3H), 2.49 (s, 3H), 

2.52 (t, 1=9.0 Hz, 1H), 4.42 (d, 1=12.0 Hz, 1H), 4.65 (d, 

1=12.0 Hz, 1H), 7.00-7.04 (m, 1H), 7.33-7.38 (m, 3H), 

7.46-7.50 (m, 1H), 7.96 (dd, 1=6.0 Hz, 1H), 8.17 (d, 1=0.3 

Hz, 1H), 8.19 (s, 1H) 

MS [M+Ht=427 
1H-NMR (400 MHz, CD30D) 8 (ppm): 1.58 (dd, 1=8.0, 

5.2 Hz, 1H), 1.89 (dd, 1=6.0, 5.2 Hz, 1H), 2.21 (s, 3H), 

2.50-2.56 (m, 1H), 2.52 (s, 3H), 4.52 (d, 1=10.0 Hz, 1H), 

4.76 (d, 1=10.0 Hz, 1H), 6.98-7.06 (m, 1H), 7.32-7.41 (m, 

3H), 7.47 (ddd, 1=9.2, 8.0, 3.2 Hz, 1H), 7.94 (dd, 1=9.4, 

4.2 Hz, 1H), 7.98 (s, 1H), 8.18 (d, 1=3.2 Hz, 1H) 

MS [M+Ht =427 

5 Synthesis of (1R2S)-N-(5-fluoropyridin-2-yl)-2-[( 4-hydroxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-(3-fluorophenyl)cyclopropanecarboxamide (286) 

[Formula 69] 
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[03S5] 

To a THF solution (10 ml) ofthe compound 95 (200 mg), n-BuLi (2.76 M n­

hexane solution: 0.371 ml) was added while stirring at -7S°C, and the obtained solution was then 

stirred for 1 hour. Thereafter, a THF solution (3 ml) of (2-benzsulfonyl-3-phenyloxaziridine) 

5 (Davis, F. A., J. Org. Chern. 19SS, 53, 5004-) (135 mg) was added to the reaction solution at-

7S°C. While the temperature of the reaction solution was increased to a room temperature, it 

was stirred for 14 hours. Thereafter, a saturated ammonium chloride aqueous solution was 

added to the reaction solution, followed by extraction with ethyl acetate. The organic layer was 

washed with a saturated saline, was then dried over magnesium sulfate, and was then 

10 concentrated under a reduced pressure. The obtained residue was purified by silica gel column 

chromatography (YAMAZEN, Hi-Flush™ column, heptane/ethyl acetate 10% >> 100%). The 

resultant product was purified by HPLC again, so as to obtain the above-captioned compound 

(1.19 mg). 
1H-Nl\1R (600 MHz, CD30D) o (ppm): 1.56 (t, J=6.0 Hz, 1H), l.S5 (t, J=6.0 Hz, lH), 2.49 (t, 

15 J=6.0 Hz, 1H), 2.53 (s, 3H), 4.41 (d, J=l2.0 Hz, 1H), 4.49 (d, J=12.0 Hz, 1H), 4.57 (d, J=12.0 

Hz, 1H), 4.66 (d, J=12.0 Hz, 1H), 6.9S-7.04 (m, 1H), 7.32-7.36 (m, 1H), 7.36-7.39 (m, 2H), 

7.44-7.50 (m, 1H), 7.90-7.95 (m, 1H), S.13 (s, 1H), S.17 (d, 1H). 

20 

MS [M+Nat=449 

[03S6] 

The compounds ofExamples 287 to 290 were synthesized from the carboxylic 

acid Prep 4S-5 according to the examples. 
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[0387] 

[Table 68] 

Example 

287 

288 

289 

290 

[0388] 

Example 291 

Structural formula 

~ 
J-)0~ ~ 
Nr-N "'-F 

~ 'hob ~ Nr-N ~ 

~ 'hob N/N =-

~ 'hob 
·r-~ I~ N 

NMR (400 MHz, CDCl3) and/orMS 

MS [M+Ht =421 

1H-NMR (400 MHz, CDCh) 8 (ppm): 1.06 (s, 3H), 1.56 

(s, 3H), 1.94 (s, 1H), 2.26 (s, 3H), 2.57 (s, 3H), 4.67 (d, 

J=9.6 Hz, 1H), 4.74 (d, J=9.6 Hz, 1H), 7.23-7.41 (m, 6H), 

7.86-8.06 (m, 2H), 8.20 (brd, J=8.8 Hz, 1H), 8.35 (dd, 

J=4.8, 1.2 Hz, 1H), 8.54 (d, J=1.2 Hz, 1H). 

MS [M+Ht =402 

MS [M+Ht =433 

5 Synthesis of(IR,2S)-2-(3,5-difluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(2-oxo-4-

trifluoromethyl-1 ,2-dihydropyrimidin-5-yl)oxymethyl] cyclopropanecarboxamide (291) 

[Formula 70] 
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F~'"·~ 
o__J )=o 

F,C~ H~~ 
YNH \==(-
0 F 

Prep50-7 291 

[0389] 

2-Amino-5-fluoropyridine (26.4 mg), HATU (89.4 mg) and N,N­

diisopropylethylamine (40.7 J.!l) were added to a DMF solution (2 ml) ofthe compound Prep 50-

7 (100 mg). The obtained mixture was stirred at a room temperature overnight. Thereafter, 

5 water was added to the reaction solution, and the obtained mixture was then extracted with 

diethyl ether. The organic layer was washed with a saturated saline, was then dried over 

anhydrous magnesium sulfate, and was then filtered. The filtrate was concentrated under a 

reduced pressure. To the residue, 4 N hydrochloric acid/ethyl acetate (2 ml) was added, and the 

obtained mixture was then stirred at a room temperature for 1 hour. Thereafter, the reaction 

10 system was concentrated under a reduced pressure. To the residue, a saturated sodium 

bicarbonate aqueous solution and ethyl acetate were added, and the obtained mixture was then 

subjected to liquid separation and extraction. The obtained organic layer was dried over 

magnesium sulfate. The resultant organic layer was concentrated under a reduced pressure, and 

the obtained residue was then purified by silica gel column chromatography (YAMAZEN, Hi-

15 FlushTM column, elution solvent: n-heptane: ethyl acetate= 2: 1 ~ethyl acetate), so as to 

obtain the above-captioned compound (30 mg). 
1H-NMR ( 400 MHz, CDCh) o (ppm): 1.59-1.63 (m, 1H), 1.86 (t, J=6.0 Hz, 1H), 2.17 (brdt, 

J=6.0 Hz, 1H), 4.41 (t, J=10.8 Hz, 2H), 6.70-6.76 (m, 1H), 6.97 (d, J=6.0 Hz, 2H) 7.38-7.43 (m, 

1H), 7.91 (s, 1H), 8.06-8.09 (m, 2H), 9.13 (s, 1H). 

