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/44

Y {Prepl—13

2, 4—Vruag—5—ARFrEY I (10g) #THF (100m 1) ICHEME
L. EmEITS I TEFATERS (1. 97g) AFAvrfronrnl b (A

l1drich, 2. OM: 22. 4m1l) &#ma.

ERETHEEEEIEA, S22

C# (D TETFATE R (1. 97g)\f4wﬁﬁ?‘ﬁL?m)F(A1dri
ch, 3. OM:22. 4ml) #Mza/, MIEHRICINEBKEEEZMAL Y F /L=

TN THERLE L, FBELRHEBE~ 27 A THEBRL,

BEEBIETEBEBELLZ. &

RN BEEEREIBASADT AT T T 00— (YAMAZEN, Hi—~F 1lush

TM column, BHERE : n—~7 7  HFEF )

6 gl EL.,
'H—NMR (4 00MHz, CDC1.,) & (ppm)
92(5,3H),8.06LS,IH)

[C103]

THRE L TEELaen (6.

46 (s, 3H)Y, 3.

(2) 2—Z7pog—4—Z2FpNId—5—F— (Prepl—2}

ForyrYFal ol roao AL E#H (Aldr ich,

1. OM: 100ml)

ik EHMPrepl—1 (6. 6g) OV rnpixry (50ml) BREAYETLERET
4 AEERIYS, RIGRICAS 2 — 22 SNAKEBIEF FY SoakiEwmsmzdf oL

. pH#A2~3BETCIoo R L, BFEETF L CEERS

R U LTEBRL, GEXHEETEE -, HohkEIZY

E¢, EEERL CERESBESEL.

P H—-NMR (400MHz, DMSO—d,) & (ppm]}

8. 09 {s, 1HY, 10. 61 (s, 1H) .
[0104]
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W5545-01 44
(3) 5 — AN PnAdAFLr —2 —Fpopg—4 —AFLE)I 2 (Prepl—3)
{rE%Prepl—2 {(200mg) @THF (4. Oml) B#EICNaHAmMmz =R
T1 O0HBHEEsSER®%, <A77 I RN (19870 1) i/, 2EBMERETHE
EE, DMF (2. Oml) 2hz2 4 BBEERS T, RIERICSEELE7 -T2
AKEWEMAZ Y = F Az — 7T L TohfEfH Lz, Boh~FREBLHBEY 7 R0 AT
L BEEZEETEELLD, BohiBEL a5V Fhraw b7 74— {
YAMAZEN, Hi " Flush™ column, BHER: h——~7% . ; Bigéx
Fo) TREL TEREEY (31 7Tmg) 87,
'"H—NMR (4 00MHz, CDC1,} 8§ (ppm} :2. 51 (s, 3H), 5.
15 {s, 2H) , 7. 37 —7. 40 {(m, 5H), 8. 10 (s, 1H)
[c105]
{(4) 5= DO FF I —2 A PFr—g4—AF YT (Prepl—4)
Prepl—3 (310meg) @DMF (4. Om1l1) HHEIC/ T4 754 MF P (
143meg) EMATOCIKCT2EBERIYE, KEEEHEL 1 NEEBEKEHA A
VrF T Al T SEBH LS, SO FHEBAEEBE S R A TEEL, B
HEBETEGE L, BN BB v ISV T Ao 777 00— (YAMAZ
EN, Hi —Flush™" M column, BHEE: n——~7% > g F ) TH
Bl TEZEEY (22 0mg) 28/~
P H-NME (4 00MHz, CDC1,) 6
93 (s, 1H) ., 5. 07 (s, 2H)Y , 7.
{s, 1H)
[o1086]
(5) 2—R2hFr—d—-AFAYIV—5—F—/A (Prepl—5)
&P repl—4 (220Cmeg) ®AF/—s (8. Om ) WiKIT, Kb 5
Vo AEREMAIZKEBEEFRILT2HBEIOSHETFSYE, FRIEREEME 20 5B L. &
SR AFELEERERE L T, BERXLEYH (13 0meg) 8-,
' H—-NMR {(400MHz, DMSO—d,s) 6 {ppm) :2. 28 (s, 3H),
3. 77 {s, 1HY, 7. 95 (s, 1H)

(ppm) 2. 44 (s, 3H) ., 3.
356—7. 41 {(m, 5H} . 7. 99

[lo107]
fixEEl 2
2—2F - —AF NNy I —5—F—J (Prep2—2) O
[{t1 9]
O S oH
W/\ (1) \Hﬁ 2) NS
] ! — N =N — N _-N
NN j/ j/
i
Prep 1-3 Prep 2-1 Prep 2-2
[0108]

(1) B —~N a4 —2 —xFb—4—AF LY IV (Prep2—1)
&8 Prepl—3 (793mg) OTHFE® (10m 1) {oEEAY oA (1.
4g) .1, 1 ER (T2 ATHRART L)) TanerAzUra (D), Yo
OAF L (276mg) FMAZES2FILESS (KANTO, 1M: 3. 72m1l) %
MZ 85 CICTHRERBIYL, RERBICAKENAZBEEFATHERLE., Bo-FH#
BB/ 27 LTEHBL, BESEETEG L, B i-BEL2 V508>
Lraw 727 — (YAMAZEN, Hi " Flush™ ™M ¢column, EYEH
T n =T EFE )y TERLTERSEES (4 00meg) B,
' H~NMR (4 00MHz, CDC1,) 8 {ppm) :1. 32 (t, J=8_. 0H
z, 1H), 2. 49 (s, 3H), 2. 86 {d, ]=8. 0Hz, 1H), 2. 80
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(d, J=7. 6H=z, tH)y, 3. 13 (s, 2H) , 7. 33—7. 43 {(m, 5H
1, 8. 16 (s, 1H)
[0109]

(2) 2—xFn—4 —AFnE) I -5 —-—4—4 (Prep2—2)

2

hEBPrep2—1 {(220mg) DAF/—i (8, Oml)ﬁ I, AKEE{L ST D
TLAEMAKFEERET2HEBIOOSHBHEIY -, EEEsBEET A FABL, B0
NL-AWARIERG L T, HERES®S (130meg) 257,

'H-—NMR (4 00MHz, CDC1.,) & {(ppm) 1. 30 (t, J=8. 0H
z, 1H), 2. 48 (s, 3H), 2. 83 {4, ]=8. OHz, 1H),6, 2. 88

{(d, J=8. 0Hz, 1H}), 8. 04 (s, 1H)

[o110]
&R 3
4~ TFIJ—2 ~AFNEY I rr—5—F—1 {Prep3—3) oM
[inz 0]

o~ o~ o OH
[} ;

N YN el YN e S
NYN NYN NTN N\{//N
& ci ‘

Prep 3-1 Prep 3-2 Prep 3-3
[o111]

(1) 2—27pgpn—d4d—xF~5—AFrFr Y3V (Prep3—1)

2, 4— o —5—A MFIEYIT (Bg)y ETHF (50m 1) [DEHEL,
WMHITES&E () 7EFA7FEhr (985mg) . =FAvrxrobhsal b (KAN
TO, 0. 91M:36. 9m1l) ¥z, BEETHEEERSE-, &olz2E, 2 (
HI) 7EF L 72 b (9858meg) . AFAvFRxroasnll F (KANTO, O.
91M:36. 9ml) i, RABRICILNEBAKEEGrMA Yo Frre—F400T
SEMHHE LA, FEELREB~ 7ROV ATERL., SHEARIETESE L -, B/
ALY RF LT LI b7 s — (YAMAZEN, Hi—Flush™  ¢co
lumn, BHEEE n—~7F > BT 0) THERLTERLED (1 g) 24587

" H—NMR (400MHz, CDC1.,) 8 (ppm) 1. 25 {t, J=8. 0H
z, 1HY , 2. 78 (4, J=7. 6Hz, 1H}), 2. 82 {(d, J]=8. 0Hz,
1H), 3. 92 (s, 23H), 8. 06 (s, 1H]

[o0112]

{(2) 4A—=xFN -5 A rF I —2 —FAFLH IV (Prep3—2)
IEE8Prep3—1 (1. 0g) THF (15. Oml) &iEiZ, PV AFAT7T0
oA (ALDRICH, 2. OM: 6. 95m1l) . 5% ARV T2 74 A7
4 F A (0) (335mg) M2 70CIKTzEBEREEA, HIFHEEZKRA
CTETLE, I NERTHE~FEMEIIL, BB A THEBE L. ARELFE
v AR ATEERE L., BEIHFEFTEE L, BohisBEL2 DA A BT Ao~
WS 70— (YAMAZEN, Hi—Flush™ column, BEHEHE . n —~
SE L BEERm T L) TRBE L TERELEEY (T36meg) BE,
'H—NMR (4 00MHz, CDC1,) &8 (ppm) 1. 24 (t, J]=7. 6H
z, 1H), 2. 64 (s, 3H) , 2. 76 {(d, I=7. 6H=z, 1H), 2. 80
{d, J]=7. 6Hz, 1H), 3. 89 (s, 1HYy, 8. 10 (s, 1H)
[0113]

(3) 4d—=F N —2—AFAL Y IJ—5-AF—/1 (Prep3—3)

kP rep3—2 (5. 12g) o¥rsooXA X EE (69. 6ml) iz, He
YRV FE IR (TCILI—JP ;1. OM, 118m1l1) ¥ F LA, EET4 B HEE®E
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ERAE, T T A BN T F LR, PRI LEREICESA
BL., AEAETIBREL, Bo-BEL VXA TLIo= b7 T 70— (YAM
AZEN, Hi~Flush " ™Mcolumn, BHEY S Fr—pfsF0 - A
H—oy THRELUCTEREY (4. 0g) &8,
'TH—NMR (4 00MHz, CDC1.) 6§ {ppm) :1. 13 (¢, ]=8. 0H
z, THY, 2. 43 (s, 3H)Y, 2. 61 {d, J=8. OHz, 1H),6 2. 85
{(d, }J=7. 6Hz, 1H), 8. 04 (s, 1H), 9. 85 {s, 1H).

[0114]
BlEH 4
2, 4—VAFAVEY I —5—A— (Prepd—2) DER
likz 1}

\O \O CH
o N e Ty

T T e

T T T

Prep 4-1 Prep 4-2
[o115]

(1) BE—ALFL—2 4—VAFLeET IV (Prep4d—1)

2, 4—Yrpo—5— A hFrY iU (5, 3g) 2THF {(51. 3ml) i
BEEEL., 7FFFA NI T ST A AT N T (0 (1. T1leg) . FUA
FAFTAI=A (Aldrich, 2. 0M:51. 8ml) #hz7m, 75CITEE
SUHREERIE-, S0IC1EE0 Y AFATAI L2 M 6 ERHEFEE~%
KB TEMER T o F 2T LAERBETL, FEafR sl THERIE Uiz, B L e
T AR TATERL, BEABRETEG L., SonEREE VDX VHFT 000~
PS5 74— (YAMAZEN, Hi —Flush™ column, BHEE: n—
Ty BB A—EigeT ) TREE L CERESEY (4. 2g) HES,
'"H—NMR (400MHz, CDC1,) & {(ppm) 2. 42 {s, 3H), 2.
63 (s, 3H), 8. 88 {s, 3H), &. 08 (s, 1H

[C116]

(2 2, 4" PRAFAEYTIP -5 —F—n (Prep4—2)

For bl FeIF (TCI—JP;1. OM, 400. Oml) BEIZ{LEEWPre
pd4—1 (15. bg) A EE (100, Oml) #8ETLLL, ER T4
HRESEEISEEB, AF ) A TIPS, 757 A% /— %z dM~55
bl LEEREEASBL, AEREBREL. BonrEERY UV T Lz 0w
WS 24— (YAMAZEN, Hi —Flush " Mcolumn, BHER B
Fo—m A& g —)y THRBMLTERSLES (10. 1 g} 287,
'"H—NMR (4 00MH:z, DMSO—ds) 8 (ppm) 2. 286 (s, 3H)
2. 41 (s, 3H), 8. 02 (s, 1H)

[0117]
BEH S
67N AdA 55— A bPXLATFAPYP L —3—TFT 2 (Prepb—3) &R
[z 2]

HoM ?Gc ?Oc HalN
rd 2!
[ ) Bo~ N S 2 Boe NN e ) [ Tome
N e } z - E = T NTE
NTF N° F
Prep 5-1 Prep 5-2 Prep 5-3
[0118]

(1} V—tert—7Fn {67 Fda—5—LF LY V0 —3—~gfA) — A3 F
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vhHAFEFA—F (Prep 5—1)

5—7F73X/—2—TaAda—3—-z2l (0. 5g) @THF (1 0m 1) &Kz,
Y—tert—FFABAFRI—F (2. 59¢g) EEBEOL AT AT I YT
{0, 01lg) &z, ZERTs 7HEHERLL, RIGECZKENZ, BFE-T L (x
3) THHLE, KTESL, BRFBETN JATERLE, ERABRETEHEEL, B
HE U BHFADFTAL I T 7 o— (FPookRaAs) THRELTERESEY (1.
14g) &%=,

[o119}

(2) P—tart—7FI B—TnA—5—ARNFLAF AT — 3 — A0
— A I FVHAFRR—F (Prepb—2)
tEHMPrepb5—1 (500mg) ¢N—7 28R A43IF (27 2meg) 27
P ron A (5ml) KEEL, 2, 27 —FYVER (A TFrFrag A R)
(25, 1mg) #MA~%., SOCTHEEERLL, HINEIIAKLN L, BT
(x3) THHELA., KTHEFL., BAFGFESR N PATERL,, BEFPEETEEL
. BEEAFZ S, — 2 (Bml) WEBL., FhrUTLAFETTF (41 3meg) &2
Z, BRICCT1IEBESR LS, EEfEICKkEMNA, BBtz (x 3) THELZE., KT
e L, EBAMBEBET MV TATESRLL, BEZHIETEESL, BELZUATFTAL LT L
e WG T s (p— T E L T =20 152 - 1) TERPAASE
7 i

[0120]

(3 8 — A —~—5—AFFAFALEY I r—3—FT I (Prepi3—3)
fhE&MPrepb—2dyrmuAZZy (5ml) BEIC Y 744 288 (1m1)
A, ERICCISEEEL:, RISECHEREBARE S MY oo kEFEENZ, 7
A F (x3) CTHHELAD, ATHEL, BAKEEBEF NI CATER L, BELE
ETHEL, E9fkE%m (6 0meg) 8B,
"H—-—NMR (400MHz, CDBC1,} é (ppm}) :3. 43 (s, 3H) ., 4.
43 (s, 3H), 7. 20 {(ddt, J]=8. 0, 2. 4, 0. 8Hz. 1H), 7.
53 (t, J]=2. 4, Hz. 1H)

[o0121]
Wk E 6
4—APFVAFALYS Yy —2—-F i (Prep6—23) OFH

[ihe 3]

BocHN. N HN. N

HaN._ N (N Boc;N._ N 2) = 3 oS
I G IR G &
5 ?
Prep B8-1 Prep 6-2 Prep 6-3

[o122]

i

(1) P—ter t —7F0 (4—AFNUEY T —2—A N} £ I FIFHEALFFE—F (
Prep6—1)
2—FT 2 —d—AFAEVV (1. 0g) P rueA X (50ml) BIEIC.
P—tert—FFABARE—P (4. 04g) A—TAFATFTIJEN D (22
6meg) BLXURrIZFATFTI (5. 1 7ml) a2, BETT7T28HBEE LA, K
AR E M A, BEBT o (x 1) THH LA, FEBA K, fafnelmKiEiR clEkE
B, Boki@E~ /2o oA TEBL, BBLA, BEZHEERBL, BEL VD50
AGAEIme b TFT T 40— (n—~TFF L BT ATERLUERLSE®S (1. 7g)
25,
'H—NMR (4 00MHz, CDC1l1,) 6 (ppm} :1. 45 (s, 18H), 2
37 (s, 3H), 7. 03 (4dd, J=0. 8, 5. 2H=z, 1H) , 7. 08 (d
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. J=0. 8H, 1H), 8. 34 (d, J]=58. 2Hz, 1H}
MS [M+H] "=3009

[012 3]

(2) tert—ZFFA {4—AFFLAFAELY T —2—A1) B2 —1L (P
e pb—2)

ibtEd#Prep6—1 (300mg)  N—7a2TRZL>AIF (1 73mg) OF

b mwm ARy (1 0ml) BEID, Ny Aoi—d%xH% 1 K (23, 6mg) =M
2, 1 EBEENRERIE %, 2, 27 —FYER (427 FAras bAoA R (16

Ome) =, S LHFHBNEREFESEYA, REELZ=EET TalHEg. 240 HE
ELA, BRI EERESEL. BEEx U5 v obhrsawr b XS 00— (n—~7 &
BTy TRE LEET ISV owg FEFE,

BEonim7u~vA FENMAF /—A (3ml) BEIC., TR TAAMPTLF (Al
rich, 258% A% /— B 1ml) i, BRI CT1 9OBHER LA, FIEE
WEETETFTEEL. BEP UYL Lraw NP5 7 40— (n—~7 % BFfE=T
Fa=4 15753 :2) THELEDLESY (6 2mg) &,

'H—NMR {(400MHz, CDC1l,} é (ppm} 1. 53 (s, 9H) , 3.
42 (s, 3H), 4. 46 {(s, 2H) , 6. 86 —-—6. 97 (m, 1HY, 7. 91
(brs, 1H)Y, 8. 24—8. 25 {(m, 1H)}

MS [M+H] * =239

[o124]

(3 4—ArFAFLEY I —2—F I (Prep6—33)

ItEHMPrepb6—2 (62meg) @Y FanAFZy (3ml) ERCRU 7412 BE
B (1m 1) Mz, FECTIHEBRLA, EROKRICS NAE{LF R oo ks
Az, e A (x 1) THHE LA, FEBZAENEE RKEE THRTE. BRKERE~ 7
FTLTEELEBESL,, BELHEEEHEL, E{EsH (35mg) #87-.
'H—NMR (4 00MH:z, CDC1l,) & (ppm) 3. 41 (s, 3H) , 4.
37 (s, 2H) , 4. 66 (brs, 2H) ., 6. 51 (s, 1H), 6. 538 {4,
J=5. 6Hz, 1H}, 7. 99 (d, J=5. 6Hz, 1H)

[o125]
®IGEH 7
4= (P7AFnAF) FUD—2—-F I (Prep7—4) Ok

[{k24]
Boc,N i\:\ ) BocoN N\_ @) BocyN
=
Br Br
Prep 6-1 Prep 7-1
BGCZN\rN\ HolN N\
@, ) e
FOF FOF
Prep-7-3 Prep 7-4
[0126]

(1) P—tert—ZFn[a4— (FoTFAFA) PUIITr— 2 — 4] A3 FTH
JWIRF—F (Prep7—1)

kW Prept—1 (1. 4g) . N—7nTER20A43F (807Tmg) OF b
TroeAFry (47ml) BERIZ, 2, 27 =72 (A 77FA314 AR |
74. Tmg) A%, AREMAEFREIY L, KGErZEREFTCHaHEE. 74 F
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EWiBLL, BHLAtHEEKEL. BT UBFA BT LI o hFFT 41— (n—~FF
o BffR =T L) CTHBELERLEH (21 0mg) 5B,
'H—NMR {(400MHz, CDC1,) &8 (ppm) :1. 486 (s, 18H) ., 6

54 (s, 1HY, 7. 36 (dd, J=1. 86, 5. 2He, 1H), 7. 45 (d
., IJ=1. 6H, 1H), 8. 48 (d, J]=5. 2Hz, 1H}

MS {IM+H] " =467

[012 7]

(2) P—ter t —FFNn (4—Fn3IAEIPr—2—414) 43 FIHBAFER— |
(Prepi—2)

{EEHmPrep7—1 (21 0mg) OhrAxT (5ml) BHRHIZIZAFNVALFE
F{500u 1) BIUOEMEESR (69 2meg) #i04A. 6 0CC2HERBTLALZ. 80
CIHEBL, 256121 oS, REEEAREBITCHEIEL., I AV LEBLE,
WrErEsEL., EXLEY (100meg) =87,

' H—NMR {(400MHz, CDC1,) 68 (ppm) :1. 47 {s, 18H}, 7

61 {(dd, J=1.2, 5. 2Hz, 1H)Y, 7. 74 (4, J=1. 2H, 1H)
, 8. 70 {(d, JT=5. 2Hz, 1H), 10. 08 (s, 1H) .

[o1 28]

(3) VY—tert—7FN {4740 iAFAEB )0 —2 —A40) £33 Fha
Fx—F {(Prepi7—3)

itEHmPrep7—2 (1 0C0meg) @:‘}?DD)‘?\‘/ (3m1l) B, J=F17F
ST =Y TATTAFEA{12201)Y A0CICTTME,, ROoHEE=EEITE
BL. 3. OB LIz, ﬁ!ﬁ%ﬁi:ﬁéﬁfﬁé%ﬁéﬁ%%%} v LRER AR AL, BT
{x 1) cHHLE, FEEBL K, MMEEAREE CERESRE., BBy /20U 4
TEERL, BB L, BEAEEBHEL., BEES LU AL T A I NI T 40— (
n—~7&%. o) TERLEZLEY (78mg) 2E-

PH—NMR (400MHz, CDC1,) 8 {(ppm} 1. 46 (s. 18H), 6

65 (1, =55, 8Hz, 1H), 7. 32 {d, J]=5. 2Hz, 1H) , 7.
43 {s, 1H), 8. 58 (4, J]=5. 2H=z, 1H)

MS [Z2M+Nalil ¥ =711

[0128]

{4) 42 7AF g AFAELYT—2—F I (Prep7—4)

IFEWMPrep7—3 (78meg) yrromAFX (2ml) BRI 744 2
e (0. Bm 1) i, BBICT3MHAEE L., KREAEIZS NARERET Y 7 AKE
Wamz, ook s (x3) THHELY, SEEBZHMESEKER TREER. B8R
Bee VAT LACHBLEBEBLZ, BESHETZEE L. EiE®H (3 0meg) #H7,
'!H-NMR (400MHz, CDC1,) § (ppm) :4. 61 (brs, 2H) ,
6. 51 {(t, J]=56. 0OHz, 1H), 6. 80 (brs, 1H)Y, 6. 74—6.
76 (m, 1H), 8. 17 {d, J=5. 2H=z, 1H)

1

2

[0130]
BIFEH 8
5E—TAn—4—ArFLAFAE Y 2 -F I (Prep8—3) D&
fik2 5]
BocHN. _N HN_ _N
HN N (1) Boc;N (2) l s _® j -
| P 1 N F #
F
o} o
| !
Prep 8-1 Prep 8-2 Prep 8-3
[0131]

(1) ¥—ter t—7Fn (5—ndua—4-2AF1EEJVr—2—A4A) £IFY
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XX —F (Prepg8—13

2—TFT I 72—5—7ndn0—4 XTIl (00meg) oo Az (8
Oml) B, Y—tert—7FFABARFT—r (1. 78¢g) . 44—V AFA73
BN {24 2mg) BLXURMIoFLT7T I {1. 66m1) #Mx. EEBT6H
e -, RUGHEICAKRENLZ, BB (x 1) THE LA, F8BLk, SmesssE
RIBWETHERLESRE, BABRE~ 2 7L TEBLEBRBLY, BERLETEBEL. A
VAR T LI aw T F T a— (n—~FHF L BT ) TRERELUERES
B (73 7Tmg) #87-,
'H—NMR (4 00MHz, CDC1,) 6 {ppm) :1. 45 (s, 18H), 2
32—-2. 33 {m, 3H), 7. 08 (brd, J=5. 6Hz, 1H), 8. 23
{(d, I=1. 2H =z, 1H}).
MS [2M+Na] " =675

[c132]

(2 ter t—7Fn (5—ThF17—4 A PCFAFALLENU IS —2 —A ) B
NA—F {(Prep8—23

hEWMPrep8—1(630mg) . N~7ogx Ry I K {(377meg) ©F
FPZZ2onXFr (20ml1) BiEZ, 2, 27 —=7YeEEx (A FFiibA4raR)
(1 58meg) Iz, 1 1EFBEMBBR IS, INHEELERE CHIE,. 54
B, BEAREESG L., BEEs DA AT TR o N YT 70— (pn—~TF XL
THEEE ) TERLEST A ovwa FiEE2E,

HBohiz7av A FMEOAF ) — (1 0ml) B, FrFPIoLAPEXTF (10
dmeg) FMAZ, FEIZTUSHBEELA, XISEICAKENA, BEBEF L (x 2) TH
HLy, FEBLYEKEBR~ A 7 ATEHRE, BELE., BESHERE L., EL
U hS BT A NI — {n - F e BFEE TR THEELUESLLS D
(180mg) /.
"H—-—NMR (400MHz, CDC1,) & (ppm) :1-
46 {s, 3H) , 4. 52 (brs, 2H)Y, 7. 21 (b~
8. 03 (m, 2H)
MS [M—tBu+H] " =201

[01323]

(3) 68—7ndu—d4— A XL AFALEYI 0 —-2—F I {(Prep8—3)
IFaEMPrep8—2 (180mg) H¥Frruoa A&y (6ml) BEICMY 704z
EEEE (Z2m 1) Mz, BIRICTT 7TREEE L, KRS NAKBE T MY » AKE
WaiZzZ., vaoda-h (x2) THELZE, 8B T KFEE~- 7 R0 5 THERE.
EB LA, BHESHEREL, E8(59 (9 0mg) 871,
'H—NMR (400MHz, CDC1!1,) & {(ppm) :3. 45 (s, 3H), 4.
32 (brs, 2H), 4. 47 (s, 2H) , 6. 58 (d, J=4. 8H=z, 1H)
, 7. 86 (d, J=1. 68Hz, 1H)
MS [M+HI T =157

3 (s, 9H), 3.
., 1H), 8. 02—

n

[0134)]
RBEH O
5 —Tnado—4 A rF VI —0 —FT I {(Prep9—3) DERK
[ib2 6]
i N BocHN M H,N N
s m N [ L
l e @) 7 & 7
Z A T £ F
(3]
O\ S ~
Prep 9-1 Prep 9-2 Prep 9-3
[o135]
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(1) 2—nonp—56 —undn—4—AF BV (Prep9-—13)

n—7FAUFoL (2 64AM n—~¥P B 10, 4ml) @#THF (20
ml} BELEZ —78CIC&HRL, 2—ronon—5—7aF20 2 (3. 0g) . N,
N—YqrFollaFirpr73is (4. 49ml) OTHF {20ml) BEAETLE
s TOFEETOEET2ERBEE. PUVATFAFTL—F (4. Tdgy ©THF {1 0m
1) BiExna., BERETCHEBEL., 1. SHERBEBL-, ERELZO0CIIHEHL., B8 (
3. 92ml) Zhx20oSBEEK, BEELKE (30%KEKE; 7., 056ml) #i
CEBEUOERECHFELCLGEEER LS, HIEHEZOTCIIsHL, BT AWMU Y
LKIEHE WA CEHEMBREE, SNEBEZMNAESEFA (x2) | Zeoodkiris (x1
) CTHIH L, FEREBIFE- AV LTERE, BB L, BELSBETESEL. &
BT — 2B,

Bonim7rAo—, BEBE (16, 4g) O7oukAi s (100ml) EEKC., 3
—FAFZ (4. 18m1l1) #z. 40CETRAELAEHMEERELE, HIEHEEERSE
CTHHEHE, 54— U ASAERLY, BRZEBEIETER .., BEE VL5207
Lonw hFFT r— (n—~7 2 Bilg=T ) CTERLUESRLESES (L. 92) %
v
' H—NMR (4 00MHz, CDC1,) 8 (ppm) :3. 85 (s, 3H), 6.
91 (d, J=6. 0Hz, 1H), 8. 11 (d, J=2. aH=z, 1H) .

MS [M+H] "T=162

[0138]

(2 ter t—Fn (B—TnApg —4—A XU —2 —A ) B4 —
F (Prep9—2)

rEBPrep9—1 (1. 0g) . tert—7Fabi2—L {(8B70meg) .
o hdhx (1. 07g) BUDAZYE (1. 97 ) BLrrd =z (2022
FL) AT YA (56 T7Tmeg) @1, 4—FFY L (50ml) BEEA100TCTE
THEL., 3. SEBSBELL, RLHE>EREITHEE., B0 b EB L, BExrHE
ETREL, BELZUIF VAT LI T T c— (n—~7 5 BEBExF )
THELETLESE® (47 0meg) =84,

'H—NMR (400MHz, CDC1l.,) 86 (ppm) :1. 533 {s, 9H),6 3.
97 (s, 3H)Y, 7. 51 {(brs, 1H), 7. 69 {(d, J=6. 4Hgz, 1H)

7. 96 (d, IJ=3. 2H=z, 1H) .

MS [M+H] * =243

[o0137]

(3 B—7nAdnm—4 APl —2—F3 (Prep3—3)

&P rep9—2 (200mg) OV rZunidsgzr (2ml) BB 7440
Bifr (1m 1) M. |ERICCL. SEBEERLAL. REEICS NABE{EF H U oAk
VA ML, BT (x 2) THIHLA, FEBEASBKEE - S R A TERE.,
WB L, MiEAWmTEHEL., E00/E8 (11 0meg) &,

'H—NMR (4 00MHz, CDC1l,) 8 (ppm) 3. 87 (s, 3H) , 4.

27 {brs, 2H), 6. 06 (d, J=5. BHz, 1H), 7. 80 (4, ]1=3

2Hz, 1H) .

[0138]

#M¥EE 1 0
3—-uFEr—5—(FYogrgdgoeArFl) VP (Prepl0) ok
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[tz 71}
Br =
Br (1 i
o
o. _F
oH T
F
Prep 10
[0139]

(1) (3—7wevxt—5— (74 A X)) FJ (Prepl()
3—7orE—~5—kb FaXxi v’y (3. 0g) ODMFE {(40m 1) BElC, i
HUTA (7. 13g) BEXU el 707 o (1. 75ml)Y #z. 100°7TC
ICHIBELZ 4B L. EE@EICKkENA, Y=Fozo—F0 {(x 1) THHELZ
EMEAffImEEARFEFT Y T ARBE., BREBEEKTHERAESRE. BB~/ 270 ALT
L, BB LT, BEHEAEIETERERZ, BRE2 IS ANTLar b8 F37 09— (
n—-~F¥ VT —F ) CTHEMLTERESY (6 7 0meg) %7,
'PH—NMR (4 00MHz, CDC1,) 6§ {ppm) :6. 56 (t, J=72. 0
Hez, 1H), 7. 67 —7. 68 {m, tH), 8. 43 (d, J=2. 4H=z, 1H

), 8. 56 {d, J=2. OHz, 1H).
MS [M+H] " =224
[o0140]
BESI1 1
4 —AbXLAFA—2 - AFAEYI -5 A~ (Prepll—3) O&RK
[{e2 8]
OH 0Bn @Bn oH
SN ﬁ)ﬁ ) Wfﬁ)\ 3 \f\)\
A LN s S [ R |
e e T o
Prep 4-2 Prep 11-1 Prep 11-2 Prep 11-3
[0141]

(1) B—_0 I dXxr—2, 4—UAFnY I (Prepll—1}
Prepd—2 (5. 0Og) »THF (80ml) HBEX0CIZHRAL, AU T Ahte
rt—7 FFrF (5., 43g) Mz, OCICTI30OHEBEBLE, FOFEFFoREET
T wA4 F (5B, 7T3ml) Mz, BEREFTTHEBEL 2 OBMEBHE L, RIGHEIS
AEMZ, BFBECF/ (x 2) THHELEZ, FEEBEFEKFE~v I/ F T ATEESR, B
WL, BETEEBREL. BE2 VAN BTasav bS5 70— (n—~T7F
R T A~ B T ) THRELER/LES (6. 0g) 8B,
"H—NMR (4 00MHz, CDC1l1,) 8 {(ppm) 2. 48 (s, 3H), 2.
62 (s, 3H), 5. 13 {s, 2H) , 7. 33—7. 42 {(m, 5H), 8. 13

(s, 1H)
M3 [M+H] " =215
[0142]
(2) 53—~ DA FL—A4A—A X ATFL—2 —AFALLYIV 0 (Prepill
—2)

fkéd#mPrepll—1 (13g) ®7uuhis (200ml) AEEOCIAFL
L7232 (3 11ml) 2 OFETFTLE, Kl E2EETCHEL, 1| SEHEE
L, REHCEMEREBARET Y T LKBHENZ, Z7aodkbs (x2) THHL
oo BB EZENKEE~ I 2 7L CEHEBE, BE L, BEZHEBRMBL., BEL U
HER BT AT O ST T 4— (n—~TF L BT A~FEBETTFA) CTEELN
EE s aws FiEEEis,
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BoNi-7ovsl FEDAZ - {(180ml) BEIZTFUSTAA RFIN (2,
56 g) AMNMx, 2 1HMMBEBRIE-, ERNELYBITREE., BFEEF A RKEME
EERtc L (x 2) CTHIH L, FMESBAFE v/ 3L 7 A THRIBRE, BB LA,
BEIEBTITEGL, B2 U AFAALITFILIa~Y T T T 40— (n—~F ¥ B¥figxT
F) CTHELUEREEESE® (5. 0g) =874,
"H—-NMR (400MHz, CDC1,) 8 {ppm)} :2. 70 (s, 3H) , kA 3.
52 (s, 3H}, 4. 63 (s, 2¥H), 5. 16 (s, 2H) , 7. 34—7. 41
{m, 5H) , 8. 24 {s, 1H) .
MS [M+H] " =245

[o143]

(3) (4a—AbrFAFn—92 —AF iy —5—-—3—4 (Prepll—3)
ke Prepll—2 (8. 8g) OHEZFL (300ml) BEICLO%RT D
P h—-H—H (900mg) Mz, KEEHIZTFT. EECT2HFBEF L, HEBK
BT A CERL., BEREABTEEREL CERLSS (5. 3g) #8577,
"H—-NMR (400MHz, CDC1,) &8 {(ppm} 2. 61 (s. 3H) ., 3.
56 (s, 3H) , 4. 79 (s, 2HY, 7. 90 (brs, 31H)Y, 8. 25 {s,

1 H)
[0144]
BlER L 2
d—(2—AbLFoFN) —2—AFNEYIL . —5—F—w (Prepl2—2)
[l
[ik29]
O,Bn O,Bn QH
MeO
1 e ) MeQ S @ & \ql/%
—_— ! ———— N N
Prep 12-1 Prep 12-2
[0145]

(1) 58 "y yndxy—a4— (2—RALFyrocFl) —2—-2FALEUIT (Pr
epl2—1)
ibEHPrep11—1 (1. 6868g) #THF (130m1l1} IZEMHLL. OCioEH
L7, INOLDAOTHFE®K (8. 5ml) 2EFL., 305HE#LEE, Yoo
FoAFr—FA (0., R8ml) #MAil., ES5ICFET1 2BEEHRLLZE. B
oAk EInA, Eilsr T (x 3) THH LM, ATHE L., ERKEBYT LD O LTEHR
L7, BE»HETEEL. BEA Y DXL I I A h T 72— (n—~F ¥
CEEEE ) THEHR L TERLEY (0. 65 g) 2HB.

"H—NMR (400MH:z, CDC1l1,) 8 {ppm} : 2. 623 (s, 3H) , 3.

11 (t, J=7. 2Hz, 2H) , 3. 35 {s, 3H) , 3. 79 (¢, I=7. 2
Hz, 2H), 5. 13 (s, 2H), 7. 33—7. 42 {m, 5H), 8. 16 (s
, 1 H)Y .

[o1486]

(2) 44— (2—A P xF iy —2—-AFNEYNIV—5—F—/ (Prepl?2
—2)

EMPrepliz2c—1 (0. 685¢g) #EBFA (9m 1) [TEEL. OCTIZASH
Lz, 8%/RT T al—ar (0. 31g) A2, KEBEBEL-HE, BRT2FEER
L7z, RRNBHxA AR LICH, B ZEIETEEL, BEE YA FAVLF Lo~ b7
G 4— (n—~TFTF FEETFABFETFI . X s — ) CEHERLTEZLSY
(0. 36 g) BHEF~,

' H—-NMR (400MHz, CDC1,) 8 {(ppm) :2. 61 (s, 3H), 3.
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09 (¢, J]=5. 6Hz, 2H) , 3. 64 (s, 3H}), 3. 80 {(t, ]=5. 6
. 8.

Hz, 2H) 24 (s, 1TH), 8. 39 (br s, 1H}
{0147]
HiEml 1 3
(1R, 28) —2— {2 4—-—PAFALEYIIr—5—A4)1) FFAF 1L -2 -7
= a TR (Prep 1l 3 —7) DERE
[ik3 0]
R o] (1) @ ) @
i;L/m+ SN \ ;fi iy&L
O o HO OH
Prep 13-1 Prep 13-2
=

3, @xﬂ “ o otepps O o oH
o
HO oTEDPS , \/%

"
f ‘ J
NN My N

Prep 13-3 / Prep 13-4 / Prep 13-5
N =
¢ f/ }
e b
i
Prep 138 Prep 13-7
[0148]

{1) (1S, 3R) —1—7x=A4—-3—FFHv 2 [3. 1. 0] ~FH—2
— A4 (Prepld—1)

TeomhTERZ RN (20g) FTHF (500m 1) WEML, sK—EAAREH
FNaHMDS (323m1l1., 1. 086M) Z8ETLE, TOEE oBEBERLEE, R
— (=) —=vZsZuoe FU (15, Bg) #@TLE (3. 0°C) . #=% 2
BERIEEE (RBOTCHEIBRICHR) L%, SR TMER L. RIBE2XKES LIPEOK
EWMT L, KICHELZHEETER L., B2/ —24 (200m 1) . INKE{THY
TLAKERE {(200m 1) Ex., SEEMMBGERLY, BRICELSER., BEBYNA
. PHCS 22 CHEBELIFI#0CT2HRAER -, ZOoBEECIEEEELE, BB
WEBB L&, BT AREMA DR ST, BBEBEZHREBAKET U U4
MWEE, BIAREATHEHERER LD, B~/ 2 Y ATERL, BESEITEEL-
c BMEEVAITAI T LI T T 00— (YAMAZEN, Hi—Flush™¥
column, Size:3Lx2, n—7%_. Bt F ) THEHEL (EX{esy
(24, 7g) 2457,

'"H—NMR (400MHz, CDC1,;) & (ppm) :1. 37 (t, 1H, J=

4. 8Hz), 1. 65 {(dd, J=7. 8, 4. 4, 1tH), 2. 54—2. 58 {(m
, 1H) , 4. 30 (4,

J=9. 2, 1H), 4. 47 (d4d, J]=9. 4, 4. 4H=z, 1H), 7. 25—7

45 (m, 5H) .

[0149]
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{2) (18, 2R} ~1—TU=x=mNirdaFaNr—1, 2—UF %7 —n (Prep
13—23
BMitEPrepl13—1{(24. 7g) ®THF — A% /77— {(200m!1—100
ml) BIEICAENLFYEFI YT A (10, Tg) 0CTHME T, KBTI eBBE
Lz, AT, RISHIZ A2 A THERBELEB - F NV THEB L, FEE+ETMER
AKTHREPH., B~/ 3 7L THIBLE, FEREAHEETEEGL. BEFR2 -V AF LD
stuaw hFF T4 — (YAMAZEN, Hi—Flush™ ™M column, Size
1 3Lx2, n—~7F BB THRUCESRSEEY (20. 5g) /B,
"H-NMR (400MHz, CDC1,) & {(ppm) :' H-NMR {(400MH:z
, CDC1,) 8 {ppm) :0. 78 (t, J= 5, 2Hz, 1H), 1. 87 {d
4, J=8. 86, 5. 2, 1H), 1. 60—1. 76 {(m, 1H), 3. 42 {t, J
=11. 6, 1H), 3. 57 {(dd, J]=9. 4, 4. 4Hz, 1H), 4. 14—4
28 (m, 2H)Y 7. 22—7. 44 {m, 5H)

[o1501

(3 (18, 2R) —2—(ter t—FFNAI T o= bt AFN0) —1—
T oo Ay 22— (Prepl3—3)
EBPrepl13—2 (10g) EA3IFY—a (4. 01¢g) #DMF {90m!
Y IDERL, —15TCTIIHEHIL, tert—7FAV 7ol rel) FODMFEF
Wi (Z20ml1) #@ETFLE (M30%n. BTHRTLIZEENILFESS BT L) . 1
BRAESR LR, RNEICAY /7~ s, RIBET3IOSHERELA, FEBIZKRKEMWA
BT AT L, SBMELT T AR, A, BEFTAEAKTHERESR L,
EAWNBE R 7 ATEHERBLL, BEEIBETEEL, BEA VU ASLAT LI 2w
b7 44— {YAMAZEN, Hi " Flush™" MM column, Size:3Lx
2, n—~FE L BRI THE L CEREEES (10, 5g) B,
"TH—NMR (4 00MHz, CDC1l1.,) 8 (ppm) : '"'H—NMR (400MH
z, CDC1,) (ppm) :0. 71 (¢, J=5. 6Hz, 1H), 1. 04 {(d
d, J]=9. 6, 5. 2H=z, 1H), 1. 5—1. 58 {m, 1H)Y, 3. 50 (dd

1

=4

6Hz, 1H), 3. 53 {dd, J=11. 6H=z, 1H), 2
12. 4, 1. 6H=z, 1H), 4. 10 (1, J=12. OHz,
(dd, J=12. 0, 5. 8Hz, 1H)Y, 7. 21 —7. 46 (m
7—7. 76 {(m, 5H)

[0151]

(4) 5—- [ (18, 2R) —2— (ter t —TFNLI7xpJbAFRAFN)
~1 === 72 ALl =2, 4-UAFAETI (Prepl3d
— 43

bEmPrepl13—3 (1. 50g) . FPIZ7z2=ARAT7 4> (1. 42g) BX
REEF 4 THZ2, 4—PAFAL -5 —FUIP s —n (0. 58¢g) THF (15
ml) BRiCSA Y et L7y PHafidsrFS—h {1. 13ml1) #0CTHTFL.
HET1IHOMEBR L., EREZ2EIBERE L. B2 VD58 ra~w P77
— ((YAMAZEN, Hi—Flush™"™ M column, BBHEHR: n—7% .
Fegp > F o) THEH®E L CERESES (1. 76 g) /7=,

MS [M+Nal *=545.

[c152]

{5y [ (1R, 258) —2— {2, 4—LAFAPUIT—5 A1) dFIAFi
—2—TVaozmiAruedatn] AF /- (Prepl3—5}

e Prepl13—4 (1. 7T76g) @THF (21ml) BREICFNFZTFAT
Fomwh ToU RN (IM—THFEW: 4. 24ml) 2FEBTHTFL., EET1 78
ik, REEEZEEEEL, BESNH— VIS VD T2 ew b 0T 7 40— (
YAMAZEN, Hi~Flush " Mcolumn, BHEEE: n—~7 % Big—
Foo—ErEE T FOL) TRHELCER{LES (0. 98 g) B/,
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MS [M+H] " =285,

[0153]

(6) [ (1R, 28) —2— {2, 4—PAFnrUIPdr—5—g) AFLAFI
— 2 — T =] e Fue i FE R (Prepl1l3—86)

AXH U Al F (593 pl) O 7uoAX /BE (10ml) —7 8CiT#H
HL, #0AFA20F R (88 1pl) OF 70 A5 i (Z2m 1) 7§
FlLi, 15w, RICEICIEEHPrep 13—5 (98 1mg) ¥ tF
3ml) HiEsd T7T8CTHTL, BETITSHERHLE, REREIC I F LTI {
3. 83ml) #MATOCILER LI, HISEIZALETDELT % =T ANEREZM
. VrZonAF (x2) THHELAE, FHEZEKEB R -7 TERBL, ER
L=, BigrErEE L, BEL VX aFsrsovw 757 — (YAMAZEN
L, Hi—Flush™™ column, BHEE n—~7F2 BB F /L BB
by THEL TEEAeY (753, dmg) &,

"H—NMR {(400MHz, CDC11.,} 8 {ppm) 1. 69 (dd, J=4. 8
Mz, 8. OHz, 1H)Y . 1. 87 (dd, J]=5. 2H=z, 6. 0Hz, 1H) . 2

35 (s, 38, 2. 50—2. 53 {m, 1H), 2. 539 {s, 3H) . 4. 1
9 (d, J=10. OHz, 1H) _ 4. 45 (4, J=9%. 6Hz, 1H) . 7. 25
—7. 52 {m, 5H) . 7. 94 (s, 1H) ., 9. 86 (d, I=3. 6Hz, 1 H
).

[0154]

(7) (1R, 28) —2— (2, 4—CAFAEYIP0r—5—A] XL AF N —
2 —Zxonivudal bl (Prepl3-—7)

HEBPrepl3I—86807Err—AkK {(12ml) BFEICERET2—AF L —2 —
T (2. 25ml) [ BAROUDAEB RKEF VoL (31 8mg) BLIUEEERT
Yok (48 2meg) A, 1005EBLE, KEELAPERTEERRE L, BE2 VLY
NhS Lt b 7% 74— (YAMAZEN, Hi —Flush™ ¢column, &
HEE n—~7H o B F =1 Il ~FoohkAh A%/, —A=10:1) T
WL CEREEH (6 39mg) &8/,
'"H—NMR (4 00MHz, CDC1.,) 86 (ppm) 1. 57 {dd, =4. 8
Hz, 8. 0H=z, 1H), 1. 75 {(t, J=4. 8H=z, 1H), 2. 27 {(dd,
J=5. BH=z, 8. 0Hz, 1H), 2. 33 {(s, 3H), 2. 56 (s, 3H) ,
4. 45 {(d, J=9. 6Hz, 1H) . 4. 5 {d, J=9. 2H=z, 1H) , 7
26—7. 52 (m, 53H)Y ., 8. 186 (s, 1

{0155]
"iEH 1 4

(1R, 28) —2—1(2, 4—YAFAPYYISr 5 —-AN) AF T AF0] —2
— (3—TaAFu T a=) raFTasSrALR B (Prepld—6) OA&R

0
)
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[fE3 1]
2 o S w1
/©vCN * LK/CE T F b . J”bj&\\
F o O HO OH
Prep 14-1 Prep 14-2
F F
A
F { ;
SN @A @ o or e o °
= ==
HO OTBDPS h h
Prep 14-3 b NN
! Prep14-4 [ Prep 14-5

6 et
8 \/CL) g OH
TN
.

Prep 14-6

[c15686]

(1) (18, 5R}) —1—{(3—7nFnnFes=) —3—AFHvrro [3, 1.
0] ~%¥ . —2—F {Prepla—1)

3—ZAFd ool TER=RUA (70g) THF {(5300m 1) HEBL., K
— A REHT,. NaHMDS (1 000ml., 1. 08M) 2 TLAE, O FF 16
BHEE LB, R— {(—) —=soocbe kY (40. 6ml) ZBFLE 105
MIB<10C) . TOFE2FMEE (NBOCHRTRICHER) L%, ERT1 480
HME#LE, RISEEPRGELLVEOKEZETLE, REKEZEBETEG L, BEllzy ) —
N {700m1l1) . I NAKBREZ Y TAKER (1000m 1) Zhxz, 5EBHNEER
L7, BBICEL/~#®. 5N#HEE (400ml) MWz, 60CT1IREERL .-, BN
HEBEBE LB, BB F A Lk E2MI W EIT-7-. BNk REF Y
T AAKE., BIFREEARTCIEREE L., MBS R0 ATEE L, BESBETEE
Lz, BER» I FAITLIow b FZ2 7 — {YAMAZEN, Hi —Flush
™™ column, n—~7 % B F0) THRL CERE (84, 5 2) &
Bz,

'H—-NMR (4 00MHz, CDC1l.,) 8 {(ppm) 1. 41 (t, }I=56. 2H
z, 1H} , 1. 84 (dd4, J=8. ¢, 5. 2H=z, 1H), 2. 586—2. 63
m, 1H), 4. 30 (d, I=9. 2H=z, 1H}), 4. 47 {d4d, J]=98. 2, 4

&Hgz, 1H), 6. 96—-7. 02 (m, 1H}, 7. 16—7. 21 {m. 2H)

, 7. 28—7. 35 {m, 1H) .
[0157]
(27 (18, 2R} —1— {(3—TUnFoaFdeo=t) Xo2auFXuoir—1, 2R F
S = (Prepldd—2)
tbtEHMPreplda—1 (72. 7g) ODTHF—2A#% /=1 (440ml1—220m
1) BRI AEFATE I NI UL (25g) ZO0CCMAT, ZRT6 SEREHRLT
o KT, FEINIEIZK - o NHEE»MZ, BT A CHEB LA, FHEELETREAT
g, W~ R VATEHEERLUE, BETZREETEEL., BBR U7 L7
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o 2 F 7 — (YAMAZEN, Hi —Flush™ column, n——~7F&.
(BB o) THE L CEREEw (T2, Tg) 287,

'"H—NMR (400MHz, CDC1,) & {ppm) 0. 80 (t, J=5. 0

Hz, 1H)y, 1. 10 (dd, J=8&. 6, 5. 0, tHY, 1. 62—1. 71 (m

L, 1H) , 3. 41 (¢, J=11. 4H=z, 1H}), 3. 58 (d, J]=12. OHz=z

, 1H) , 4. 12—4. 25 {m, 2H), 6. 90—6. 96 {m, 1H), 7. O
8—7. 14 {m, 1H), 7. 18—7. 21 {m, 1H) 7. 24—7. 32 {(m,
1H)

[0c158]

(3) { (18, 2R} —[2—({tert—T7Fny@7aoc=bs ) dFT i AF0) —

11— (33— Adua7z=n) Yoo lin] | AX)—in (Preplda—3)
thEHBPrepld—2 (42, 4g) $PUYUZFATI (33, Oml) 27
D AF (21 8ml) IDERFEL, —Z20CIEHEHLEE, ter t —FF 07 ==
YU R {56, 3ml) #FETFTLE (H30%. BTHET LIRIEBICITRESN
Wit A) . 1IEFREBL-G, SR T OFEEERELE, RIfECkEme, 7
suE AF (x3) THIEBELAE, KTHREL., BERKEEvIR L OLTEBLE, B
FEHETEEL., BB U A5 AT Lo b T 57 50— (n—~7H 2 BREE-TF
Ay THELCESEEY (6 7. 8g)y 2H7
'PH-—NMR {(400MHz, CDC1,3 86 {ppm) :0. 73 {t, J]=5. 2H
z, 1H) , 1. 04 (dd, J]=8. 4, 5. 2Hz, 1H), 1. 09 (s, 9H)
, 1. 48-~1. 53 (m, 1H), 3. 52 (t, J=12. 0H=z, 1H), 3. 5
6 {dd, J=9. 6, 1. 6H=z, 1H}). 3. 70 (dd, J=9. 6, 1. 6Hz
, 1)y, 4. 18 (t, I=12. 0Hz, 1H}), 4. 20 (dd, J=12. 0O,
5. 2Hz, 1H}), 6. 93 (tdd, j=8. 0, 2. 4, 1. 2Hz, 1Hy , 7
11 {dt, =9. 6, 2. 4Hz, 1H), 7. 20 {dt, J=8. 0, 1. 2
Hz., 1H), 7. 28 (td, J=8. 0, 6. 0Hz, 1H), 7. 37—7. 49
{(m, 6H) . 7. 69 —7. 74 (m, 4H)

[0159]

{4} { (1R, 28} —2— 1 (2, 4—YRAFLEYIJ—5—A44) XL AF
] —2 = (3 —7ndnFo=) i Fabt A 72— (Prepld—4)
& Prepld4—3 (581mg) . PV 7=k A7 02 (1. 3g) B
BIET 4 TEB2, 4—-CAFA—5 v UI s~ (183meg) @THF (1 0m
1) BV A Yo7y P AaRFyZ7—F {0, 316m1l1) 0CTHETFL.
FHET2O0MBR LA, RNEBETEHIESGL, XU/ 76saw b 77 06— (Y
AMAZEN, Hi " Flush™ column, Size:L, n—~7%>2 . Ef}
EFALU -3 0%) THERLE, Bohik (1S, 2R) —2— {ter t—7FFny
T ATFAFAY) — 1~ (2, 4 - AFAEY I U —5— AN AFL
AFNL—-—1—(3—7aAdaZo=n) oo THF (1 5ml) CEBL.
FhrPFTFAT T TLA ZoURN (IM—THFEK: 1. 61m1) *FRETET
L., EETIA4GMEBRL:,. REEZEEBEL. U5V FT o0 NP7 7 4
— (YAMAZEN, Hi—~Flush™ coiliumn, Size M, n—~7&L
BT A 10%—=100%) TEE2LERIESEY (238meg) &,
'"H-NMR (4 00MHz, CDC1.,) 6 (ppm) 1. 006 (t, J=5. 6H
z, 1Hy, t. 25-1. 33 {m, 1H}), 1. 78—1. 88 {(m, 1H), K 2.
39 (s, 3H), 2. 61 (s, 3H), 3. 588 {(dd, J=12. 0, 9. 6Hz
, 1H)Y , 4. 02—4. 11 {m, 1H). 4. 12 (4, J=10. 4Hz, ! H)
, 4. 43 {4, J=9. 6Hz, 1H), 6. 92—6. 98 {(m, 1 H), 7. 10
— 7. 186 {(m, 1H), 7. 18—%. 23 (m, 1H), 7. 2
0, 6. 0Hz, 1H), 8. 00 (s, 1H)

[0160]
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W5545-01 59

(4 —"I)

{{1R, 28) —[2— {2, 4—CAFALYIV—5—A44) X AFA] —
2= (3—7nFdn =) raraiAt AF = (Prepl4—4) (BIE
)

EWMPreplda—23 (41, 83g)y i r7oaiARFy (200ml) BFECrI=
FATFT I (14, 5ml) &z, OCIZHHA L/, AFLRAFR=)N Z0F4F (
7. 34ml) #HTL, 1MFHEEEBE L, @K ENL, Yoo Ay (x3)
T LD, EARKWES MY TATEEL, FEAYEETEELEZ, BohiZEOT &
P RY A (200ml) BEHEICRER4— (2) THE2, 4 -DAFL—5 - Y3
o= {14, lgy bREEYITL (61, §8) EHA., TOTCTKKHALL, 70
CT4BFBBELALAE. IEEEZOCIZHEBL., T I 7F A7 20 h 7ol F {
ITM—THFE®H: 190m 1) 28 TL., BB TI1BEEE L~ EEECkens,
BefteFs (x 3) THHLE, EAESRF P 7LATERL, BEAHETEEL -,
BRiEANH— 5o b 7537 40— (n—~7FF2 BEBEF =9 : 1
Mmh 1 s 1) THE L TETLRSY (20, Tg) 284,

[c161]

{5 (1R, 28) —i2— (2, 4—VAF1EY I —5—A4) XL AF0
— 22— (3—TAAnTF o)) rop7also i FeE RO (Prepld4a—35

]
P
FXH UL Tal R (137ul) O roo AL EE (T7ml) — 7 8 CIZ&H
L, o0 U0AFAALFREF (22601 8TLAE (WB —60TCUTY . [
BETIOSERE, KIEHEICLEE®HPrepl14—4 (238meg) OV ruoAx
(B3ml) HEEFX—T7T8CTHTL., FETIOSERL,, KEEIZFIZFAF I
(67 1ul) #MAT1I5NEER, SERECAEEB LA, HOWICaeSEREMEI, B
BorF L THH L, FERBAEAREEB -/ A TLATEREBRBERERE L. /1844
Hhitn (2 38mg) HF,
'H—NMR (4 00MHz, CDC1,) 86 (ppm) :1. 67 (dd, J=8. 0
, 4. 8Hz, 1H), 1. 96—2. 00 (m, TH), 2. 36 (s, 3H), 2.
49—2. 55 (m, 1H). 2. 59 {s, 3H}, 4. 19 {(d, I1=9. 6H =z,
1HY , 4. 44 (d, J]=10. OHz, 1H), 6. 97—7. 04 (m, 1H},
7. 14—7. 20 {m, 1H), 7. 21 —7. 25 {m, 1H), 7. 30—7. 8
7 {m, 1H}), 7. 95 (s, 1H), 9. 87 {(d, J=3. 2Hz, 1H)
o162}
{(6) (1R, 28) —[2—{2, 4—CAFY 3P0 —5—A) FFxi-AF
l —2—-—(3—7aAdolae=n) wvr2aFZaRrhR B (Prepld—86)
& Prepl14—5 (18. 89g) &2—AF2—F5>2 (26, 1ml} . U
CEE_AKRESIFVTL (9. 07 g) 27 KBEBESESE (200ml - 40ml)
ICEMEE, BREER I FY oL (6. 26 ¢) FALT2M2zr, TET2EBERSRL
F#., REERAHTEBRELS, THLEZEEEZAHL, Yoo 2 ¥ o THRELZE.
BHEZBEETEELL., BELZ VU SFALETLIar NP3 T 00— (n—~7 % B
BroFi=1:1»650:10%., BFEETF I A F /—=10: 1) TEREL TEZL
fv&# (16, 2g) 5~

'H~NMR (400MHz, CDC1,) 6 (ppm) :1. 55 (dd, J=8. 4
, 5. 6Hz, 1H), 1. 76 (t, }=5. 6Hz, 1H), 2. 25 (44, J=
8. 4, 6. 4Hz, 1HY, 2. 33 (s, 3H), 2. 55 {s, 3H) , 4. 47
(t, J]=96. 6Hz, 1H), 4. 50 {(d, J=9. 6Hz, 1H)Y, 6. 99 (¢t
dd, J=8. 0, 2. 4, 1. 2Hz, 1H), 7. 21 {(dt, J=9. 6, 2. 4
Hz, 1H), 7. 26 (td, J=8. 0, 1. 2Hz, 1H), 7. 32 (t4d, ]

=8. 0, 6. OHz, 1H), 8. 21 (s, 1H).
LEHPrepl4—63KEdHPrepld 4NbUTOFHRICIYEERMEYT S
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W5545-01 80

LEMBTES,
F&EHPrepld—4 (200mg) *»TEMPO (5mol1%. 7. 74dmg) %
TEPr=FU-pHS6. 40U UEEEER (bml - 5ml) WEKEEYE, 2N—-HC
1{(150pL)y  HBEFEBFMNITA (180meg) Wi, 4 0FICHMELLE,
5 whOHRBEFEKER (2mo 1%, 26. 5y L) #2, 2EMEBHELZ, =8
ZHEHL, RIEHICBRED2 - A F 1 —2 75 o 2MiasoMBrRLE, KaEry
o ALy (x3) BoToEMELEE., BESEETEEL, BEZ U 50D
FhEITRT Y77 4 {n—~TFFy EBEExFAL=1 1050 1O#E, Rt F
et AR S —e=9 0 L)TCHELTEZLES (21 5mg) 2E-,

[0186 3]
BiEH L 5

(1R, 258) —2—[(2, 4~-PCAFALEY I —5—~A41) dFrAF0) —2
— (4—7aAdu?rson) e oy hARrE (Preplb—5) O8K
4 —T7ato vz TRz REALIEEEOFECIDERLE.

[ib3 2}
e F
F
oo Oa e
Ti)xﬁN+ Lo 2 iy - ?TQL
O o HO OH
Prep 15-1 Prep 15-2

F\© E e
L@A @ o on _© OA%

OTBDPS % % °
N o N

HO

N
Prep 15-3 / Prep 15-4 7/ Prep 15-5
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W5545-01
[0164]
[+1-— 1]
& L E5Ya F—% (NMR T/ BUMS)
*F#75
Prep {18, 3rR) —1—{'H-NMR (400MH=z, CDC1.,) & (p
15—1 (4— 7442 7=-=|pm): 1. 37 {t, J=5. 2Hz, 1H),
A) —3—FFHpE|l. 60 (dd, J=4. 8, 8. OHz, 1
7o [3. 1. O]’\H)’ 2. 530—2. 60 {(m, 1H}, 4. 3
W9 0 (d, J]=9. 8Hz, 1H), 4. 48 (d
d, J=4. 8, 9. 6Hz, 1H), 6. 986
~7.18 (m, 2H), 7. 30—7. 46 (m,
2 H).
Prep (18, 2R) —1—|'"H-NMR (4 00MHz, CDC1.) & (p
15—2 (4A—7nA4o 7= pm):0. 78 (t, J=5. 2Hz, 1H),
Wy vonrasi—| 1. 06 (dd, J=5. 2, 8. 8Hz, 1
1, 2_‘;})45://\__}1/ H), 1. 584—1. 72 (m, IH), 3. 4
2 (dd, J=10. 8, 11. 6H=z, 1H),
3. 57 {(d, J=12. 0OHz, 1H), 3.
g98—4. 26 (m, 2ZH), 6. 94—7. 0
9 {m, 2H), 7. 33—7. 46 (m, Z2H).
Prep (1S, 2R) —2—|'"H—NMR (4 00MH=z, CDC1,) & (p
15—3 [(tert—7Falpm):0. 70 (¢, J=5. 8Hz, 1H),
ST = yn) #10. 92—1. 16 (m, 10H), 1. 40—
%y;{ff-ﬂ,] — 1 — { 1. 606 (m, lf":l}, 3. 42—3. 58 (m,
4_7pim7lzwiﬂﬂ,3}69§ddzJ:1.6,12.4
V. S Hz, 1H), 4. 03 (v, J=11. 6H =z,
;jii7mt”}f 1H), 4. 20 (dd, J=5. 2, 11. 6
Hz, 1tH), 6. 94—7. 06 (m, 2H),
7. 20—7. 53 {(m, 8H), 7. 66— 7.
78 (m, 4H).
Prep [{1R, 28) —2—|'H—NMR (400MHz, CDC1,) & (p
15—4 ({2, 4—-PAF pm): 0. 97 (t, J=5. 6Hz, 1H),
Yy X — [ — A ) 1. 20—1. 30 {(m, 1H), 1. 72—1.
F¥AFA] —2— |86 {m, 1H), 2. 14—2. 26 {m, 1
(4— 74407 x= Hi, 2. 38 (s, 3H), 2. 60} (s, 3
R . H), 3. 30—3. 62 (m, 1H), 4. 0
?;;iiﬁutﬂ% 0—4. 16 (m, 2H), 4. 39 (d, J=
10. OHz, 1H), 6. 94—7. 12 (m,
2H), 7. 32—7. 46 {m, 2H), 7.
o8 (s, 1H).

Page 63 of 453

61



W5545-01 V4
[£1-—2]
Prep (1R, 2S8S) —2—|'H-NMR (4 00MHz, CDC1, § (p
15—5 (2, 4—AFA pm): 1. 52 (dd, J]=4. 8, 8. OH
VI —5—4s) |z, 1H), 1. 74 (dd, J=5. 2, 5.
FXAFN] —2—{6Hz, 1H), 2. 22 (dd, J=6. 0O,
(4—7nFc7x=18. 4Hz, 1H), 2. 33 (s, 3H), 2.
Ay r e o156 (s, 3H), 4. 36—4. 50 (m, 2
7 H), 6. 96—7. 12 {(m, 2H), 7. 3
2—7. 54 (m, 2H), 8. 18 (s, 1H).
MS [M+H] "=317.
[o16 5]
BLER L 6
(1R, 28) —2— {3, 5—VonaduagZz=j) —2— [ (2 4—RF01
SV =5 =g X ATFN] T el REE (Preplb6—7) @8
B
[thaa}l
F F
F
0 O] ,@ @) T
on %m e F meﬂ"fz S 'ﬁ
F O O HO OH
Prep 16-1 Prep 16-2

F

e
Tty
A

®)

o186
8}
77
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HO OTBDPS

Prep 18-3

|

7S
F W ﬂ
O

o]
f/
No 4

=

Prep 16-8

61

-
Fg’fﬁ
D o CH

{ O

%

N7/£l

F F

,@ g
A b
5
oteops __ 5 oM

o

7
Y‘\l \g%
NN N
7/ Prep 16-4

F
s

Prep 18-7
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W5545-01
[0187]
[F2—1]
L& fbath4 F— (NMRX{I " BEUMS)
FE
Prep (1S, 5R) — 1 i'"H-NMR (400MHz, CDC1,) é (p
16—1 (3, 5—7a44alpm): 1. 45 (t, J]=4. 8H=z, 1H),
Txzom) —3—FAF1. 63 (dd, J]=5. 2, 8. 4H=z, 1
HeEZo (3. 1. |H), 2. 58—2. 63 (m, 1H), 4. 3
0] ~f%Hor—2—410 (d, JT=9. 2Hz, 1H}), 4. 46 {d&
i d, J=4. 4, 9. 2Hz, 1H), 6. 71
—6. 77 (m, 1H), 6. 97—7. 02 (m,
2H).
Prep {18, 2R) —1—|MS [M+Na] "=237.
16—2 (3, 5—704n
Fro=A) —1, 2 —
AR
S
Prep {18, 2R) —2—{"H—NMR {(400MHz, CDC1,) é (p
16—3 {(ter t—7F4¥ pm): 0. 74 (t, J=5. 2H=z, 1H),
oA Rl 03 {(dd, J=5. 2, 8., 4H=z, 1
AFn)y —1— (3, |H), 1. 09 (s, 9H), 1. 42—1. 5
5 —7ZAaduaZe=i0 (m, 1H), 3. 51 (t, J=11. 6H
Ay e Az, THY, 3. 59—-3. 70 (m, 2H),
& b 4. 08—4. 22 (m, 2H), 6. 6 5—5,
71 {m, 1H}, 6. 91—6. 95 {(m, 2
H), 7. 36—7. 49 (m, 6H), 7. 4
9—7. 73 {(m, 4H).
Prepi{b—1[(18, 2R) —|MS [M+Na] "*=5509,
16—4 |2— (ter t—7F
IR A Nl VRS N Ve
FAF) —1— (
3, b—IT7AAda7
=) o
A F g EL] — 2
, A= AT
e
Prep, (1R, 28y —2—|MS [M+-H] "=321.
16—5 (3, b—Y 7/
T =) — 2 — [(
2, 44— AF Y
I —5—A1) F
XA FA] L a
AR L
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W5543-01 64

[22-21
Prep| (IR, 18) —2—|"H-NMR (400MHz, CDC1,) § {p
16—6 {3, 53—V 7adoaipm): 1. 66 (dd, J]=5. 2, 8. 4H
Zx=n) —2— {2z, 1H), 1. 98 (t, J=5. 2Hz, 1

4 - AFAEYIIH), 2. 36 (s, 3H), 2. 49—2. 5
=5 =44y FF13 (m, 1H), 2. 60 (5, 3H), 4. 1
AFL a7 (4, =09, 6Hz, 1H), 4. 41 {(d,
AT R Jj=9.6Hz, 1H), 6. 73—86. 80 {(m,
1H), 6. 96—~7. 00 {(m, 2H), 7.
96
Z

(s, 1H), 9. 88 (d, J=23. 2H

, 1H).
Prep| (1R, 28) —2—|'"H-NMR(400MHz, CDC1,) § (p
16—7 (3, 5—¥Y7aFda|pm): 1. 59 (d4d, =6. 0H=z, 8.

o=y —2— (214H=z, 1H)}, 1. 74 (t, ]=6. 0Hz,
, 4=V AFAEYII1IH), 2. 22 (dd, J=6. 0Hz, 8.
P —=5—-A4) A 0Hz, 1H), 2. 39 (s, 3H), 2. 5
AF s T a9 (s, 3HY, 4. 44 (d, ]=9. 6H z,
N I P 3 1H), 4. 58 (d, J=9. 8Hz, 1H),
6. 75 (¢, 1]=9. 2H=z, 1H), 6. 9
9—7. 03 (m, 2H), 8. 28 (s, 1H).
MS M+H] =335

o186 8]
fliER 1 7
2—[ (2, 4A—TAFN I I —5—A41) XL AFn] —2—~ (2 — 4 FFir
Zxz=y Yrun e R AR (Prepl7—4) DERK

f[ibk3 4]
|
O
wo—!
3)
e
N 7/ ¢
Prep 17-3 Prep 17-4
[016 9]

{1) 53— { (1S, 2RY —2—[ter t—FFn (FTx=i) I aAdx AF
] —1— {(2—AbFIT7z=) iandenal ARFL—2, 4~ RAF A
TV {Prepl7—1)

(2—A rFT7x=) TP Lz Zoobe FU o, BISBE1 305
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W5545-01 65
BicELCERLEZ [2—({ltert —FFA (TPT7x=1) U] FF) AF
Ay —1— {2 —A X7y rzaFara} AF2—A4 (800mg) . FF
FFoETAX L {7 72mg) DA (1 5ml) IERIZMY 7= dRRT7 00 {
61 0meg) TERTHZ, 40CICHEBE L 2HMEHE L. T CHEEEAREF
U ak@Egaemz, B F0 (x 1) THHLAZ, FEEL K, SaRalRiEW Tl
kg%, MAKBEE~ Y v LTEREL, BB LD, BERLsEREL, BELv U D
BB Fhiav b F T 40— (n—~T7F FEEZFL=19:1~9:: 1) THEHE
Laisdara~vwA FEL2E-,

Bohiz7au~vA FiEE, (k& Prepd4—2 (1 13mg) @DMF {1 0m1l)
EEILIREES V7 A (21 0meg) BT, 50CICEBLZEFEEBELE, 70
TIrBELESICL L BHE#SE,. miickeala, B =F 1 (x 1) THHLE,
AR K, AR KEE CTHRESE, ERFEE~ 20 H5TEHBRL, EBL-,
BiEr2EEREL, BEL VA Vb T araw b 77 p— (n—~7HF o F¥figT
FA=9 :1~1:4) THERLERILLEY (148mg) BB,

'H-NMR {(400MHz, CDC1,)} 8 {ppm} :0. 94 {dd, I=5. 2

, 6. 2Hez, 1HY, 1. 07 (s, 9H) , 1. 10 {(dd, J=5. 2, 8. 8H

z, 1Hy, 1. 34—1. 61 {m, 1H}Y, 2. 21 (s, 3H} , 2. 58 (s,

3H), 3. 80 (s, 3H), 2. 95 (d, J=6. 8Hz, 2H) , 4. 11 (4
2

z
, J=9. 8H=z, 1H} . 4. 5 {(d, j=9. 8H=z, 1H) ., 6. 82—6. 9
-7

1 {m, 2H) , 7. 19—7. 42 (m, 8H) . 7. 65 69 (m, 4H)
7. 87 (s, 1H) .
MS [M+Na] " =575

[o170]

(2) {2—[(2, 4a—PAFNALEYI T w—5—A/) FFAFA] —2— (2 —
ArAFT 7)) v Forn) AE 2 —A (Prepl7—2)
EEd¥MPrepl7—1 (148mg) &THF (1. 3m!l) BWITFTF RS 7TFAT
vE=ZDL 7RUFN (IM-—THFE®E: 3224 1) 2ETHETFL., 2B T2 38
ML, ELRAREBEL., B2V ABTI L Zawr b TF 7 00— (n—~
FE BT A=1 0 1 ~ERECTF I ~FEEEF L A H S —i= G 0 1) TEHREL
HEEEeY (7T omeg) BB,

'"H—-NMR {(400MHz, CDC1l,) 6 {ppm) :0. 99 (d4d, J= 2
,6.2Hz,1H),1.21(dd,}—5‘2,8.8Hz,1H),1 6 8 —
1. 76 (m, 1H) ., 2. 32 (s, 3H), 2. 45 (dd, I1=2. 4, 8. 8H
z, 1H}y, 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, J=10. 0H
z, 1H} , 4. 33 (d, J=10. OHz, 1H), 6. 87 {(dd, =1. 2,

J
8. OHz, 1H), 6. 94 (dt, I=1. 2, 8. OH=z, 1H), 7. 24—7
7

29 {m, 1H}, 7. 34 (dd, J=1. 6, &. OHz, 1H), 94 (s
, 1T H)
[0171]

(3) 2—- 1 (2, 4 CAFALI IS -5} AXLAFTA] —2— (22—
=y yi’uj’”m/\/jj/;/;\;;/7}:} (Prepl17—3)

FEBY AT R (824 1) U rsouAH (0. 5ml) BiEE2 — 7 8CI0E
HU, FIWNTAFAARINLFEFVR (136p1) oo iy (0. 5ml) B
FHTFLAE, 105%., RISHIC{LEPrep—2 (756mg) ¥ Puae A7 (1
ml) BE*>—73CTHETL. RETA048EBLE, ENECRFIxFALT I (5
34pl) 2HMA2TOCICHEBELLSSERLE, EREIIKRKE ML, BF BT/ (x 1
Y CHIHI L/, FHEEAE K, BTEE KSR TSR, EXFEB IR T ATERL.
BB L, BEYHEEBRHE L, B2 U honrnw b P57 44— (n——7%
Y oEEBRTTFA=9 . 1~ T ) TEELERESEY (41mg) E&EE.
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W35545-01 66
P H-—NMR (400MHz, CDC1,) & (ppm) 1. 55 {(dd, J=5. 2
., 8., 4Hz, 1T H)Y, 1. 97 (dd, J=5. 2, 8. 2H=z, 1H}), 2. 28 (
s, 3HY, 2. 42 (ddd, J=4. 0, 6. 2, 8. 4Hz, 1H),6 2. 56 {
s, 3H), 3. 87 (s, 3H)Y, 4. 17 (d, J]=98. 6Hz, 1H), 4. 41
{(d, I=6. 6Hz, 1H} 6. 88 (dd, J=0. 8, 8. 0DH=z, 1H} ., 6
94 (dt, J=0. 8, 8. OHz, 1H) , 7 26—7.30(m,1H),7
37 (dd, f=1. 8, 8. OH=z, 1H) 7. 80 (s, LH), 9. 82 (d
, J=4. 0Hz, 1H)
[o17 2]
(4) 2 [ {2, 4= AFLEYI DB —~-Ag0) TFILAFAL] —2— (2—4#

=

FH v Pmmi) a7 o bR B (Prepl 7—4)
FEBPrepl7—3 (4d1meg) 7 ¥ br—k (1.