20 MS [M+Nat=485. 

[0390] 

Example292 

Synthesis of (1R.2R)-2-[2-(2,4-dimethylpyrimidin-5-yl)ethyl]-N-(5-fluoro-4-methylpyridin-2-

yl)-2-phenylcyclopropanecarboxamide (292) 

[Formula 71] 
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~ 
M
~ _)-oH 

0 

N~ fN 
PrepSl-9 292 

[0391] 

The compound Prep 51-9 was treated in the same manner as that ofExample 291, 

so as to obtain the above-captioned compound. 

MS [M+Hr =405 

5 [0392] 

Example 293 

Synthesis of (1R2S)-2-fN-(2_4-dimethylpyrimidin-5-yl)methylaminomethyl]-N-(5-

fluoropyridin-2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide (293) 

[Formula 72] 

6 
'N~H 
~ 0 ----~ 

~N 1 Prep53-6 

10 [0393] 

6~~ N 

~ 0 'C:~F 
N~N 

I 293 

The compound Prep 53-6 (50 mg) was dissolved in DMF (15.6 ml), and 

thereafter, HATU (116 mg), N,N-diisopropylethylamine (79.4 J..!l) and 2-amino-5-fluoro-4-

picoline (57.5 mg) were added to the solution. The obtained mixture was stirred at a room 

temperature for 1 hour. Thereafter, water was added to the reaction solution, and the reaction 

15 solution was then concentrated under a reduced pressure. The residue was purified by silica gel 

column chromatography (n-heptane: ethyl acetate= 7: 3 to 3 : 7), so as to obtain the above­

captioned compound (26.8 mg). 
1H-NMR (400 J\fHz, CDCh) o (ppm): 1H-NMR (400 MHz, CDCh) o (ppm): 1.54 (dd, J=9.6, 4.8 

Hz), 1.69 (t, i=5.2 Hz, lH), 1.86-1.90 (m, 1H), 2.04 (s, 3H), 2, 32 (s, 1H), 2.52 (s, 3H), 2.63 (s, 

20 3H), 3, 54 (d, J=l3.6 Hz, 1H), 3.59 (d, J=l3.6 Hz, lH), 6.89-7.05 (m, 3H), 7.20-7.26 (m, 2H), 

7.97 (s, 1H), 8.05-8.10 (m, 2H), 8.10 (s, 1H), 8.55 (brs, lH). 

[0394] 
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The compounds ofExamples 294 to 296 were synthesized by reacting the 

carboxylic acid Prep 53-6 with any amine according to the method ofExample 293. 

[0395] 

[Table 69] 

Example Structural formula, Example Structural formula, Example Structural formula, 

MS MS MS 

294 F 295 F 296 F 

6 6 6 ,,.,,,,,.?)_ 1Y)_ 'Y)_ "'-.N_j NH YuoJ? ""-N NH noq hoQ 
N/N F N/N a /N =-

F F 

MS[M+Ht= MS[M+Ht= MS[M+Ht= 

423 454 441 

[0396] 

5 The compounds ofExamples 297 to 301 were synthesized from the carboxylic 

acid Prep 54 according to the method of Example 293. 

[0397] 

[Table 70] 

-208-

Page 425 of 453



Example Structural formula, Example Structural formula, Example Structural formula, 

MS MS MS 

297 

0 
298 0 299 0 'Y)_ ,Y)_ f)_ 

~ ~ 'N 0 ~ r1n 0 ~F h /" N t ~ \ 
NfN ~ N/N =- F N/N ""-- F 

MS [M+Ht =405 

300 0 .... ~ 
"- _j NH r.lnoq 

N/N =-F 

MS [M+Ht=405 

[0398] 

Example 302 

301 

MS [M+Ht=423 MS [M+Ht=420 

0 %.~ 
"- _j NH 

N 0 p n I"~ 
N/N =- Cl 

MS [M+Ht =436 

Synthesis of (1R,2S)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[N-(2-methyl-4-

trifluoromethylpyrimidin-5-yl)aminomethyllcyclopropanecarboxamide (302) 

[Formula 73] 

5 [0399] 

"" O
F 

/.~"''" 
HN 0 FsCh HN 

~ ~ N /, f ' /N -
F 

302 

2-Amino-5-fluoropyridine (8.6 mg), HATU (29.2 mg) and N,N­

diisopropylethylamine (13.3 J..Ll) were added to a DMF solution (1 ml) of the compound Prep 55-

6 (30 mg). The obtained mixture was stirred at a room temperature overnight. Thereafter, 

water was added to the reaction solution, and the obtained mixture was then extracted with 

10 diethyl ether. The organic layer was washed with brine, was then dried over anhydrous 

magnesium sulfate, and was then filtered. The filtrate was concentrated under a reduced 
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pressure. To the residue, 4 N hydrochloric acid/ethyl acetate (3 ml) was added, and the obtained 

mixture was then stirred at a room temperature for 1 hour. Thereafter, the reaction system was 

concentrated under a reduced pressure. To the residue, a saturated sodium bicarbonate aqueous 

solution and ethyl acetate were added, and the obtained mixture was then subjected to liquid 

5 separation and extraction. The obtained organic layer was dried over magnesium sulfate. The 

resultant organic layer was concentrated under a reduced pressure, and the obtained residue was 

then purified by silica gel column chromatography (YAMAZEN, Hi-Flush ™ column, elution 

solvent: n-heptane : ethyl acetate = 9 : 1 ---?> 1 : 1 ), so as to obtain the above-captioned compound 

(8.6 mg). 

10 1H-NMR (400 :MHz, CDCh) o (ppm): 1.53-1.56 (m, 1H), 1.81 (t, 1=5.2 Hz, 1H), 2.02 (brdt, 1H), 

2.57 (s, 3H), 3.77 (dd, J=5.6 Hz, 14.0 Hz, 1H), 3.89 (dd, J=5.6 Hz, 13.6 Hz, 1H), 4.45 (brds, 

1H), 6.98-7.15 (m, 3H), 7.30-7.47 (m, 2H), 8.13-8.17 (m, 3H), 8.32 (s, 1H). 

MS [M+Nat=486. 

[0400] 

Example 303 

15 Synthesis of 2-{(1R.2S)-2-f(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenylcyclopropyl}-5-

fluoro-1H-benzimidazole (303) 

[Formula 7 4] 

o ... A 
0___1 _}--OH J!uo 

NyN 
/ Prep13-7 

303 

[0401] 

HATU (153 mg), DIPEA(104 J.Ll) and 3,4-diami-1-fluorobenzene (45.3 mg) were 

20 added to a DMF solution (3 ml) of the compound Prep 13-7(1 00 mg), and the obtained mixture 

was then stirred at a room temperature overnight. Thereafter, water was added to the reaction 

system, and liquid separation and extraction were then carried out with ethyl acetate. The 

obtained organic layer was dried over magnesium sulfate, and the resultant organic layer was 

then concentrated under a reduced pressure. The obtained residue was dissolved in acetic acid 

25 (3 ml), and the obtained solution was then stirred at 90°C for 5 hours. Thereafter, the reaction 

system was concentrated under a reduced pressure, and the resultant product was filtered with a 

NH-silica pad. The filtrate was concentrated under a reduced pressure. The residue was 
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purified by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, n-heptane: 

ethyl acetate= 5 : 1 --+ethyl acetate), so as to obtain the above-captioned compound (15 mg). 