AFN—2—FF 0 {139 pl) . WAV EZAREFIY DL (23,

3ml) BEILEHRTZ ~
6meg) BX

REEFETFT R TA (44, Ameg) Mz, 2. EEEEALLS, RNETEERE
L. B2V F A TLEIIaTs N T 74— (n—~7 Xy EfExFL=1:1~
Foakdh  AF S —A=9 1) THBEULUTERELE® (356mg) 25E~
'H—NMR (4 00MHz, CDC1,) 8 {ppm) :1. 50 {dd, J=5. 2
&. OHz, 1H) 1. 70 (dd, J=5. 2, 6. 4Hz, 1H), 2. 13 ¢
dd, J=6. 4, 8. 0OH=z, 1H)Y, 2. 31 (s, 3H) . 2. 586 (s, 23H)
., 3. 89 (s, 3H) 4. 40 (4, J=9.2Hz,1H} 4. 57 (d, J=
9. 2Hz, 1H), 6. 89 (dd, J= 2, 8 OH=z. 1H)Y, 6. 95 (4
t, J=1. 2, 8. 0OH=z, 1H: ,6 7. 27—7 30 (m, 1H), 7. 42 (4
4, J=1. 2, 8 OCH=z, 1H), 8. 19 (s, 1H)
[017 3]
il 1 8
22— {(3—v 7 27 z2=/) —2— (2, 4—-—2XAFNLEUYIP L —5—A4) A
Faisrrvnadalr R (Prepl 8—4) 585
[ik3 5]
<
# % (1} 2} a
S [ — oTBOPS —™ 6~  “-oH
Ho—  “-oTepes % v}
e o
Prep 18-1 Prep 18-2
CN (EN
(3} ) \
— o) o == o o
% NA
N?ﬁ NG
Prep 18-3 / Prep 184
[017 4]
(1) 5— {1 —-—(3—FogFx7x=/A) —2—(ter t—FFNALITTFx Y
FUAFN) Tl A AR -2 4—TUAFAEEY IV (Prepl8&8—1
)
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W5545-01 6
(83— 7oE*x 7=z T =PV ALzE oo FU L0, BIERELT 3 EEE
DERECIYEELEY [1— (3—FoE7=z=l) —2— {ter t—7FNI7=
AU FFIATAY) ] T AR s — (1. 3g), PUT=sbiRRA
42 (893meg) BILUEENL — (2) THERLEZZ, 4 - AF N —5—-E U 3
= (39 0meg) @THF (13ml) BEBEILVA Y a7 b R%yro—
F (0. 706ml) Z0CTHETFL. EET1A4EREBRL-., EE@Eickeiiz, B
oA cHE L, FEBHEERCHRER, BB/ 2 vATEHERL, BET
BELL, BELZ VB SAIT LI b TF 7 40— (YAMAZEN, Hi —Flu
sh™ column, Size 2L, n— 7% BB FLO%—4 0%) T
B, EFEtkEY (830meg) 2B,
'H—NMR (4 00MHz, CDC1,) 8§ (ppm) :0. 95 {t, J=5. 8H
z, 1H), 1. 08 (s, 9H} , 1. 1 7—1. 35 {(m, 1H}Y., 1. 85—1.
65 (m, 1H), 2. 30 {(s, 3H), 2. 61 (s, 3H) ., 3. 75 (44, I
=11. 2, 8 0OHz, 1H), 4. 04 (dd, 1H, J=11. 2, 5. 4H z,
1H) , 4. 11 (d, I1=9. 6Hz, 1H), 4. 19 (d, I1=9. 6Hz, 1H
y, 7. 17 (¢, I=7%. 8H=z, 1H), 7. 31 —7. 39 (m, 6H) , 7. 4
4 ;

ACARNERL

0—7. 6 {m, 2Hy , 7. 39 (t, J=2. OH=z, 1H), 7. 62—7. 6
8 {m, 4H) . 7. 88 (s, 1H)
[D175]

(2)y 3—{1— [ (2 4—2AFLETI —5— A FFA450] —2 — ¢
FPax i AFi-soryaS-—1 —A4An) A=A (Prepl8—2)
tEHBPrepl8—1 {(880mg) @DMF (20m1!l) wiEic, 7 i (
172meg) . TRFIFFXFRPUYU T2 bidRAZ 4225948 (1609meg) WA, &
EFHERTFT. SQ0TCTTCT7HFMER L, KERFERECE L, AfHEEEAkEF Y oLk
HEEAMA, BB A CTHHLYE., FHETEMEBE K THSRE. BB~ F 2 7L T
BBl BETEHE -, BE4 THF (1 0ml) {ZERL., Fr>7FAT e
H 7Y F (Aldrich, IM—THF®E®]: 2. 19m1) $=ETHFL, &
BTOEMBELL, HNEYEETEHEL., BER2 VIS VD T A I~ W F T 7 4
— (YAMAZEN, Hi — Flush"™ column, Size 'L, n—~7FF.
T HEEBETFA 0% 1 0 0% —FBmF L A F ) —n 1 0% THE L, E2{tds (
415meg) =/,

'H-NMR {(400MHz, CDBC1,)

) 1. 07 (t, J=6. OH

0 p pm
z, THY, 1. 31 (dd, J]=8. 868, 5. 4H=z, 1H)Y, 1. 74—1. 84 (
m, 1H), 2. 38 (s, 3H), 2. 60 (s, 3H), 3. 63 (dd, J]=12
. 0, 9, 2Hz, 1H}, 4. 09 {dd, J]=12. 0, 5. 4H=z, 1H) , 4.
16 (¢, J=10. OHz, 1H), 4. 38 (d, J=10. 0Hz, 1H), 7
45 (t, J=7. 6Hz, 1H), 7. 534—7. 58 (m, 1H), 7. B8 — 7.
72 {m, tH), 7. 73—7. 75 (m, 1H), B. ¢1 (s, 1H)
[0176]
(3) 83— {1 =T (2, 4—-—YAFATY IV r—56—A) X AFN] —2 —78

Ao dasSr—1 A NS o b {Prepl8—3)
FHRHYUATITY N (2390l ) OV Irna2AFXoERE (Tml) 22— 7 8CIK&EH
L, TV AFAAARFTR (394ul) #TFLE (RME—-60°CETF)Y . B
ETLODEBER,. ENFEEIE®MPrep 18—2 (41 6mg) @PruoaiA& |
Tml) BiEsS - 78CTHEFL. FETI3IOOSEBLA, EREEICF T L7 I (
1. 1 7ml) 22 T155EHEE,. SRICHEEB L, REECSEDEE &ML B
BTl LE, FEBEEANEB~ 20 A TEHBREBEREREL., ElkehH
ey (236mg) 8B~
"H—-NMR (400MH=z. CDC1,) 8 {(ppm) :1. 41 (t, I=7. 2H
z, 1H) , 1. 89 {dd4, J]=8. 4, 5. 2Hz, 1H), 2. 03 (t, ]=25
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8H =z, 1H), 2. 35 (s, 3H) , 2. 59 {s, 3H), 4. 22 (d. ]
10. OHz, 1H) , 4. 42 {(d, J]=10. OHz, 1H) ., 7. 80 {(t, J=
8. 2Hz, 1H), 7. 58—7. 65 (m, 1H), 7. 70—7. 75 {(m, 1
y, 7. 76 —7. 79 {m, 1H), 7. 96 (s, 1H)Y, 8. 92 (d, =2

8S8Hz, 1LH)
[o177]
(4) 2— (3—2F7 7?2 7x=) —2— {1 — [ (2, 4—AF110
AN)Y FFLAFAT L v aTF o hadl o8 (Prepls8g—4)
rEHmPrepl18—3 {(415mg) &¢2—2F42—-—75 (0. 71 7m1l) .
DB AKFEF I TL (243meg) 27 FFr - KESEBEE (10ml <« 2ml)
ERES R, BEFEEBEF LY VLA (244mg) 2L oA, RETI 4HESL
e, FININEATRTEERE L., BEEURFALI S LI 57 0— (YAMA
ZEN, Hi—Flush Mcolumn, Size M, BT ¥/ —10
%—15%) TH&EL TEELAE (26 bmg) 2EH7,
P H—-NMR (400MHz, CDC1l1,4} 8 {(ppm} 1. 81 (dd, J=8. 4
., 5. 6Hz, 1H), 1. 79 {(t, J=5. 6Hz, 1H), 2. 20—2. 27 {
m, 1H), 2. 37 {s, 3H), 2. 60 (s, 3H), 4. 46 {d, ]=9. 86
Hz, 1H), 4. 59 {(d, J—9. 6H=z, 1H), 7. 49 (t, J=7. 8H=
1H) , 7. 539—7. 63 {(m, 1H), 7. 72—7. 77 {(m, 1H), 7. 8
o {(t, J=1. 8H=z, 1H), 8. 28 {s, 1H)
[01 78]
HEF 10
(1R, 28) —2— [ {(4—3F—2 —AFLEY I I —-5-—-A1) FFi AF
l—2-—Fae=poyaraXr AR (Prepl9—3) OFR
[i{r3 6]

/ !
j&L (1 o on @ o o & PoH
HO 3 s —

vy —5—

1

oTBDPS T £ 0o
Prep 13-3 N, riz N\\!\/;{; N?/r{':
Prep-19-1 ! Prep 19-2 " Prep 19-3
[017 9]

{LE®WPrepl3—3oREMI3ILEROFTHRIZLYHRLIE,
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[01830]

[£3]
&% b6% 4 F—% (NMRXILZ/EUMS)
#HE

Prep (IR, 28S) —2—|'H—NMR (400MHz, CDC1,) é (p
19—1 [(4—x=FA—2— pm):0. 97 {(t, I=5. 4Hz, 1H),

AFEYIP—51, 15 (t, J=7. 8Hz, 3H), 1. 2
— Ay FX L AFA]TT (dd, ]=8. 8B, 5. 2H=z, 1H), 1.
—2—=Tx=/ | 80—1. 90 (m, 1H), 2. 19 (dd,
o AR A — =9. 6, 3. Z2Hz, 1H), 2. 680 (s,

3H), 2. 70 (ddd, J=15. 2, 7.
6, 3. 2Hz, 2H), 3. 54—3. 63 (m,
1H), 4. 03—4. 15 (m, 1H), 4.
11 (d. J=10. OH=z, 1H), 4. 44
{(d, JT=9. 6H=z, 1H}, 7. 21—17.
29 (m, 1H), 7. 29—7. 36 (m, 2
H), 7. 42—-7. 46 (m, 2H), 7. 9

g (s, 1H;).
Prep| (1R, 2S) —2—|'"H-NMR (400MHz, CBC1,) 8§ (p
19—2 {(4—>Fn—2—pm): 1. 1868 (¢, I=7. 8Hz, 3H),

AFTY I =511, 64—1. 74 {m, 1H), 1. 97 (t,
— ANy FFAFA] =5, 6Hz, 1H), 2. 50—2. 55 {(m,
—2—7 x| 1H)Y, 2. 60 (s, 3H), 2. 70 (q,

sl —1—Aat ( J=7. 6Hz, 2H), 4. 20 (d, J=1
AT e R 0. OHz, 1H), 4. 44 (4, J]=9. 8
Hz, 1H), 7. 27—7. 38 (m, 3H),
7. 42—7. 47 (m, 2H), 7. 95 (s,
1H), 9. 86 (d, J]=3. 6Hz, 1H).,
Prep <1R,25}~2—*H*NMR(4ODMHZ,CDC195(p
19—3 {la—=Fn—2 —ipm):1. 08 (t, I=7. 4H =z, 3H;,

AFAEY I —511. 53—1. 58 (m, 1H), 1. 76 (t,

—A Ny A AFAI IT=5. 2H=z, 1H), 2. 24—2. 29 {m,

—2—7xz=/7ua1H), 2. 57 (s, 3H), 2. 60‘2

=D s 3 W Sy 3 71 {m, 2H), 4. 49 (d4d, ]-=
2,9.2Hz,2HL?.25—7.32{m,
1H), 7. 32—7. 39 (m, 2H), 7.
46—7. 52 (m, 2H), 8. 23 (s, 1
H).

[0181]}

"l 2 0
(1R, 2RY —2— [ {2, A—DAFHENIDVr—5—a0) FF L AF] — 2
—Z x=A o Fas»x AR rE (Prep20—6) &8k
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[ft3 7]
Sl
/\ = i
o [ S,
\/%f\\ () %. .jﬁk —
O =0
HO QOTBDPS ? /(.' HO
o
Prep 13-3 ~o”" Prep-20-1

< ¥ @H
Ty e I

Prep 20-4 Prep 206

[o0182]

(1) [ {1 R, 28) —2— (A PFILAPFrAFL) —2 —Fx=nr 7 a7l
A AE S —j (Prep?20—12

e Prepl13—3 (d4g) OVrooAF2 (40ml1) BEIC. KAEBHET,

N, N—Ya /7o nFT I (4, 35ml) 27naAFLiFlrz—71 (
1.52m1)%mztsiﬁfl4%ﬁﬁﬁbt%‘ﬁﬁﬁ MEME A, Y or A
HrTHBEL, FREZRE~ Ry LATERE, BETCTEESEE L, F5h
HEEATHEF (40ml) TEME L., 7 h77FA7rF=gs Zall R (1M-—T
HFE®E : 1. 61ml) =B CTMla, EET2EHEEBEL:, REEZEHETESL
VEEARUISANZI A N T 7 0 — (YAMAZEN, Hi —Flush™M
column, Size: : 2L, n—~7%2  BEEE-F/10%—50%) THEHRLT
EEEH (1. 93 ¢g) B/,
"H~-NMR (4 00MHz, CDC1,) 8 {(ppm) :0. 79 {t, J=5. 6H
z, TH)», 1. 11 {dd, J=8. 8, 5. 2Hz, 1H), 1. 70—1. 80 (
m, tH)Y, 3. 19 (s, 3H), 3. 35—3_. 45 (m, 1H), 3. 57 {4,
I=1¢. 4Hz, 1H}, 4. 04—4. 16 (m, 2H} , 4. 52 (d, J]=86.
4Hz, 1H), 4. 59 (4, J]=6. 8Hz, 1H!, 7. 18—7. 24 {m, 1
H) , 7. 25—7. 34 (m, 2H)Y, 7. 35—7. 42 {m, 2H)

[0o18 3]

(2 AFn (1R, 28) —2—APRFTAPFLAFN—2 —F =y aFoas
AR F G —F (Prep20—2)

FHEH UL TsaUF (1. 5ml) P rmog A28k (15ml) #—78Cw#&
#HL, {’:Eliﬁf:f;l/z}bﬂ“#:/b (2. 489ml) oY 7o AF> (bml) BEiFE
BMF LM (RE—-6 5CTLT) . RETS oBHEE, KERCIEE®HWPrep20—1
(1. 93g)@V&aaﬁ&xkzoml)hﬁ*—78% ST L. ﬁ(*go ¥
BLA, BB Y oFA7 2 (7. 33ml) #MAT1508BEE BEBICHE
L, Ric#iztafnglRmks iz, i@ = %Nfﬁﬁbmoﬁ%%%%*%§7ﬁ$k7
ATEBRBHEEBEL. 7AF e FE (1. 93¢g) 287, Bohi-7AFe FiE (1

93g) $2—RF2—FF7 (4. 65mi1i) . UrBE_AKFEFrIrFUZL (1. 0
5g) 7 - AKBESEERE (60m! « 15ml) [THERIYE. RAEBET. TS
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B rU L (1. 58g) w4 L3ohmaik, ERCHEEERAEL-E, FINEICKE
bz, BREE T (x 3) THBHLA, FRELEMEERK THESR, - r v A
TEWL, MEBELE, BEASAS/—0 THEFRSEH (20m!l - 20ml) i
AL, EREHT., FYAFALLUATFYAZ L (Aldrich, 2M—~F%H%
BV 8. 7T6ml) 2Mar, SEET14EESLA-E,. FPEOBEBLYMABR O P
URAF AU T YA e L7, WMERBHEL, BEEXx - UEFAAITAras |
757 40— (YAMAZEN, Hi—Flush™T™™ column. Size M, n—
N R FA0%—=20%) THERLUCERESm (1. 65g) FHI.
'!H-NMR (400MHz, CDC1,) 8 (ppm) :1. 43 {(dd, J=8. 0
, 4. 8Hz, 1H) , 1. 60 {dd, J=6. 2, 4. 8Hz, 1H), 2. 12 {
dd, J=8. 0, 6. 2z, 1H), 3. 14 (s, 3Hy, 3. 75 (s, 3H)
., 3. 85 (d, }J=10. 0OH=z, 1H), 3. 88 (d, ]=9. 6Hz, 1H) ,
4. 48 (s, 2H) , 7. 21 —7. 28 (m, 1H), 7. 29—7. 34 (m, 2
HY , 7. 37—7. 42 {m, 2H)

[0184]

(3) (1S, 5R) —1—AFN—5—Zxc=A—3—FFHr 72 [3. 1. 0]
~FH o —2—F (Prep20—3)

CAVTFerE AT I (1. 25ml) @THF {(22ml) BiEic, — 7 3CEBHET
T, n—FFAVFTEHE A2, 69M—~FHERF 3. 3ml) M., —787C
TIoOHEBEBELEEIC. (EEWPrep20—-2 (1. 11g) ®THF {1 1m1l)
wiks=mMx, —7T8CTC1IMEEELL, Z2—FAF (703 ul) 2z T, FRF
THEB S0 0 IMBH LD, EIEEICSEELRT7 2o v AKEBEBEL2M L, BEfEx
FCHH L, BOoNAEBrEMEE K TEEE., i~ 27 ATEHBL, B
EEHL., FH THFEF (10ml) [CERBL, =8BEHET., 7. 5N¥EA (10m1
Y EMia, ERETCCERBESRL-®B. Kehi, BT ATHEBELE, S0hEEB
HEEFIREEAKIE S U Y AKEE., TR E K THEERESRR, BT SR T ATERL
. HIEBEER, BEF UL AT Ao PSS T o~ (YAMAZEN, Hi —
FlushTMcolumn, Size M, n—7F X EBETTFLOIY%—20%)
THEHE LT, B8{kE®m (3 14meg) BT,

'"H—NMR (400MHz, CDC1,) 6 (ppm} 1. 15 (s, 3H}), 1.
36 (4, =5, 2Hz, 1H)y, 1. 51 (d, J=4. 8H=z, 1H), 4. 38

{(dd, J]=12. 4, 9. 2Hz, 2H) , 7. 20—7. 44 (m, 5H)

[o0185]

{(4) =F A (1R, 2R} —2— Tt RFlt—1—AFN— 2 ~Tys=ArFosp
PR BN EFF—F (Prep20—4)

T H =R (Zml1) iC, —15CEBET. Fa=47avf F (247ul) 8T
Lz, 0% 188 Prep20—3 (150mg) ZMNMEZ., —15CT—HEEEBEL
. EIHABERBEL, VIS TF AT RS T 74— (YAMAZEN, Hi
—Flush™ column, Size M, n—7F¥¥y BIETFL0O0%Y8R85%
) THEBLUT, #kew (13 1megr T,

*H-~NMR {(400MHe, CDC1,;3 6 {(ppm) : 1. 02 {s, 3H) , 1.
31—1. 37 (m, 1H), 1. 34 (¢, =7. 0Hz, 3H) , 1. 91 (4,
J=5. 2Hz, 1H), 3. 79 {d, J=10. 0Hz, 1H}, 3. 87 {(d4,

J=10. 0, 1. OHz, 1H), 4. 24 {q, J=7. OH=z, 2H), 7. 26
—7. 43 (m, 5H) .

[0186]

(5)y =F4 (1R, 2R} —2— [ (2, 4—AFAU I w—5—1414) %3
AFAT —1 —AF=2 T2 2 @3 7oA RFELS—F (Prep?20—

5)
itEWMPrep20—4 (131meg) ODMF (3m 1) EHFIC, EELY L (9
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1. 4meg) . BEHaA — (2) THEEREIhD2, 4—-2AF L —5 -3 7—n
71. Z2mg) . TRFFFATCE= LT —F (81, 4dmeg) FMa-. HEHE
ZT7TO0OCTHERFREBEL-E. BRCELL, HEEICKRENZ, iz F A THELE
. FHBLHTAEEATHESEL, BB/ X v ATHBE, BHEBHELA-, BEE2 U
HERNB T AT T R F5 74— (YAMAZEN, Hi—Flush ™ ecolumn
, Size M, n—FFL EEBIFILE%—60%) TERLT, Etikew (1
33mg) ¥HE-,
'H-NMR (400MHz, CDC1l,) 6 (ppm) 1. 08 (s, 3H}), 1.
22 (t, J=7. 0OHz, 3H) , 1. 30 (4, j=4. 8Hz, 1H), 1. 96
{(d, J=4. 8Hz, 1H}), 2. 40 (s, 3H), 2. 58 {s, 3H), 4. 0
4—4. 17 {m, 2HY, 4. 30 {(dd, J=12. 2, 5. 4H=z, 2H) , 7.
26—7. 48 {m, BH) ., 7. 90 (s, 1H)

[0187]

(6) (1R, 2R} —2— [ (2 4—PAFnEY I r—5—A1}) I%IA4F
1 —1—RAFr—2—Fo=ifara X HLEBB (Prep20—6)
&P rep20—5 (133mg) =g/ —A (2m1l1) BiElC. 5 NAKELT
FYoakEFE (235ul) M2, SOCCTHEEBHLE, SHICELTH»ES, B
N chfl, BEEREL L-, BB THF B B L, 2857, AiF%w
Be-w R ATEBRE, MEBRHKETHSZ IOy, EX{ESet (144mg) 287,
P H—NMR (400MH:z, CDC1,} § (ppm) 1. 10 (s, 3H), 1.
24—1. 34 (m, 1H), 1. 95 (brd, J=4. 4Hz, tH}, 2. 34 (
s, 3H) , 2. 51 (s, 3H) , 4. 36 (brd, J]=9. 2Hz, 1H), 4.
44 (bred, J=9. 6Hz, 1H), 7. 26—~7. 47 {m, BH) , 8. 04 (
s, 1H)

[c188]

WEMS 1 -4 7OFARCEEE. BEF LI EREOFRICLDESKRLAE, BL, F
TIHEER—- (—) —=rsuoe FYraoffbiic, (&) —=ov¥roirre FUY -2
WTERL L7,

Page 74 of 453



W5545-01 73

[0189]
[#£4]
BB TEiEE =g LB F—4 (MS)
Frep |° (1R, 2S) —|MS [M+H] =315
21 \A 2—-[(2, 4~
o Pom AFAEY I T
\j% —5— L) AF
bl RAFNT] — 2
RN ARl VA S v B
2R B R B
Prep (1R, 258) —|MS [M+H] *=313
2z 2—{{2—=x=Fn
?joiorf — 4 —AFLEY
h IV —5—
N h Y F XA F ]
t — 2 — 7 =
i = Ol = AN s
B
Prep @ (1R, 28} —IMS [M+H} =329
23 A 92— (4 —AFx
N o FoH AFA— 2 — R
oA FAEY IV —
N%{;‘ 5—AN) FF
/ AF—2 7
N P =R~
AR ER
[o0190]
[#£5]
HUSH | HER, MS RLEF | #EEAL MS wyk | #ELN MS
Prep Prep o Prep
24 O ¢ 25 “ 26 7 i}
g i -
o] & OH o)[ D)\Oﬁ QJ 5 OH
M r{: ?“;S& m
T ) T
MS[M+H] = MS[M-+H] "= MS[M+H] =
333 333 333
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[o191]
[586 — 1]
qEm (S NMREU 7/ EIMS
Prep| | 'TH—NMR (4 00MHz, CDC1,) 6 (pp
27 /IF m):1. 59 {dd, J=5. 2Hz, 8. 4Hz,
1HY, 1. 77 (t, J=5. 6Hz, 1H), 2.
o Jom 20—2. 25 (m, 1H), 2. 33 (s, 3H),
xgyo 2. 59 (s, 3H), 4. 43 (4, J=9. 6H
' z, 1H), 4. 61 (d, J=10. ¢0H=z, 1H),
T 7. 01—7. 30 (m, 3H), 8. 26 (s, 1
H).
MS [M+H] *=3235
Prep o F 'H—-NMR (4 00MHz, CDCI1.,) 8§ (pp
2 8 SN m):1. 58 (dd, 1=5. 6Hz, 8. 4Hz,
o Don 1H), 1. 76 (t, J=6. OHz, 1H), 2.
. 21 {(dd, J=6. 4H=z, 8. 4Hz, 1H),
&é 2. 35 (s, 3H), 2. 59 (s, 3H), 4.
T 43 (d, J=9. 6Hz, 1H), 4. 61 (d,
J=10. OHz, 1H), 6. 95~7, 20 (m,
3H), 8. 28 (s, 1H).
MS [M+H] =335
Prep|, | 'H—NMR (4 00MHz, CDC1,) & (pp
2 9 7 m):1. 56 {(dd, J=5. 6Hz, 8. 0H =z,
\ffl 1H), 1. 72 (t, IJ=5. 6Hz, 1H), 2.
7 20 {(dd, J=6. 0Hz, 8. 4Hz, 1H),
N 2. 38 (s, 3H), 2. 58 (s, 3H), 4.
b 41 (d, J=9. 2Hz, 1H), 4. 55 (d,
J=9%. 6Hz, 1), 7. 11—7. 34 ({(m,
3H), 8. 26 (s, 1H).
MS [M+H] =335
Prep '"H—-NMR (400MHz, CDC1,) 6 (pp
20 m m}:1. 48—1. 60 {(m, 1H), 1. 70 (a8
; d, J]=5. 2, 6. OH=z, 1H), 2. 22 (d
o~ oH d, J=6. 0, 8. 4Hz, 1H), 2. 28~—2.
o= 44 (m, 6H), 2. 57 (s, 3H), 4. 32
N —4. 62 (m, 2H), 7. 10—7. 44 (m,
T AH), 8. 20 (s, 1FH).
MS [M+H] =313
Prep ; 'TH—NMR (4 00MHz, CDC1l.,) 6 (pp
31 & m):1. 59 (dd, J=7. 6, 5. 2Hz, 1
=~ \ H), 1. 71 (dd, J=5. &, 5. OHz, 1
o oR H), 2. 24 (dd, J]=8. 2, 6. 2Hz, 1
34&7 °© H)Y, 2. 37 (s, 3H), 2. 38 (s, 3H),
CNg 2. 59 (s, 3H), 4. 43 (d, J=9. 2H
/ z, 1H), 4. 37 (d, J=9. 6Hz, 1H),
7. 08—7. 13 {m, 1H), 7. 21 —7. 3
3 {(m, 3H), 8. 22 (s, 1H).
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[£6—2]
Prepj , "H—NMR (4 00MHz, CDC1, & (pp
32 r . m):1. 55 (dd, J]=8. 2, 4. 6H z,
R 1H), 1. 78 (dd, J= 0, 5. 2Hz,
o~ D}»oﬁ 1H), 2. 21 (dd, J]=8. 2, 6. 2Hz,
A 1H), 2. 35 (s, 3H), 2. 52 (s, 3H),
N o] 2. 59 (s, 3H), 4. 37 (d, J=9. &
7/ Hz, 1H), 4. 55 {(d, J=9. 2Hz, 1
H), 7. 16—7. 23 {m, 3H), 7. 43—
7. 49 {m, 1H), 8. 22 (s, 1H).
Prep o '"H—NMR (4 00MHz, CDC1.,) & (pp
33 T, m):1.46—1. 58 (m, 1H), 1. 69 (t,
= / J=4. 8Hz, 1H), 2. 14—2. 28 {(m,
o ~on 11H), 2. 37 (s, 3H), 2. 56 (s, 3H),
\f‘% “ 3. 81 (s, 3H), 4. 30—4. 56 (m,
Nt 2H), 6. 78—6. 96 (m, 2H), 7. 20
\f — 7. 46 (m, 2H), 8. 17 (s, 1H).
MS [M+tH] "=329
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[0192]
[F7—11
BEm | HEGER, MS BlEE | AEEA MS mhEE SR, MS
Prep Prep Prep
34 o 35 £ 36 F\(///'\i.
SN O A
: A
/ s} OH
\/o%/ O}\OH \O/\% ey \o% a
= e 1
N b do N nt
S\/N S |
! \?/ LC—I\Z;(ES. Pos)
MS[M+H]' = LC—MS{ES. Pos A AT[MAM L]
329 ):347IM+HH+] éie
346
Prep Prep Prep
37 F 38 £ 39 o
P ; AN o4 )
N 0’1 4 oH N o 0/ OH N o Gj\ov—w
o = ' o = o ==
'7,!\5 X N 7/N
MS[M+H] = MSIM-+H] = LC—MS(ES. Pos)
465 365 :363[M+H-+1.73
62
Prep Prep Prep
40 i 41 £ 42 o
©. A £ e
-0, ST N o 7 om N o SO
== [} [} A
AN /ﬁ o
S N %

’ i 7
LC—MSIES. Pos LC~MS(ES. Pos MS[M+H] =377
):361[M+H+] }:377[M+H+]

360 376
Prep Prep _ Prep E
e i
43 ~ 44 ). 45 Q
S JA} o A
.
C)j_>\OH 7 e o 0 OH
N \u/ \(Ky ?
4?;" ‘\f“ N%N
. r + o ‘
MS[M+HI* = gfgSLI“HH} MSIM+H]" =
331 1 347
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[£7—2]
Prep Prep
46 P 47 N
A ~
O g OH ?/’ 0/ O
t47/£ N%( {{4
/
MS[M+HI = Ms{M+H] =
347 300
[0193]
BER 4 8

2— T (2, 4—AFAEU I —5—A)) FHFLAFA] -3, 3—PAFL—
2 —TFax =kl Fasli oo (Prepd48—5) o8&k

[iL3 8]
s o]
\f‘\/ H " /K a

~.,
0
o o C

N
Prepd8-1 {E} Prep48-3

Prep48-2
£
4 5)
———— —_—

HO// \\OH ? :

Prep48-4 Ny I
7’/ Prepd8-5

[0194a]

(1) 3—AFn—2—FF—1—A14 Zz=)FEF—F (Prepd8—1)

B=AFN—2—FFr—1—F—/ (5g) ¥V rup A& (50ml) @EEZ, %k
WBETTCRIZTFAT I (9, Tml) E72oA4FEFA 254K (7. 6 7m
1) 2002 7=, KT TI3RBERBBELLE, KeMacvrouAy - THBLE, &5
N-FHEELREBE~ R VL CERL, HETCTEBEL:-, BEL IS AT T L2
n<whry77— (YAMAZEN, Hi —Flush™ ¢column, Sjize:3
L, n—7% BEBT-FAL0%—5%) THREL, 2858s8% (11. 5g) 25~

'"H—-—NMR (400MHz, CDC1,3 6 (ppm)

1. 69 (s, 3H), 1.
75 (s, 3H) , 3. 83 (s, 2H}, 4. 59 (d, J=7.
5

2Hz, 2H) , 5

30—5. 37 {(m, 1H}), 7. 23—7. 36 {(m, H)

[o195]

(2 3—AFn—2—JF—1—A1 PFST7o=AF7E5F—F (Prepd8—
2)

Prepd48—1
fFE®HPrepd48—1 (11. Sg) @7 F=FUA (100ml) BHEID, K&
BHETT. DBU (9. 26m!l) t4—7E#3I FR_-For2FE=AT0 R {1 3.
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S5g) WA, EETISHMERLE, RIEELHITERE L. k&ML, BE-F LT
HHE LA, SN0 EHEZ, ARk CERER. FE~ 5 v A THEEBL., BES
WLy, BB U AXAFIT Ao T 70— (YAMAZEN, Hi —F 1l us
h™™ column, Size: : 3L, n—7%> FEBEZFLO%—5%) TEHEHL
. EBELEY (8. 45 g) BEE,
'H—NMR (400MHz, CDC1,) 6 {ppm) :1. 75 (s, 3H) , 1.
78 (s, 3H) , 4. 77 (d, J=7. 6Hz, 2H}) , 5. 36—5. 44 (m,
1Hy , 7. 15—7. 20 {m, 1H), 7. 33—7. 41 {m, 2H) , 7. 45
— 7. 51 {m, 2H}

[0196]

(3 8, 6 —VAFAL—1—TFx=—3—FFH 7o [3, 1., 0] ~FXH r—
2—4% {Prep48-—23)

2 A {11 PEF—hF FA4v— (3 24mg) DI 2roaAF {36 0m
JIEWEIL, DOUCTEETICU, Prepd48—2 (8. dbg) Voo Az (1
SO0ml) BELEEM T TETLAE, 0%, RolE 50 CT18EBELA, K
S ERE CHHE., BHERBEI 2 Lo EREShEERY (8eg) 28,
PH—NMR (400MHz, CDC1,) 6§ {ppm} :0. 88 (s, 3H) , 1.
32 (s, 3H), 2. 39 (d, I=5. 2Hz, 1H), 4. 25 (4, J]=9. 6
Hz, 1H), 4. 53 (dd, J=9. 6, 5. 2Hz, 1H), 7. 27—7. 39
{(m, 5H)

{c197]

(4) (3, 33—V 2AFN—1—"TFzoArrsoFo,i—1 S — ANy AN o
A (Prep48—4;

Prepd8—3 (8g) »THF {(100m1l) BFEICL, XEEBETTOUF AT
T AL KT A4F {1, gy 22, 1 BEEBELS, EEEIZIKELPED2 7%
TrEam T KBEEMNAZ, BET1OSEE®RLAE, O%, REEIZIET A R Lo~
TFxruLAEhiic, 10ZEERLL, XEEZSB L. 2E2EEEBHE T LICLY
D EEfEEW (8. 52g) #E,

'"H—-NMR (400MHz, CDC1,} 6 {(ppm) 0. 78 (s, 3H) , 1.

25 (s, 3H), 1. 49 (dd, I=7. 0, 5. 8H=z, 1H), 3. 72 (dd
J=12. 2, 11. 0H=z, 1H}, 3. 89 (d, J=12. DH=z, 1H),6 4
03 {(d, Jj=12. 2H=z, 1H), 4. 10 (dd., J=11. 8, 5. 8H ¢,

1H), 7. 21—7. 37 {(m, 5H)

[01 98]
(58 2— 1 (2, 4= AFALY IS —5 -4 FFLAFn] —3, 354

F—2—Tx=ir 7o AR (Prepd8—5)
Prepdg8—4sb, WEH1 23— (7)) OFEBENEC TSR LA,
MS [M+H} " =327
fo199]
HEH A4 9
(1R, 28) —2—1 (2, 4—VAFAY IV r—5—AN) FFLrAFHA} —2
— (3 —7nFnTaopasyaoZals) A¥% - (Prepla—4) &5
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i3 9}
F

i

- F
A ! -
I, Cr =
OH i -
HO ' HO OAc  AcO OA“J »/K

N i

%N
Prep4% 7/ Prepld-4

Prepi4-2

[o200]

(1Y [ (1R, 28) —2— (3—7n3Fag7x=/,L) —2— (2 FaxLrAFi)
saZubt] AFATEF—HF, [ (1S, 2R) —1— (83 —7AF0 7w —J) —
1, 294 n] ¥R (ZAFvy) 77— +EEY (Prepdd)

e Prepl14—2 (35, 5g) ®THF (110m1) —Ffr—/ {25m
1) EEFEWS L THET. NOVOZYME 435 (SIGMA., 1. 78g) iz T
ERT1I 7THEBELAE, 208, EEEZHRLUSE L, B0 - BEYEBLERILS
o3 (4 3. 7g) &H.

M3 [M+H] " =239, 281

[0201]
(2) (1R, 28) —2—[ (2 44— AF)rYy Il —5— A1) FFL AF 0
} —2—{(3—ndnad=mrarsobn) AKX 77— (Prepld4—4)

& Prepd4a9 (43. 7Tg) . PV Zaxa=AdEAT7 00 {(657g) Bz, 4
— YV AFA—5—rFUIL L, — A (Prepd—2. 24, 7g) @THF (400ml
) WRICSA Y 7ataT Y Phafxsd—F (45, 8m1) #0CTHT L. =i
T 1 SEFEEE T, BRICHICEATIEEBEAES MY T ARKEBEERESMNE T, BB F AT
L, FHEELETNEE K CHEE, B~/ 32 24 TEHESEL., BFE L, Boh
FEESEE1LOH - 1 HEEKB{LFT I OAKEBHE (200m1 —200m 1) (ZEE
EHEBTINEBE LS, SHEREBETFITAKRKEBHE (100m1) #2MAZTCER
TI1RER L, TORMCELEETEIETESRE L. SO - RiEZEBE - Tl
HLME, AigBErainelk ok, G~ 7 30 ATEHB LU, BELZHETER
L. BE> VA F LB I A A~ P77 40— (~F2y Bffexsib=1 . 4 ~—BEE
TFA s A —A=1: 1)  BONAALHEEENH-S 1 11icaTHRITAHERL
TERILE® (33, 3g) 2HEI.

PH-NMR (400MHz, CDC1,) 8 {ppm) :1. 00 (t, j=5. 2H
z, 1H) ., 1. 24—1. 30 {(m, 1H), 1. 79—1. 85 {(m, 1H) 2.
39 (s, 3H), 2. 60 (s, 3H), 3. 55—3. 61 (m, 1H), 4. 03
—4. 13 {m, 1H), 4. 12 {(d, J]=9. 6Hz, 1H} ., 4. 43 (4, J=
. 6Hz, 1H), 6. 92—6. 98 {m, 1H), 7. 11—7. 1 {m, 1 H

5

3, 7. 19—7. 22 (m, 1Hy, 7. 25—7. 31 {m, 1H}), 8. 00 (s
. 1H}

[o20 2]
#EM S 0

(1R, 28) —2— (3, b —Y7A4A 0 7ez=0) —2— [2— {(4—A rFX»
A EY —4— (pUZNFADAFAPLY I V-5 ~A4) FEUIAFAL] T Q
Fal R (Prep b 0—7) O
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1Y
(1 il 2 |
| ) @ F)<]/\ @ 1

N._NH N — N N
\y E%M “ﬁm E%M
ONPM

0. A
Prep30-1 Props0-2 Prep30-3

[{4 0]

_ . . c
# N = i
4
@ o OAc o OH cc P o
FiC 3
3 e FiC A 7&‘}
i N
N\;'/Fi N"7\/T{l NN
MPMO
MPMO  proosout MPMO  pronso.s Preps0-6

N
MPMO
Prep50-7
[o0203]
(1) 58— aF—2— {(4—RAPFr " Piadx) —A4A—FrUovpdo AFiel

T {(Prep50—1)

4— (U ZodaAFr; ¥y I v —2 (1HY —F2> (CAS Neo. 1040
18—-92—2 ;8. 4dg) OFFBEAKR (530m 1) CEEHYSL (15, 3g) &
FA40CIZTREF (2. 6ml) #ETFTLA, 7TO0CUTIEBIOSHEERSE-, 1IN
ZRAFEBRE LD, BEICK. BFEECF AN SEMEBLE. BohrAHBEYHE~
PR T ATERIETRERG, S0 -8R TEEY - (40m 1) Mz mst
BETINEIOAEEBERE LY., EEFREZEFER LA VY 2 8EL7-, BEIC
KEMA A~V CHEHRE UL, S0 -HHEBEMER< R T L TER L, BE
BHELBERBEH-,

4—A rF oA T A= (7. 07 g) O THFE®K (150m1) itNaH
AMAZEBTIOSEHEBATS, EHRICEEZSFEB o - HERSEO THFEEAYET
LEEERI L, EERRICSBNELT v 7 AREBELML = F L+, THF %
HETEEL, BB FATCHERELE, S0 FHE BB~ 73X T ATERS
w HEBRELE, BoRmBERT - UASA IS A 57 40— (YAMAZE
N, Hi—Flush™ ¢column, BHERE n—~7F% FrEEXxF1L=19 :
1—3: 1) THEL TEREES (1 2. 5¢) 24,

'H—-NMR (400MHz, CDC1l,) 6 (ppm) :3. 81 (s, 3H), 5.