MS [M+Ht=389. 

[0402] 

5 The compounds ofExamples 304 and 305 were synthesized by the same method 

as that of Example 303. 

[0403] 

[Table 71] 

Example Structural formula, Example Structural formula, 

MS MS 

304 0 305 0 7\- Y}_ 
0 ~ NH 0 ~ NH 'r)N'Q 'r) NCN 

/N N /N 
MS [M+Ht= MS [M+Ht= 

372 372 

[0404] 

10 Example 306 

15 

Synthesis of2-{(1R2S)-2-(3.5-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropyl}-6-fluoro-1H-imidazo[ 4. 5-b ]pyridine (3 06) 

[Formula 75] 

[0405] 

HATU (45.9 mg), DIPEA(31.2 1-1l) and 2,3-diamino-5-fluorobenzene (15.5 mg) 

were added to a DMF solution (900 ~-tl) of the compound Prep 16-7 (30 mg), and the obtained 

mixture was then stirred at a room temperature for 2 hours. Thereafter, a saturated sodium 
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bicarbonate aqueous solution was added to the reaction system, and liquid separation and 

extraction were then carried out with ethyl acetate. The obtained organic layer was dried over 

magnesium sulfate, and the resultant organic layer was then concentrated under a reduced 

pressure. The obtained residue was dissolved in acetic acid (900 J..tl), and the obtained solution 

5 was then stirred with INITIATOR 1\flCROWAVE SYNTHESIZER (Biotage) at 150°C for 11 

hours. Thereafter, the reaction system was concentrated under a reduced pressure, and ethyl 

acetate and a sodium bicarbonate aqueous solution were added to the residue to carry out liquid 

separation and extraction. The obtained organic layer was dried over magnesium sulfate, and 

the resultant organic layer was then concentrated under a reduced pressure. The obtained 

10 residue was purified by silica gel column chromatography (YAMAZEN, Hi-Flush TM column, n­

heptane : ethyl acetate = 5 : 1 -7:- ethyl acetate), so as to obtain the above-captioned compound 

(9.3 mg). 

MS [M+Ht =426. 

[0406] 

Example 307 

15 Synthesis of 6-chloro-2-{(1R2S)-2-(3.5-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropyl}-1H-imidazo[4,5-blpyridine (307) 

[Formula 76] 

307 

[0407] 

The above-captioned compound was synthesized by the same method as that of 

20 Example 306. 
1H-NMR (400 MHz, CDCh) 8 (ppm): 1.87 (dd, J=5.6 Hz, 8.8 Hz, 1H), 2.11 (s, 3H), 2.50 (s, 3H), 

2.21 (t, 1=6.0 Hz, 1H), 2.68 (dd, 1=6.4 Hz, 8.8 Hz, 1H), 4.41 (d, 1=10.0 Hz, 1H), 4.45 (d, J=9.6 

Hz, 1H), 6.77-6.82 (m, 1H), 6.99-7.09 (m, 2H), 7.82 (s, 1H), 7.88 (d, 1=2.4 Hz, 1H), 8.22 (d, 

1=2.0 Hz, 1H), 11.5 (s, 1H). 

25 [0408] 

The following compounds were synthesized by the same method as that of 
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Example 306. 

[0409] 

[Table 72] 

Example Structural formula, Example Structural formula, 

MS 

308 

[0410] 

Example 310 

MS 

F 

F~NH 
'AQ N~~ ~ /N 

MS [M+Ht= 

408 

309 

MS [M+Ht=404 

5 Synthesis of 2-f( 1R2S)-2-{ [(2, 4-dimethylpyrimidin-5-yl)oxy]methyl} -2-(3-

fluorophenyl)cyclopropy1Jquinazolin-4(1H)-one (31 0) 

[Formula 77] 

[0411] 

The compound Prep 14-6 (50 mg), 2-aminobenzamide (23.7 mg) and HATU (66.1 

10 mg) were dissolved in DMF (0.24 ml), and thereafter, N,N-diisopropylethylamine (22.9 ~-tl) was 

added to the solution. The obtained mixture was stirred at a room temperature for 24 hours. 

Thereafter, water was added to the reaction solution, and the obtained mixture was then extracted 

with ethyl acetate (x 3). The organic layer was successively washed with water and a saturated 

saline, and was then dried over anhydrous sodium sulfate. The solvent was distilled away 

15 under a reduced pressure, and the residue was dissolved in 1PA (3 ml). Potassium tert-butoxide 
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(35.5 mg) was added to the solution, and the obtained mixture was then stirred under heating at 

1 00°C for 2 hours. Thereafter, the reaction solution was cooled to a room temperature. A 

droplet of water was added to the reaction solution, and the obtained mixture was then 

concentrated under a reduced pressure. The residue was purified by NH-silica gel column 

5 chromatography (n-heptane: ethyl acetate= 9 : 1 to 0 : 1), so as to obtain the above-captioned 

compound (20.6 mg). 
1H-NMR (400 I\1Hz, CDCh) o (ppm): 1.65 (dd, J=8.0, 5.2 Hz, 1H), 2.14 (s, 3H), 2.33 (t, J=5.2 

Hz, 1H), 2.44 (s, 3H), 2.75-2.79 (m, 1H), 4.43 (d, J=9.6, 1H), 4.45 (d, J=9.6 Hz, 1H), 7.07 (tdd, 

J=8.0, 2.0, 1.2 Hz, 1H), 7.39 (td, J=8.0, 6.0 Hz, 1H), 7.46-7.52 (m, 2H), 7.62-7.65 (m, 2H), 7.75 

10 (t, J=6.8Hz, 1H), 7.79(s, 1H), 8.33 (d, J=8.0Hz, 1H), 13.1 (brs, 1H). 

LC-MS (ES.Pos): 417[M+H+]/416 

[0412] 

[Table 73] 

Example 

311 

312 

[0413] 

15 Test Example 

Structural formula 
F 

6 '"'"···~ o--' 7 NH 

'y) tto N~~ ~ ,/ 

Cl 

F 

6 ~n 
Yu tfo 
N~~ Nl ~ 

NMR (400 MHz, CDCh) and/or MS 
1H-NMR (400 MHz, CDCh) o (ppm): 1.68 (dd, J=8.0, 5.2 

Hz, 1H), 2.11 (s, 3H), 2.31 (t, J=5.2 Hz, 1H), 2.45 (s, 3H), 

2.76 (dd, J=8.0, 6.0 Hz, 1H), 4.40 (d, J=10.0, lH), 4.45 (d, 

J=10.0 Hz, 1H), 7.10 (td, J=8.8, 2.0 Hz, 1H), 7.43 (td, 

J=8.8, 6.0 Hz, 1H), 7.52 (d, J=8.8 Hz, 1H), 7.56 (d, J=8.8 

Hz, 1H), 7.61 (d, J=8.8 Hz, 1H), 7.68 (dd, J=8.8, 2.4 Hz, 

1H), 7.78 (s, 1H), 8.27 (d, J=2.4 Hz, 1H), 13.4 (s, 1H). 

LC-MS (ES.Pos): 451[M+H+]/450 

LC-MS (ES.Pos): 418[M+H+]/417 

1. Measurement of orexin receptor-binding ability 

The assay was carried out using a 96-well Wheat Germ Agglutinin Flash Plate 

(PerkinElmer). The volume of a single assay was 100 J..Ll, and the composition of a reaction 
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solution was as follows: 

25 mM HEPES (pH 7.5), 1 mM CaCh, 5 mM MgCb, 0.5% BSA(bovine serum 

albumin), 0.1% sodium azide, 0.05% Tween-20, and 0.2% DMSO. 

A cell membrane was prepared from recombinant CHO cells that expressed 

5 OX2R or OX1R. The cell membrane was used in an amount of 5 ig protein/assay. A 

compound to be evaluated, which had various concentrations, and 0.2 nM e25I]-oxerin-A used as 

a tracer were added to the cell membrane, and the reaction was then carried out at a room 

temperature for 30 minutes. After completion of the reaction, the reaction solution as a whole 

was discarded, and the wells were then washed once with 200 J.Ll of a wash buffer (25 mM 

10 HEPES (pH 7.5), 1 mM CaCh, 5 mMMgCh, 0.5% BSA, 0.1% sodium azide, 0.05% Tween-20, 

and 500 mM sodium chloride). Finally, the radioactivity of each well was measured using a 

scintillation counter (TopCount, PerkinElmer). The obtained results are shown in the following 

table. 

[0414] 

15 [Table 74] 
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Example OX1 OX2 Example OX1 OX2 Example OX1 OX2 
No. RBA RBA RBA RBA RBA RBA 

nM nM No. nM nM No. nM nM 
1 139 7 2 296 19 3 1034 >200 
7 1235 71 15 213 41 16 40 1.9 
17 294 38 18 344 33 20 1884 117 
22 273 17 23 1697 67 26 20 3.7 
29 459 55 37 41 8 38 518 29 
44 26 45 13.9 6.2 48 1153 159 
51 6.4 3.9 52 37 28 60 >2000 105 
61 874 16 62 >2000 153 64 74 15 
65 1034 81 66 398 50 67 1610 164 
73 3.4 5.7 81 2592 63 82 2.4 3.7 
84 6 3 87 43 10 88 267 13 
95 13.4 5.2 96 32 5 98 18 10 
100 40 7.5 105 195 18 109 12 5.8 
113 22 179 114 40 1612 115 21 
119 21 5.2 120 123 7 121 10 3.1 
123 451 20 125 1045 84 127 1099 80 
129 1 1.5 130 22 4 135 14 8 
136 15 139 22 3.3 141 9 1.3 
143 14 144 12 153 447 32 
155 10 6 158 180 27 161 50 12 
162 65 13 163 <20 10 164 3 6 
165 29 7 167 38 10 170 7 
174 33 55 177 334 84 178 769 60 
182 99 21 186 22 7 187 16 
191 1 1 192 12 5 199 2 2 
200 67 12 203 215 8 205 9 6 
208 11 211 20 4 212 4 7 
218 10 3 219 10 3 225 6 3 
228 45 231 7 235 6 
237 31 240 9 2.9 243 2 3.3 
247 22 3 255 27 259 >60 
260 >2000 70 263 82 17 266 30 2.7 
267 118 64 270 264 58 275 188 132 
278 76 10 279 24 3.2 280 24 21 
282 21 2.4 283 172 9 284 112 6 
285 77 16 286 >200 4.5 290 226 >200 
291 >200 49 295 5 6 300 495 34 
302 8 3 303 75 3 308 31 
309 10 311 23 3.1 312 136 62 

[0415] 

2. Measurement of antagonism (PLAP assay) 

The antagonistic function of the compound of the present invention to prevent the 

activation of OX2 and OX1 receptors by orexin A that is a natural peptide agonist was measured 

5 by a cell-based reporter assay. AHEK-293 cell line expressing a genetically recombinant 

human OX2 receptor (accession No. NM_001526.3) or a HEK-293 cell line expressing a 

genetically recombinant human OX1 receptor (accession No. NM_001525.2), which had 
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pBabeCLIH as an expression vector, was used. The cells were plated at a cell density of 10,000 

cells/well onto a non-coated 96-well plate in a Dulbecco's modified Eagle medium (Sigma Cat 

No. D6046 containing 10% v/v heat-inactivated fetal bovine serum). The cells were left at 

3 7°C overnight, so that they were adhered to the plate. On the following day, the cells were 

5 incubated with the compound of the present invention dissolved in a Dulbecco's modified Eagle 

medium (which contained 0.1% w/v heat-inactivated fetal bovine serum albumin Sigma Cat No. 

A8806), and methyl sulfoxide having a final concentration of0.1% was then added to the cell 

plate. 

The thus obtained mixture was incubated at a room temperature for 1 hour. 

10 Thereafter, human orexin-Aand forskolin were dissolved in the same medium as described 

above, which contained fetal bovine serum albumin, and the medium was then added to the cells. 

Then, forskolin having a final concentration of 300 nmol/L was further added thereto. 

Subsequently, the cells were cultured at 3 7°C for approximately 18 to 24 hours. During the 

culture, as a result of activation of the orexin receptor and a dose-dependent increase in 

15 intracellular calcium, placental alkaline phosphatase (PLAP) that was a reporter enzyme was 

expressed and secreted under the control of a CRE x4 + VIP promoter in a pBabeCLcre4vPdNN 

vector. On the following day, enzyme activity was detected by mixing the culture medium 

supernatant with 20 J..tl of detection buffer (containing 1.34 giL sodium bicarbonate, 1.27 giL 

sodium carbonate and 0.2 giL magnesium sulfate heptahydrate in water) and 25 J..tl ofLumi-

20 Phos530 reagent (Wako Pure Chemical Industries Ltd.), then incubating the obtained mixture at 

a room temperature for 2 hours, and then performing luminescence measurement (ARVO 

Reader, PerkinElmer). The Kd value of orexin-A with respect to each receptor was measured 

by titration from 0 to 300 nmol/L. Then, the IC50 value of the compound ofthe present 

invention with respect to the activity of 1 nmol/L human orexin-A was obtained by converting 

25 the obtained value using the Cheng-Pruso:ff equation. The obtained results are shown in the 

following table. 
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[0416] 

[Table 75] 

Example 

No. 

1 

45 

64 

67 

100 

120 

139 

186 

[0417] 

OXIPLAP 

(Ki) 
157 

19.4 

133.3 

>667 

146.7 

273.3 

113.3 

86.7 

3. Sleep experiment 

OX2PLAP Example 

(Ki) No. 