40 (s, 2H}), 8. 87—%86. 90 (m, 2H), 7. 43 {(brdd, ]I=7. 6
Hz, 2H)Y, 8. 76 (s, LH)

[0204]
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(2) 2— (d—A bFr g F) —5-— (4, 4, 5, 5—F +FAF -1
, 3, 2—AXHFE T -2 4] — 44— U TFAAdgoAFALEY I (Pre
p50—2)
fhEHMPreps50—1 (11. 5g) &1, 4—TFFHFEE (130m1l1) ic.
Exgg A U A (9, 83g) , B2 (Y¥F=a2T by YARa (9. 63 ¢g) AMA-#, B
BLEETEBR LS, 1, 1 R (VP 7x=mdhRT7 40/ Zoabrdranssis
TAhA () A1 LOCTEMREMBER L, REZTECWEBHEL L, 4 -4
U AR E LB T ARMIELUSBLE, AsBEEREE L. Soh-giEx Y
B TLArow T 74— (YAMAZEN, Hi — Flush™ ™ column
, BHERE . n 7 F L BB FA=19 1 =1 2) THESELTERLSY (8
0 gy BHE,
MS [M+HI * =433.

{oz05]

{(3) 2— (4a—ArFAroaddy) —A4—FrIT7AFaAFrEl] 35— 5—
d—n (Preps50—3)
bE®HPreps50—2 (2g) OTHFE® (20m 1) 0. K&HE T3 0% @EE{LAK
FARK(DBO2 1) ZNABIEFTPYZAKERFE (2. 44m 1) #2155 EES
Wik, EETXLIZ30OMEBSIYS. REFRICINEBAKEESsNIpHELSBE
B L, YaoaFaon—TF A ThHERHLAY, BoNF-AEEBAIREB - SR A TEER
EHEERE LD, Boh-BEY IS AETAIaw S T 7 40— (YAMAZE
N, Hi—Flush™ column, n—7 &> EEEZFL=9 : 1—1: 1)
THBE L TERLEE® (980mg) 87,
MS (M+Nal =323,

[o206]

(a4 (1R, 28) —2— {3, 6~V 7adna =) —2— [2— (4—2FF
Ry ] —4— (PUTAFAEATFAEY I —5 =AY FFATF )
raXaR s hvlRrE (Prepb0—7)

EHPrepd4 9tibkdMPrepst0—2ma®ERHLI3I— {4y WE13—- (7
) OFEICELU CESEIESEYE T,
MS [M+Nal * =533.

[o2z07]
#EH s 1

{1R, 28) —2—T9o0— (2 A—UAFAVCUITr—5—A41) 2F1] —2 —
Txom Ao dosr AR (Prepdl—9) O
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[fc41]
N
N
= (3) o
6 j I ,
Prep51-2 Prep51-3
Prep51-1
N
@ Y
N._~ Br Ei
Prep31-4 C Preps1-5
N (7) Q:?
o OTBDPS — OH OH
Prep3i-6 N & N />
>N Prepsi-7 N Preps1-8
Vi
(8
————
>_N Prep51-9
[o208]

(1) =Fn 22— [ (PAFATI/) AF ] —3-FFvTFr/c—F (Pre
p51—1)

N, N—FAFAFEALLTIF PAFATEF—4 (80, 4ml) &2, = FATE
F7PEF—F (63 g) WETL, TRT1 4AFEERE L, RREBEERPBIFERBEL %

P i@ e 3 ETTV, EREASHRERY (89 g) 5L,

FH—NMR (4 00MHz, CDC1,)Y § {ppm) :1. 33 (t, J=7. 2H

z, 3H) , 2. 33 (s, 3H), 3. 07 {(brs, 6H) ., 4. 23 (g, J]=7

2Hz, 2H), 7. 68 (s, 1H) .

[o209]

{2y =Fn 2, A—UAFAEN IV —5—HALHEF 77—+ (Prepbtlt—2
)

k&8 Prepsl—1 (1 0g) . PTERFIVy A" RFrosaZA4F (5. 11¢g
) BIXOFRITAD MRS R (3. 67 g) BEeF s (100ml) (ZEEL, 1
COCToEEBELA, KINFE2ERICEL., BREEH L, BEICKEMA., B
FATHMELY, EEE-BERNEE K TREE, BB/ R0 LTCHEBL, BERBRHET
Arbizhy, ERfbSHEERY (8. 76 g) 2187
"H—NMR (400MHz, CDC1,) 6§ {ppm} 1. 41 (t, J=7. 0H
z, 3H)Y ., 2. 75 {s, 3H), 2. 80 (s, 3H), 4. 40 (q, J=7. 0
Hz, 2H), 9. 05 (s, 1H) .

[o210]

(3) (2, 4—"DAF2Y I Pvr—5—A1) AF/—/W (Prepdl—3)

HF AT I g b A FT74F (1. 84g) OTHEFE (50m 1) iTAHEIEIC.
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MBETTLEE®wPreps51—2 (8. 76g) OTHF (30m!l) BEE8ETFL
7o, B TINEBARLLE., KSEEBETTEISEICK, 27% 7 =7 KEE., 7
A4 FERERNMA, ZBRETCIOSHEEHRLE, RIEBEILER I 2 7582 THho 58
L, AREZEBERE L, BBR U BS A BT A P57 40— (YAMAZE
N, Hi—Flush™ column, Size:@ 2L, n—7%. . BExFrni
0%—40%—=EEETFI/I: AF /7 —010%) TEREL, EIT{EY (67 0me) %
B,
'"H-~NMR (4 00MHz, CDC1.) 6
68 (s, 3H), 4. 71 (s, 2H), B.

{02111

(4) 5—F o AFNL—2, 4—FPAFALY I (Prep581—4)
tE®WMPrep51—3 {(670meg) OPAlxzr—PmaAX2 (1 0ml—5m
1) B, ZBU> (0. 91 2ml) MMz, HECTIHEBELE, REKIIK
BEBERET kM2 A%, BREEBERKEFI NI O AKEELNZ, i F 4 THE L
s BOENT-HHEZHATMEEKTHERE. MBs /732> VA TEHERL, BEBWETS - &
ko, ExibecHHEBEREY (354mg) =87,
'H—-NMR (4 00MHz, CDC1,) 6 {(ppm) : 2. 58 (s, 3H) , 2.
70 (s, 3H) , 4. 44 (s, 2H) , 8. 48 (s, 1H)

[o212]

(5 [ (2, 44— AF0"Y
7o F {(Preph51—5)
FEBMPrepb51—4 {(354meg) b=z (1 5ml) BWiFEC, FPU 7z =00
FRATZ7 42 (482meg) MAZ, 1 40CTHEEERELA, REELSEREBICEL., 7
HUFEELEATR L, tert — 7 FARAF AT —FATCESTL LIy, EBREILE
¥ (61 0mg) B,
"H—NMR {(400MHz, CDC1,4) 8§ (ppm) 1. 87 (4, J=1. 2H
z, 3H), 2. 2 {(d, J=1. 6H=z, 3H)}, 3. 68 {(d, J=14. 4H=
, 2y, 7. 64—7. 75 (m, 6H) , 7. 77—7. 88 (m, 9H) , 8. 3
6 (d, J=2. 4Hz, 1H)

[o213]

{6y (1R, 28y —2— T (E, Z) —2— (2, 4—TVAFAvEvYIIl—5~—A
Y E=] —2—Tzmaaro oA o —a {Prep51—73)
EHBPrepbl1—5 (61 0meg) ®THF (7Tm!l) BEIL, —728CTEHETF
. n—=FFAUFIA (2, 64M n—~FHVEE: 0. 5ml) #lz., #HFEF
DRECTIONEBRBLA, EHPrep 13 3208EMS 3~ (1) CELTH
ERLAH (1S, ZRY —2— (tert —7FATTFaoorid o AF ) —1 —
Tx=mitaFoR AT e R (Prepb51—6, B02meg) OTHF (4
ml )} BHERISHEICNAZTLE, OCTAMBEL,:, EERCKLPVPEDOFELZMN A
CEFEoTFATHEB LD, Boh o HEB AT RSN THERS L. Mt 7 LA THE
BiE, BEBHLEL, BE» VAL A S Ao b5 70— (YAMAZEN, H
i—Flush™ column, Size :L, n—74 BB FL0%—>20
%) THEHE LA, §oh/{tdHBZTHF (1 0ml) EBEHL, T3 7F4LT7 2=
FALTZATY R (1M THFE®: 2. 64ml) &#Ma, SR T1 28BEHBHL -,
EiEEEITRE L, BE2 VA5 T Lo 7% 70— (YAMAZEN, H
i—Flush™ column, Size:L, n—7%r EBEEBELTFL]IO%—1
O0%EBxT /1 A/ —15%) THEEL, EXddl (11 3meg) 287~
MS IM+HI "=281

[0214]

(7) {1R, 28) —2—~ 12— (2 4—=—DAFAPFIITr—5—A1) =Fi]
—2—Taxndi oA R —L (Prep51—8)

{ m) : 2. 52 (s, 3H), 2.

L
50 (s, 1H)

=5 —A) AFA] FPYU T oo ART N

/M
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13mg) OFBE-FL (20ml1) E®IZ, 10%3175
D00mg) &Mz, BB, BET3 0 EERmAKEESY
L. SWELEEEETZI_LI0LY . ERivsmBEREY

kE¥MPreps51—7 (1
oA —E (50%EK 1
Tof, RIS 717 FA10
(80mg) &HL,
MS (M+H]* =283
[0215]

(8 (1R, 258) —2—[2—(2, 4—PAFLEFY I —5—A4A) =Fin]
— 2 =T xoiiaFanR AR (Prepb51—9)
tEEWPrepsl
=2

— 85, BEMA1 3 (7)) OFBCELTER L.
Ms [M+H] ¢ 5 7
[021686]
BEH S 2
2, 4=—UAFAEI IV —5=—F I (Prepb2-—2) OFK
HEHEITE. Heterocyeles, 57 (11), 2045—-—2064, 2
Q0 2o FEIcEL CERLE.

[fb4 2]
H \%
T u (1) D i
; 2
/L[N 0" NH e \(%
o H/H N._-N
N Ry
~
/ Nt \f
\{/ Prep 52-2
Prep 52-1
[o2z17]

(1) N— (2, 4 AF Y IPr—5—A) A ZXFI K (Prepb2—1

g

N—{{12) -1 [ (PrFAT7I/) AFve] —2—FF%y 7L} A7
TR (6. 8g) D= F / —AEHE (55, 6ml) IFFEFRFIJwongd Frnsoasg
F (8. 31gl) ., BELXITL (6. 06¢g) ZMATTOCTICHBL 1 SEFEEEL
2. BUCHABEBRMG L., BEr VXA DT hras b 777 40— {n—~FFL:
g F =4 : 1~0:10) THERL TEZDZILES (4. 1g) #%E~,
"H—-—NMR (4 00MHz, CDC1,) 8§ (ppm) :' H—NMR {(400MH=
, CDC1l,) 8 {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)

[0218]

(2)y 2, Aa—TAF gy

fEEWMPreps52—1 (
U AAKEBEICERESY., 7
THIH L., FHEEARE~ Y
G (2. 1 g) 5.
'"H-NMR (4 00MH:z, CDCI1.,) 6 (ppm) :" H—NMR (4 00MH =
, CDC1,) 6 {ppm) :2. 38 (s, 3H), 2. 59 (s, 3H), 3. 52
(brs, 2H) , 8. 01 (s, 1H}.

[o2109]

BEH S 3

(1R, 28) —2—{Tl{(2, 4—CRAFAEYITr—5—q41) {(AFA)Y 7/
1 AFA} — 2~ {J-ThFdFa o) Yo do SR (Prepb3—
65) &R

IV —5—TFX (Prepb2—2)

4. 1lg)y =R /—n (55, Bml) —1NKEELFTH
CCT2HME®H LA, RUNEFEE T, Foook/mlh
FOLTERL, BBLY, FREARMTIEG L. EEL
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E F

I
|
|

{%""u, k
(1 2) A
e/ ™ A - HN OTBOPS
Y
o, OTBDPS

F N

o
HO OTBDPS H I
N
Preptd-3 Prep53-1 ?/ Prep53-2
&) /]gk @ jﬁ\\ ®) Jﬁl:
” Y OTBDPS — ™ \5\| o — N o
;\"\ ?{S N\ P‘é l\i;\ ffi
\7” Prep33-3 \?” Prep53-4 \?,, Prep33-5
F
i
Y oH
g
%
N A
?/ Prep53-6
[o0220]

(1) (1R, 28) —2— {ter t —7FHIPTr=UidHxAF4) —1—
(3 —7ildogrz=)) »ra7aXerbl 30 Fe R {(Prep53—1)

AF¥FH YA F {1, 26ml) o7 AR Bk (0ml) &#—78%C|z

WMHEL, FIIOPAFARALERF SR (2, 04ml) OV ran A X - EK (1 0m 1
) AW EF LA, 1 6849%, RINERKILEMPrepl14—3 (3. 0g) ¥frmoa &
> (12ml) BEAY—78CTHETL., BHET6e 0nERE LA, BRI =zFuT
S (8. 03ml) FMEATOCIHEL 2HMENR L. KiERctamigibr7 2=
v AKEEREMATCERBF A THHEL, FEBEEMEERES U 7 LAERKR., ik
T P T AKBRETHEHLL., FEBLXEARB /R A TER L, BBLA, B
HEBEREL., BEL VI FAAT T Ao P59 74— (n—~T7 2 BT
A=10:0~4:1) THERBLUITERLEY (3. 7)) #1575,
'"H—-—NMR (40 0MHz, CDC1,) 86 {(ppm) :*' H-NMR (40 0MH =z
., CDC1l,) 8§ {ppm) :1. 53 (dd, 1H, JT=8. 2, 4. 8H=z) , 1.
76 (dd, J=7. 2, b. 2H=z), 1. 80—2. 10 {m, 1H), 3, 68 (
dd, J=12. 4, 9. 8Hz, 1H), 4. 08 {(dd, J=11. 6, 9. 6H:=
, 1H), 6., 98—7. 16 {(m, 3H), 7. 46 —~-7. 63 {(m, 7H)Y, 7. 6
4—7. 73 {m, 4H), 9. 59 (s, 1H)

[022 1]

(ZY N— [ {18, 2R) —2—(ter t—7FT 7oAl Ugxi A5FA)
— 1 —{3—grduedes=) P E AT —~2 4 —DRAF Y I
—5—73., (Prephbh3—2)
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W53545-01 86

ki Prep53—1 (3. 7g) . bd¥WPreps2—2 (1. 37¢g) 7o
O LIEETEIC (6 0m 1) (EEE (1. S5ml) #MacxEBETIOHEBEL, FUT
T hRIXFEO S NS A RFFRY L (5. 44g) 2MAT1I 5HMERLA-, HISHK
CEEFREEKE T N U v AKER A M A, BFEEE T (x 2) CTHI Lo, EAERE~ 7
FL U ATEELE, BREAEBETEEL, BEES UL AT Lias T 577 40—
(n—~7#>2 BT FAL=0: 1~0: 10 THELTESZLESE (4. 26 g)
E s WAl
*H—NMR (400MHz, CDC1,) 6 (ppm) :'H—-NMR (4 00MH=z
cDCtlt,) §d (ppm) :0. 75 (t, J=5. 2Hz, 1H), 1. 09—1.
13 (m, 1H), 1. 11 (s, 9H) , 1. 57 (m, 1H), 2. 08 (s, 3H
vy, 2. 56 (s, 3H), 3, 32 (4, J=12. 8Hz, 1H), 3. 50 (4,
J=12. 8Hz, 1H}), 3. 53598 (dd, J=11. 86, 10. DHz, 1H) ., 4
16 {(dd, J=11. 6, 6. OHz, 1H}), 6. 90~6. 96 (m, 1H),
7. 04—7. 08 (m, 1H), 7. 13—7. 16 {(m, 1H) , 7. 25—7. 4
7 {m, 7TH) , 7. 63—7. 69 (m. 4H) 7. 79 (s, 1H)

[0222]

(3y N— [ [ (18, 2R}y —2—{ter t—7FA7x=mloladFxi RAFa4
) —1 — {(3—7nduZ7e=i) ruTdebEaAFi}l ~-N, 2, 4— R U ZAFE
Ui r—=5—-—73I%w (Prepb53—3}

2P repd83—2 (4. 62g) o7 r=rUA (30m1l) BEEIZHYLTH
LT AFER (1., 89ml) MITFTE R ARe df FIFAFF U oa (3, 71
g) EIx CI1EMEELAE, SSICEERICEALTATE RN (1. 59ml1) U7
EhFARTANAFZAFF Y TA (3. 71g) 2MZ2T3058EL., 88fRAEK
b U LAKEBHENA, FEBEFA (x 2) THEHLZ, EXREES~ V32 oL TH
Bl BEEZ2EETEEL. B2 YD AT Y 77— (n——T7H
o EFEE T =9 0 1~0 : 10) THRELTERLEED (4. 26 g) H 7.
MS [M+H] " =555

[02 23]

(4) [ (1R, 28y —2— {[ (2, 4—-UAF0EW 3370 —5—A41) {AFn
) FI 7] AFAL —2 — (3—FAFdAn T ooy 2 uaFoea] A% 00— (Pr
e pb3—4)
FEHPrep53—3 (3. 23¢g) @THF (30mlil) BRHIZT S 7FAT
Fo LT FA(TCI~-JP, IM—THFE®HE: 17. 5ml) #=EETHETFL.
EETL VEEBRLE., EREREAHRERGL., BEEUI ST LI ST
4= (n—~T7TE EFBoFA=1:1~0:10) TE®RLTES{SW (1. 834
gy &,
"H—NMR (4 00MHz, CDC1.,) 6 (ppm) :'H~—-~NMR (400MHz

, CDC1l,) 8 (ppm) :0. 80 (t, J=5. 2Hz, 1H), 1. 18 (44
., J=9. 2, 5. 2Hz) , 1. 54—1. 64 (m, 1TH), 2. 20 (s, 3H)
. 2. 57 {s, 3H), 2. 69 (s, 3H), 3, 35 {(d, J=13. 6Hz, 1
H) , 3. 47 (4, J=13. 6Hz, 1H)Y, 3. 60 (dd, J=11. 6, 9.
2H=z. 1H)., 4. 03 (44, J=11. 86, 2. 2H=z, 1H), 6. 82—86.
87 (m, 1H), 6. 92—6. 96 (m, 1H), 7. 01—7. 04 (m, 1H)
, 7. 13—7. 19 (m, 1Hy, 8. 10 (s, 18
[0224]
{5y [ (1R, 28) —2— [ 1 (2, 4—UAFAEYIIJ—5—oAn) (AFiL

) FI/]l AFNY —2— ({(g—ZAdado=n) YradasSr s aFe B(P
rep53—5)
X BV A ral F (343, 1) OV7raaiAX EK (40ml1) #2—7 83CLH
L., FIKVAFALAAMERZFTLCYF (5600 1) OF 202 AR 8 (10m1) %
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W5545-01 a7
WT L7, ik rr TIEEHMPreps3—4 {(620mg) Y roaAF
(9. 6mi) BHE*-78CTHETL., Wmfgaﬁﬁﬁbtnﬁ$ﬁx%ﬁi%&7
T2 (8. O3m 2)2§TEUCBO yREL-E, OTCICHIB L ZEBREELA, HISK
CHImREAKETI N v AERYNATER =T THE L, ﬁ%%%\ﬁﬁﬁwfr)
TLTHE L, BREFEARME S R LATEHEERBRL, BB LD, BT EBEREL
EBER VAN AG T AT N T T g~ (n—~TH L BT =2 3~0
1 0) THERELCERLEEN (61 Tme) #1157,
'"H—NMR (4 00MH:z, CDC1,) 8 {(ppm) :' H~NMR {(400MH:z
, CDC1,) 8 (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
)y, 2. 66 (s, 3H), 3, 42 (a4, J]=14. OH=z, 1H), 3. 53 (d,
}J=14. 0Hz, 1H) 6. 81 —7. 06 {(m, 3H), 7. 21 —7. 27 {m,
1HY, . 07 (s, 1H) , 8. 74 {(d, J=4. OH=z, 1H) .

[0225]
(6) (IR, 28) —2— { [ {2, 4—Y2FarIir—5—A4N) (AF1)
T2/ AFH: —2— (3—ZFaiezA) YXrarorhrd B (Prep
53—6)

{KkEmPrepb3—5 (61 7mg) OFEh—K (1 0m!l) HFEIERT2 —
AFA—2-TFFr (1. 08ml) . BAKBAB _AKFEIMPITAL (73 1meg) BE

HMER SR TA (36867me) M., 2EEEERELY, ERMEER T
HL, BB LAEMEAL T Y 7 AKEETHRS L., FEBABEAREBE~ /R O2LT
R L, BALD, BEAEREESE .. BRI VS TAraw NPT F T 40— (n
—AT R B TFA=1  A~FERBR T A =4 - 1) THERELTEREEY (6832
meg) %7,
"H—NMR (4 00MHz, CDC1,) 6 (ppm) ' H—NMR (400MHz

, cDC1,) 8 (ppm) 1. 680—1. 63 {m, 2H), 2. 03—2. 08 [
m, 1H) 2. 08 (s, 3HY, 2. 60 (s, 3H), 2. 66 (s, 3H), 3
56 (d, =12, 8H=z, 1H), 3. 64 (4, J=12. 8H=z, 1H), 6
91—6. 97 {m, 1HY, 7. 04—7. 08 (m, 1H), 7. 11—7. 14
{m, 1H), 7. 23—7. 29 (m, 1H) ., 8. 39 (s, 1H)
[02 28]
gl E 5 4

{1 R, 28) —2— [ (9, 4—VA I EYIw—5—oAA) (AFa) T I/
1l AF—2 —Fo=mi e SR (Prepdd) &R

®EM S 3 EEERICL CERRLE

({4 4]

L /A%
YN Prep34

[0227])
MS [M+H] "=312
[0228]
BEm 5 5
{18, 2R) —2— [(tert—7rxidaf=i) {(2—AFr—4—p U Tad
OAXAFAEY IV —5—As) TI )] AFn—2— (3—7FiAdnraz=ii) ow
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W5545-01 88
Ny Fr R B (Prepb5h—6) O8RE

({4 5]
i S i F g*%’cx\// F 2 oH F . NHBoc
E I N {1 E | S {2) e } \| (3 F/‘g‘/J\\
N\I,/N N N Ne N N\’,//N
[ Y Y r
F Prep55-1 F Prep35-2 F Prep53-3
@ 9
4
& BocHN oH ® BocHN o _© BocHN o)
FC f F.C } FoC HO
N . N
\Y
‘! Prep53-4 /
Prep535-5 Preps5-6
[0229]

4

(1) =F i 2 AFL—d—rU7ZadoAF b 35 HEXLF—F (B
ep 55— 1)

E=FN 22— oo —4— {(FUT7HATAFAY) P IC—5—HRFLF—h
(9. 7g) #ATHF (100m!) CBEMHFL., PUAFLT7A3I (38, Iml. 2M
Y LT RTER AR TR AT 40y AT A {(0) A7 OCICTRERR
XET, HEHREERITHRSLEE., KETHELELCT 20 LkEdE, 5 NEEK
BREHETLT o, BEMRR LB EATKENARE- T/ ToiidL. FHE
PREB IR ATEHERL, BEARETESF L. BEL U5 LB T aon~< b
5 74— (YAMAZEN, Hi —Flush™ ¢column, n—~7 &% Befs
TFN=19,"1—2,71) THRELTERLED (8. 1g) 2EF~,

MSs [M+H] " =235,

[02 3 0]
(2 2 —2FnN—a4a— b+l T7AAa AFALEYI . —5— AR (Prep55
— 29

itE®WPrep55—1 (8. 1g) PTHF—=x=x%/—/1 (830ml1—20ml) &
WEIT, ZNMEBILF Y TLAKER (26m]) #MABRCIEBEABERIEL, FEiNK
THLC—MS THRE., INEBENKEETM L2 EFHCLTEEBRBE LTHFE Loy 7 —
NEEEL, BRI ONEBEKEELANZ pHEZ 2 ~3BREI LB T THEMmY
Lz, EHEBEZHBv I ALV TLATERBL-, EEZBRETESEL. Exdkst (6. 2
g) OHERESFET.

MS [M+H] T =207.

[c231]

(3) ter t—FFn (2-AF—4— b FNFATAFAEY I —5— A1)
B =N A — K~ (Prep3h—3)

e Prepbt—2 (6. Zgy DAY —ter t—FF/— (50ml —
S0ml) BEICFIZFATI (10, 3ml) . P72 FARIATIR (9
. 55ml) #MATZ, 100TCICTHRERBESIEE, KRBT A LAKZNZBERE
L, BB AkSEF P vAKBEREMAFREC T A ThERB L, BohiEFH
HBEEZWMB /A 7L CEHEBRIYHEBBL-., BGon-BEd U5 AvB I8
< 74— (YAMAZEN, Hi — Flush " Mcolumn, n——~7F%.
e =T =19 :1—3: 1) T8 L. Eke®w (8. 0g) /7.

MS [M+H] ¥ =278.
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W5545-01 59

[0232]

(4) ter t—7Fm { [ (1S, 2R) —1— (3—-TndnT7==/) —2 —EF
X AFarraroea] AFAL (2-AFA—4—- bV TAAAFAEY
=5 —=A ) h—siA—}F (Prephb5—4)

P repla—3 (500mg) Y rZun A2 ik (6. 0ml) [Ck®eT

P =Fr7I (32281 AFrRApm=Arsad R (171 ul1) #02E
BET1IEEEESYS, FRRIEAKRKENAZAY 7o A7 o THERMBLE., Bon-Hi#
BrmiE~ 20 A THEESY, HEBRBB LAERS S, HEkBoT7TE =R
AIEHE {1 0ml) CEREBE A, LdWPrep55—3 (69 9me) #MZBO0
ugf%%éi#ﬁhe—&f_o RIEHZRERE L., KEWMZEEBE T L THEBE L=, §5hi
HMBLHER VXV LATEBIETHERE L., BOoN-REEAAFT /- {(5m |
VW EE INKEBALF R LKER (1. 26ml1) 2MAERETS OSEERX
B, HEBREAKEMZEBEB T A THoERE LA, B0 BEBELHE R T 4
TEHEIY S, BEESE, BER2 VXS aravs V57 40— ( {(YAMAZE
N, Hi — Flush™ column, BHEHR  n—~7F FEBRF1L=19 :
1—1 1) THE L CELEEd® (200mg) &7,
MS (M+Nal't*"=478.

[o233])

(8 tert—7F4 1 [ (1S, 2R) —1— {3 —71r407x=J) —2—3K1
I oAl AFNL (2 —XF—4—-FrUTZAFAoAF AT IS —5 —
An) B—s34—F (Prepb55—5)
FhEWPreps55—4 (200mg) Y7o ALYy (Aml) BEHEIC, XKETD
ess—Martin®EELIPrNzr, FoE: 1 BEEERIE-EB, RoRlCEBARET
FPU S AREGEHF -Na, SO, DRERSEBZNMAZAZEVHICAZETHERBRLEZ, RIEZEL VY
T AE TAERB L., B A EEBEREB- A v A TEBRICHEFERELL
 HBHEERIVIVAF AT LI T T 74— (YAMAZEN, Hi—~Flush™M
column, BHERE  n—7% FfEE=F/=4 :1—1: 1) TR TERX
fbéd®Hm (1 80meg) 8-,
MS [M+Na] ¥ =4768.

[o23 4]

(6 (18, 2R) —2—{ (tert—ZrFvrhrd=n) (2—~-RAFA—4— (1
TAFRTRAFIE T IV -5 —A N} FTI /] AFA—2— (3—T04a 7 x=))
gt dhB (Prens5—61)

tHEWPreps55—5 (180mg) DFFRr—KIBESEH (4ml —2ml) &
2—RAFH2—TFFr (210pu1) . VB AEFIRFIZL (57, 2meg) . BEE
FfEF M) v (B3, 9meg) A, BERTIEERRBLAOE. USERICKREL M
AV O A ICTHEHME L, SR AHEELRRHEBE TR ATERL, £
BEEKMEBE /R LTEHERLERB L, BESAEERHE L, Exibsholimy
{(186meg) HEM,
MS [M+Na] " =49 2.

[0235]

BEHSE (Prepbb6) ZHEFRIICFHEI-IEUTHEL-, L, Prepl
3~ 2 E T 5 A — AN EPrepl 3— 58N+ 5 73— A0 ERITRIEP
4 9D FHEICE ST TIT 7,

i
A
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W5545-01 9¢

[o022386]
[#£2]
BUEF EER NMR (400MHz, CDC 1) R/ NIEIMS
Prep Jij 'TH—NMR (4 00MHz, CDC1,) 6 (ppm):
56 \ 2 1. 52—1. 59 (m, 1H), 1. 73—1. 78
Wf%%% (m, 1H), 2. 22—2. 27 (m, 1H), 2.
. o 37 (s, 3H), 2. 58 (s, 3H), 4. 47 (s,
?K% 2H), 7. 11 (t, J=7. 8Hz, 1H), 7.
5N 43—7.48 (m, 1H), 7. 62—7. 67 {(m,
' 1H), 7. 89 (t, J=1. 6Hz, 1H), 8.
22 (s, 1M
MS [M+H] =425
[0237]
SEHEF 1

(1R, 2S8) —N— (8—7napE Ul —2—q44) —2— [ (2, 4~ AF 0
X — 55— ) AR AFAT] —2 T oo asS AR I R (
1) DFHRE
[tb4 6]

[02 3 8]

AR HEPrepl13—7 (39%meg) V7oA &r (1 0mi) IERSYE
L COEBEICATFIAZEY F (367 1) DMF (B#EE) 2L/, Z O
HWEERCIBEESHLZ, ENEEBEIRREL, B/ 71 Ve Bz, 2—-73 ./ —
BE—7agdaerd P (360meg) @THF (10, O0ml) B4y o=
FAF I (848p 1) #HWZ60CICHFEBEL. HEE7 2544 FOTHF (5. O0ml
YV EEARETITL. AETIEMEBERIEYS, BERRZESEST THRS L 1 HEERI -
RS HEBE LR, BB ALK SE L. BEBA B L, FEBEEK
Wb~ 27 ATEHRIY, BEEZRHEBRHE L., BESNH- UL AVEZFT LT
~ b5 — (YAMAZEN, Hi—Flush' ¥ column, BHEHR  n—
AR EEEErFL=19:1—3 ::2) TEHERL, SchrrBRcoFrs—F
EAZ, FFHLA-BGAERERL T, EXEY (41 8me) %87,
' H-NMR (400MHz, CDC1,) 8 {ppm) :1. 80—1. 64 (m, 1
H) ., 1. 90 (+t, =5. 2H=z, 1H), 2. 12 (brdt, 1H), 2. 20
{s, 3H), 2. 54 (s, 3H), 4. 40 {d, J=9. 2Hz, 1H), 4. 5
1 (4, IT=9. 2H=z, 1H), 7. 26—7. 47 {m, 6H) , 7. 96 (s, 1
H), 8, 06—8. 12 (m, 2H), 8. 33 (brds, 1H).
MS [M+H] " =393

[oc238]
*EREH 2 — 451k, PARCBEPrepl3—7&EEDT
EILL o0& L7,

/i

EEEAL EREOF

Page 92 of 453



W5545-01
[0240]
[£9]
eV RE ST NMR (400MHz, CDC 1, RO XiIMS
2 ij *H—NMR 6 {ppm) :1. 78 (dd, J=5.
s, 6, 8. OHz, 1H), 2. 01 {t, ]=5. 6H
O/fé}\M; z, 1H), 2. 17 (s, 3H), 2. 18 (s, 3
L9 AL H), 2. 25 (brt, 1H), 2. 57 (s, 3H),
z%} Y 14,44 (d, T=9. 6Hz, 1H), 4. 63 (d,
"7/"’ J=9. 6Hz, 1H), 6. 46 (brs, 1H),
/ 7.32-7. 41 (m, 3H), 7. 44—7. 47
{m, 2H) , 8. 02 (s, 1H) .

MS [M+H] =395

3 (j TH—NMR 6 {(ppm) :1. 72 {dd, J=5.
fo— 6, 8. OHz, 1H), 1. 98 {(t, J=5. 6H
R S z, 1H), 2. 16 (dd, J=5. 6, 8 O0Hz,
¥4?° S 1FD, 2. 20 (s, 3H), 2. 41 (s, 3H),
. =% 2. 56 (s, 3H), 4. 43 (d, 1=9. 6Hz,
s , 1H) , 4. 52 (d, J]=¢. 6Hz, 1H) , 6
59 (s, 1H), 7. 30—7. 38 {(m, 3H) ,
7. 42—7. 45 (m, 2H), 7. 98 (s, 1HJ,
8. 91 (brs, 1H) .
MS [M+H] "*=395
4 Ty 'H—NMR § (ppm) : 1. 66 (dd, J=35.
Sy, 6, 8. OHz, 1H), 1. 94 (t, J=5. 6H
Wj%kw z, TH), 2. 09 (dd, ]=5. 6, 8. OHz,
\%ﬁ © A, |1H). 2. 15 {(brs. 3H), 2. 21 (s, 3
' %%\ H), 2. 23 (s, 3H), 2. 55 (s, 3H),
7” / 4. 40 (d, J]=9. 6H=z, 1H), 4. 50 (d,
J=9. 6Hz, 1H), 7. 29—7. 42 {(m, 5
H), 7. 97 (s, 1H).
MS [M+H] =409
5 3 "H—NMR 4§ (ppm) : 1. 67 (dd, J=5.
\\ZAX 6, 8. OHz, 1H), 1. 94 (t, J=5. 6H
o g z, TH), 2. 16 (dd, J=5. 6, 8. 0H =z,
NS o 1H), 2. 22 (s, 3H), 2. 55 (s, 3H),
ﬁj L{ 4. 41 {(d, J=9. 6Hz, 1H), 4. 51 (4,
A J=9. 6Hz, 1H), 7. 36—7. 40 {m, 3
F HY, 7. 46—7. 48 (m, 2H), 7. 88 (d
d, J]=2. 4, 8. 6H=z, 1H), 7. 97 (s,
TtH), 8. 21 {d, J=8. 6H=z, 1H),6 8.
41{(brs, 1H), 8. 54—8. 55 (m, 1H)

MS [M+H] =443
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W5545-01
[0241]
[£10]
FErf | HEF NMR (400MHz, CDC1.) RU/XiIMS
5 a "TH—NMR (§ (ppm) : 1. 66 (dd, J=5
R TA 0, 8 2Hz, 1H), 1. 97 {dd, J=5. 0,
?J}WH 5. 8Hz, 1H) , 2. 08 (s, 3H), 2. 40
— ay (dd, J=5.8, 8. 2Hz, 1H), 2. 51 (s,
N . 3H) , 4. 51 (d, J=9. 6Hz, 1H), 4.
/ 59 (d, J=9. 6Hz, tH), 7. 29—7. 3
4 (m, 1H), 7. 37—7. 42 {m, 2H), 7.
47—7. 55 (m, BH), 7. 99 (s, 1H),
8. 18 (dd, J=1.8, 8. 2Hz, 1H), 8.
62 (dd, J=2. 6, 6. 2Hz, 1H), 8. 8
4 {(dd, J=1. 8, 4. 2H=z, 1H), 1 0. 2
1 {(brs, 1H}.
MS [M+Nal] *=447
7 i MS [M+H] "=425
S "’”‘m, N\
oA‘*NH
N e e
Nﬁ/f‘ . 7
8 3 '"H-NMR ( 8 (ppm) :1. 67 (dd, J=
S, 5. 6, 8 OH=z, 1H), 1. 96 (t, J=5.
gfiwﬁ 6Hz, 1H) , 2. 15 (dd, }=5. 6, 8. 0
\Vﬁ © ™ |[Hz, 1H), 2. 21 (s, 3H), 2. 53 (s,
N A v |3H), 4. 52 (d, J=9. 6Hz, 1H)}, 4.
] 59 (d, J=9. 6Hz, 1H), 7. 29—7. 4
O f{m, 4H), 7. 47—7. 49 (m, 2H), 7.
54 (dd, J=2. 4, 8. 8Hz, 1H), 7. 9
Of(brs, 1H}), 8 02—8. 08 (m, 3H) ,
8. 27 (d, J=1. 8Hz, 1H), 8. 83 {(d
d, J=1. 8, 4. OHz, 1H) .
MS [M+Na] =447
9 gw MS [M+tH] =425
A
A
f/ I /
Nﬁ/w \\ 3
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W5545-01

[0242]
[£11]
FEHEH | ST NMR (400MHz, CDC 1, EUO/XIEIMS
10 'TH—NMR & {ppm) : 1. 66 {(dd, ]J=5.
WA 6, 8 0H=z, 1H), 1. 93 {(t, J=5. 6
vaWH Hz, 1H), 2. 15 (dd, ]J]=5. 6, 8. O
A% Hz, 1H), 2. 20 (s, 3H), 2. 54 (s,
Ny ] ) 3H) , 4. 42 (d, J=9. 6Hz, 1H), 4
T jegd 51 (d, ]=9. 6z, 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)
11 ™y '"H—NMR 6§ (ppm) 1. 63 (dd, J=5.
%JEA% 6, 8 OH=z, 1H), 1. 91 {(t, ]1=5. 8
ot Pnw Hz, 1H), 2. 11—2. 15 {m, 1H), 2.
\f% P 23 (s, 3H), 2. 56 (s, 3H), 3. 87
3 Y : .
My o (s, 3H), 4. 43 {(d, J=9. 6Hz, 1H),
! 4. 55 (d, J=9. 6Hz, 1H), 6. 48 (d,
]=8. 8Hz, 1H), 7. 28—7. 39 (m,
3H), 7. 46—7. 56 (m, 4H) , 7. 98
—8. 00 (m, 2H) .
MS [M+H] =405
12 T H-NMR &6 (ppm) :1. 82 {(dd, J=5.
[ 2, 8 OHz, 1H), 1. 91 (t, J=5. 2
OJ%}W Hz, 1H) , 2. 09 (brt, 1H), 2. 22
A O,}N (s, 3H) , 2. 55 (s, 3H), 4. 38 {(d,
(} b, 1J=9. 4Hz, 1H) ., 4. 47 (d, I=09. 4
‘r Hz, 1H), 7. 06 (d, J=8. 0Hz, 1H),
7. 30—7. 38 {m, 3H), 7. 45—7. 4
6 (m, 2H), 7. 62 {t, ]=8. OHz, 1
HY, 7. 95 (s, 1H), 7. 99 (4, = 8,
OHz, 1H}, 8. 25 (brs, 1H) .
MS [M+H] "=409
13 m '‘H—NMR 6 (ppm) :1. 68 (¢, J=6.
S, OHz, 1H), 1. 95 (t, J]=6. 0Hz, 1
oJé%m H), 2. 16 (t, J=6. OH=z, 1H), 2.
% \ 21 (s, 3H), 2. 52 (s, 3H), 4. 50
kA P (d, J=9. 4Hz, 1H), 4. 58 (d, J=
/ N |9. 4Hz, 1H), 7. 28—7. 36 (m, 3H),
7. 44—7. 46 (m, 2H), 7. 58 {(d, ]J
=5. 8Hz, 1H), 7. 64—7. 66 (m, 1
H) , 7. 76 (4, J]=8. 8H=z, 1H) ,6 8.
01 (s, 1H) , 8. 27 {brs, LH), 8.
45 (d, I1=5. 8Hz, 1H), 9. 14 (br
s, 1H) .
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W35545-01
[0243])
[12]
ES RSN NMR (400MHz, CDC1 ) B/ XIMS
14 ij 'H-NMR 6 (ppm) :1. 62 (dd, J=5.
\'m, 2, 8. OHz, 1H), 1. 91 (t, J=5. 2H
Uj%%W z, 1TH), 2. 12—2. 15 (m, 1H), 2. 2
o Ay 0 (s, 3H), 2. 54 (s, 3H), 3. 39 (s,

{
?;} a

pos

/

3H), 4. 41—4. 43 {m, 3H), 4. 51 (d,

J=9. 2H=z, 1H), 7. 03—7. 04 {m, 1
HY, 7. 27—7. 38 (m, 3H), 7. 44—7.
47 (m, 2H}, 7. 97 (s, 1H), 8. 00 (b
rs, 1H), 8. 2 d

2 (d, ]=5. 2Hz, 1H) ,
8. 48 (br s, 1H) .
MS [M+H] "=419

"TH—NMR 6 (ppm)} :1. 64 (dd, ]=5.
6, 8. 0OHz, 1H), 1. 92 (t, ]=5. 6H
z, 1H}), 2. 15 {dd, J=5. 6, 8. 0CHz,
1H), 2. 20 (s, 3H), 2. 54 (s, 3,
4. 41 {(d, ]1=9. 6Hz, 1H), 4. 50 (d,
J=9. Hz, 1H), 6. 56 {t, ]=56. 0
Hz, 1H), 7. 18—7. 39 (m, 4H) , 7.
46—7. 48 (m, 2H)Y, 7. 96 (s, 1H),
8. 21 (brs, 1H), 8. 38—8. 40 (m,
1H) .