10.2 16 

0.44 51 

6.3 65 

57.1 82 

9.4 114 

5.7 121 

1.7 161 

3.4 240 

OXIPLAP OX2PLAP Example OXIPLAP OX2PLAP 

(Ki) (Ki) No. (Ki) (Ki) 
80 5.4 26 27.3 0.4 

29 1.2 61 >667 25.7 

>667 60 66 >667 34.3 

0.96 0.085 95 9.9 0.69 

47.3 285.7 119 21.3 0.6 

26.7 0.3 129 0.97 0.059 

32 2.9 164 0.93 0.124 

17.8 0.89 263 193.3 8.6 

As a method for measuring the sleep effects of the present compound, 

5 electroencephalogram (EEG) was carried out using mice (C57BL/6NCrlCrLj). 

10 

In order to measure brain wave, electrode implantation was performed on 

individual mice, and the mice were then bled in a state in which they can freely move in 

individual cages for 1 week or longer. Thereafter, the electrode was connected with a brain 

wave measurement apparatus. 

The mice were administered with the compound immediately before turning off 

the lights. Sleeping time for 3 hours after turning off the lights was measured. With regard to 

the sleep effects of the compound, it was confirmed that the compound exhibited the same action 

in both the dark period and the light period. The compound was administered at a dose of 10 

mg/kg via oral or intraperitoneal administration. 

15 With regard to sleep analysis, the automatic analysis software ofKissei Comtec 

Co., Ltd. was used, and the analysis data of frequency was analyzed in detail. Thereafter, 

sleeping time was calculated. 

The action of the compound to increase the sleeping time was evaluated based on 

a change occurred between the sleeping time on the drug-non-administered day and the sleeping 

20 time on the drug-administered day. The obtained results are shown in the following table. 

-218-

Page 435 of 453



[0418] 

[Table 76] 

Example 

No. 

1 

51 

95 

105 

121 

141 

186 

240 

Sleep extended 

time 

10 mg/kg 

(min/3 hrs) 

18.3 

22.2 

39.8 

14.3 

26.7 

28.7 

14.7 

7.7 

[Industrial Applicability] 

[0419] 

Example 

No. 

16 

73 

96 

119 

129 

161 

191 

263 

Sleep extended Sleep extended 

time Example time 

10 mg/kg No. 10 mg/kg 

(min/3 hrs) (min/3 hrs) 

19 45 15.2 

22.7 82 33.5 

12.1 100 23.8 

16 120 11.5 

30 130 24.2 

10 164 48.3 

41.8 199 36.2 

27.3 

5 As described in detail above, the cyclopropane compound of the present invention 

or a pharmaceutically acceptable salt thereof has extremely excellent orexin receptor inhibitory 

action, and is extremely useful as an agent for preventing or treating sleep disorder caused by 

orexin, including narcolepsy as a typical example. Specifically, the cyclopropane compound of 

the present invention or a pharmaceutically acceptable salt thereof is useful for the prevention or 

10 treatment of sleep disorder including insomnia, narcolepsy (paroxysmal sleep), and other 

diseases such as excessive sleepiness, sleep-related dystonia, restless legs syndrome, sleep apnea, 

jet lag syndrome, shift work syndrome, delayed sleep phase syndrome or advanced sleep phase 

syndrome. Furthermore, the cyclopropane compound of the present invention or a 

pharmaceutically acceptable salt thereof is useful for the prevention or treatment of diseases 

15 including: dysthymic disorder, mood disorder, and mental and anxiety disorder; diabetes, and 

appetite, taste, eating or drinking disorder; hypothalamic disease; biological and circadian 

rhythm disorder; sleep disorder associated with a disease selected from nervous disease, 

neurogenic pain and restless legs syndrome; depression and insomnia related to depression; 

bipolar disorder and insomnia related to bipolar disorder; anxiety disorder and insomnia related 

20 to anxiety disorder; insomnia related to Parkinson's disease; insomnia related to schizophrenia; 

insomnia related to mental disorder; sleep apnea; narcolepsy; idiopathic insomnia; parasomnia; 

opioid dependence; nicotine dependence; benign prostatic hyperplasia; pure dementia and 
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cognitive impairment in a healthy group and in mental and nervous diseases; and other diseases 

related to systemic orexin dysfunction. 
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[Kind ofDocument] CLAIM:S 

[Claim 1] 

A compound represented by the following formula (I) or a pharmaceutically 

acceptable salt thereof: 

[Formula 1] 

R1 R2 

A2, X --R3 

x__l-\_-AJ 
i.1 (I) 

wherein 

A1 represents a pyrimidinyl group or aN-oxide pyrimidinyl group, each of which may 

optionally have 1 to 3 substituents selected from Substituent group a, 

Az and A3 each independently represent an aryl group selected from Group 1, which may 

optionally have 1 to 3 substituents selected from Substituent group a, or a heterocyclic group 

selected from Group 3, which may optionally have 1 to 3 substituents selected from Substituent 

group !3, 

Rt, Rz and R3 each independently represent a hydrogen atom, a halogen atom, a C1-6 alkyl 

group which may optionally have 1 to 3 substituents selected from Substituent group j3, or a C3.8 

cycloalkyl group which may optionally have 1 to 3 substituents selected from Substituent group 

f3, 
X represents an oxygen atom, a C1-6 alkylene group, a formula-~- (wherein~ represents a 

hydrogen atom or a C1-6 alkyl group), -S-, -SO- or -S02-, and 

L represents a bond or a formula -CONRs- (wherein R5 represents a hydrogen atom, a C1.6 alkyl 

group or a C3-S cycloalkyl group), wherein 

Substituent group a: a cyano group, a halogen atom, a hydroxyl group, an oxo 

group, a formula -~R7 (wherein~ and R7 each independently represent a hydrogen atom or a 

C1-6 alkyl group), a C1-6 alkyl group which may optionally have 1 to 3 substituents selected from 

Substituent group !3, a C1-6 alkoxy group which may optionally have 1 to 3 substituents selected 

from Substituent group !3, a C1.6 alkylcarbonyl group which may optionally have 1 to 3 

substituents selected from Substituent group !3, a C1.6 alkylsulfonyl group which may optionally 

have 1 to 3 substituents selected from Substituent group !3, an aryl group selected from Group 1, 

which may optionally have 1 to 3 substituents selected from Substituent group f3, and a 
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heteroaryl group selected from Group 2, which may optionally have 1 to 3 substituents selected 

from Substituent group f3; 

Substituent group f3: a cyano group, a halogen atom, a hydroxyl group, a C3_8 

cycloalkyl group, and a Cr-6 alkoxy group; 

Group 1: a phenyl group, a naphthyl group, an azulenyl group, an anthryl group, 

and a phenanthryl group; 

Group 2: a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl group, a 

triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl group, an 

isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an oxadiazolyl 

group, a pyridyl group, a pyrazinyl group, a pyridazinyl group, a triazinyl group, an indolyl 

group, an isoindolyl group, an indazolyl group, a benzoxazolyl group, a benzisoxadiazolyl group, 

a benzothiazolyl group, a benzisothiazolyl group, a quinolyl group, and an isoquinolyl group; 

and 

Group 3: a furyl group, a thienyl group, a pyrrolyl group, an imidazolyl group, a 

triazolyl group, a tetrazolyl group, a thiazolyl group, a pyrazolyl group, an oxazolyl group, an 

isoxazolyl group, an isothiazolyl group, a furazanyl group, a thiadiazolyl group, an oxadiazolyl 

group, a pyridyl group, a pyrazinyl group, a pyridazinyl group, a pyrimidinyl group, a triazinyl 

group, a 2-pyridonyl group, a 4-pyridonyl group, a pyridazidonyl group, a pyrimididonyl group, 

a purinyl group, a pteridinyl group, a quinolyl group, an isoquinolyl group, a naphthylidyl group, 

a quinoxalyl group, a cinnolyl group, a quinazolyl group, a phthalazyl group, an imidazopyridyl 

group, an imidazothiazolyl group, an imidazoxazolyl group, a benzimidazolyl group, an indolyl 

group, an isoindolyl group, an indazolyl group, a pyrrolopyridyl group, a thienopyridyl group, a 

fluoropyridyl group, a benzoxazolyl group, a benzisoxadiazolyl group, a benzothiazolyl group, a 

benzisothiazolyl group, a pyridopyrimidinyl group, an oxodihydropyridopyrimidinyl group, a 

benzofuryl group, a benzothienyl group, a benzothiadiazolyl group, a benzo[1,3]dioxolyl group, 

a thienofuryl group, a dihydroisobenzofuranyl group, a chromanyl group, an isochromanyl 

group, a 1,3-dioxaindanyl group, a 1,4-dioxatetralinyl group, and a dihydrobenzo[1,4]oxazinyl 

group. 

[Claim 2] 

The compound according to claim 1, which is represented by the following 

formula (II), or a pharmaceutically acceptable salt thereof: 

[Formula 2] 
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( I I ) 

wherein A1, A2, A3, R1, R2, R3, X and L have the same definitions as those described in claim 1. 

[Claim 3] 

The compound according to claim 1 or 2, or a pharmaceutically acceptable salt 

thereof, wherein R1, R2 and R3 each represent a hydrogen atom. 

[Claim 4] 

The compound according to claim 3, or a pharmaceutically acceptable salt 

thereof, wherein L represents a formula -CONH-. 

[Claim 5] 

The compound according to claim 4, or a pharmaceutically acceptable salt 

thereof, wherein X represents an oxygen atom. 

[Claim 6] 

The compound according to claim 5, or a pharmaceutically acceptable salt 

thereof, wherein A2 and A3 each independently represent an aryl group or a heteroaryl group, 

which may optionally have 1 to 3 substituents selected from a cyano group, a halogen atom, a C1_ 

6 alkyl group, a halo-C1-6 alkyl group and a C1-6 alkoxy group. 

[Claim 7] 

The compound according to claim 6, or a pharmaceutically acceptable salt 

thereof, wherein A2 and A3 each independently represent a phenyl group, a naphthyl group, a 

pyridyl group, a pyrazinyl group, a pyridazinyl group, a pyrimidinyl group, a quinolyl group or 

an isoquinolyl group, which may optionally have 1 to 3 substituents selected from a cyano group, 

a halogen atom, a C1_6 alkyl group, a halo-C1-6 alkyl group and a C1-6 alkoxy group. 

[Claim 8] 

The compound according to claim 7, or a pharmaceutically acceptable salt 

thereof, wherein A2 represents a phenyl group which may optionally have 1 to 3 substituents 

selected from a cyano group, a halogen atom, a C1-6 alkyl group, a halo-C1-6 alkyl group and a 

C1-6 alkoxy group. 

[Claim 9] 

The compound according to claim 8, or a pharmaceutically acceptable salt 

thereof, wherein A3 represents a phenyl group or a pyridyl group which may optionally have 1 to 

3 substituents selected from a cyano group, a halogen atom, a hydroxyl group, a C1-6 alkyl group, 
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a halo-C1-6 alkyl group and a C1.6 alkoxy group. 

[Claim 10] 

The compound according to claim 9, or a pharmaceutically acceptable salt 

thereof, wherein A1 represents a 5-pyrimidinyl group which may optionally have 1 to 3 

substituents selected from a halogen atom, a C1-6 alkyl group, a halo-C1-6 alkyl group, a C1.6 

alkoxy group, a C1-6 alkyl group, a C3-8 cycloalkyl group and a C1-6 alkoxy group. 

[Claim 11] 

The compound according to claim 10, or a pharmaceutically acceptable salt 

thereof, wherein A1 represents a 5-pyrimidinyl group which may optionally have 1 or 2 

substituents selected from a methyl group, a hydroxymethyl group, a methoxymethyl group and 

a methoxyethyl group. 

[Claim 12] 

The compound according to any one of claims 1 to 11 or a pharmaceutically 

acceptable salt thereof, which is selected from the following compounds: 

(1) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(2) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(3) ( 1R,2 S)-N -( 5-chloro-4-methy lpyridin-2-yl)-2-[ (2, 4-dimethylpyrimidin-5-y 1 )oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(4) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(5) (1R,2S)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(6) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-yl)-2-

phenylcyclopropanecarboxamide, 

(7) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methoxypyridin-3-yl)-2-

phenylcyclopropanecarboxamide, 

(8) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-diphenylcyclopropanecarboxamide, 

(9) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methylpyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(10) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-

( methoxymethyl)pyridin-2-y 1]-2-pheny lcyclopropanecarboxamide, 
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(11) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(2-methoxypyridin-4-yl)-2-

phenylcyclopropanecarboxamide, 

(12) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-

( trifluoromethy 1 )pyridin-2-yl] cyclopropanecarboxamide, 

( 13) (1R,2S)-2-[(2, 4-dimethylpyrimidin -5-y l)oxymethyl]-2-phenyl-N-[ 4-

( trifluoromethy 1 )pyridin-2-yl] cyclopropanecarboxamide, 

(14) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[4-(methoxymethyl)pyridin-2-yl]-2-

phenylcyclopropanecarboxamide, 

(15) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(16) (1R,2S)-N-[3-(dimethylamino)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(17) (1R,2S)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(18) (1R,2S)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(19) (1R,2S)-N-(4-chloro-3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

pheny lcyclopropanecarboxamide, 

(20) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[3-(methylsulfonyl)phenyl]-2-

phenylcyclopropanecarboxamide, 

(21) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(22) (1R,2S)-N-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(23) (1R,2S)-N-(3-chloro-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(24) (1R,2S)-N-(3-cyano-5-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(25) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-

phenylcyclopropanecarboxamide, 

(26) (1R,2S)-N-[3-( cyanomethyl)phenyl]-2-[ (2,4-dimethylpyrimidin-5-yl)oxymethyl ]-2-

phenylcyclopropanecarboxamide, 

(27) (1R,2S)-N-(2-cyanopyridin-4-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
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phenylcyclopropanecarboxamide, 