MS [M+HI "=425
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W5545-01
[0244]
fa##1 3]
FErpfl AR, MS = SR, MS ERH EESR, MS
e e e g
“r, .., S
s 2 N
= ~ = A = i
7/ XC' ! ga
M -
MS [M+H] MS [M+H? * I;’IE(;Z\%LH]
409 404 c
18 20 AN =
@»«m a @ 21 QQ’
QJ’_}N‘H CANH QJ T
RS o9 3 5
g‘f\ £ \‘\\ N/ \'\;ﬁ 4 \X ﬁ / \
?/ \ -?,ra \:} 7/!« o =
i Y 1 N
fe3
MS [M+H] " J
MS [M+H] "=
417 416 - MS [M+H] *=
459
22 Q@ 23 N 54
S, gy &)\ @
? el N\H OJ o NH J%‘NH
\f\éf £ g & a
i \;\(}o ?/ N HN}% 3/ M =
2 : g +— 0/\/ +
MS [M+H] "= MS [M+H] * Ziing+H] =
439 445
2 5 @r N 2 6 " 1 2 7 ANy
e, A s, S,
\’S s 5 o 4 ot o
“:7»" \’\i% Q g 4
' + T T V4 Y,
MS [M+H .
=408 : Ms [M+H} "= MS [M+H] =
417 433
Ezs8 29 = 30
Q A @m; AN "1«,,,
M QI}NH of}\k‘ﬂ
[=]
H /‘s\*a F E
MS ] +
5 5 giw%m MS [M+H] *=4 MS [M+H] *=
59 410
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W35545-01
[#14]
EMF] EER.. M3 EHEF BERL. MS FEhmF SN MS
p 32 23 ;
@"J{i\ @”’w‘ 7 @‘A\
s Ny s
,/, a5 = & = ah
"‘?r& FMF N“\f\,ré j h?’;: m’Q
i / [4] v
MS [M+H] * MS [M+H] = MS [M+H] ‘=
410 426 4009
34 , 35 N 38
QJAC}‘;H o a’l N;H N
e S Oy Vﬁ ﬁ
» F - " 3/'\‘ c1 e
/ ,
MS [M+TH] "= MS [M+H] = MsS [M+H] "=
417 4383 404
37 38 29 C
AL T,
| =N .
g o g
eI Boh
f/N s E ?/ f:':-\‘;}: ﬁ
s 6[M+Hf = MS [M+H] "= MS [M+H] *=
! 441 413
40 @\5ﬁh 41 Eib%_ 42 5311
? d Néﬂ & NH o/ NH
oS \ﬂ >y ol
?-/N =, L] N/ N \’-/ (
HG -
E MS [M+H] "= £ +
MS [M+H] "= MS [M+H]
418 400

418
43 10 . 44 (]
ojL\}NH ﬂfm
! P
/ % "\\y/ F ‘N)
/ £
MS [M+11] *= MS?M+H]*—
442 443
[0246]
EHMH 4 5
(1R, 28) —N— (55— pog—4—AF il if-—93 — ) — [ (2, 4
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W3545-01 97
— PAFNET I =5 A4 FFRAFN] -2 Pz uade AR
#%‘%(45)®A@
[t1ba 7

\\/ 45

/

[o2a7]
ZARCEBEPrepl13—7 {(500mg) 2¥P7o0ouAF (bml) (CERESHE,
FHFEIAL IV F (288, 1) . DMF () #MAEET2EMERL-. Kin
WERTREL., BB 7054 FeBi, 2 —-FI/~5—20—4 —AF Y 0w
(259mg) 1, 4—FFH> (4. 5ml) BEICN, N—IJ4 Y oo
T2 {664 l) EMAI25CICEBEL, s o050 Fdl, 4 — VA%
(3ml) BE*HETLZOEZTOERE T BRERET-, EEZL2EBRET THRAL L
2EFHIEE S AB, EihiEiokerEEN L CHITEBHE L., BESYNH—- U B XA BT
LT R T — (YAMAZEN, Hi —Flush™ column, Size
M+ L, n—F 2 BT THEBEL HFon/BMHET —F L CHEE L.
EREER L T, EEfbksd (95, s5meg) /4,
" H—NMR (4 00MHz, CDC1.,) & {(ppm) 1. 54—1. 68 {m, 1
Hy, 1. 80 (t, J=5. 6H=z, 1H), 2. 07—2. 16 {(m, 1H), 2.
21 (s, 83H), 2. 385 (s, 3H) . 2. 585 (s, 3H) , 4. 40 {4, 1=
9. 6Hz, 1H), 4. 51 (d, J=9. 6Hz, 1H), 7. 20—7. 50 {(m
., BH) , 7. 87 (s, tH), 7. 98 (s, 1H}, 8. 186 {(s, 1H) ,6 8.
27 (s, 1H;
MS [M+H] * =423

[o248]

*EWHH A6 — 530t PAKRCEPrepl3I—T:EEOTI - 2EHA45 L
DODFRETHKEEFER LA, BRI LC—MS TiTo7=,
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W5545-01 98

[0249]
[#15]
EREm | HEETN MS FER] | HER. MS EfmE HEEILMS
46 @ 47 C 48 @
/ d

z

O
B
d

h )\N /x
N7$ 4)&) Nyﬁ K\K 7“ N
m’

MS[M+H]"=400 MSIM-+ ] =389 MS{IM+H]" =406

CQ

{1
o
<
v

i MSID 1+H]*=409 MSIM+H]"—405

[o250]
EHREFI S 1

(1R, 258) —2—[{2, 4—VAFA¥rUIIdw—5—A4) F2AF2] — N
— (53— Aa—4—AFrl I — 2 —f) —2 —F 7o aas
FEH I F (5 1] DFEBEE
[ikb4 8]

9!

N

N
\//é

[o251]
HARCEBEBPrepl3—7 (2. 86g) &N, N—UAFLFALLTIFR (537m
1) ILERBESE, OB 2—TI/—5—7aFdo—4 -zl (1. 45¢g) .
N, N—YA 7o FAa7 i (2ml) 2z, K& TFTTHATU (4. 3
8g) 2HZC, EXEFHEATICBVCERT SERER LA, 208, 2—7 3/ -5
—7&¢ﬂ—4—E3)J(°42mg}$EMLT FIZ1 5EBERFLL, T08%,
— T I 5 —ZhAFdan—4—aYr {(300mg) ABNLT., BEiZ2 4EMeE
*EH/,_D Fot, RISHEICAKEZNZ T, BFB=F ool (x3) Lz, BB E
MK THREER, BARB 73> VATEHEREY, BEREEERBEBLZ, BEES ) A5
NHTLIZow b7 7 40— {YAMAZEN, Hi—-Fltush™ ¢column, S
ize L (NH— A2 brbhTF25) 3L, n—T7HF B ) THEL
BN BENEAE S OCTEEECFA (2m]) Yy (24ml) [CEHHLT,
Al lERECRS LASL—BEHEBL, FFHL-EEAEREERL T, ExLEd (2
4g) 2B,
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W3345-01 99
"H-NMR (400MHHz, CDCl1,) 8§ {(ppm) 1. 36—1. 66 {(m, 1
H), 1. 90 {t, J]=4. 8Hz, 1H), 2. 10 {dd, J=8. 0, 8. 0H
z, 1H) , 2. 21 (s, 3H} , 2. 24—2. 30 {m, 3H) ., 2. 55 (s,
3SH) , 4. 41 (d, J=9. BH=z, 1H), 4. 51 (d, J=9. 6Hz, 1 H
), 7. 20—-7. 54 {m, BH), 7. 90—8. 04 {m. 3H), 8. 25 (s

, 1 H)
MS [M+H] " =407
[025 2]

R EEHF S 2 -7 20F. BALREBPrep 13— 7¢, EEOT I EEREFBS 1LLE
RO FEETCREEIFERLT,
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WS5545-01 160
[fo2523]
[#16]
Fehie 7] | 1Eas s NMR (400MHz, CDC1 ) AR IMS
52 "H—NMR 6 (ppm) :1. 61 (dd, J=8.
[j%A O, 4. 8Hz), 1. 95 {(t, J=5. 2Hz, 1H),
Vfiwﬂ 2.19—2. 25 (m, 1H), 2. 21 (s, 3H) ,
g 2. 52 (s, 3H), 4. 45 (d, J]=9. 6Hz,
?%g ¢ % {1H), 4. 53 (4, J=9. 6Hz, 1H), 7. 2
¥ kw) 5—7. 70 (m, 6H) , 7. 62—7. 67 {(m, 1
\ /S [H), 7. 5—7. 81 (m, 1H), 7. 82—7. 9
4 {m, 1HY, 7. 99 {s, 1H), 8. 11—8.
13 (m, 1H), 8 22—8. 27 (m, 1H), 8.
$9—8. 04 (brs, 1H).
53 & "H—~NMR & (ppm) :1. 84 (dd, J=8.
\WMJ 0, 5. 2Hz, 1H), 1. 91 (t, J=5. 2H =z,
_jAL 1H), 2. 12 (dd, J=8. 0, 6. 0OHz, 1H),
o g 2. 24 (s, 3H), 2. 56 (s, 3H), 4. 47
Y {}4 (d, J=9. 6Hz, 1H), 4. 53 (d, J]=09.
%m =~ 6Hz,1H),6,89<dd,J=9 2, 2. 8H
F z, T1HY, 7. 29 (&, J=7. 2H=z, 1H) 7
35{t,J—7 2Hz, 2H), 7. 44 (4, J=
7. 2Hz, 2H) ., 7. 93 {brs, 1H), 7. 9
9 (s, 1H), 8. 12—8. 17 (m, 2H)
54 'H—NMR &8 (ppm) :1. 64 {(dd, J]=8
4, 5. 2Hz, 1H), 1. 91 {(t, J=5. 2Hz
@j§Lm 1H), 2. 12(dd, J=8. 4, 6. OHz, 1H)
S o/}ﬁ 2. 23 (s, 3H), 2. 568 (s, 3H) , 4. 46
}%} 73 | (d, J=9. 6Hz, 1H), 4. 53 (d, J=09.
MYN Lﬁ“ 6Hz, 1H), 7. 26 (t, ]=8. 8Hz, 1H),
] o 7. 29 (t, J=7. 2Hz, 1H), 7. 34 (4,
J=7. 2Hz, 2H), 7. 43 {d, J]=7. 2Hz,
2H), 7. 99 (s, 1H), 8. 10 (dd, J=28.
8, 2. 8Hz, 1H), 8. 11 {brs, 1H), 8.
34 (d, J=2. 8Hz, 1H)
55 'H—NMR § (ppm) 1. 67 (dd, J=28.
@ O, 5. 2Hz, 1H), 1. 96 (t, J=5. 2Hz,
MK3WH 1H) , 2. 19 (dd, ]=8. 0, 5. 6Hz, 1H),
o Z.ZQ(S,SH},Z,SZ(S,SH} 4. 52
yA} S | (d, J=9. 6Hz, 1H), 4. 58 (d, J=9.
Nyw = 6Hz,1H),7.29 (t, J=7. 2Hz, 1H),
f A 7.386 (1, J=7. 2Hz, 2H) , 7. 47 (d,
J=7. 2Hz, 2H), 7. 53 {(t, J=8. O0Hz,
1H), 7. 63 (t, J=8. OHz, 1H), 7. 7
5 (d, J=8. OHz, 1H), 8. 02 (s, 1H) ,
8. 04 (d, J=8. 0Hz, 1H}), 8. 17 (br
s, 1H), 8. 69 (d, J=2. OH=z, 1H), 8.
75 {(d, J]=2. OHz, 1H) .

Page 102 of 453



W5545-01 101
[0254]
[&17—1]
SEHE ] | R NMR (4 00MHz, CDC1,) R/ XIIMS
56 TH~NMR & (ppm) :1. 63 (dd, J=8.
0, 5. 2Hz, 1H), 1. 80 (¢, ]=5. 2H
(j%A z, 1H), 2. 13 (dd, J]=8. 0, 5. 6Hz,
JQL 1H), 2. 21 (s, 3H), 2. 55 (s, 3H) ,
s 7 NH
o oMe 14 04 (s, 3H), 4. 46 (d, J=9. 2Hz,
}f% " 1H), 4. 55 (d, ]=9. 2Hz, 1H), 6.
?“ nd 85 {(dd, J=7. 6, 4. 8Hz, 1), 7. 3
0 (t, J=7. 6Hz, 1H) , 7. 38 (t, ]J=
7. 6Hz, 2H) , 7. 47 {(d, J]=7. 6Hz,
2H) , 7. 85 (d, J]=4. 8H=z, 1H), 7.
99 (s, 1H), 8. 01 (brs, 1H), 8. 4
3 (d, J=7. 6Hz, 1H) .
57 ij "H—NMR & {(ppm) :1. 65 {(dd, ]J]=28.
S, 0, 5. 2Hz, 1H), 1. 90 (t, J=5. 2H
OJ%%W z, 1H) , 2. 09 (dd, J=8. 0, 6. 0Hz,
;9\ 1H) , 2. 25 (s, 6H) , 2. 57 (s, 3H) ,
?Ap jl} 4. 47 {(d, J]=9. 6Hz, 1H), 4. 53 (d,
}” Bt J=9. Hz, 1H), 7. 30 (t, J=7. 2H
F z, 1Hy, 7. 36 (t, J=7. 2Hz, 2H) ,
7. 45 (d, J=7. 2H=z, 2H), 7. 74 (h
rs, THY, 7. 93 (s, 1H) , 7. 97 —17.
99 (m, 2H)
58 “ '"H—-NMR & {(ppm) :1. 64 {(dd. J=28.
S, [ 0, 5. 2Hz, 1H) , 1. 90 (t, J=5. 2H
DnyW z, 1H), 2. 11 (dd, J=8. 0, 5. 6z,
I 1H}, 2. 23 (s, 3H), 2. 34 (s, 3H),
N [ N 2. 56 (s, 3H), 4. 46 (d, ]=9. 6H z,
L 1H), 4. 53 {(d, J]=9. 6H=z, 1H) , 7.
28 (t, J=7. 2Hz, 1H), 7. 34 (t, ]
=7. 2Hz, 2H), 7. 43 {(d, J=7. 2H =z,
2H), 7. 93—8. 00 {(m, 3H), 8. 14 (d,
=2. 8Hz, 1H) .
59 # "H—NMR & {(ppm) :1. 66 (dd, J=8.
A 0, 5. 2Hz, 1H), 1. 91 (t, J=5. 2H
z, 1H), 2. 10 (dd, J]=8. 0, 5. 6Hz,
o 4N 1H)Y , 2. 24 (s, 3H), 2. 57 (s, 3H) ,
e A 4. a5 (4 =9, 6Hz, 1H), 4. 52 (d.
Nog k%” J=9. 6Hz, 1H), 7. 29 (t, J=7. 2H
/ b z, 1H) , 7. 35 (t, }=7. 2Hz, 2H) ,
7. 42 (d, J=7. 2Hz, 2H), 7. 99 (s,
1H), 8. 04 (brs, 1TH), 8. 30 (4, J
=2 4Hz, 1H), 8. 47 (d, J=2. 4H z,
1H) .
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W5545-01 10
[F17-2]
60 TH—NMR &6 {(ppm) :1. 68 {(dd, J=8.
(j% O, 5. 2Hz, 1H), 1. 93 (t, J=5. 2H
JAX\ z, 1H}), 2. 12 {dd, J=8. 0, 5. 6H z,
o g 1H) . 2. 24 (s, 3H) , 2. 56 (s, 3H),
§%> 7\ 4. 46 (d, J=9. 6Hz, 1H), 4. 52 (d,
NN =~ J=9. 6Hz, 1H), 7. 30 {t, J=7. 2H
/ RE z, 1H) , 7. 36 (t, J=7. 2Hz, 2H) ,
7. 44 (d, J=7. 2Hz, 2H) , 7. 99 (s,
1H), 8. 01 (brs, 1H), 8. 46 {4, J
=2. 8Hz, 1H), 8. 57 {(d, J=2. 8H z,
1H) .
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103

W5545-01
10255]
[#18—11]
Ehed S NMR (400MHz, CDC1,) BRI ZEIMS
651 & *H-NMR & {(ppm) :1. 64 (dd, J=8.
Q:Lh 0, 5. 2Hz, 1H) , 1. 91 (t, J=5. 2
{ Hz, 1H), 2. 14 (dd. J=8. 0, 6. O
o g Hz, 1H), 2. 23 (s. 3H) , 2. 56 (s
= 7 S5H) , 3. 79 (s, 3H) , 4. 47 (d, J=
N b L 9. 6Hz, 1H), 4. 54 {d, ]=9. 6Hz,
T’ ~o 1H) , 7. 29 (t, J=7. 6Hz, 1H), 7.
34 (t, J]=7. 6Hz, 2H), 7. 45 (d,
I1=7. 6Hz, 2H), 7. 85 {(br s, 1H) ,
8. 00 (s, 1H), 8. 04—8. 07 (m, 3
H) .
62 FH—NMR § (ppm) :1. 65 (dd, J=8.
(j% 0. 5. 2Hz, 1H), 1. 91 (¢, J=5. 2
JA>‘ Hz, 1H), 2. 09 (dd, J= 0, 5. 6
o TN Hz, 1M 2. 25 {s, 3H)Y, 2. 56 (s,
ya% A~ |3H), 3. 42 (s. 3H), 4. 46 (s, 2H) ,
N [ \JL{” 4. 47 (d, J=9. 6Hz, 1H), 4. 52 (d,
T’mo : j=9. 6Hz, 1H), 7. 30 (t, J=7. 2
Hz, 1H), 7. 36 (t, J=7. 2Hz, 2H),
7. 45 {d, J=7. 2Hz, 2H), 7. 65 (b
rs, 1H), 7. 99 (s, 1H), 8. 11 (d
d =8. 4, 2. 8H=z, 1H), 8. 15 (d,
J=2. 8Hz, 1H)
6 3 TH—NMR 5(ppm):1.70€dd,}=8
[;hb 0, 5. 2Hz, 1H), 1. 94 (t, J=5. 2
J&y Hz, 1H), 2. 11 (dd, J=8. 0, 5. 6
o g Hz, 1H), 2. 23 (s, ), 2. 57 (s,
\%w 4}& 3H) , 4. 45 (d, J=9. 2Hz, 1H) , 4.
Ne P 51 (d, J]=9. 2Hz, 1H), 7. 31 (t,
\7 NGk J=7. 2Hz, 1H), 7. 36 (&, ]=7. 2
Hz, 2H), 7. 44 (d, J=7. 2Hz, 2H),
7. 93 (brs, 1H), 7. 99 (s, 1H),
8. 52 (d, J=2. 8Hz, 1H), 8. 55 {d,
J=2. 8H=z, 1H) .
6 4 N 'TH-NMR 6 (ppm) :1. 60 (dd, J=5.
S, 6, 8. OH=z, 1H), 1. 90 {(t, J=5. 6
Hz, tH), 2. 06 (dd, J=5. 6, 8. 0O
o N Hz, 1H), 2. 23 (s, 3H), 2. 55 (s,
355 7 3H),4.47(d,}~9 4Hz, 1H) , 4
Ns/m =~ 54 (d, J=9. 4H=z, H), 7. 08—7
i 12{m,1H),7.28*7.37(m,5H%
7. 43—7. 46 (m, 4H), 7. 58 (br s,
1H), 7. 99 (s, 1H) .
MS [M+H] "*=374
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W5545-01 104

[#18—2]
65 TH—-NMR & (ppm) :1. 62 {(dd, J=5.
2, 8. OHz, 1H), 1. 92 {(t, J=5. 2H
z, 1H), 2. 15 (brt, TH), 2. 19 (s,
9 N 3H), 2. 55 (s, 3H), 4. 43 (d, J=9.
V/} 7N 6Hz, 1H), 4. 54 (d, J=9. 6Hz, 1H),
“?m = 6. 94—6. 98 (m, 1H), 7. 27—7. 3
(m, S3H), 7. 44—7. 46 {(m, 2H) , 7.
99 (s, 1H), 8. 04 (brd, 1H), 8. 2
0O (brs, 1H), 8 81—8. 93 (m, 1H) .
MS [M+H] "=375
6 6 IH-NMR & (ppm) :1. 62 (dd, J]=5.
()%, 6, 8 OH=z, 1H), 1. 91 (t, J=5. 6H
Uf%%m z, 1H), 2. 14 (dd, J=5. 6, 8. OHz,
j d 1H), 2. 22 (s, 3H)Y, 2. 55 (s, 3H),
= " 4. 48 (d, J=9. 6Hz, 1H), 4. 54 (d,
“7m Ve J]=9. 6Hz, 1H), 7. 21—7. 43 {(m, B
H), 7. 99 (s, 1H), & 12 (brd, 1H),
8. 22—-8. 45 (m, 2H), 8. 52 (d, J=
2. OHz, 1H) .
MS [M+H] "=375.
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W5345-01 105

[02586]
[#21 9]
SEhn Al g NMR (400MHz, CDC 1 ) B/ ZIMS
67 “ 'H-NMR 6 (ppm) :1. 62—1. 65 (m,
S, 1H) , 1. 92 (t, J=5. 4H=z, 1H), 2.
O//%}WH 11—2. 15 (m, 1H), 2. 21 (s, 3H) ,
¥47<>€3 2. 56 (s, 3H), 4. 45 (d, J]=9. 6Hz,
g [ .y 1H), 4. 54 (d, J]=9. 6Hz, 1H), 7.
T 27—7. 45 (m, TH) , 8. 00 (s, 1),
8. 46 (brs, 2H) .
MS [M+H] =375
8 8 Ej 'H-NMR 6 {(ppmj) 1. 63 (dd, J]=5.
i, 2, 8. OHz, 1H), 1. 91 {(t, J=5. 2H
OJA}W{ z, 1H), 2. 11 (brt, 1H), 2. 21 (s,
\4% Of}N 3H), 2. 565 (s, 3H), 4. 39 (d, 1=9.
;\é ¢ |4Hz, 1H), 4. 49 (d, J=9. 4Hz, 1H),
T 6. 66 (dd, ]=2. 6, 8 OHz, 1H), 7.
28—7. 39 (m, 3H), 7. 45—7. 47 (m,
2H) , 7. 74 (g, J=8. OHz, 1H), 7
92 (brd, 1H), 7. 96 (s, 1H), 8. 1
7—8. 19 {(m, 1H) .
MS [M+H] "=393
6 9 (j '"H—NMR § (ppm) :1. 60 {(dd, J=5.
i, 2, 8 OHz, 1H), 1. 90 {(t, J=5. 2H
OJ£>WH z, 1H), 2. 11 (brt, 1H), 2. 20 (s,

% O%\N 3H), 2. 28 (s, 3H), 2. 54 (s, 3H),
f 4 4. 40 (d, J=9. 4Hz, 1H), 4. 51 (4,

T = J=9. 4Hz, 1H), 7. 27—7. 38 (m, 3

HY, 7. 45—7. 48 (m, 3H) , 7. 94 (b
rd, 1H), 7. 96 (s, 1H), 8. 08 (q,
J=0. 8Hz, 1H), 8. 27 {(brs, 1H) .

70 (j '"H—NMR ¢ (ppm) :1. 60 (dd, J=5.
i, 2, 7. 6Hz, 1H), 1. 90 (t, J=5. 2H
oA z, 1TH), 2. 13 (brt, 1H), 2. 21 (s,
\/% CH S 3H), 2. 47 (s, 3H), 2. 54 (s, 3H)
= 4
N Y. /4. 40 (d, J=9. 6Hz, 1H), 4. 50 (4,
S‘/N e _ b —
) J=9. 6Hz, 1H), 6. 90 (d, J=7. 2H

z, 1H), 7. 27—7. 38 {m, 3H) ., 7. 4
6 —7. 48 (m, 2H), 7. 55 (br t, 1H),
7. 86 (brd, 1H}, 7. 96 (s, 1H) .
MS [M+H] "=389
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106

W3545-01
[0257}
[#20]
Ehal | s NMR (4 00MHz, CDC 1 &K/ EMS
71 - 'H—NMR § (ppm) 1. 682 {(dd, J=
E:Lm 5. 2, 8 OHz, 1H), 1. 91 (t, J=
Vjﬁ>_ 5. 2Hz, 1H), 2. 12 (dd, J=5. 2,
o gV 8. OHz, 1H), 2. 21 (s, 3H) , 2.
SFJW N 55 (s, 3H), 3. 41 (s, 3H), 4. 4
Na N ==, 1 {d, J=9. 6Hz, 1H}, 4. 45—4.
T‘ LoF 54 (m, 3H), 7. 30—7. 39 (m, 3H),
/ 7. 45—-7. 48 {(m, 2H), 7. 96 (s,
1H) , 8. 07 (d, J=1. 2Hz, 1H) ,
8. 17—8. 18 {m, 1H), 8. 25 (b~
s, 1H) .
MS [M+H] =437
72 MS [M+H] *=405
e
N, J
S\/N C{/\N
[0258]
EhH 7 3
(1R, 28) —2— [ (2, 4—PAFACYIIr—5—A 1) FHAF1] —N— (5

— 2o Fd g —~4d—AbPFLEYUD 2 — Ay —2 —TF ool asSraAREEI R

(73—2) ODERE

[ib4 9]

@
1\ f%uj%\
4]
o~ STOH o
W%%

¥

@/«%’% @%,Mm
2)
o NHy —— = o NH

O

z

N d
Ne ff V%’! (\/\\‘
Y N N\ N N\ e,
J 2!
Prep 13-7 73-1 73-2
[025 9]
{1} (1R, 28) —2— 0T {2, A=YV AFALELT I —5—q/A) FFAF1

] -2 —F A radolBAEEd I F (738

1)

GANANFREEPrep13—7 (1,

Ogl .

HOBt (679mg) . WSC {963

mg) BLUEIL7T>yET=9h (358mg) PDMF (1 5ml) WEICN, N—34

RN F AT I o EER T

7THEHRBHELL, SWHCETiRBARKEI MY D

AREWREZMZ ., BB F (x 2) THHELE, FEEBEZEAEE~ 7R Y L TEE
L. BEBEL-, BEAEBEEEEL. BES VY AFA BT LI 757 00— (n—~

E L BT =0

2

R
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W5545-01 107
3 BB,
'"H—NMR (400MHz, CDHDC1,;) 6 {ppm) :1. 53 (dd, J=4. 8
, 8. 4Hz, 1tH), 1. 79 {(dd, J=4. 8, 6. OHz2, 1H), 1. 99 (

dd, J=6. 0, 8. 4Hz, 1H), 2. 35 (s, 3H), 2. 538 {s, 3H)
., 4. 45 (s, 2HY, 5. 40 {(brs, 1HY, 5. 77 {brs, 1H)Y , K6 7.
27—7. 36 {m, 3H), 7. 42—7. 45 (m, 2H) . 7. 98 (s, 1H)
MS [M+H] *t =298

[oz2zB01}

(2 (1R, 28) —2—[f{2, 4=—UAFA Y3 —5—A1) A AFH] —N
— {(5—ZnFdgua—4—A b FLEYL— 2 -4 ) 2 —D iAol B AR
I F {(73—2)

IkEHT7T3—1 (300mg) | BEHS - (1) THEF2 —2Yoo—5 —7iAzdo—
4—AbFrUPr (245mg) . ForhAR (3651mg) ( BU YLD VEE (
4 29meg) BLORI R (VP PUFo) P50 A (1 85meg) 1, 4—37°
AF B (20ml) BHELSS5CETHEL., 26REELE, KEEICKRENZ.
BEBET L (x 1) THH L. TEEEZ K. ek ClEREESH. BARE~ Y >
U ALATERL., BiBLL, BEFHITITEEL, BRE2 VLS TFharsav b F7
T — (n—~T7FF EfERETFA=T7  I~FETFA) | WOTNH—- U B &%
Shrow b T 74— An—~FHF BB FAL=4:1~2 :3) THEHBELZ, &
SNTEARYE S O R A ATERER, n—~F e mMis. HHLUAEESBRE
XS EHmT7 3 -2 (304meg) 1537,

P H-—NMR (400MH:z, CDC1,) & {ppm)} 1. 63 (dd, J=5. 6
, 8. OHz, 1H), 1. 89 {t, J=58. 6H=z, 1H), 2. 11 {dd, 1=
5. 6, 8. 0H=z, 1H), 2. 23 {s, 3H), 2. 585 (s, 3H) 3. 88

(s, 83H), 4. 41 {d, J=9. 6H=z, 1H), 4. 51 (4, ]1=9. s8H=x
., 1H), 7. 28—7. 39 (m, 3H) , 7. 45—7. 48 (m, 2H) , 7. 8
2 (d, J=6. 4Hz, 1H), 7. 97 {(d, J=2. 8H=z, 1H), 7. 98 (

s, 1H), 8. 30 (br s, IH)}
MS [M+Nal't=445

[o26 1]
R EHBI 7T 4 —T o, ERPT74 -1 THEORATIARCBT I Fondb, ERFE7 3 &
Mo FETHER L,

Page 109 of 453



W5545-01 108

[026 2]
[#21]
F ] | g NMR (400MHz, CDC1 ) BRU/XEFMS
74| 'H—NMR (4 00MHz, CDC1,) 8§ {(ppm) :
S, i
K/ji% 1. 67 (dd, J=5. 6, 8. OHz, 1H), 1.
o Jn 93 (t, J=5. 6Hz, 1H), 2. 11 (44,
A7 S J7=5.6, 8. OHz, 1H), 2. 23 (s, 3H) ,
Nyﬁ dﬁﬁ 2. 56<s,3H),4.46(d,J:9.6Hz,
/ j 1H) , 4. 53 (d, I1=9. 68Hz, 1H),6 6.
F 53 (t, J]=72. 6Hz, 1H) , 7. 28—7.
39 (m, 3H), 7. 44—7. 46 {m, 2H),
7. 79 (brs, TH), 7. 99 (s, 1H) , 8.
06 {(brs, 1H), 8. 23 (d, J=2. 0Hz,
1H), 8. 37 (d, J=2. OHz, 1H) .
MS [M+H] "=441
75 [:] MS [M+H] *=40686
o/j )/"NH
o} \
DS
N # . N
™0

[026 3]
ERH T 8
{1R, 28) —N— (4, 6 —7ndopr 2l —2—g40y —2— [ (2, 4—AF
Y IPr—5—AN) A AFN] —2—FaomaALrzaZoSryIuRxdI R (76—
1) RO (1R, 28y —N— (2, 6—7ladorrily —a—1x4) —2—[ (2, 4—
CAFALY I 5 AN FAXAFA] 2T e as ARy IR
(76 —2) OERY
{5 0]

QA ng

78-1 78-2

[0286 4]

fbEHm73—1 (100meg) ONMP (5ml) EECAZREFTFY Y25 (6 0%,
26. 9meg) BMI., BERTLIODEER®Z, 2, 4, 6-FUTFrEY YL (8
9. dmg) M, RIGHEZ 1 00CICHBL, 4 HEBELAE, RE#HCKEDL
\ﬁﬁi?ﬁ(xl}%%&Ltoﬁ%%%ﬁxﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁ\%ﬁﬁ@7y
FULATEERL, BALE, BEFZEBREREL., RE+ V1 hFaraw b ¥ T
74—<n—m7$/;$@:%m=4:1~1:9)*%@L%%m%%?6—1(1
1. Img) BEOY&®m76—2 (23. 4meg) 557,

[02865]

76—1
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W5545-01 109

"H-~NMR (4 00MHz, CDC1l1,) 8§ (ppm) 1. 64 (dd, J=5. 6
, 8. OH=z, 1H)Y, 1. 91 (t, 1=5. 6H=z, 1H), 2. 09 {(dd, 1=
5. 6, 8. OH=z, 1H), 2. 22 {s, 3H), 2. 55 (s, 3H), 4. 37
(d, J=9. 8Hz, 1H), 4. 48 {(d, J=9. 8Hz, 1H), 6. 39 (d
t, J=7. 6, 1. 6H=z, 1H), 7. 28—7. 39 (m, 3H), 7. 43~—7
46 (m, 2H)Y ., 7. 74 (dd, J=1. 6, 10. OH=z, 1tH), 7. 95 (

s, 1HY, 8. 21 {(brs, 1H)
MS [M+HI "=411
[0z2866]
76— 2
'"H~NMR (400MHz, CDC1l1.,) 8 {(ppm) :1. 70 (dd, J=5.
6, 8. 0OH=z, 1H), 1. 94 (t, J]=5. 6Hz, 1H}), 2. 07 {(d44d, ]

d
5. 6, 8. 0Hz, 1H), 2. 22 {s, 3H), 2. 537 {s, 3H) , 4. 4
2 {(d, J=9. 6Hz, 1T H}, 4. 51 {(d, I]=9. 6H=z, 1t H), 7. 0

s, 2H), 7. 31 —7. 29 {(m, 3H), 7. 42—7. 45 {(m, 2ZH)
86 (brs, 1H), 7. 88 (s, 1 H)

MS [M+H] " =411

[o26 7]
T T T

(1R, 28) —2— [ (2, A—VAFAEYI -5 A1) FFxAFN] —N
— (d—7)lAdga P =) —2—F oo da AR SR (7 7)) &
& hk
=S,

[{£5 1]

Y

NH

D B

NTJ 513 77
¥

[oz6 8]

AR EPrep13—7 (30mg) N, N— T AFAEARALLETIF {1m1)
THEEEY, A — 703 e7=802 (33, Tmg) . N, N—=Yq4 v ailzFrr
T (176ul).  HOBt {(40. 9meg) #MAL#E. EETFTTWSC (58, 1
mg) PNz C., BERET2 IEMERE LT, 0B, LC-MS (Waters, #FA
:CAPCELL PAK. C18, ACR, S—5, 20mmIiI. D. X50mm., A
GEEO1114, B&E#E: A%/ —A—K—TFA) THERESRL., Ex£ké®m (10

34meg) FiE.