(28) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[3-

( trifluoromethy 1 )phenyl] cyclopropanecarboxamide, 

(29) (1R,2S)-N-(4-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(30) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-( 4-methoxypyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(3 1) ( 1R,2S)-2-[(2, 4-dimethylpyrimidin -5-yl)oxymethyl]-N -( 5-fluoro-4-methylpyridin-2-yl)-2-

(3-fluorophenyl)cyclopropanecarboxamide, 

(32) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-fluoropyridin-

2-yl)cyclopropanecarboxamide, 

(33) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(34) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(35) (1R,2S)-N-(4-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl )cyclopropanecarboxamide, 

(3 6) ( 1 R,2S)-2-[ (2, 4-dimethylpyrimidin-5-yl)oxymethyl]-N -( 5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluoropheny 1 )cyclopropanecarboxamide, 

(37) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide 

(38) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(39) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N­

phenylcyclopropanecarboxamide, 

(40) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-

(3-fluorophenyl)cyclopropanecarboxamide, 

(41) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-fluoropyridin-

2-yl)cyclopropanecarboxamide, 

( 42) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-bis( 4-

fluorophenyl)cyclopropanecarboxamide, 

( 43) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 
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(44) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

( 4-fluorophenyl)cyclopropanecarboxamide, 

( 4 5) (1 R,2S)-2-[ (2, 4-dimethylpyrimidin -5-y l)oxymethy 1]-N -( 5-fluoro-4-methoxypyridin-2-yl )-2-

( 4-fluorophenyl)cyclopropanecarboxamide, 

(46) (1R,2S)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

( 4 7) ( 1R,2S)-2-(3-cyanophenyl)-2-[ (2, 4-dimethylpyrimidin-5 -yl)oxymethyl]-N -( 5-fluoropyridin-

2-yl)cyclopropanecarboxamide, 

( 48) ( 1R,2 S)-2-(3-cyanophenyl)-2-[ (2, 4-dimethylpyrimidin-5-yl )oxymethyl]-N -( 5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

( 49) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-pyridin-2-

ylcyclopropanecarboxamide, 

(50) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(51) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(52) ( 1R,2S )-N -( 5-chloropyridin-2-yl)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl )oxymethyl ]-2-

phenylcyclopropanecarboxamide, 

(53) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-

phenylcyclopropanecarboxamide, 

(54) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-

phenylcyclopropanecarboxamide, 

(55) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

(56) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide, 

(57) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

ylcyclopropanecarboxamide, 

(58) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(59) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(60) (1R,2S)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
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yl)oxymethyl]cyclopropanecarboxamide, 

(61) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(62) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

y l)oxymethyl]cyclopropanecarboxamide, 

(63) (1R,2S)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

(64) (1R,2S)-N-(5-chloropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl }-2-phenylcyclopropanecarboxamide, 

(65) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-{[( 4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl} -2-phenylcyclopropanecarboxamide, 

(66) (1R,2S)-N-(5-fluoropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

yl)oxy ]methyl }-2-pheny lcyclopropanecarboxamide, 

(67) (IR,2S)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-

( trifluoromethyl)pyridin-2-yl ]cyclopropanecarboxamide, 

(68) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-phenylcyclopropanecarboxamide, 

(69) (1R,2S)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide, 

(70) (IR,2S)-N-(3,4-difluorophenyl)-2-[( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-

2-phenylcyclopropanecarboxamide, 

(71) (IR,2S)-2-(4-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(72) (IR,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide, 

(73) (IR,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N.;.(4-

fluorophenyl)cyclopropanecarboxamide, 

(74) (IR,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

ylcyclopropanecarboxamide, 

(75) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl] cyclopropanecarboxamide, 

(76) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 
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(77) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(78) (1R,2S)-N,2-bis(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl ]cyclopropanecarboxamide, 

(79) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(80) (1R,2S)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methoxypyridin-2-yl)cyclopropanecarboxamide, 

(81) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

methoxyphenyl)cyclopropanecarboxamide, 

(82) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-(3-

methoxyphenyl)cyclopropanecarboxamide, 

(83) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-

(3-methoxypheny l)cyclopropanecarboxamide, 

(84) (1R,2S)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

methoxyphenyl)cyclopropanecarboxamide 

(85) ( 1R,2S )-2-(3-fluorophenyl)-N -( 5-fluoropyridin-2-yl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(86) ( 1R,2S )-2-(3-fluorophenyl)-N-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(87) ( 1R,2S)-2-(3-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-yl )oxymethyl] -N­

(pyridin-2-yl)cyclopropanecarboxamide, 

(88) (1R,2S)-N-(3,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(89) (1R,2S)-N,2-bis(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

y l)oxymethyl ]cyclopropanecarboxamide, 

(90) (1R,2S)-N-(2,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethy 1 ]cyclopropanecarboxamide, 

(91) ( 1R,2S)-N -(2, 5-difluorophenyl)-2-(3-fluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(92) ( 1R,2S)-N -( 5-chloropyridin-2-yl)-2-(3-fluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(93) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(94) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(95) ( 1 R,2S)-2-(3-fluorophenyl)-2-([ ( 4-methoxymethyl-2-methyl pyrimidin-5-yl)oxymethyl ]-N­

[5-(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide, 

(96) (1R,2S)-2-(4-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(97) (1R,2S)-N,2-bis(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

(98) (1R,2S)-N-(5-chloropyridin-2-yl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(99) ( 1R,2S)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 1 00) (1R,2S)-2-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

pyridin-2-ylcyclopropanecarboxamide, 

(101) (1R,2S)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrirnidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 1 02) ( 1R,2S)-N-(3-fluorophenyl)-2-( 4-fluorophenyl)-2-[ ( 4-methoxymethyl-2-methylpyrimidin-

5-yl)oxymethyl ]cyclopropanecarboxamide, 

(103) (1R,2S)-2-(3,4-difluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl ]-N-(pyridin-2-yl)cyclopropanecarboxamide, 

(104) (1R,2S)-2-(3,4-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-

2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(105) (1R,2S)-2-(3,4-difluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(106) (1R,2S)-N,2-bis(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide, 

( 1 07) (1R,2S)-N-(2,5-difluorophenyl)-2-(3, 4-difluorophenyl)-2-[ ( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(108) (1R,2S)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(109) (1R,2S)-N-(2,3-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 
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(110) (1R,2S)-2-(3,5-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]­

N-pyridin-2-ylcyclopropanecarboxamide, 

(111) (1R,2S)-2-(3,5-difluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(112) (1R,2S)-2-(3,5-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-

2-methylpyrimidin-5-yl)oxymethy 1] cyclopropanecarboxamide, 

( 113) (1R,2S)-N-(3, 4-difluorophenyl)-2-(3 ,5-difluorophenyl)-2-[ ( 4-methoxymethy 1-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(114) (1R,2S)-2-(3-chlorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N­

pyridin-2-ylcyclopropanecarboxamide, 

(115) (1R,2S)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(116) (1R,2S)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-( { [ 4-(methoxyethyl)-2-

methylpyrimidin-5-yl ]oxy} methyl)cyclopropanecarboxamide, 

(117) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-( 4-fluorophenyl)-2-[( 4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(118) (1R,2S)-N-(3,4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(119) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(120) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoro-4-methoxypyridin-2-yl)-2-[(4-

methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(121) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-

y l)oxymethyl ]-N-pyridin-2-ylcyclopropanecarboxamide, 

(122) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

( 123) (1R,2S)-2-( 4-fluoro-3-methoxyphenyl)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-[ ( 4-

methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide, 

(124) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-

ylcyclopropanecarboxamide, 

(125) (1R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N -( 5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(126) (1R,2S)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-
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fluorophenyl)cyclopropanecarboxamide, 

(127) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide, 

(128) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

yl)-2-(3-fluorophenyl)cyclopropanecarboxamide, 

(129) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-pyridin-2-

ylcyclopropanecarboxamide, 

( 130) ( 1R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-( 4-fluorophenyl)-N-( 5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

( 131) (1R,2S)-N-( 4-chloropyridin-2-yl)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-( 4-

fluorophenyl)cyclopropanecarboxamide, 

(132) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-

y 1)-2-( 4-fluorophenyl)cyclopropanecarboxamide, 

( 133) (1 R,2S)-2-[ ( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl ]-N-(3-fluorophenyl)-2-( 4-

fluorophenyl)cyclopropanecarboxamide, 

(134) (1R,2S)-2-[( 4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis( 4-

fluorophenyl)cyclopropanecarboxamide, 

(135) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

(136) (1R,2S)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-

5-methoxyphenyl)cyclopropanecarboxamide, 

(138) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-

fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide, 

(139) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

trifluoromethylphenyl)cyclopropanecarboxamide, 

( 140) ( 1R,2R)-2-( 4-bromophenyl)-N-( 5-chloropyridin-2-yl)-2-[ (2, 4-dimethylpyrimidin-5-

yl )oxymethyl] cyclopropanecarboxamide, 

(141) (1R,2R)-2-( 4-bromophenyl)-2-[ (2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide, 

( 142) ( 1R,2S)-2-(3-chlorophenyl)-N-( 5-fluoro-4-methylpyridin-2-yl)-2-( { [ 4-(methoxymethyl)-2-

methylpyrimidin-5-yl]oxy }methyl)cyclopropanecarboxamide, 

(143) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoromethylpyridin-2-yl)-2-(3-

fluorophenyl)cyclopropanecarboxamide, 
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(144) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-(3-

iodophenyl)cyclopropanecarboxamide, and 

(145) (1R,2S)-N-(5-fluoropyridin-2-yl)-2-[(4-hydroxymethyl-2-methylpyrimidin-5-

yl)oxymethyl]-2-(3-fluorophenyl)cyclopropanecarboxamide. 

[Claim 13] 

A pharmaceutical composition comprising, as an active ingredient, a compound 

according to any one of claims 1 to 12 or a pharmaceutically acceptable salt thereof 

[Claim 14] 

The pharmaceutical composition according to claim 13, for the prevention or 

treatment of sleep disorder including insomnia, narcolepsy (paroxysmal sleep), and other 

diseases such as excessive sleepiness, sleep-related dystonia, restless legs syndrome, sleep apnea, 

jet lag syndrome, shift work syndrome, delayed sleep phase syndrome or advanced sleep phase 

syndrome. 

[Claim 15] 

The pharmaceutical composition according to claim 13, for the prevention or 

treatment of a disease selected from the group consisting of: dysthymic disorder, mood disorder, 

mental and anxiety disorder; diabetes, and appetite, taste, eating or drinking disorder; 

hypothalamic disease; biological and circadian rhythm disorder; sleep disorder associated with a 

disease selected from nervous disease, neurogenic pain and restless legs syndrome; insomnia 

related to mental disorder; depression and insomnia related to depression; bipolar disorder and 

insomnia related to bipolar disorder; anxiety disorder and insomnia related to anxiety disorder; 

insomnia related to Parkinson's disease; insomnia related to schizophrenia; sleep apnea; 

narcolepsy; idiopathic insomnia; parasomnia; opioid dependence; nicotine dependence; benign 

prostatic hyperplasia; pure dementia and cognitive impairment in a healthy group and in mental 

and nervous diseases; and other diseases associated with systemic orexin dysfunction. 
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[Kind ofDocument] ABSTRACT 

[Abstract] 

[Problem] It is an object ofthe present invention to provide a novel cyclopropane compound 

or a pharmaceutically acceptable salt thereof, and a medicinal use thereof 

[Solution] A cyclopropane compound represented by the following formula (I) or a 

pharmaceutically acceptable salt thereofhas orexin 2 receptor inhibitory actio~ and thus, is 

extremely useful as an agent for preventing or treating sleep disorder caused by orexin, including 

insomnia as a typical example: 

[Formula I] 

R1 R2 

~R, 
X L-A3 

~ (I) 

wherein A1 represents a pyrimidinyl group, aN-oxide pyrimidinyl group or the like, A2 and A3 

each independently represent an aryl group, a heterocyclic group or the like, R1, R2 and R 3 each 

independently represent a hydrogen atom, a C1-6 alkyl group or the like, X represents an oxygen 

atom or the like, and L represents a bond or the like. 

[Selected Drawing] None 

-234-

Page 451 of 453



Electronic Acknowledgement Receipt 

EFSID: 11728028 

Application Number: 61385342 

International Application Number: 

Confirmation Number: 3599 

Title of Invention: CYCLOPROPANE COMPOUNDS 

First Named Inventor/Applicant Name: Taro Terauchi 

Customer Number: 26211 

Filer: Jack Brennan 

Filer Authorized By: 

Attorney Docket Number: 25724-0005P01 

Receipt Date: 29-DEC-2011 

Filing Date: 22-SEP-201 0 

TimeStamp: 14:54:15 

Application Type: Provisional 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

33904 

1 Miscellaneous Incoming Letter 257240005P01 TRANS. pdf no 1 
abdd0c09141 de9741 bbfb576d8c4cd979d 

e6031e 

Warnings: 

Information: 

Page 452 of 453



41773 

2 Miscellaneous Incoming Letter 257240005P01 DECL.pdf no 1 
841641 bd40dea9023df271 e3f75be016fed 

d2cf4 

Warnings: 

Information: 

3640877 

3 257240005P01APPLpdf yes 234 
4 3 cS ad Od 5 bd63 c613 5 ab 77 63b 73 804 570d 

9d9ade 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 220 

Claims 221 233 

Abstract 234 234 

Warnings: 

Information: 

Total Files Size (in bytes) 3716554 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Page 453 of 453