MS [M+H] * =392

[0269]

*EWFI 78 -80FI VR AM@EP repl 3—7TEEECT I REBAT T LEEED
PHETRIEEEAR L., BEIXLC-—MS Tfro 7,
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[o270]
[#2 2]
ErF | #EEEL MS Emmfl | #EER. MS ERE ST MS
78 7 79 ﬁf\ﬁ 80 [:]
SN me AN S n,, mJA\,
Ji}» e} # Y NH

;e
{E
Z‘» {
O,
Q/%
“
[y
i

N

prd

e
\7\/

i .
MSIM 1" =302 MS[M+H] =392 MS[M +H] 899

[o0271]
EiEH 8 1

(1R, 28) —2—[(2, 4—DAF—1—FdF VLY I 5 —A1) A5
T N— (68— TFAFA oY —3 —A) — e a T asoN BRI R (
81) &R

[{£5 2}

ﬂ y
r

o NH M o NH
[ © Lj - o
O o TS
N\ N S Y Il\l ~ e
T : IR
54 81
[o0272]

fbEH54 (4 0mg) Y7o AX . (5ml) WEREL, 3—7 o3 3F
NSt 2Ty R {26, Admg) M, 1 SEEEEEL-B, RAEICREER
U s (B0meg) i, oI 1EHEBEHLE, 2@, BELSYHETEEL., BE
ENHAFABTLIO ST 4~ (n—~T X BB L=3 17501
DR BB FNL A s —A=8 1) THERELTEDZLEY (25. Dmg) 8~

"H—NMR (4 00MHz, CDC1,) 6 {ppm) :1. 62 {dd, J=8. 0
5. 2Hz, 1H), 1. 86 (t, =5, 2Hz, 1H), 2. 23 (d4d, J=
8. 0, 6. OHz, 1H), 2. 24 (s, 3H) , 2. 54 (s, 3H) , 4. 38
{(d, J]=9. 6Hz, 1H), 4. 41 {(d, J=9. 6Hz, 1H), 6. 88 (d
d, J=9. 2, 2. 8H=z, 1H) , 7. 27 (t, I=7. 2H=z, 1H)Y, 7. 3
2 (t, J=7. 2Hz, 2H) , 7. 42 (4, J=79. 2Hz, 2H) , 7. 91 {
s, tH), 8. 18—8. 22 (m, 2H), 8. 62 (br s, 1H)
[o2 73]
EHH S 2

(1R, 28) —2— [ (2, 4—-TAFLEUI I —5—A4/N) AFXAFNL] —N— (5
T F T — A~ AFILEN I — 2 — ) 22— (B—TFAA BT e=) o Tl
HAEFF IR (8 2) OERK
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wss45-.01 111
[r5 3]

A
=
N\ fif />/_N\
\;‘/N o 8
F

[o274]
HAFEBEPrepl14—86 {(388mg) £2—-TF3I/—5—-—7Adr—4-al
> {154mg) ©DMF (9. Tml) BEELC, Z2EEEBET. N, N—Y4 7ot
E2FAT I (278ul) EFHATU (6 04mg) a7, =R CToREEEL -
#, REEICKREZMA, BB F Ao THRELE, FHETHBE~ 7R 7 A TEBE,.
FREEL:, BEE UYL dIFhsaw b P57 40— (YAMAZEN, Hi —F 1
ush " Mcolumn, Size :L, n—7#%2 BBz F 1L 10%—60%) T
R L, THF 7% - ZHCTEEZITHIEART S 2IC L2 #ERLEE (2
S 9mg) &HEM~,
'"H—NMR {400MHz, €CDC1,} 6 {ppm) 1. 55—1. 65 {m, 1
H), 1. 91 (t, J=5. 6Hz, 1H), 2. 05—2. 13 (m, 1H),6 2
22 {s, 3H), 2. 27 {s, 3H) , 2. 56 (s, 3H) , 4. 41 (d, J=
10. 0Hz, 1H), 4. 50 (4, J=9. 2H=z, 1H), 6. 97—7. 04 (
m, 1H), 7. 14—7. 20 {m, 1H, 7. 22—7. 28 {m, 1H) ., 7.
33 (td, I=8. 0, 5. 8Hz, 1H), 7. 3 (4, J=5. 2H=z, 1H)
, 7. 99 (s, 1H), 8. 00 (s, 1H), 8. 24 (brs, 1H)
MS [M+Nal " =447

[o278]
*EHEH S I — 043P LR CEBPrepld—62L, FEOTI A ERMS 2 L FEHE
DOFEFERICEIDERL
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W5545-01
[0276]
[#23]
FEHEF | EEN NMR (400MHz, CDC1 ) EU/XIIMS
83 F 'H-NMR & (ppm) :1. 62 (dd, ]=5.
6, 8. OHz, 1H}), 1. 92 (t, J=5. 6H
i, z, 1H), 2. 05 {dd, J=5. 6, 8. 0Hz,
Jﬁ>; 1H), 2. 23 (s, 3H), 2. 57 (s, 3H),
o Y 4. 46 (d, J=9. 6Hz, 1H), 4. 53 (d,
7 4 J=9. 6Hz, 1H), 6. 79—6. 83 {(m, 1
NG . H), 6. 98—7. 02 (m, 1H), 7. 09—7.
T' 12 {m, 1H), 7. 15—7. 40 {(m, 5H) ,
7. 64 {(brs, 1H), 8. 01 (s, 1H) .
MS M+H] =410
84 F '"TH—NMR § (ppm) :1. 63 (dd, J=5.
ij 6, 8. 2Hz, 1H), 1. 92 (t, ]=5. 6H
N z, 1H), 2.03(dd,]25-6,8.2HL
OJ%}W 1H) , 2. 24 (s, 3H) , 2. 58 (s, 3H) ,
\25 9}3 4. 45<d,1:9.6Hz,1H>,4.52(¢
. L}F J=9. 6Hz, 1H), 6. 98—7. 36 {(m, 6
D sl X H), 7. 49—~7. 54 (m, 2H) , 8. 01 (s,
/ F
1 H)
MS [M+H] =428
85 £ TH—NMR 8 {ppm} 1. 83 (dd, J=5.
N 6, 8. OHz, 1H), 1. 93 (t, J=5. 6H
N z, 1H), 2. 13 (dd, J]=5. 6, 8. OHz,
Jﬁk. 1H) , 2. 22 (s, 3H), 2. 56 (s, 3H),
o gg: 4. 40 (d, J=9. 8H=z, 1H), 4. 50 (4,
ng (@ J=9. 8Hz, 1H), 6. 98—7. 06 {(m, 2
My afv’ H), 7. 16—7. 20 (m, 1H), 7. 23—7.
/ 36 (m, 2H), 7. 98 (s, 1H), 8. 13 (b
rs, 1H) , 8. 16 (d, J=5. 6Hz, 1H),
8., 42 (brs, 1H) .
MS [M— H] —427
86 F "H—NMR § (ppm) :1. 62 (dd, J=5.
N 2, 8. OHz, 1H), 1. 92 (t, J=5. 2H
N z, 1HY, 2. 09—2. 13 {(m, 1H), 2. 2
oJé%m 2 (s, 3HD, 2. 55 (s, 3H), 3. 41 (s,
» Ggw 3H), 4. 41 (d, J]=9. 6Hz, 1H), 4.
$ B 45—4. 54 {m, 3H), 6. 98—7. 03 {(m,
D (F{ 1H) , 7. 16—7. 19 (m, 1H), 7. 23—
’ - 7. 36 (m, 2H) , 7. 98 (s, 1H). 8. 0O
7 {brs, 1H), 8. 18—8. 17 (m, 1H) ,
8. 26 (brs, 1H) .
MS [M+H] =455
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{0277}

[#24—11

Ehat | EE NMR (400MHz, CDC1,) BU/UIMS

87 F '"H-NMR o6 {(ppm) :1. 62 (dd, J=8.
ij 0, 5. 2H=z, 1H), 1. 93 (¢, J=5. 2H

Eé} z, 1), 2. 10—2. 19 {(m, 1H), 2. 2
a 3 NH 1 {s, 3H), 2. 56 {s, 3H)Y, 4. 41 (4.
VA? é} J=9. 6Hz, 1H), 4. 50 (d, ]=9. 6H

z, 1H}y, 6. 97—7. 07 (m, 2H), 7. 1

‘\§/N
f 5—-7. 21 (m, 1H), 7. 23—7. 289 (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, J=8. 4Hz, 1H),
8. 24—8. 28 (m, 1H), 8. 56 (br s,
1H) .
88 F 'H—NMR 6 (ppm) :1. 66 (dd, J=8.
(j 4, 5. 2Hz, 1H), 1. 93 (t, }J=5. 4H
i%}_ z, TH), 2. 09 (dd, J=8. 4, 5. 6Hz,
ot Pnn 1H), 2. 26 (s, 3H), 2. 58 (s, 3H),
y47 A |4. 50 (dd, J=19. 8, 9. 4Hz, 2H) ,
N WM |6, 87—6. 93 (m, 1H), 6. 97—7. 05
/ F (m, 1H) , 7. 14—7. 37 (m, 3H), 7.
85 (brs, 1H), 8. 01 (s, 1H), 8. 1
0—8. 18 (m, 2H) .
MS [M+H] =411
89 F "H—NMR & (ppm) :1. 82 (dd, J=7.

“ 8, 5. 4Hz, 1H), 1. 92 (t, J]=5. 4H
S z, 1H), 2. 14 (dd, J=8. 2, 5. 8Hz,
?JL}NH 1M, 2024 (s, 81D, 2. 57 (s, 3H)
N A 13078 (s, 3H), 4. 47 (d, T=9. 4Hz,
Ny %y”]}U,4,53(d,J:9.4Hz,1HL 6.
/ 96—7. 02 (m, 1H), 7. 12—7. 19 (m,
1H), 7. 20—7. 24 {(m, 1H), 7. 31 (t
d, J=8. 0, 6. OHz, 1H), 7. 85 (br
s, 1H), 8. 00—8. 05 (m, 2H), 8. 0
8 {(d, J]=1. 6Hz, 1H), 8. 33 (br s,
1TH) .
MS [M+H] *=423
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[F24—2]

90 F TH—NMR &6 (ppm) 1. 64 (dd, ]=8.
@ 2, 5. OHz, 1H), 1. 94 (t, J=5. 8H
\A z, 1H), 2. 13 (dd, ]=8. 2, 5. 8H=z,

o NH 1H), 2. 22 (s, 3H), 2. 56 (s, 3H),

Y% Y/ |4.44(d4, J=10. 0OHz, 1H), 4. 52 (d,
Ny & .’ |J=10. OHz, 1H), 6. 95—7. 02 (m,

i 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+H] =393
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[02 78]
[F25—1]
FEHF] s NMR (4 00MHz, CDC1 ) RO/ EIMS
91 F 'H—NMR 6 (ppm)} :1. 83 {(dd, J=8.
e 2, 5. 4Hz, 1H), 1. 92 {(t, J=5. 4
\W%, Hz, 1H), 2. 11 {(dd, J]=8. 2, 5. 8
oJéfm Hz, 1H) , 2. 24 (s, 3H) , 2. 26 (s,
A o)w 3H) , 2. 88 (s, 3H), 4. 47 (d, J=
KE YN 9. 6Hz, 1H) , 4. 52 {(d, ]=9. 6H=z,
b ,%ﬁ 1H) , 6. 96—7. 03 (m, 1H), 7. 14
—7. 20 (m, 1H), 7. 20—7. 25 (m,
1H) , 7. 32 (td, =8. 0, 6. OH=z,
1H), 7. 90—8. 04 (m, 4H) .
MS [M+H] *=425
92 F "H-NMR 6 (ppm) 1. 35—1. 70 {m,
i) 1H) , 1. 91 (&, J=5. 6H=z, 1H), 2.
A 05 (dd, J=7. 8, 6. 2Hz, 1H), 2.
OJﬁ}m 26 (s, 3H), 2. 58 (s, 3H) , 4. 47
¥4\0 3 (d, J]=9. 6H=z, 1H}, 4. 53 {(d, I=
N ] C} 9. 6Hz, 1H), 6. 94—7. 04 (m, 3H),
T S 7. 17 (dt, ]=10. 4, 2. OHz, 1H),
7. 21—7. 27 {m, 1H), 7. 29—7. 3
6 (m, 1H) , 7. 37—7. 44 (m, 2H) ,
7. 56 {(brs, 1H), 8. 01 (s, 1H).
MS [M+H]} t=410
93 F '"H—NMR & (ppm) :1. 55—1. 689 {m,
fw 1H), 1. 92 (t, J=5. 4Hz, 1H), 2.
A, 06 (dd, J]=8. 2, 5. 8Hz, 1H), 2.
OJ%}W 25 (s, 3H) , 2. 57 (s, 3H) , 4. 48
}%ﬁg ’ (d, J=9. 2Hz, 1H), 4. 54 (d, J=
e C) 9. 6Hz, tH), 6. 96—7. 03 (m, 1H),
T 7. 08~7. 14 {m, 1H), 7. 14—7. 2
O (m, 1HY, 7. 20—7. 37 {m, 4H) ,
7. 44 (d, J]=7. 6Hz, 2H), 7. 586 (b
rs, 1H), 8. 01 (s, 1H) .

MS [(M+H] "*=392
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[#25 2]
9 4 . 'H—NMR & (ppm) :1. 63 (dd, ]=5.
%\ 6, 8 OHz, 1H), 1. 91 (t, J]=5. 6H
L, z, 1H), 2. 10 (dd, J=5. 6, 8. OHz,
.f%# 1H), 2. 23 (s, 3H), 2. 56 (s, 3H),
74y 13,87 (s, 3H), 4. 41 (d, J=6. 6Hz
7 “Nl1m) . 4. 51 (d, J=9. 6Hz, 1), 6.
b (fi)99—7.03(m,1ﬁ>,7.16—? 26 (m,
' 2¥), 7. 31—7. 36 (m, 1H), 7. 80 (4,
J=6. 4Hz, 1H), 7. 98 (4, J=2. 8H
z, 1THY, 7. 99 (s, 1H!, 8. 28 (br s,
1H) .
MS [IM+Nal] "=46 3
[o279]
EHREH O S

(1R, 238) —2— [ (2, 4—=—AFALEYUI P —5—A4) FFAFn] —2
— (3—7nAdog 7 e2=4) —N— (5§—7ada P —2 —A4L) »FaFo -
HAREH I F (95 OER

[£5 4}

[0280]
IARCEHEPrepl4—6 (226mg) Y 7peA X2y (10ml) ICEREYE
LAFHFUIAZeY R (1224 1) . DMF (¥ M2ASEC1EMAERLE. B
WA RITEBL., S oA F2 G, 2 72/ —5—7adaty - {96,
lmg) @THF {(10ml) BFICN, N—3aAvYForraxF 1732 (28341
) Mz 6 0TCIKAEL, HE/ oS54 NOTHFERAATLFZOET X OREC1BE
WIS, HIERPERET THAL | HEERERsE- 8, ENEZRTERLI-®. &F
BMrF N oA mEL., FREASHE LU, FEBLEABE~ Y20 L TERI Y,
W EREBRHE L, BEANH- U FALIF AL Iaw v TS 70— {n—~FH
CEFEE T A= 2 0 1) THE L, S§on2B8BEyaFra—F A2z, L
TEEERRBRERL T, ERES®H (13 0mse} 28,

P H—NMR (4 00MHz, d —DMSOC) 6 {(ppm) 1. 46—1. 50 {m

tH)Y, 1. 68 (t, J=6. 0Hez, 1H), 2. 01 (s, 3HY, 2. 38 {
s, 3H), 2. 59—2. 63 (m, 1H)}, 4. 27 (d, J=10. 4Hz, 1H
y, 4. 66 (d, J=10. 4H=z, 1H), 7. 06—7. 11 {(m, 1H) 6 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, J=3. 2Hz, 1H}), 11. 2
0 {(brds, 1H)
MS [M+H] "=411

[c2z81]
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*EHEHEOS — 99, PARLCEPrepld—6F-d+oIIfhe, £EOT I

e EEWHMAO S EREROFERICIVEHRLA,

[b28 2]}
[#£26]
EHEF | HEER NMR (4 00MHz, CDC 1) AU/ ZIEIMS|
9 5 F 'H-NMR & (ppm) :1. 68 {(dd, J=
8. 0, 5. 6Hz, 1H), 1. 95 (¢, J=
, 5. 6Hz, 1H), 2. 16 (dd, J=8. 0,
jﬁ3~ 6. OHz, 1H) , 2. 21 {s, 3H), 2.
o /NH 56 (s, 3H) , 4. 39 (d, J= 6H =z,
- ° N 1H) , 4. 50 (d, J=9. 6Hz, 1H) ,
oo (t% 7. 02 (tdd, J=8. 0, 2. 4, 1. 2H
el ad », 1H) , 7. 17 (dt, J=10. 0, 2.
CN 4Hz, 1H), 7. 24 (dt, J=8. 0, 1.
2Hz, 1H), 7. 34 (td, J=8. 0, 6.
OHz, 1H), 7. 90 (dd, J=8. 8, 2.
4Hz, 1H) , 7. 98 (s, 1H 8. 20
(d, J=8. 8Hz, 1H), 8. 48 (br s,
1H), 8. 56 {(dd, J=2. 4, 0. 8Hz
1H) .
g7 £ 'H—NMR § {(ppm) 1. 69 (dd, J=
- 8. 2, 5. 4Hz, 1H), 1. 95 (t, J=
. 5. 41z, 1H), 2. 07 (dd, I=7. 8,
JA}, 5. 8Hz, 1H), 2. 23 (s, 3H), 2.
o7 /NN 57 (s, 3H) , 4. 44 (4, = 6H 2z,
\%S 3 1H) , 4. 52 (d, J=9. 6Hz, 1H),
N "y 6. 98—~7. 05 (m, 1H) , 7. 14—7,
7’ F 20 (m, 2H), 7. 20—7. 31 (m, 2H) .
7. 31—7. 38 {m, 1H)Y, 7. 78 {(br
s, 1H), 8. 01 (s, 1H), 8. 10 (d,
J=5. 2Hz, 1H) .
MS [M+H] "=411
9 8 7 MS [M+H] *=4 28
s
>—<b_/ Of—"ﬂ\ N
N
-
Cl
9 G F MS [M+H] =393
NSy
N%f
[0283]
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Ws5545-01 118
EHEHl1 00
(1R, 28) —2—1 (2, 4—FAFLVITv—65—A) X AFN] —2— (4
—Tad e T o) N (B-TaruE) Y —2—A) e a s ARF Y I
F (100) &R
[it5 51
F

=
YO(/A»
o g / ffj
N?/fé % 100

{n284]

AR P repl5—5 (200mg) #¥7uowAXr (10ml) ICEHFIE
AT YA R (1084 1) DMF (@) #MzEE 1 EMEREL-. K
IGHEABERFL., HE o> 4 F2E, — 72 —5—7AFbE VI (8 Bm
g) ®THF (10ml) BHIN, N—Ya1 7 7eerzFarr72y (2500 1) %
Mz BO0CICREL, B/ o074 FPOTHFEBEGZE TLEOETORE T 1BEERE
SEL, ERNFEERE CHALIBGHBERI Y%, ERNEBE*EEERE L%, Bt
FabARZHEEL, BBy L, FEEEKRERB -/ F 7 L THRIY, BE
AEIBREL-, BEAANH-—YURS AV T Ly avw b T T 40— {n—7F 4% fE
e a=2 1) TERL. Sohi-BfmBicyoF o —F Az, WHL-E
HEEREREL ¢, EEXEWw (1 02mg) =87,

'"H-NMR (4 00MHz, d—DMSO) 6§ (ppm) :1. 43—1. 45 {(m,
1THY, 1. 66 (t, J=4. 4Hz, 1H), 2. 02 (s, 3H)Y ., 2. 36 (s
, 3H) , 2. 55—2. 58 (m, 1H) 4. 26 (d, J=10. 4Hz, 1H)
, 4. 59 {(d, J]=10. 4Hz, 1Hy, 7. 15—7. 20 {(m, 2H), 7. 5
7—7. 65 (m, 3H) , 7. 86—-7. 89 (m, 1H), 8. 09 (s, 1H),
8. 20 {d, J=8. 2Hz, 1H), 11. 18 (brds, 1H)

MS [M+H] " =411

[o285]

XERHA1IO01—10401, MEHI1ISUEBWCTF Iy suare FI 2052
CickvaETESZ— [ (2, 4—YAFACY I —5—A4) FXAF] —
2 (4 TFArdede=) roTdasSrhaRrREmraEm1 5 - (5) TH
AR rBPrepl5—5FHWT, EEFAMLOOLAKOFETER L, FER
LC—MSTiT-7,

[o0288]
[#2 7]
SRR | ER MS ENEE S MS EHEH SR MS
101 B 102 S~ 103 R
\i a
jod N 5 o—' )——h‘
o] P =
A MS[M-+H] =427 MS[M+H]+:393
MSIM+4+H] =418
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[o28 7]
[£28]
FEhif  REIER NMR &~ XIEIMS
104 '"H—NMR (4 00MHz, CDC1,) § (ppm)

60 (dd, J=5. 2, 8. OH=z, 1H), 1.
(t, J=5. 2Hz, 1H), 2. 06 (dd,
2., 8. OHz, 1H), 2. 23 (s, 3H),
55 (s, 3H), 3. 88 (s, 3H), 4. 4
(d, J]=9. 4Hz, 1H) , 4. 46 (d, J=
4Hz, 1HY, 7. 03—7. ¢8 (m, 2H),
42—7. 46 (m, 2H), 7. 81 (4, J=
SHz, 1H), 7. 97—7. 98 (m, 2H) ,
24 (brs, 1H) .

MS [M+H] "=441

| o'

o

o

<

Z

o]

o]

'

) rera
=0 O & -

[0288]
EREF 1 05
(1R, 28) —2—[ (2, 4a—TAFAYI v —5—An) X AF0] —N, 2—
R (44— AT ampA) YraFas ARl r (1 05) o8k
[{5 6]

g
o, et
Q (8]
N
N A
7/N

[02809]

BAARCBEPrepl5—5 (33mg) ZDMF (2m1l1) EMHRIYE, 4—-703
oF =Y (1 85mg) . N, N—VAyFarfraoF L7 (23, 5ul) . HA
TU (581. 3meg) ZMAZTEIET20BBES L, REEIZAKEZNA T, Brfg-F
ATTHIH L, FHEBAZBELS,, BEAUASAASIT Ao RIS T 00— (YAMA
ZEN, Hi " Flush™ column, Size: :S (NH~9q4>Y=7 rhFA
J, n—~T7EL HEBEFALO%—6 0%) THERML, EZXREsY (22, 1mg)
Eo -
'H-—NMR (400MHz, CDC1,) 6 {ppm)

1. 53—1. 62 {(m, 1
), 1. 89 (t, J=5. 4H=z, 1H), 2. 01 {(dd, ]1=8. 2, 5. 8H
z, 1H)Y, 2. 25 (s, 3H), 2. 87 (s, 3H), 4. 47 {(dd, =12
4, 9. BHz, 2H), 6. 97—7. 08 {m, 4H) , 7. 37—7. 48 (m

4H) , 7. 50 (brs, 1H), 7. 99 (s, 1H)
[oz90]

R EREFH LI OB —1 123, WAREPrepls—5s&EEOTIVE, EHA1O0
b EEEOFEETER L,
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W5545-01 120

[cza1]
(29 —11
FEhi | aEE NMREDRXiEIMS
106 | F '"H-NMR(400MHz,CDC1,) 6 (ppm):
\tjm“ 1. 58 {(dd, J=8. 0, 5. 2Hz, 1),
JQL 1. 89 (t, J=5. 2H=z, 1tH), 2. 00 (4
o g d, J= . 6. OHz, 1H) , 2. 24 (s,

7 (s, 3H) , 4. 44 (d, ]J=
HY, 4. 48 (d, J]=9. 6H z,
7 1—7. 12 (m, 4H), 7. 39
—7. 36 (m, 2H)Y, 7. 48—7. 55 {m,
7.6 (br, 1H), 7. 99 (s, 1

107 F 'H-NMR (4 00MHz,CDC1,)8 (ppm) :

T, 1. 58 (dd, J=8. 0, 5. 2Hz, 11D,

ifjk 1. 89 (¢, J=5. 2Hz, 1H), 2. 02 (d

o NH d, J]=8. 6, 6. OHz, 1H), 2. 23 (s,

Ao ) 3H) , 2. 56 (s, 3H) , 4. 44 (4, J=

?/} Y /9. 6Hz, 1H), 4. 48 (d, J=9. 6Hz,

): 6. 76—6. 84 (m, 1H), 7. 01

2 {m, 3H) , 7. 21—7. 28 {(m,

2H), 7. 36—7. 45 (m, 1H), 7. 79
(br, 1H), 7. 99 (s, 1H) .

108 | Pz~ MS [M+H] "=428

O
/ 8]
\/\ // N
N p
\]/ cl
109 |Fr '"H=NMR {4 00MHz,CDC1,) 8 (ppm):
s 1. 59 (dd, J=5. 6, 8 OHz, 1HH),
" 1. 91 (t, J=5. 6Hz, 1H), 2. 08 (d
) NH d

, I=5. 6, 8. 0OHz, 1H), 2. 22 (s,
\%% °© 2W 3H), 2. 55 (s, 3H), 3. 41 {s, 3H),
N v 4. 40 (d, J=9. 6Hz, 1H), 4. 45 (d,
?“ == J=9. 6Hz, 1H), 4. 48 (d, J=1 3.
5 F 6Hz, 1H), 4. 52 (4, ]=13. 6H=,
- 1H), 7. 02—7. 08 {m, 2H) , 7. 42
—7. 46 {m, 2H), 7. 97 (s, 1H), 8.
07 (d, J=1. 2Hz, tH), 8. 18 (br
d, J]=5. 2Hz, 1H), 8. 26 (brs, 1
H) .
MS [M+H] "—455
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[0202]
[#30]

W55435-01 121

Fha ] &=

NMREWRXEMS

110

'H-NMR{400MHz,CDC1,)6§ (ppm):
1. 58 (dd, J]=8. 2, 5. OHz, 1H) ,
1. 91 (¢, J=5. 4Hz, 1H), 2. 06—
2. 13 (m, tH), 2. 20 (s, 3H) , 2.
55 (s, 3H) , 4. 40 (4, J]=9. 2Hz,
1H), 4. 46 (d, J=9. 6Hz, 1H), 7.
0D0—7. 08 (m, 3H), 7. 41—7. 48 (m,
2H), 7. 66 (td, J=7. 8, 1. 8H=z.
1H), 7. 97 (s, 1H}), 8. 05 (brd,
J=10. 4Hz, 1H), 8. 28 (dqg, ]=4.
4, 0. 8Hz, 1H), 8. 41 (brs, 1H)

111

TH—-NMR (4 00MHz,CDC1,)8 (ppm):
1. 58 (dd, J=7. 6, 3. 2H=z, 1H),
1. 89 (t, J]=5. 6H=z, 1H), 2. 03—
2. 09 m, 1H), 2. 22 (s, 3H), 2.
28 (s, 3H), 2. 56 (s, 3H), 4. 40
{(d, J=9. 2H=z, 1H), 4. 46 (d, J=
9. 6Hz, 1H), 7. 01—7. 12 (m, 2H),
7. 40~7. 47 {m, 2H), 7. 94 (br d,
J=6. 0Hz, 1H), 7. 97 {s, 1H), 8.
00 (d, J=1. 2Hz, 1H), 8. 28 (br
s, 1H) :

112

"TH—NMR(400MHz,CDC1,)6 (ppm):
1. 62 (dd, J]=8. 4, 5. 2Hz, 1H) ,
1. 90 (t, J=5. 6H=z, 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. 6Hz, 2H) , 7. O
1—7. 08 (m, 2H), 7. 41—7. 48 (m,
2H) , 7. 86 (brs, 1H), 8 00 (s,
2H), 8. 03—8. 11 {m, 2H) .

[0293]
EmFH 113

(1R, 2R} —2— 1T (2, 4-TAFAEV IV —5—A1) X AF L] —N— (5

—ZAF R —2—A) — 1= AT 2 =T o a M a R RS R

113) Ok
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W5545-01 122

113

[D29a]
BAEBEPTrTep20—6 (41. 5meg) »¥sooAF (1. 5ml ) ERC
DkESEBET, AXH ULy R (22 Bul) Mz, BET2EEERLLE
IRFERBHB LD, BEF Voo AS > (1ml) ICEML. KERT, 2—-73 / —
57l (22, 3mg) @Yoo A2 {1lml) BEIN, N—I4
VT rEAZFATI (68, 4dul) B2, BETCAEBEBELL, KIHEIZIKE
A, BB A THELE., FERESSETREEATHEREL. BB SR T LA THEBRE
L BTBEEL-, BEAUS S AST A e RS o— (1HIHE YAMAZEN
L Hi —Flush™ column, Size M, n—7%  ERZFLIY%—
100%) (2HH :  YAMAZEN, Hi—Flush Mecolumn amino
L Size:S, n—FHL HEZFAON%-50%) TEEL, ERiLEY (8.
Omg) &=H7-.
'"H—-NMR (4 00MH=z, CDC1,) &8 (ppm) 1. 25 (s, 3H) , 1.
34 (d, ]=5. 6Hz, 1Hy, 2. 08 (d, J=5. 2Hz, 1H}, 2. 25
{s, 3H) , 2. 53 (s, 3H) ., 4. 29 {(dd, J=153. 6, 9. 6Hz, 2
HYy, 7. 28—7%. 42 (m, 4HY , 7. 42—7. 48 {(m, 2H), 7. 87 (
s, 1H) , 8. 07—8. 138 (m, 2H}) , 8. 32 {(brs, 1H;

[0295]
EHAIL L 4

(1R, 2R) —N— (58— F7 /YT —2—A40) —2—[ (2, 4-URAFAEY I
e 5= FHATFA] —1 —AFN—2 T oo ool o hARRE IR (1

1 4) &AL
[ 5 81

114

[D296]
BARCEPrep20—6 {(4d5mg) Yoo A& (1. 5ml)y EFEIC, K
BERT, %Y rrsal) F (24, Tul) ®#x, ERT2EEHBHR L%, B
EEFLE, BELZ Voo A&y (1. 5ml) ICEEBL., KGEEET, 2—73 /7 —
5 F /03Py (22, 83mg) ODTHF {(1ml1) LN, N—YPA /7T
TFAT I {75, 3ul) #Mz, BRTIFMERLL, KIBICREMAL, Bt
=FACHE L, FHBE*MTEEKRKTHEL, BB/ X0 A TEREE, BIEERGE
Lz, BiEs Va5t sbhro~v b 777 — (1EBHB: YAMAZEN, Hi —F
lush™ column amino, Size M, n—7F2  BBE=2FA0%
—100%) THHEL., Z30LaHm (28, 2mg) &/,
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'H—-NMR (400MHz, CDC1,) 8§ (ppm) 1. 286 (s, 3H), 1
38 (d, J=5. 2H=z, 1H), 2. 12 {d, I=5. 2H:z, 1H) ,6 2. 25
(s, 3H) , 2. 53 (s, 3H), 4. 25 {(a, J=9. 6H=z, 1H), 4. 3
2 (4, I=9. 6Hz, 1H), 7. 30—7. 42 {m, 3H) , 7. 43—7. 4
8 {m, 2HY , 7. 85 —~7. 91 {m, 2H) , 8. 23 (dd, J=8. 6, 1.
OHz, 1H), 8 50 (brs, 1H), 8. 53-8. 56 {(m, 1H)

[029 7]
EmFI1 15
(1R, 28) —2—(3—=—27/Px=n) —2— 1 (2, 4—CRAFHEYI I —5~—A
) AFIAFN] —N— d—TNFuade=i) e FualsaaRdErI R {115~
1) BTR (18, 2R) —2— (3~ F /) 7=x=) —2— [ (2, A~ IJAFHEFUIP
—5—AN) FXAFI] —N— (4—7adnr7o=/) rra7ass-haRsd 3 B
115—2) O
[ib5 9]

N
\{//K HN
. AR A
E F
115-1 115-2
[o298]

AR EBEPrep18—4 (40mg) &4—7A4a7=0 (18, 2mg) O
DMF (1ml) B, SE#2T. N, N—AyFaobrmFar7ir (28, 5
ul) EtHATU (2. Z2mg) #x/o, HETSHEERL-&E, EREEICAREMN
. BEBE = F A THE L, BEE2BIFERBEL-, BRI FALAT AT ST
74— (YAMAZEN, Hi—-Flush ™ Mcolumn, Size M, n——77
o  EFEErTF A1 0% —60%) THEHRE LA, RIZ. HPLC (Daicel Chi
ralpak 1A column, n—FH% :xo2 /7 —130%) TxXTA5ET

Loricky, EHENEY (front peak:13. I1mg, back peak
:12. d4mg) =7, ‘

'H—-—NMR (4 00MHz, CDC1,) 8 {ppm} 1. 58 (dd, J=8. 0
, 5. Z2Hz, 1HY, 1. 96 (¢, J]=5. 4Hz, 1H), 2. 08 {(dd, J=
8. 0, 6. 0H=z, 1H), 2. 25 (s, 3H), 2. 57 (s, 3H}, 4. 49
(s, 2H) , 6. 96—7. 04 (m, 2H) , 7. 40—7. 4 {m, 2H), 7
49 (t, I=7. 8Hz, 1H), 7. 61 (b~ d, = 7

6
J=7. 6Hz, 1H) ,
72 {(brd, J=7. 6Hz, 1H}), 7. 84 {(brd, J=8. 0H=z, 2H)
, 8. 60 (s, 1H)
[o299]
*EHHA1I 16 1171, VR BPrepl8—AaALFEEDT

ERIBRDFEETHS LB L,

FEEEFLLS

147
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[o300)]
[#£31]
S | s NMR &/ XNHEMS
116 N CN IH—-NMR (4 00MHz, CDC

) 8 (ppm) :1. 60—1. 70

P
M. A (m, 1H), 1. 97 (t, J=5.
jé¥: e SHz, 1H), 2. 08—2. 16
m, 1H), 2. 21 (s, 3H) ,

7 (s, 3H) ., 4. 47 (d

., 9. 8Hz, 2H),
44 (m, 1H), 7.

=
B
P
y
L,;Z
.
7
- c
-~ Z\ N
Y
L2
O RN
™ e
Ii
| s
-
[xW)

7. 99 (s, 1H), 8. 04—8.
11 (m, 1H}), 8. 13 (4, ]
=3, 1Hz, 1H), 8. 43 (b

rs, 1H)
117) oN e TH—-NMR (400MIHz, CDC 1
7 . 6 (ppm) :1. 60—1. 70
- g (m, 1H), 1. 96 {t, J=7.
;%i: S+ |4H=z, 1H), 2. 07—2. 15
o N C O O (m,lg),Z.ZE(s,SH),
= SN = N |2, 28 (s, 3H) , 2. 586 (s,
N i %_? N ¢ DIsH) L 4. 44 (4, J=o9. 2H
\?/ ’—F / ez, 1H), 4. 49 (d, J=10.

OHz, 1H), 7. 50 (t, J=
8. OH=z, 1H), 7. 62 (4dt,
J=8. 0, 1. 2Hz, 1H), 7.

73 4{(dt, J=7. 6, 1. 6Hz,
1HY), 7. 77 (brs, 1H),
7. 93 (brd, J=4. 8z,
1H) , 7. 99 (s, 1H), 8.
01 (brs, 1H), 8. 36 (b
rs, 1H).

[0301]
EREH 118
(1R, 28) —2— [ (A—=F)b— 2 —AF ALY I r—5— A4 A% AF 0
] — 2 —FZ o= N—FPUI o —2 - aae A BAFEXTHI R (118 @
=i
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[c302]

WS5545-01 125

HAR - EPrepl1s89—3 (30mg) £2—7FI 002> (8. 9meg) DM
F (0. 75m 1) BiFlc, ERBET, N, N—¥VAqAvForirzFr7yIis (21.

4u1l) FHATUYU (486.
A, EvBs e LT L 2,
4= {YAMAZEN, Hi —F !

i, BERTIMNEBELAE., HINEICAL
EREEEEL, BEY I VASALDI L7 b7
column, Size:S, n—7F#

BT LI 0% —6 0%) THE L, EXfket (32, 1mg) BT,

'"H-NMR (4 00MHz,

z, 3H) , 1. 62

. 4Hz, 1H)Y, 2.
, 2. 56 (s, 3H»

9, 2Hz, 1 H),

Yy, 7. 43—7. 48 {m,
, 1H), 8. 07 (brd,
65 {(br s,

O. 8HM=z, 1H}
[030 3]

*ERHL19—121F, ILrAhBPrepl9—3
EEEOFEICIbEE LER LI,

Page 127 of 453

CDC1l1.) 8 (popm)

0. 97 (t, J]=7. 6H
1H) , 1. 91 (t, J=58
50—2. 65 (m, 2H)

1 H) 4. 51 (d, J=
25—7. 39 {m, 3H

68 {(m, 1H} 7. 99 (s
23 {dq, JT=4. 8,

EEOT I - EREL L8



[D304]
[#£32]

W5545-01

EHEF BN

NMREU/ZIIMS

119 @

o] F{H
i
Mo y{‘ Rﬁ/}
T !

'H—NMR (4 00MHz, CDC1l,) & (pp
m) :0. 985 {(t, J=7. 6Hz, 3H),
1. 60~1. 63 {m, 1H), 1. 90 (¢,
J=5. 2Hz. 1H), 2. 11 (brdt, 1

H), 2. 51—2. 62 (m, 5H) , 4. 42
(d, J=9. 2Hz, 1H), 4. 48 {d, J
=9. 2Hz, 1H), 7. 27—7. 51 (m,
6H) ., 7. 91 (s, 1H), 8. 08 {(m, 2

H), 8. 26 (brds, 1H).
MS [M+H] "=407

120 ©
QANH

'TH—NMR {(400MHz, CDC1.) 8§ (pp
m) 0. 97 {(t, ]=8. OHz, 3H), 1.
67 (dd, 1=8. 4Hz, 5. 2H=z, 1H),
1. 93 (¢, J=58. 2H=z, 1H), 2. 186
(dd, J]=8. OHz, 5. 6Hz, 1H), 2.
50—2. 60 (m, 5H) , 4. 40 (4, J=
9. 6Hz, 1H) , 4. 48 (d, 1=9. 6H
z, 1H), 7. 29—7. 46 (m, 5H) . 7.
89 (dd, J=2. 4H=z, 8. 8Hz, 1H),
7. 97 (s, 1H), 8. 23 (d, J]=8. 8
Hz, 1H}). 8. 53—8. 35 (m, 2H) .
MS [M+H] "=414

'H—NMR (4 00MHz, CDC1.,) & (pp
m) :0. 99 (t, J=7. 6Hz, 3H), 1.
53 (dd, J=8. OHz, 5. 2Hz, 1H) ,
1. 93 {(t, I=5. 6Hz, 1H), 2. 12
{(brdt, J=8. 0Hz, 1H), 2. 51—
2. 60 (m, 5H) , 4. 41 (d, J]=9. 2
Hz, 1H), 4. 48 (d, J=9. 6Hz, 1
H), 7. 26—7. 47 {(m, 5H) . 7. 61
(dd, J=2. 8Hz, 9. 2H=z, 1H), 7.
g7 (s, 1H), 8 06 (d, ]=9. 2Hz,
1H), &8 22 (d, J=2. 8H=z, 1H) 8.
29 {brds, 1H) .

MS [M-+H] "*=4223

121 @
o NH
i o xN
T
M /V
N%\/N —
i Ci
[D305]

126

* B 122 1243, ARV EPrepl9—3LEBOTI LV &EERS 1L

R#oFEIILIDERLEZ,
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W5545-01
[o306]
[#33]
EHafl g NMR B/ XIEMS
122 A '"H-NMR (400MHz, CDC1,) & (pp
Qj%, m) : 0. 99 (t, J=7. 4Hz, 3H), 1.
OJAXWH 62 (dd, J=7. 8, 5. OHz, 1H), L.
/ g 89 {(t, J=5. 6H=z, 1H), 2. 11 (d
/ﬂkﬂy %%T d, J=7. 8, 5. 8Hz, 1H), 2. 27 (s,
No N /ﬁ% 3H) , 2. 50—2. 65 (m, 2H), 2. 5
7/ F 7 (s, 3H), 4. 43 (d, J=9. ZHz=z,
1H) , 4. 80 (d, ]=9. 2Hz, 1H),
7. 25—7. 32 (m, 1H), 7. 33—7.
39 {(m, 2H), 7. 43—7. 47 (m, 2H),
7. 96 (brd, J=6. 0OH=z, 1H) , 7.
97—-8. 01 {(m, 2H), 8. 40 (br s,
1HD .
123 'H—NMR {(400MIz, CDC1,) & (pp
(j%y m) 1. 02 (t, J]=7. 2Hz, 3H), 1.
vf%Lm 63 (dd, J=7. 6, 5. 2Hz, 1H), 1.
d Lw 91 (t, J=5. 4Hz, 1H), 2. 14 (d
/§%§ i;% d, J]=8. 0, 6. OHz, 1H), 2. 54—
N?m e 2. 67 (m, 2H), 2. 57 (s, 3H) , 3.
: 78 (s, 3H) , 4. 50 (dd, J=19. 2,
9. 6Hz, 2H), 7. 25—7. 31 {(m, 1
H), 7. 31—7. 38 (m, 2H) , 7. 41
—7. 47 {m, 2H) , 7. 86 {(t, J=2.
2Hz, 1H), 7. 98—8. 08 (m, 3H) ,
8. 20 (brs, 1H) .
124 'TH—NMR (400MHz, CDC1,) & (pp
”"'».. \ m) 1. 04 (¢, J=7%. 8H=z, 3H), 1.
JA>‘ 58—1. 67 (m, 1H), 1. 89 (t, J=
o g 5. 6Hz, 1H), 2. 03—2. 09 (m, 1
N A ), 2. 55—2. 66 {(m, 2H), 2. 58
Neg N = (s, 3H), 4. 50 (dd, J=14. 6, 9.
7’ F 4z, 2H} , 6. 95—7. 03 (m, 2H) ,
7. 26 7. 32 {m, 1H), 7. 33—7,
48 (m, 6H), 7. 57 {(br s, 1H), 8.
00 (s, 1H) .
[0307]

*EMHM I 25— 126N R BEBPrepl7—4¢ffEnrIvdsr, EHFA1IO

FHRICLY SRR L -,
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W5545-01 1z8

[o308]

[#3 4]

ES R SeEae NMR AU M S

125 —NMR{400MHz,CDC1,)é§{ppm):

1. 47 (d4d, }=5. 2, 8. 0OH=z, 1H) ,
1. 83 (dd, }=5. 2, 6. 4Hz, 1H},
2. 12 {dd, J=6. 4, 8. OH=z, 1H)} ,
2. 23 (s, 3H), 2. 54 (s, 3H) , 4.
03 (s, 3H), 4. 21 (d, I]=9. 4Hz,

1H},4.27(d J=9. 4Hz, 1H), 6.
93—6. 99 {m, 2H), 7. 28—7. 45 (m,
3H), 7. 87 (s, 1H), 8. 14 (4, J=
3. 2H=z, 1H), 8. 17 (dd, J=4. 4,
9. 6Hz, 1H). 8. 60 (brs, 1H).

126 'H-NMR (4 00MHz,CDC1,) 8 {(ppm):
1. 49 (dd, J=5. 6, 8. OH=z, 1H) ,
1. 85 (da, J=5. 8, 6. 2H=z, 1H) ,
2. 12 (dd, J=6. 2, 8. 0OHz, 1H) ,
2. 22 (s, 3H), 2. 54 (s, 3SH), 3.
98 (s, 3H), 4. 27 (d, J]=9. 6H =z,
1H), 4. 32 (d, J=9. 6Hz, 1H), 6.
93—7. 00 (m, 2H), 7. 29—7. 33 (m,
2H)Y , 7. 38—7. 40 {m, 1H), 7. 89
(s, 1HY, 7. 96 {brs, 1H), 8. 24
tbrd, 1H}, 8. 36 {dd, J]—=1. 4, 4.
6Hz, 1H), 8. 57 (d, J=2. OHz, 1
H) .
MS [M+H] =405

[0309]

w1 27

{1R, 28) —N— (5—3TFT U —2—oa) —2— [ (82— rFir—q4 —RF

YISV 5 AN AR UATN] —2  Trmau oA asSrHaRFwdI R (127

} OB
[ibe 1]

(;tfiifm

\F“ h

127

e

[0310]

HAREPrep 21 2FEEH1EERGEECTI MeTdE itk uamLz,

MS [M+H] * =418
[0311]
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W5545-01 129
EhH 1
{1 R, S) —N— (5—7pptUdr—2—An) —2— [ (2—x=FA—4—AFNLE
yzir—5— 4»)%%/%%w]~2—71ﬂW/ﬁmjmn/ﬁwﬁ%ﬁiF(12&
e
[{Le 2]

AN

3
/ 7
E/ B 128

K &l

[0312]

BEFZ 20U R BPrep 2 22 EREP L CEHECTEETT I RMEd D &I L0 &8
L7,
MS [M+H! " =423

[6313]
Em@ 1 29
(1R, 28) —2— {3, 5—=Y7Ad 0T/} —2— 1 (2, 4—URAFAEY I
—5 —AN) AXAFN] —N— (58— da—g—AF L Jr—2—A1) - 77
oA AAER Y IR (129 a5
[tbe 3]

F

/

I
e

2-~.

N
SN S
T 129

[0314]

AR EBEPreplb6—7 (1. 0g) ODMFE®K (20ml) i22—-—73 /-5
—7AFd -4 -2 {(415meg) HATU (1. 71g) . N, N—TAq4 V7
DEATFATIC (1. 56ml) A7, SETC2AMHERL-E. HEEICAE
Mz, PRFAZ—F I CTHEBLEZ, F8BS BRI/ R T LTEHERLERBL -,
EEAMEMEEEL. BEANH-— Y AFAL BT ALAIRY 5T 7 — (YAMAZEN
L, Hi—~Flush™ column, BHE®R n—~7"% .  EEEE=FNL=94:1—
1:2) X2 CTHELUERZEE® (880mg) &,

"H-NMR (4 00MHz, CDC1,) é6 {ppm) :1. 60—1. 63 (m, 1
H), 1. 92 {(t, J=5. 6Hz, 1H}, 2. 07 {(brdt, I]=8. 0H=z,

1HY , 2. 22 {(s, 3H), 2. 27 (s, 3H), 2. 56 (s, 3H), 4. 4
1 {(d, }J=9. 2Hz, 1H}, 4. 49 (d, J=9. 6H=z, 1H), 6. 786 (
t, J=8. 8Hz, 1H}), 6. 97—6. 99 (brd, 2H) , 7. 90 {(d, ]
=6. 4Hz, 1H), 7. 9 (s, 2H) , 8. 27 {brds, 1H).

[o0315]

*EFF I SO0 - 138X PN ECEPreplb—~TEHEEOTIVEE, EEHLO
FEZEY &L,
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W5545-01
[0316]
[#35—1
EHEF SR NMR (4 00MHz, CDC1,.) BUO/XIEIMS
130 F 'H—NMR 6 (ppm) :1. 60 (dd, J=5.
2Hz. 8. OHz, 1H), 1. 92 (t, J=5. 6
. - IHz, 1H), 2. 03 (brdt, J=7. 6Hz, 1
JAX‘ H), 2. 25 (s, 3H), 2. 57 (s, 3H), 4.
o7 4N lae (d, J=9. 6Hz, 1H), 4. 51 {(d, J=
\%ﬁ # |10. OHZz, 1H), 6. 75 (¢, ]=6. 8Hz,
§, L{ 1H), 6. 97—7. 01 (m, 4H), 7. 38—7.
F |40 (m, 2H), 7. 62 (s, 1H), 8. 01 (s,
1H) .
MS [M+H] "=428
131 F TH—NMR & (ppm)} :1. 39—1. 62 {(m
1), 1. 94 (v, J=5. 2Hz, 1H), 2. 1
Fi’%, 1 (brdt, J=8. OHz, 1H), 2. 21 (s,
)f>‘ 3H) , 2. 56 (s, 3H) , 4. 41 {(d, J=9.
¢ N |6Hz, 1H), 4. 50 (d, J=9. 6Hz, 1H),
}2} (ﬁ 6. 76 (v, J=6. 8Hz, 1H), 6. 98—7.
Ny 4 ~~ |04 {(m, 3H), 7. 65 (t, J=7. 6Hz, 1H),
/ 7. 99—8. 03 (m, 2H), 8. 26 (4, J]=4.
OHz, 1H), 8. 47 (s, 1H) .
MS [M+H] "=411
132 G "TH—-NMR & (ppm) :1. 62 {(dd, J=5.
o 6Hz. 8. 4Hz, 1TH), 1. 93 (t, J=5. 2
F,Q¢ Hz, 1H), 2. 10 (brdt, J=7. 6Hz, 1
Jﬁx; H)y , 2. 22 (s, 3H), 2. 56 (s, 3H) , 4.
PN a0 (d, J=10. OHz, 1H), 4. 49 (d, ]
}A? AN =9 2Hz, 1H), 6. 76 (t, J=8. 8Hz
NN == 1H), 6. 96—7. 00 (m, 2H), 7. 61 (d
/ ¢ |d, J=2. 8Hz, 9. 2Hz, 1H), 7. 99— 38
02 (m, 2H), 8. 21 {(d, J=2. OHz, 1H),
8. 45 (s, 1H) .
MS [M+tH] =445
133 F 'H-NMR & (ppm) :1. 61—1. 64 {(m,
- 1H), 1. 93 (t, J=5. 2Hz, 1H), 2. 0O
A, 9 (brdt, J=8. OHz, 1H), 2. 22 (s,
Jé} 3H) , 2. 56 (s, 3H), 4. 40 (d, JT=9.
? °,ﬁ~ 6Hz, 1H), 4. 49 (d, ]=9. 6Hz, 1H),
= 7N 16. 74—6. 79 (m, 1H), 6. 98 (d, J=6.
NN ﬁj OH=z, 2H), 7. 36—7. 41 (m, 1H) , 7.
/ F 199 (s, 1H), 8. 05 (dd, J=3. 6Hz, 9.
2ZH=z, 1H) . 8. 11 (d, J=2. 8Hz, 1H),
8. 35 (brds, 1H) .

MS [M+H] "'=429
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W5545-01 131
[#35—2]
134 F 'TH—NMR & {(ppm) 1. 81 —1. 63 {(m,
Lﬁ N 1HY, 1. 92 (t, J=5. 6Hz, 1H), 2. 0
F :f% 2 (dd, J]=5. 6H=z, 8. 4H=z, 1H), 2. 2
o Jan 5 (s, 3H), 2. 58 (s, 3H), 4. 45 (d,
N J=9. 6Hz, 1H) . 4. 51 (d, J=9. 6Hz,
”yw = 1tH), 6. 75 {(t, J=8. 8Hz, 1H), 6. 9
6 7. 12 (m, 4H) , 7. 47—7. 53 {m, 1
HY , 7. 62 (s, 1H), 8. 01 (s, 1H) .
MS [M+-H] =446

Page 133 of 453



=
]

W5545-01 1
[0317]
[386]
SRR B | A NMR RO XIIMS
135 *H—NMR (4 00MHz, CDC1,) 6 (ppm) :

1. 63 (dd, ]=5, 6Hz, 8. 4Hz, 1H),
1. 93 (t, J=5. 2H=z, 1H), 2. 09 (d
d, J=5. 6Hz, 8. OH=z, 1H), 2. 268
(s, 3H), 2. 57 (s, 3H;, 4. 44 (d,
J=98. 2Hz, 1H) ., 4. 50 {(d, J]=9. 6
Hz, 1H), 6. 74—7. 01 (m, 53H) , 7.
59 (brds, 1H), 8. 0D0—8. 07 (m,
2H) .

MS [M+H] "=446

136

'H-—NMR (4 00MHz, CDC 1., 8 (ppm) :

F
li] 1. 65 (dd, J=5. 2Hz. 8. 4Hz, 1H),
. - 1. 94 (t, J=5. 2Hz, 1H), 2. 10 (d
yfjm d. J=5. 6Hz, 8. OHz, 1H), 2. 24
W L8 L F (s, 3MH), 2. 57 (s, 3H), 4. 43 (4,
' /ﬁf J=10. OHz, 1H) . 4. 51 (d, J=10.
SN s OHz, 1H) , 6. 70—6. 79 (m, 2H),
' 6. 96—7. 08 {(m, 3H) , 7. 73 (brd
s, 1H) , 7. 96—8. 01 {(m, 2H) .
MS [M+H] *=446
137 £ 'H—NMR (4 00MHz, CDC1,)é (ppm) :
1. 67 (dd, J=5. 2Hz. 8. 4Hz, 1H),
N 1. 96 (t, J=5. 6Hz, 1H), 2. 15 (b
OJ%}W rdt, J=7. 2Hz, 1H), 2. 21 (s, 3
\Yﬂ SIS H), 2. 56 (s, 3H), 4. 39 (d, J=1
K " 0. OHz, 1H), 4. 48 (d, J=10. OH
T z, 1H), 6. 77 (t, J=8. 4Hz, 1H),
3 6. 80-7. 02 (m, 2H), 7. 89 (dd,
Jj=2. OHz, 8. 8Hz, 1H), 7. 99 (s,
1H) , 8. 18 (d, J=9. 2Hz, 1H), 8.
55—8. 58 {m, 2H) .
MS [M+H] *=436
138 F "H—NMR (4 00MHz, CDC1,) 6 (ppm) :
2\ 1. 63 (dd, J=5. 8, 8. OHz, 1H),
s*w%“ 1. 92 (t, J=5. 8Hz, 1H), 2. 08 (d
j%% d, J=5. 8, 8. OHz, 1H), 2. 24 (s,
A 3H), 2. 56 (s, 3H), 3. 87 (s, 3H),
YAB & 4. 41 (d, J=9. 8Hz, 1H), 4. 50 (d,
B J=9. 8Hz, 1H), 6. 77 (tt, J=2.
/ Voo 4, 8. 8H, 1H) , 6. 97—7. 02 (m, 2
H), 7. 78 {(d, J=6. 8Hz, 1H}), 7.
97 (d, J=2. 4Hz, 1H), 8. 00 (s,
1H) , 8. 28 (brs, 1H) .

MS [M+H] =459

[0318]
*FEHF 139 —142iF, PARMEPrep 23 ¢EFEE0T I 5, HEiH1 LEEREROTFE
i heaski,

Page 134 of 453

ps



[0319]
[#37]

W5545-01

Pl S

NMRE, " XIIMS

139 @
OANH
|

'"H—-NMR (400MHz, CDC1,) § (pp
m) :1. 64 (dd, J=8. 0H=z, 5. 2H
z, 1H), 1. 91 (t, J=5. 2Hz, 1H) ,
2. 12 {(brdt, J=8. 0OHz, 1H), 2.
62 (s, 3H), 3. 28 (s, 3H), 4. 2
7—4. 55 (m, 4H), 7. 26 —7. 46 (m,
6H) . 7. 62 (dd, J=2. 4Hz, 8. 8
Hz, 1tH), 8. 05—8. 08 (m, 2H) ,
8. 23 (d, J=2. 4H=z, 1H), 8. 29
{(brds, 1H) .

MS [M+Na] "=4861

140 (:
o//g,}‘m«l
f

MS [M+Na] "=452

141 (j
e

'"H—NMR (400MHz, CDC1,} § (
m) :1. 62—1. 64 {m, 1H}), 1
(t, J=5. 2Hz, 1H), 2. 12 (brd
t, J=7. 6Hz, 1H), 2. 62 (s, 3H),
3. 27 (s, 3H), 4. 27—4. 55 {(m,
4H) , 7. 30—7. 46 (m, 6H), 8. 0O
8—8. 12 (m, 3H), 8. 37 (brds,
1H) .

MS [M+] =423

142 ()
OANH

MS [M+tH] =425

133

[o320]

XEHFE143— 1501, VARCERPrep23LEBOTYI VS, ERFS 1 EREEOE

BIZE &R LT,
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IM+H]* =440

W5545-01
[0321]
[£3 8]
R | WS MS Ehafl SR MS FEhufs | Hia=l MS
143 144 145
g
Y NE
3] NH e /? ° ,fl\'f“ N P jii
~ [ o o ¢ s o™ A
(o] o SN Ry N e M
ROEES LA U
yn F 7 ki H
I <l
[M+H"=439 [M+HI* =473 [M+H]* =437
146 147 @ 148 P
o 7 g :,}H\(F o /0 ° 'iH \ 74
= pr A\ o =
RolNe o O Ty
7/ 7/ F \!/ F
F

[IM-+H1" =422

9
14 %\\i 150 @ \
Ty WS,
O 4 M o pas
o3 Y y
\oy\? fj\\\ N\\KN ?ij*(\/
N“v\/?‘q %\) { A
/ F
R
(M+H1T=422 [IM+H]}*=440
[0322]

134

*EHF151— 15315, PAEVEPrep 24 FEFOTFTIEE. El 2EECFE
P R I 0 U

[03 23]
[#39]
] | HEEI. MS EREH] | S MS TR H | HEEX. MS
151 cl 152 cl 153 %
o/"o NH O/; P /? Of’j"fﬂ
A /o \%S $ m C\%a
Nyn =~ M D T \
/ E \rN 3
i
[(M+H] =427 [M+H]*=434
[M-+HI1"=443
[032a]

*ERF 1 54— 15715, ANVFArBPrep 25 fEon7TI v, Eafll FEEOFE
HBiok v &L,
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W5545-01 135

[o325]
[%4 0]
Ehagl |HEN MS FEhEfF | FEIERL, MS
154 i 155 1

156 157
NH
v N
3
1 ’
[M+H] "=434 [M+H] *—=409
[0326]

*EEFHLIS58— 1611k, #/LRCEBEPrep26 LEEDT I %, ElA1 L RAEOERE
THETAZILICEDER LT, EHA16 1ET I EEPAEXFSASEILE (Chiral
pak— 1A (~%#r ZF/—=70:230, 15mL min. 254nm. r
t) 10. 5min ((+) —f) . 13. Omin ({(—) —{k,  EfHLEEH) .
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W5545-01 136
[0327]

[#£42 1]
FE R (BN, MS Ehawl [iEER. MS HEEH HEENR, MS

15814 159 C’\(/E 160 C"/]
m \ ~

oJ.%w

1
@]

'},
H{j%/
Ay

\ik/\(
{ Y

g
N

~¢
/
o

(M+H] "= M+HI*"=4009
IM+H] =443 - H
434
lﬁlcwij '"H—-NMR (400MHz, CDC1,) 8 (ppm):

- 1. 59 (dd, J=8. 0, 5. 2H=z, 1H)},
0J§%m 1. 91 (t, J=5. 2Hz, 1H), 2. 07 (d
0 ey d, J=8. 0, 6. OHz, 1H), 2. 21 (s,
E/W (ﬁ} 3H), 2. 56 (s, 3H), 4. 40 (4, J=
bt Y l9. 8Hz, 1H), 4. 47 (d, ]=9. 6Hz
i F 4 ’ ’ ?
1HY, 7. 34—7. 72 (m, 5H) , 7. 97
(s, 1H), 8 07 (dd, J=9. 2, 4. 0
Hz, 1H). 8. 12 {(d, J=2. 8Hz, 1H},
8. 36 (brs, 1H).

[os 28]
EHiH 1 6 2
2— {2, 3—7nAdo 7o) —2— [ (2, 4A—UR2AF0PY I —5—74/1) 4%
VAF] —N—- (5—7Adnt ) —3—As) o maslr AR IR (162

) DEER
[ite a4}
F
1/ l
S
JNH
; S O
= &
j )
]
N?y/N “\) 162
F
[0329]
TARCEPrep 27 %, EHFAS 1LEFBOTETTINET AL EKL
7.

'H~NMR (4 00MHz, CDC14)} 86 (ppm}) :1. 53 {dd, J=5. 2
Hz, 8. 0OHz, 1 H), 1. 94 (&, J= cHz, 1H), 2. 16—2. 2
2 {m, 4H)Y, 2. 54 (s, 3H}), 4. 34 (4, J=9. 68Hz, 1H), 4.
42 (d, 1=9. 6Hz, 1H) , 7. 06—7. 42 (m, 4H) , 7. 93 (s,
1H), 8. 09—8. 14 {m, 2H), 8. 34 (brds, 1H)
MS [M+H] " =429

[0330]
EHH 16 3

2— (2, 5—7AAd0Ta=) —2— [ (2, 4—VATNEYI—5—AA4) A%

o
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W5545-01

137

CAFA] - N— {(5—Znidor Yl —o— 1) rradalohadd I N (163

) DER
[1b6 5]

/f NH

-
Q
n

N

R\
g 163
F

S
5

——
{

[C331]

HNFR P rep28%, EWNES 1 EERBOTETT I N4 L0 ERKRL

7=

'H-NMR (40 0MH 2z,

Hz., 8. 0Hz, 1H),
t, J=7. 6Hz, 1H}

(d, J=9. 6Hz, 1H)
43 (m, 4H) , 7. 93 (s,

4 {(brds, 1H)

MS [M+H] " =429
[0332]

*EMG164—17

2
EREOCFETHEL TER L.
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W5545-01 138

[03 3 3]
[#4 2]
Lha il | #EE NMRREIN,XEMS
164 F 'H—NMR (400MHz, CDC1,) & (pp
F m) :1. 58 (dd, J=5. 2Hz, 8. 4H
q’%f\ z, 1H), 1. 91 (t, J=5. 2Hz, 1H),
,fjk 2. 05 (brdt, J=8. OHz, 1H), 2.
o N 21 (s, 3H) , 2. 26 (s, 3H), 2. 5
N ZN 15 (s, 3H), 4. 40 (d, ]=10. OHz,
N - 1H) , 4. 46 (4, J=9. 6Hz, 1H) ,
7/ Tk 7. 10—7. 23 {(m, 3H), 7. 91 (4,
J=5. 2Hz, 1H), 7. 96—7. 98 (m,
2H) , 8. 49 (brds, 1H).
MS [M+H] *=443
165 F "H—NMR (4 00MHz, CDC1l,) & (pp
F m) :1. 57 (dd, J=5. 2Hz, 8. OH
i, z, 1H), 1. 90 (t, J=4. 8Hz, 1H),
Jﬁ)\ 2. 00 {brdt, J]=8. 0Hz, 1H), 2.
T g 25 (s, 3H), 2. 587 (s, 3H) , 4. 4
ﬁ%ﬁ E}E 5 (d, J=9. 6Hz, 1H) , 4. 48 (4,
Ny N S J=10.0Hz, 1H), 6. 97—7. 41 (m,
7/ E 7H) , 7. 58 (s, 1H), 7. 80 (s, 1
H) .
MS [M+H] *=428
1686 F 'H—NMR (400MHz, CDC1,) § (pp
F m) : 1. 538 {(dd, J=5. 2Hz, 8. 4H
e, z, 1TH), 1. 91 (t, J=5. 2H=z, 1H),
Jﬁ>§ 2. 08 (brdt, 1H), 2. 21 (s, 3H),
A 2. 55 (s, 3H), 4. 40 (d, J=9. 6
N qfﬁ Hz, 1H) , 4. 46 (d, J=9. 2Hz, 1
Ny N §) H), 7. 01—7. 22 {m, 5H) , 7. 63
/ —7. 67 {m, 1H), 7. 98 (s, 1H) ,
8. 03 (d, J=8. 4H=z, 1H), 8. 26
{(d, J=4. OHz, 1H), 8. 44 (s, 1
H) .
MS [M+H] =411
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W5545-01
{0234]
[F43 1]
FEinfl | HiEEC NMR B MEMS

167 F "H—NMR (400MHz, CDC1,) & {(pp

F m) :1. 83—1. 68 (m, 1H), 1. 94

{(t, J=5. 2H=z, 1H), 2. 12 (brd

JéL t, J=7.6Hz, 1), 2. 21 (s, 3H),

PN 2. 58 (s, 3H), 4. 38 (d, J]=9. 6

V%y ax Hz, 1H), 4. 44 (d, J=9. 6Hz, 1

Mo n = H), 7. 13—7. 32 (m, 4H), 7. 90

(dd, J]=2. 4Hz. 9. 2Hz, 1H), 7.
7 (s, 1H), 8. 19 (s, 1H), 8. 5
{s, 1H), 8. 56 (d, J]=2. 0Hz,
1H) .

MS [M+H] "'=43686

1638

'H—NMR (400MHz, CDC1.) 6 (pp

m) :1. 58—1. 81 {(m, 1H), 1. 91
(t, J=5. 6Hz, 1H), 2. 07 (brd
t, J=6. OHz, 1H), 2. 22 (s, 3H),
2. 56 (s, 3H), 4. 38 {d, J=92. 2
Hz, 1H) , 4. 45 (d, J=9. 2Hz, 1
HY, 7. 12—7. 31 (m, 3H)Y, 7. 62

(dd, J=2. 4H=z, 8. 8Hz, 1H), 7.
97 (s, TH), 8. 03 {(d, J=8. 8H =z,
1H) , 8. 22 (d, J=2. 8Hz, 1H),

833 (s, 1H) .
MS [M+H] "=445

138

1609

'H—NMR (4 00MHz, CDC1,) 6 {(pp
m) :1. 58—1. 61 {m, 1H), 1. 91
(t, ¥=5. 2Hz, tH) , 2. 07 (br d
t, J=8. 0Hz, 1H), 2. 21 (s, 3H),
2. 56 (s, 3H), 4. 39 (d, J]=9. 6
Hz, 1H), 4. 45 (4, = 6Hz, 1
H), 7. 12—7. 41 (m, 4H), 7. 97
(s, 1H), 8. 04—8. 08 (m, 1H) ,

8. 12 (d, J=2. 4Hz. 1H) 8. 30 (b
rds, 1H) .
MS [M+H] =429

170

"H—NMR (400MHz, CDC1l,) 6 (pp
m) 1. 58—1. 861 {(m, 1H), 1. 90
(¢, J=5. 6H=z, 1H), 1. 9 d,
J=6. 0Hz, 8 4Hz, 1H), 2. 25 (s,
3H) , 2. 57 (s, 3H) , 4. 44 (4, ]
=10H=z, 1H), 4. 47 (d, J]=9. 6H
z, 1H), 7. 04—7. 31 (m, 5H)Y, 7.
48—7.53{(m, 1HY, 7. 57 (s, 1H),
8. 00 (s, 1H) .

MS [M+H] "=446
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[543 —2]
171 F TH—NMR (4 00MHz, CDC1,) & (pp
Fu m) :1. 58—1. 62 (m, 1H), 1. 91
b (t, I=5. 6Hz, 1H), 2. 08 (dd,
j%X~ J=6. 0Hz, 8. 0Hz, 1H), 2. 26 (s,
o Jown o |3H), 2. 57 (s, 3H), 4. 43 (d, ]
w¢K ¢~ =9. 2Hz, 1H) , 4. 47 (d, J=9. 2
N T ) Hz, 1H), 6. 81—6. 91 (m, 2H) ,
7“ I 7. 11-—7. 32 (m, 3H) , 7. 59 (b
F ds, 1H), 7. 99—8. 08 {(m, 2H) .
MS [M+H] "=446
172 F IH—NMR (4 00MHz, CDC1l,) 6 (pp
F m) :1. 62 (dd, J]=5. 6Hz., 8. 4H
A z, 1H), 1. 92 (t, J=5. 6Hz, 1H),
Ve 2. 08 (dd, J=5. 6Hz, 8. 4Hz, 1
o NWo HD L 2024 (s, 3H), 2. 57 (s, 3H),
R 4. 42 (d, J=9. 6Hz, 1H) ., 4. 47
N Y {(d, J=10. OHz, 1H), 6. 71—86.
7/“ e 75 {m, 1H), 7. 02—7. 32 (m, 4H) ,
7. 73 {(brds, 1H), 7. 99 (br dm,
2H) .
MS [M+tH] "=448
[6335]
HE#H 173

(1R, 28)Y —2— (3, 4a—Y7aFdardo=n) —2— [ (2, 4—AFE Y I
—5—~AAY FEIAFA] ~N— (5—~TAFdo—4d A RZ YD —2—A) rua
FasRrhudRE Y IR (173 OFK

[ib6 6]

F
]

K()
J£>WH
o g
% P
7 ;
N\N H
T’ o 173
§

3 F
[03386]
Prep29mbEEA7 30 ELTERLT,
PH-NMR (400MHz, CDC1,) & {(ppm) :1. 60 (dd, J=5. 86
, 8 OH=z, 1H), 1. 90 (t, J=5. 6Hz, 1H)Y, 2. 06 (dd, J=
5. B, 8. 0OHz, 1H), 2. 24 (s, 3H), 2. 56 (s, 3H), 3. 88
{s, 83H) , 4. 40 (d, J=9. 6H=z, 1H}), 4. 46 {(d, ]1=9. 6H =z

, 1H}), 7. 12—7. 32 (m, 3H) , 7. 79 (d, J=6. 8Hz, 1H) ,
7. 98—7. 99 (m, 2H), 8. 25 (br s, 1H)
MS [M+H] " =459

[ca337]
R EHHEH 1 74170, DLFACEBEPrep30FEOT7TI 2 EWBEIA6 DR
ZEDEELAERLAE,
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141

[03.38]
[324 4]
FEhfl | FiEl, MS FEpa ) | BEER, MS
174 ‘ 175 ‘
A\ N
o St
. S \f*y (g?
/ ) ; #
N 7 M. -
‘\\[/N Sy SN R)
g : I b
MS [M+H] "= MS [M+H] =
407 423
[0339]
FEWHHMI 76— 1 77 IREFAI I OINLT U EPrepl3l tHEDT I 2EREE
1 OFHEITIVESLEH L,
[0340]
[#%4 5]
LR | #ESX, MS Zhifl | WA, MS
176 177
i i
) N
I
o }\NH
Q
N s
I !
MS [M+H] *=
407

[0341]
XEHEA I TB— 18 0ZHEFI2OAAR L EPrep 32LLEOT I 5 EEYE

1DOFERICEIVESLER L,
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[0342]
[246]
EifF g, MS il | HEETl, M S
178 ¢ 179
e AN
A %&ﬁ
= AN o 3
Ne i [ I i’:a\s‘
, & }“ s
MS [M+H] = (
414 MS [M+H] “=
407
180 TH-NMR (4 00MHz, CDC1.,)§ (ppm) :
1. 49—1. 55 {(m, 1H), 1. 97 (1, J
. =5. 2H=z, 1H), 2. 16 (4d, J=28. 2,
o 4 N 5. 8Hz, 1H), 2. 21 (s, 3H}, 2. 5
/} /'§ 3 (s, 3H), 2. 55 (s, 3H), 4. 45 (d
NaooN d, J=11. 0, 9. 4Hz, 2H) , 7. 17—
7/ & 7. 31 {m, 4H) , 7. 42—7. 48 {m, 1
H} , 7. 82 (brs, 1H}y, 7. 923 (s, 1
H), 8. 14 (brd, J=8. 8H=z, 1H),
8. 38 (d, J=3. 6Hz, 1H), 8. 58 {d,
J]=2. 4H=z, 1H) .
[0343]

142

¥ EWHFI IR 1~ 1R 2N ERIIDLIALTR P rep 33T I 2 EFH

4 5OFERICIVESLERLAE.
[0344]
{4 7]
el %ﬁﬁ MS FE HE R %Eﬁ MS
181 | .© 7 182
p// O,;}\i\fl-i o N
' s e S
MS [M+H] "= MS [M+H] *
423 439
[0345]

*EWEF 18310901 FHEFIAOIANRN L EPrep 34 ETOT I 5 ERE
1DFEICIOES AL, EEFA186—-190FT7058 1L,
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[0346]
[#48—1]
EHEE (L NMR BT/ IEMS
183 o 'H-NMR (400MHz, CDC1l,) é (pp
m} :1. 88 (dd, I]=5. 6, 8. OHz,
A 1TH), 1. 92 (t, J]1=5. 6Hz, 1H) ,
2. 16 {(dd, 1=5. 6, 8. 0OHz, 1H),
. N 2. 21 (s, 3H), 2. 55 (s, 3H) ., 3.
N 7 N 83 (s, 3H) , 4. 37 (&4, 1]=9. 6Hz,
Mo N = 1H) , 4. 50 (d, J=9. 8Hz, 1H) ,
& 6. 85 (ddd, J=0. 8, 2. 6, 8. OH
N z, 1H), 7. 00—7. 05 (m, 2H), 7.
29 (t, J=8. OHz, 1H), 7. 89 (4
d, J=2. 2, 8 8Hz, tH), 7. 96 (s,
1H) , 8. 21 {d, J=8. 8Hz, 1H) ,
8. 48 (brs, 1H}, 8. 56 {(dd, J—
0. 8, 2. 2H=z, 1H) .
MS [M+H] *=430
184, o '‘H—NMR (4 00MHz, CDC1!,) 6 {(pp
: m) :1. 63 (dd, J=5. 6, 8. 0H z,
‘7[_\} 1H) , 1. 90 (¢, J=5. 6Hz, 1H),
2. 12 {(dd, I=5. 6, 8. OH=z, 1H) ,
o g 2. 24 (s, 3H). 2. 56 (s, 3H), 3.
\%} C, 81 (s, 3H) , 4. 45 (d, J=9. 6Hz,
Ny = 1H) , 4. 54 (d, J]=9. 6Hz, 1H) ,
! 6. 83 (dd, J=2. 0, 8. 4Hz, 1H) ,
7. 01—7. 04 (m, 2H) , 7. 23—7.
30 (m, 2ZH) . 7. 87 (brs, 1H), 7.
99 (s, 1H), 8 10 (brd, 1H), 8.
34 {(d, J]=4. 4Hz, 1H), 8. 53 (d,
J=2. OHz, 1H) .
MS [M+H] "=405
185 o 'YHM—NMR (4 00MHz, CDC1,) § (pp
m) : 1. 63 (dd, J=5. 6, 8. O0Hz,
j’ 1H) , 1. 89 (¢, J=5. 6Hz, 1H) ,
' 2. 13 (dd, J=5. 6, 8. OHz, 1H) ,
o g 2. 22 (s, 3H), 2. 55 (s, 3H) , 3.
- ZW 82 (s, 3H) , 4. 38 (d, J=9. 6Haz,
AN §%§ 1H) , 4. 51 (d, J=9. 6Hz, 1H) ,
7 g 6. 84 (ddd, J=0. 8, 2. 4, 8. 4H
z, 1H), 7. 01 —7. 06 (m, 2H) , 7.
26—7. 30 (m, 1H), 7. 61 (d4d, J
=2. 4, 8 8H=z, 1H), 7. 96 (s, 1
H), 8. 04 (d, J]=8. 8H=z, 1H), 8.
22 (d44d, =0. 8, 2. 4Hz, 1H),6 8.
32 (brs, 1H).
MS [M+H] *=439
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[248—2]
186 | o '"H—NMR (4 00MHz, CDC1, & (pp
m) 1. 62 (dd, J=5. 6, 8. 0H=z,
iH), 1. 89 (t, J]=5. 6Hz, 1H) ,
o, L\ 2. 12 (dd, J=5. 6, 8 0Hz, 1),
DJ#>WH 2. 22 (s, 3H), 2. 55 (s, 3H), 3.
AN 82 (s, 3H), 4. 39 (d, J]=9. 6Hz,
I an 1H) , 4. 51 (d, J=9. 6Hz, 1H),
7m E% 6. 84 (ddd, J=0. 8, 2. 6, 8. OH
F z, 1THY, 7. 01 —7. 0868 (m, 2H) , 7.
29 (d, J=8. OHz, 1H), 7. 38 (d
dd, J=2. 8, 7. 6, 9. 2Hz, 1H) ,
7. 97 (s, 1H), 8. 07 {(dd, J=4.
0, 9. 2Hz, 1H), 8. 12 {(d, J=
8Hz, 1H), 8. 28 (brs, 1H)
MS [M+H] *—423
187 "H-NMR {4 00MHz, CDC1,) é (pp
\Jijw m) :1. 56 {dd, J]=8. 2, 5. 2Hz,
© JA>; 1H) 1. 85 (t, J=5. 6Hz, 1H), 2.
o~ JNH 06 (dd, J=8. 0, 6. OHz. 1H), 2.
ﬁﬁ% zﬁ\ 25 (s, 3H), 2. 55 (s, 3H), 3. 8
N §Y§ O (s, 3H) , 4. 44 (d, J=9. 6Hz,
7’ . |1H) , 4. 53 (d, J=9. 6Hz, 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, 1

H), 7. 94—8. 00 (brs, 1H).

188 )ij 'H—NMR (4 00MHz, CDC1,) & (pp
™o AN

m) 1. 61 {(dd, J]=8. 2, 5. 2Hz,

1H) 1. 90 (¢, J=5. 2Hz, 1H), 2.
o g TN 12—2.16 (m, 1H), 2. 21 (s, 3H),
\¢S AN |2, 55 (s, 3H), 3. 81 (s, 3H) , 4.
Ne £;3 41 (d, J=9. 6Hz, 1H), 4. 54 (d,
b j=9. 6Hz, 1H), 6. 82—6. 85 (m,
‘ 1H), 6. 84—7. 05 {m, 3H), 7. 2
4—7.29(m, 1H), 7.861—7. 65 (m,
1Hy 7. 99 (8, 1H), 8. 02—8. 05
(m, 1H), 8. 19—8. 21 (m, 1H),

8. 88 (brs, 1H) .
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W3545-01

NS
~o fﬁ

e )Q

'TH—NMR (4 0 OMH z,
m), :1. 61 (dd,
1H) 1. 88 (t, J=25.
12 (dd, J=8. 0, 6.
22 (s, 3H), 2. 26
5 (s, 3H) , 3. 81 ¢(
{(d, J]=9. 2Hz, 1H
=9. 6Hz, 1H), 6.
6. 99 ~7.
29 (m, 1H),
7. 99 (s,

J=8.

1H),

CDhC1l,) 6 (pp

2,
6H =z,
OH =z,
(s,
S,

), 4.

8.

5.
1H
1H

3H) ,
3H) ,
5
81—6.
04 {m, 2H) ,
7. 91—7. 95 {m,
70 (br s,

4.

3
85

),
)

7.

2Hz,

2.
2.

190

'H—-NMR (40 0MH =z,
m) : 1. 59—1. 62 ¢
(t, J=5. 6Hz,
J=8. 2, 5. 68Hz, 1
3HY, 2. 537 (s, 3H
H), 4. 43 (d, J]=9.
53 (d, ]=6. 6H z,
85 (m, 1H), 6. 99—
25—7. 30 {(m, 1
m, 1H) , 7. 60

7
54 (
99 (s, 1H) .

1H):

CDC1,) 6 ¢
1H) ,

m,
2

Pr N

H) ,
), 3.
6H z,
1H),
7.
H) ,
{br,

6.

7.

81*6
12 (m, 4H),

48—7.
1H) ,

—

i.

[0347]

REHEH 191 — 2013V REBPrep 3 bHEDT I EES

. AR OFEIE., EHML
WEl OFHRICLRERELT
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W5545-01
[0348])
[#49—1]
Hhmw jEE= NMR R X XEIMS
191 "H—NMR (4 00MHz, CDCLQ5 {(pp
m) :1. 63 (dd, J=8. 0, 5. 2Hez,
1H)Y, 1. 92 (t, J=5. 2H=z, 1H) ,
. 2. 12 (dd, J]=8. 0, 6. OHz, 1H)
" 2. 63 (s, 3H), 3. 30 (s, 3H), 4.
29 (d, J=13. 6Hz., 1H), 4. 44 (d,
/\gg J/N J=13. 6Hz, 1H), 4. 46 (d, J=09.
i Y |6Hz, 1H), 4. 53 (d, J]=9. 6Hz,
}“ = 1H), 7. 01 (tdd, J]=8. 0, 2. 4,
F 1. 2Hz, 1H), 7. 18—7. 24 {(m, 2
H), 7. 34 (dd, J=8. 0, 6. OHz,
1H) , 7. 40 (ddd, J=10. 4, 9. 2,
2. 8Hz, 1H), 8. 08 (dd, J]=9. 2,
4. OHz, 1H), 8. 11 (s, 1H), 8.
13 (d, J=2. 4Hz, 1H), 8. 38 (b
rs, 1H) .
192 F IH—NMR (400MHz, CDC1.}) é (pp
m) :1. 59 (dd, J=8. 0, 5. 2Hz,
” 1H) , 1. 90 (t, J=5. 2H=z, 1H),
j%i\ 2. 06 (dd, J]=8. 0, 6. OHz, 1H) ,
N o7 & NH 2. 61 (s, 3H), 3. 30 (s, 3H), 4.
o”vfw 34 (d, T=13. 2Hz, 1H), 4. 41 (d,
N ‘C> J=13. 2Hz, 1H), 4. 48 {(d, J=6.
T‘ C 6Hz, 1H), 4. 37 {(d, ]=9. 6Hz,
' F l1H), 6. 97—7. 01 (m, 3H), 7. 1
8—7. 24 (m, 2H), 7. 31 (td, JI=
8. 0, 6. OHz, 1H), 7. 39—7. 43
{m, 2H) , 7. 65 (brs, 1H}), 8. 1
2 (s, 1H) .
193 F "H—NMR (400MHz, CDC1,) & (pp
m) :1. 63 (dd, J=8. 0, 5. 2H =z,
i”% iH), 1. 93 (t, J=5. 2Hz, 1H) ,
jfi\ 2. 14 (brs, 1H), 2. 83 (s, 3H) ,
“ o SN 3. 26 (s, 3H), 4. 27 (d, J]=13.
07N AN |6Hz, 1H), 4. 43 (d, J=13. 6Hz,
N, 3 J1H), 4. 48 (4, J=9. 6Hz, 1H),
bl 4. 56 (d, J=9. 6Hz, 1H), 6. 98
! —7. 03 (m, 2H), 7. 19 (d, J=10.
OHz, 1H), 7. 22 (4, ]=8. 0Hz,
1H), 7. 33 (td, J=8. 0, 6. OHz,
1H), 7. 65 (td, J=8. 0, 2. OHz,
tH), 8. 05 (d, I=8. 0H=z, 1H),
8. 12 (s, 1H), 8. 22 (dd, J=4.
8, 1. 2H=z, 1H), 8. 81 (s, 1H) .
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[#490—2]

194 ® '"H-NMR (4 00MHz, CDC1.,) 6 {(pp
m) :1. 59 (dd, J=8. 0, 5. 2H =z,
i'% 1H) , 1. 90 (v, J=5. 2Hz, 1H),
5%3* 2. 06 (dd, J=8. 0, 6. OHz, 1H),
« o JNH 2. 61 {s, 3H), 3. 31 (s, 3H), 4.
oA £i> 35(d, J=12. 8Hz, 1H), 4. 40 (d,
N J=12. 8Hz, 1H), 4. 46 (d, J=9.
7“ . 6Hz, 1H), 4. 57 (d, ]=9. 6Hz,
Fl1H), 7. 00 {td, J=8. 4, 2. OHz,
1H) , 7. 04—7. 11 (m, 2H), 7. 1
8—7. 22 {m, 2H), 7. 32 {(td, J=
8. 4, 6. OHz, 1H), 7. 52 (dd, ]
=10. 8, 6. 8Hz, tH), 7. 80 (br

s, 1HY, 8. 12 (s, 1H).
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[0349]
[£#50—1]
Fhe ] | S NMRER /" XEIMS
1956 F 'H—NMR (4 00MHz, CDC1,) § (p
pm) : 1. 59 (dd, J=8. 0, 5. 6Hz,
i, 1H), 1. 95 (t, J=5. 6Hz, 1H) ,
/fik 2. 09 {dd, J=8. 0, 5. 6Hz, 1H).
o o gV 2. 63 (s, 3H), 3. 29 (s, 3H), 4.
S 32 (d, J=13.2Hz=z, 1H), 4. 42 (4,
NN §i> J=13. 2Hz, 1H), 4. 48 (4, J=1
T’ F 0. OHz, 1H), 4. 58 {(d, J=10. 0
Hz, 1H), 6. 80 (t, J=7. 6Hz, 1
H), 7. 00 (tdd, J=8. 0, 2. 4, 1.
2Hz, 1H), 7. 13 (dt, ]=9. 6, 2.
4Hz, 1H), 7. 14—7. 27 (m, 3H) .
7.33(td, J=8.0, 6. OHz, 1H) ,
7. 41 (t, J]=10. 8H=z, 1H), 7. 8
5 {brs, 1H), 8. 12 (s, 1H).
1986 F '"H—NMR (400MHz, CDC1,) & (p
pm) 1. 64 {(dd, }J=5. 2Hz. 8. O
%ﬁl‘ Hz, 1H), 1. 91 (t, 1=5. 2Hz, 1
. nyNHF H), 2. 11 (dd, J=6. 0Hz, 8. 0OH
N T A z, 1H), 2. 63 (s, 3H), 3. 33 (s,
N?. . 3H) , 4. 32—4. 56 (m, 4H), 6. 8
F 1—6. 90 {m, 2H), 7. 01 (¢, J=8.
8Hz, 1H), 7. 21—7. 36 (m, 3H) ,
7. 62 (brds, 1H), 8. 05—8. 12
{m, 2H) .
MS [M+H] *=458
197 F 'H—NMR (4 00MH:z, CDC1l,) § (p
[5 pm) :1. 65 (dd, ]=5. 2Hz. 8. 0
E%X» Hz, 1H), 1. 93 (t, J=5. 2Hz, 1
N o H)Y, 2. 11 {(dd, jJ=6. 0H=z, 8. 4H
U“%} a z, 1H), 2. 63 (s, 3H), 3. 31 (s,
N?ﬁ =~ 3H), 4. 29—4. 57 (m, 4H), 6. 7
0—6. 76 (m, 1H), 6. 99—7. 08 (m,
2H) . 7. 17—7. 37 {m, 3H) , 7. 7
7 (brds, 1H), 8. 02—8. 12 (m,
2H) .
MS [M+H] *=458
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149

'TH-NMR (4 0 O0OMH 2z,

CDC1l,) 6 (pp

199

m) :1. 61 (dd, J=8. 2, 5. 2H z,
1H) 1. 88 (t+, J=5. 6Hz, 1H) , 2.
12 (dd, J=8. 0, OH=z., 1H), 2.
22 (s, 3H) , 2. {s, 3H}), 2. 5
5 (s, 3H), 3. 81 (s, 3H) ., 4. 41
(d, J=9. 2Hz, 1H), 4. 53 (4, ]
=9, 6Hz, 1H), 81—6. 85 {(m,
1H) , 6. 99— 7. im, 2H) , 7. 2
5—7. 29 (m, 1H), 91—7. 95 (m,
2H) , 7. 99 (s, 1H), 8. 70 {(br s,
1H) .

'"H—NMR (400MHz, CDC1l,} & (pp
m) 1. 62 (dd, J=8. 0, 5. 2Hz,
1H), 1. 90 (4, J=5. 2H=z, 1H) ,
2. 10 (dd, J=28. 6. OHz, 1H) ,
2. 27 (s, 3H), 2. 63 (s, 3H), 3.
31 (s, 3H) , 4. (d, J=13. 2H
z, 1H), 4. 42 (d, =13. 2Hz, 1
H) . 4. 45 {d, ]=9. 6H=z, 1H),6 4.
53 {(d, J=9. 6Hz, 1H)Y, 7. 00 (t
dd, J=8. 0, 2. 1. 2Hz, 1H) ,
7. 19 (dt, J=10. 0, 2. 4H=z, 1H),
7. 22 (dt, J=8. 0, 1. 2Hz, 1H) ,
7. 33 (td, I=6. 0, 6. OHz, 1H) ,
7. 95 (brs, 1H), 8. 01 (s, 1H) ,
8. 10 (s, 1H) , 25 (s, 1H) .
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150

NMR (4 0 O0MI z,

CDC1 )

'H—NMR
=8.
=5.

O,
3.

Z2H =z,
1H) ,

4.

(d d)
9—7.

8.

=8.
H) ,
1H),

d Ed

6 (ppm)

2H z,

1H) ,
1H) ,

Q, 5.
2H =z,
6. OH=z,
29 (s, 3H) ,
1H), 4. 38
4. 45 (d,
53 (d, J]=9.
I=8. 8, 2.
25 (m, 2H) ,
6. OH=z,
8, 2. 4H =z,
8. 22 {(4ad,
8. 55 {(br s,
J=2. 4, 1. ZH

3
Ls

O :

4.

1. 89 (dd,

1H),

1. 95

16 (dd,

2.

30
{(d,
J]=09.
6H 2,
OH 2z,

7.
1H) ,

1H},

] =8.

1
Z

62 (s,
(d,

6 Hz,
1H) ,

7. 90 (
8. 11
g, 1.
H) , 8.
1H) .

1H) ,
35 (td,

(t,

J
J

J=38.

3H)

»

=1 3.
J=13. 2H 2z,

1H) ,

7. O
7.

dd,
(s,
Z2H =z
57 (

2
1

5:

I

1

>

d

201 ¥

'H—NMR
=8.
= 5.

o,
3.

2Hz,
1 H)

T4 00N NN

o "

§ (p pm)
2H =z,
1H) ,
1H) ,
3 H)} ,
4. 40

C, 5.
2H =z,
6. OH =z,
27 (s,
1H) ,
4.

,IH)
8.
{br s,

4.

4
4,
8
8.
54(¢

1. 66 {(d4d,

1H) ,
2.

1. 84

16 (dd,

2.

29
{d,
IJT=9.
6H =z,

b4

3

61 {s,
(d, J
J=13.
6H z,
1H) .,

1. 2H =z,
2. 8H =z,

2H z,
OH =z,

1
6.
2. 4H =z,

21 {d,

J=2.

1H) .

{t,

J
]

J=8&.

3 H)

>

=1 3.
Z2H =z,

1 H)
7.0

3

1

1H),
1 H),
1H) ,

1 H)

3

1H) ,

=8.
4 H =z,

8
i

[0D351]

XEWHEHM202 210 HALFrBEPrep36gEEsnr7s

EUTHES LEMLE,
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W5545-01
[o352]
[#52—11]
Ehi g | A NMR {(400MHz, CDC1.,) BRU/XIIMS
202 F 'TH—NMR 6 (ppm) :1. 60 (dd, J=28.
T:l% 0, 5. 2Hz, 1H), 1. 90 (t, J]=5. 2
ngym{ HZPI}?, 2.07{&i¢ %=8é<g 6k0
™~ / o H=z, 1H}, 2. 82 (s, 3H) , . g (s,
OAF%) €:§3H),4.29€d,JﬁlS.ZHz,lH),
NN = 14. 40 (d, J=13. 2Hz, 1H), 4. 44
f Fl(d, J=9. 6Hz, 1H), 4. 49 (d, J=
9. BHz, 1H), 7. 06 (tt, J=8. 8,
1. 6Hz, 2H), 7. 37—7. 46 (m, 3H),
8. 09—8. 13 {(m, 3H), 8. 32 (br s,
1H) .
203 F 'TH—NMR 8 (ppm) : 1. 56 (dd, I=28.
\(jm, O, 5. 2Hz, 1H), 1. 88 (t, J=5. 2
UJQ>WH Hz, 1H), 2. 05 (dd, J=8. 0, 8. O
“o o ) Hz, 1H), 2. 61 (s, 3H), 3. 29 (s,
/?4; 7 y13H) , 4. 34 (d, I=12. 8Hz, 1H) ,
?ﬂ = 14. 39 (d, J=12. 8Hz, 1H), 4. 48
Fl1(d, J=9. 6Hz, 1H), 4. 53 (4, J=
9. 6Hz, 1H), 6. 99 (t, J=8. 4Hz,
2H), 7. 04 (t, ]=8. 4H=z, 2H), 7.
40—7. 45 (m, 4H)Y, 7. 63 (brs, 1
H), 8. 11 (s, 1H) .
204 TH—NMR & (ppm) :1. 60 {(dd, J=28.
P 0O, 5. 2Hz, 1H), 1. 90 (t, I=5. 2
o, Hz, 1H), 2. 08 (dd, J=8. O, 6. O
. o ) - Hz,) 1H),2.{62€s, 3H) , 3. 28)(5,
o—~_A_° 3H), 4. 29 {(d, J=13. 6Hz, 1H) ,
AK%E iﬁ 4. 40 {(d, J=13. 6Hz, 1H), 4. 43
?“ L | (d, J=9. 6Hz, 1H), 4. 49 (d, J=
9. 6Hz, 1H), 7. 05 (t, J]=8. 4H =z,
2H) , 7. 44 (dd, J=8. 4, 4. 8Hz,
2H) , 7. 62 {(dd, J=8. 8, 2. 4Hz,
1H), 8. 06 (d, J=8. 8Hz, 1H), 8.
08 (s, 1HY, 8. 23 (d, J=2. 4H z,
1H), 8. 32 (br s, 1H) .
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152

[#52—2]

205 ‘H—NMR & (ppm) :1. 59 (dd, J=28.
P 0O, 5. 6Hz, 1H), 1. 89 (t, J=5. 6
. Hz, 1H) , 2. 06 (dd, J=8. 0, 6. 0
. OJ%%W Hz, 1H) . 2. 28 (s, 3H) , 2. 62 (s,
o ;o 3H), 3. 30 (s, 3H), 4. 29 (d, J=
”?%E /ﬁ} 13. 6Hz, 1H), 4. 41 (d, J=13. 6
s . |Hz. 1H) ., 4. 44 (d, ]=9. 2Hz, 1H),
4. 49 (d, J=9. 2Hz, 1H), 7. 05 (t,
J=8. 8Hz, 2H), 7. 43 {(dd, J=8.
8, 4. 8Hz., 2H), 7. 95 (d, J=5. 2
Hz, 1H), 8. 00 (s, 1H), 8. 09 (s,

1H}), 8. 26 (brs, 1H) .
206 'M—NMR &6 (ppm) 1. 59 (dd, J=8.
F/] 0O, 5. 2Hz, 1H), 1. 91 (t, J=5. 2
S, Hz, 1H), 2. 10 (dd, J=8. 0, 6. 0
A ¥ Hz, 1H) . 2. 62 (s, 3H) , 3. 26 (s,
HA¥A\°€%“ 3H), 4. 28 (d, J=13. 6Hz, 1H),
N ) |4. 44 (4, J=13. 6Hz, 1H), 4. 41
T (d, I=9. 6Hz, 1H), 4. 50 (4, J=
9. 6Hz, 1H), 7. 02—7. 08 (m, 3H),
7. 44 (44, =8, 8, 4. 8Hz, 2H) ,
7. 66 (td, J=7. 2, 2. 0OHz, 1H),
8. 06 (d, J]=7. 2Hz, 1H), 8. 09 (s,
1H), 8. 27 (dd, J=4. 8, 2. 0OHz,

1H), 8. 36 (brs, 1H) .
207 °F 'H—NMR 6 (ppm) :1. 57 (dd, J=28.
T:L% 0, 5. 2Hz, 1H), 1. 88 (t, J]=5. 2
ojéym Hz, 1H), 2. 02 (dd, J=8. 0, 6. 0
BAV& °© g~ |Hz. 1H), 2. 61 (s, 3H), 3. 30 (s,
e [ - 3H), 4. 34 (d, I=12. 8Hz, 1H),
75 ¢V 14, 39 (d, J=12. 8Hz, 1H), 4. 45
{d, J=9. 6Hz, 1H), 4. 532 (d, J=
9. 6Hz, 1H), 7. 01 —7. 11 (m, 4H),
7. 43 (dd, J=8. 4, 4. 8Hz, 2H) ,
7. 52 (dd, J]=10. 8, 6. 0Hz, 1H) ,
7. 74 (brs, 1H), 8 11 (s, 1H) .
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W5545-01
[#5 2 3]

208 '"H-~NMR § (ppm) :1. 56 (dd, J=28.
P 6, 5. 6HMz, 1H) , 1. 89 (t, ]=5. 6
oA, /N Hz, 1H), 2. 04 (dd, J=8. 0, 5. 6
UijW Hz, 1H), 2. 61 (s, 3H), 3. 27 (s,
So S SH) , 4. 32 (d, J=13. 2Hz, 1H) ,
Nyg /ﬁ) 4. 40 {d, J=13. 2Hz, 1H), 4. 48
/ F (d, J=9. 2Hz, 1H), 4. 53 (d, J=
9. 2H=z, 1H), 6. 80 (t, J]=8. OHz,
1H), 7. 04 (t, J=8. 8Hz, 2H), 7.
12 (d, J=8. OHz, 1H), 7. 24 {(dd,
J=14. 4, 8. OHz, 1H), 7. 40—7.
44 m, 3H), 7. 77 (brs, 1H), 8.

10 (s, 1H) .

[o353]
[#&5 3]
ER ] HEIER NMR (400MHz, CDC1 ) AG/7XX
MS
209 'H—-NMR § (ppm) :1. 60 (dd, ]
\©; =5, 2H=z., 8. 4Hz, tH), 1. 89 (1,
. Ojé}W i JmS.gHL Hﬂ,f.OS(df,J:?
o g 1 6Hz, 8. 0Hz, 1H), 2. 63 (s, 3H),
/k%g ij 3.32{3,3H),4.31—4.52(m,
T ! 4H) , 6. 82 6. 91 (m, 2H) , 7. 0
5 (t, J=8. 8Hz, 2H), 7. 42—7.
45 (m, 2H), 7. 61 (brds, 1H),
8. 08—8. 11 (m, 2H) .
MS [M+H] "=458
210 'H—NMR 4§ {(ppm) : 1. 62 (dd, J
P =5. 2Hz, 8. OHz, 1H), 1. 91 (t,
o, J=5. 6Hz, 1H), 2. 08 (dd, J=6.
_jé% OHz, 8. 4Hz, 1H), 2. 63 (s, 3H),
o [ & X 3. 30 (s, 3H), 4. 29 4. 52 (m,
A?A; 7 |4H), 6. 70-6. 76 (m, 2H), 7. 0O
NN s 2—7.08 (m, 3H), 7. 42—7. 45 (m,
' 2H), 7. 52 (brds, 1H), 8. 038 (b
rds, 1TH), 8. 10 (s, 1H) .
MS [M+H] *=458.

[0354]

153

REBH2 11 — 21 7XALVKRAMEPrep37+¢EEOT I 2FEEBHES 1 OFRHEIC
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W3545-01
[0355]
[&54]
Eha ] | S NMR (4 00MHz, CDC1,) RU/ X
MS
211 3 ITH—NMR (4 00MHz, CDC1,) 6 (pp
K%} m) :1. 537—1. 61 (m, 1H), 1. 91
a7 (t, J=5. 6Hz, 1H), 2. 09 (brd
‘ OJe}w t, 1H), 2. 62 (s, 3H) , 3. 28 (s,
NoN ° 3H) , 4. 25—4. 50 (m, 4H) , 7. O
N[ p: 3—-7. 36 (m, 4H) . 7. 66 (t, J=28
T OHz, 1H), 8. 05—8. 05 (brdd,
J=8. OH=z, 1H), 8. 10 (s, 1H),
8. 27 (d, J=3. 6Hz, 1H) ., 8. 38
{(brds, 1H) .
MS [M+H] "=441
212 F '"H—NMR 6 (ppm):1.58—1. 61 {(m,
F/E 1H) , 1. 90 (t, J=5. 6Hz, 1H) ,
S, 2. 06 (brdt, J=5. 6Hz, 1H), 2.
UJ£>\W 27 (s, 3H) , 2. 63 (s, 3H) , 3. 3
o I S 2 (s, 3H), 4. 27—4. 50 {m, 4H) ,
“ﬁﬁf e 2 j
ng /%ﬁ) 7.13-7. 19 (m, 2H) , 7. 33 (¢,
I g J=9. 2Hz, 1H) ., 7. 93 (d, J=5.
6Hz, 1H}, 8. 00 (s, 1H), 8. 10
(s, 1H) , 8. 29 (s, 1H) .
MS [M+H] *=473
213 F 'H—NMR & (ppm) :1.55—1. 57 {(m,
P 1H) , 1. 90 (t, J=5. 6Hz, 1H),
Kﬂ%, 2. 02 {(dd, J=6. OHz, 8. OHz, 1
Gj%%W H), 2. 62 (s, 3H), 3. 32 (s, 3H),
o ' <;)j 4. 32—4. 54 (m, 4H) , 6. 99 (t,
I & J=8. 8Hz, 2H) , 7. 13—7. 42 (m,
bt ¥?ﬁ 5H) , 7. 60 (s, 1H), 8. 12 (s, 1
‘ F H) .

MS [M+H] =458
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W5545-01

[0358]
[#55]
EHEH | EELX NMR (4 00MHz, CDC1,) BRI
MS
214 F TH—-NMR S {(ppm) :1.55—1. 58 (m,
"~ 1H) , 1. 90 (t, J=5. 2Hz, 1H),
*\2ﬁ>. 2. 02 (dd, J]=6. OHz, 8. 4Hz, 1
« A H), 2. 61 {s, 3H), 3. 33 (s, 3H) ,
N 773 4. 34—4. 53 (m, 4H) , 7. 05— 7.
“?ﬂ (. 17 {m, 4H) , 7. 35 (t, J]=9. 2Hz,
F 1H), 7. 52 (t, J]=8. 4Hz, 1H) ,
7. 73 (s, 1H), 8. 12 (s, 1H) .
MS [M+H] *=4786
215 £ 'TH—~NMR § {(ppm) 1. 62 (dd, J=
’: 5. 6Hz., 8. 8Hz, 1H), 1. 92 (t,
tﬁ>‘ J=5. 2Hz, 1H), 2. 08 {(dd, J=686.
N o7 g OHz, 8 4Hz, 1H}, 2. 63 (s, 3H) ,
A T 8. 32 (s, 3H), 4. 30-4. 52 (m,
#ﬁ P 4H) , 6. 71—6. 75 (m, 1H), 7. 0
2—7. 36 {(m, 4H; , 7. 79 (br ds,
1H), 8. 00 (m, 1H}, 8. 12 (s, 1
H) .
MS [M+H] =478
216 % '"TH—NMR & (ppm):1.58—1. 62 {(m,
5 1HY , 1. 90 (t, J=5. 6Hz, 1H) ,
“Eé% 2. 07 (dd, J=6. OHz, 8. OHz, 1
N o . IH), 2. 63 (s, 3H), 3. 34 (s, 3H),
°ff% éf 4. 32—4. 52 (m, 4H), 6. 816,
o \% 91 (m, 2H), 7. 12—7. 18 (m, 2H),
7. 34 (t, J]=8. 8Hz, 1H), 7. 65
(brds, 1H), 8. 03—8. 12 (m, 2
H) .
MS [M+H] *=47686
2170 'H-NMR § (ppm) 1. 61 (dd, J=
Ti; 5. 2Hz. 8. 4Hz, 1H), 1. 92 {(t,
36% J=5. 6Hz, 1H) , 2. 10 (dd, J]=6.
~ oI e OHz, 8. OHz, 1H), 2. 62 (s, 3H) ,
TN 3. 33 (s, 3H), 4. 30—4. 52 {(m,
I = 4H) , 6. 90—7. 37 (m, 5H) , 7. 7
7 (brds, 1HY, 7. 90 (brds, 1H),
8. 12 (s, 1H) .
MS [M+H] *=4 786
[035 7]

*EHHiz 18— 2
ELOTHESLERLE.,
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W5545-01
[0o358]}
[#5861}
EREf] | HEE NMR (4 00MHz, CDC1,) BEU XX
MS
218 £ IH—NMR &6 (ppm) :1. 62 (dd, J=5.
“ 6Hz. 8. OHz, 1H), 1. 93 (t, J]=5.
F\‘Eé% 2Hz, 1), 2. 11 (brdt, 1H), 2.
“ o 62 (s, 3H), 3. 28 (s, 3H), 4. 25
" {j —4. 54 (m, 4H) , 6. 76 (1, J=7. 2
”?ﬂ = Hz, 1H), 7. 00—7. 03 (m, 3H) . 7.
65 (t, }]=8. OHz, TH), 8. 02 (d,
J=7. 6Hz, 1H), 8. 12 (s, 1H), 8.
25 (d, J=8. 4Hz, 1H), 8. 59 (s,
1 H)
MS [M+Nal ‘=464
2169 g 'H—NMR & (ppm) :1. 58—1. 60 {(m,
Lt} 1H), 1. 92 (t, J=5. 6Hz, 1H), 2.
. EA% 05 (dd, J=5. 6Hz. 8. OHz, 1H) ,
“ o HH 2. 61 (s, 3H), 3. 32 (s, 3H) , 4.
Dﬁvﬁ °/§ 33—4. 58 (m, 4H) , 6. 76 (t, J]=28.
“7& == &Hz, 1H), 6. 97—7. 02 (m, 4H) ,
F 7. 38—7. 42 (m, 2H), 7. 62 (s, 1
H) , 8. 14 (s, 1H) .
MS [M+Nal] *=459
220 K 'TH—NMR 6 (ppm) :1. 60—1. 64 (m,
Lj tH) , 1. 92 (t, J=5. 6Hz, 1H), 2.
: Eé% 08 (brdt, J]=8. OHz, 1H), 2. 27
" g (s, 3H), 2. 83 (s, 3H), 3. 32 (s,
DTG 35H) , 4. 27—4. 53 (m, 4H) , 6. 76
T fif (t, J=8. 8Hz, 1H), 6. 99—7. 02
(m, 2H) . 7. 92 {(d, J=6. 4z, 1H),
8. 01 (s, 1H), 8. 12 (s, 1H), 8.
27 (s, 1H) .
MS [M+Na] *=496
221 E '"H—NMR 6§ {(ppm) :1. 57—1. 61 {(m,
TtH)y, 1. 92 {(t, J]=5. 8Hz, 1H) . 2.
F ZAX 05 (dd, J=5. 6Hz, 8. OHz, 1H),
N o 2. 61 (s, 3H), 3. 33 (s, 3H) , 4.
Oﬂ%ﬁ 73 [83-4. 57 (m, 4H), 6. 76 (t, J=8.
“?N """ |8Hz, 1H), 7. 00—7. 09 {(m, 4H) .,
" 7. 52 (brdt, J=7. 2Hz, 1H),6 7.
78 (s, 1H), 8. 13 (s, 1H) .
MS [M+Nal]l =498
[C359]

*xEHBF 2222273 EBPrep39 BT ICEESLTERKRLE,
FEeoFEX, EHRFEIZ222 -2 26 XEREAS 1OFPE, EHF2 2 7 HEHRFALIOF
Fim, EHFEZ2E~226 35 I ARBESTASRTAD D
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W5545-01
LB,
[0360]
[&£57—1]
SEHE P | AN NMR (4 00MHz, CDC1 ) BOC/ XX
MS
222 ¢ 'TH—NMR & {(ppm) :1. 61 {(dd, J=
61#% 8. 0, 5. 2Hz, 1H), 1. 91 (t, J=
I AN 5. 2Hz, 1H), 2. 11 {(dd, J=8. 0,
. gﬂdfy 6. OHz, 1H}), 2. 62 (s, 3H), 3.
Oﬂyg (@ 31 (s, 3H), 4. 31 {(d, j=13. 2H
Nyﬁ §¥ z, 1H), 4. 41 (4, J=13. 2Hz, 1
/ F H)., 4. 46 {(d, ]=9. 6H=z, 1H) , K 4.
49 (d, J=9. 6Hz, 1H), 7. 28— 7.
42 {m, 4H) , 7. 48 (s, 1H), 8. 0
8 (dd, J=9. 2, 4. 0Hz, 1H), 8.
09 (s, 1H), 8. 12 (gq, J=2. 8Hz,
1H), 8. 39 (brs, 1H).
223 ¢ '"H—NMR 6§ (ppm) :1. 62 (dd, J=
8. 0, 5. 6Hz, 1H), 1. 91 {(t, J=
5. 6Hz, 1H), 2. 11 (d4ad, J=28. 0O,
5. 6Hz, 1H}, 2. 62 (s, 3H), 3.
31 (s, 3H), 4. 30 (4, ]=138. 6H
z, 1H) , 4. 41 (d, I1=13. 6Hz, 1
H), 4. 44 (4, J=9. 6Hz, 1H), 4.
49 (d, J]=9. 6Hz, 1H), 7. 25—7.
35 {m, 3H) , 7. 48 (s, 1H), 7. 6
2 (dd, J]=8. 8, 2. 8Hz, 1H), 8.
05 td, J=8. 8Hz, 1H), 8. 09 (s,
1H), 8. 23 (d, J=2. 8Hz, 1H) ,
8. 42 (brs, 1H) .
224 gl *H—NMR 8 (ppm) :1. 59 (dd, J=
8. 0, 5. 2Hz, 1H), 1. 89 {(t, J=
/ 5. 2Hz, 1H), 2. 06 (dd, J=8. 0,
N o’ 5. 6Hz, 1H), 2. 62 (s, 3H), 3.
A T |22 (s, B3H) L 40 35 (d, J=13. 2H
N N ~ z, 1H)y, 4. 42 {(d, J=13. 2Hz, 1
/ F H), 4. 48 (d, J=9. 6Hz, 1H), 4.
54 (d, J=9. 6Hz, 1H), 6. 99 (t,
J=8. 8H=z, 2H), 7. 24—7. 32 {(m,
3H), 7. 42 (dd, J=8. 8, 4. 8Hz,
2H) , 7. 49 (s, 1H), 7. 66 (br s,
1H), 8. 12 (s, 1H) .
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W5545-01

'H—NMR

o Ut o0

29
Z,
H) ,
51
d,

7. 35 (m, 3H), 7.

5 6
06

1H) , 8.

8.

§ (ppm) : 1.
2Hz, 1H), 1.
2Hz, 1H), 2. 12 (d
OHz, 1H), 2. 62 (s
(s, 3H) , 4. 29 (4,
TH) , 4. 43 {d, =1
4. 46 (d, J=9. 6H
(d, J]=9. 6Hz, 1H)
J=7. 2, 4. 8H =z,
49 (
0H

O, 5.

(td,
(d,

I=7. 2, 2.
J=7. 2H =z,
27 {d, J=4. 8
50 (brs, 1H) .

61 (dd, J
J

1H) , 7.

1H) , 8.

92 (t,
d, J]=8. 0,
, 3H) , 3.

=13. 6H
3. 6Hz, 1
z, 1H) , 4.
., 7. 03 (d
26—
1Hy, 7.
1H) , 8.
10 (s,
T H) ,

5,
Z,

Hz,

226 o

'H—NMR

3

L0

}:
6 H

1H) , 7.

8 (

1H), 8.

H) ,

6H z,

(d,

6§ (ppm) : 1.
6Hz, 1H) , 1.
1H), 2. 09 {4
OHz, 1H), 2. 28 {s
{s, 3H) , 3. 33 (s,
IJ=13. 6H z,
6H=z, 1H), 4. 4
tH), 4. 50 (d, J
29—7. 35 (m,
1H) , 7. 95 (4, ]
01 (s,
8. 32 (brs, 1H).

G, 5.

13.
Z,

s,

82 (dd,

1H) , 4.

1H) , 8.

J
90 (d, J
4, J]=8. 0O,
., 3H) , 2.
3H), 4. 3
43 (4,
6 (d, I=9.
=9, 6H =z,
3H}, 7. 4
=5. 6Hz,
10 (s, 1

227

TH-~NMR

8.

5. 6H =z,
6 OH =z,

a1
Z,
H) ,
49
35

1H) , 7.
1H) , 8.

=8.

8., 57 (q,

5 {(ppm)} : 1.
6Hz, 1H) , 1.
1H), 2. 15 {d
1H) , 2. 682 (s
(s, 3H), 4. 32 (d,
1H), 4. 38 (d, J=1
4. 44 (d, T=9. 6H
(d, JT=9. 6Hz,
(m, 3H) 7. 49 (q, ]
91 (dd, ]=28.
10 (s,
1H), 8. 53 (
J=1. 6H=z, 1

0, 5.

4H z,

87 (dd, J
J

1HY, 7.

1H) , 8.

I

94 (t,
d, I1=8. 0,
, 3Hy, 3.
J=13. ZH
3. Z2ZHz, 1
z, 1H) , 4.
30—7.
=1. 6H =z,
4, 1. 6H =z,
22 (q, J
brs, 1H),
H) .

[0361]
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W3545-01 159
[038 2]
[#5 8]
FhE ) | = NMR (4 00MHz, CDC1.,) BEUOV XX
MS
228 £ ‘H—NMR & (ppm) :1. 60 (dd, J]=28.
(j 0, 5. 6Hz, tH)Y, 1. 92 (t, J]=5. 6
.. Hz, 1), 2. 14 (dd, J=8. 0, 5. 6
o)%ikw Hz, 1H) . 2. 56 (s, 3H), 2. 77 (q
YO L9 by |ui, J=6. 8Hz, 1H), 2. 92 (qui,
N ] _3lJ=6. 8Hz, 1H), 3. 18 (s, 3H), 3
b 48—3. 57 (m, 2H), 4. 44 (d, J]=09.
6H=z, 1H), 4. 51 (d, I=9. 6Hz, 1
H), 6. 97—7. 04 {(m, 2H), 7. 19 (d
t, J=8. 0, 1. 2Hz, 1H) , 7. 24 (d
t, J=8. 0, 1. 2Hz, 1H), 7. 32 (d
t, J=8. 0, 6. OHz, 1H), 7. 65 (t
d, J=7. 6, 2. Hz, 1H)., 8. 02 (s,
1TH), 8 05 (d, J=7. 6Hz, 1H), 8.
26 (d, J=4. 8Hz, 1H), 8. 52 (br
s, 1H) .
229 " 'TH—NMR 6 (ppm) :1. 60 (dd, J=8.
(ﬁ 0, 5. 2Hz, 1H), 1. 90 (¢, J=5. 2
Eé% Hz, 1H), 2. 11 (dd, J]=8. 0, 5. 6
e o H Hz, 1H), 2. 27 (s, 3H), 2. 56 (s,
v\AEOJ%N 3H), 2. 77 {qui, J]=6. 8Hz, 1H) ,
N 4 }75 9. 93 (qui, J=6. 8Hz, 1H), 3. 2
T F 1 (s, 3H), 3. 51—3. 57 (m, 2H) ,
4. 43 {(d, ]=9. 6Hz, 1H), 4. 51 (d,
J=9. 6Hz, 1H), 6. 99 (td, J=28
0Hz, 1H), 7. 18 (dt, J=8. 8, 2.
OHz, 1H), 7. 23 (4, J= OHz, 1
H), 7. 32 (td, J=8. 0, 6. 0Hz, 1
H), 7. 94 (d, J]=6. 0Hz, 1H), 8.
00 (s, TH), 8. 02 (s, 1H), 8. 43
{br s 1H) .
230 : "H—NMR § (ppm) :1. 56 (dd, J=
Ej 0, 5. 6Hz, 1H}), 1. 91 (¢, J=5. 6
?%\ Hz, 1H), 2. 08 (dd, J=8. 0, 5. 6
M0 ot o Hz, 1H), 2. 55 (s, 3H), 2. 82 —2.
N 2 |97 (m, 2H) , 3. 23 (s, 3H), 3. 52
N ~" |—3. 61 (m, 2H) , 4. 45 (d, J=9. 6
F Hz, 1H), 4. 55 (d, J=9. 6Hz, 1H),
6. 96 7. 01 (m, 3H), 7. 19—-7. 2
4 (m, 2H), 7. 31 (td, ]=8. 4, 6
OHz, 1H), 7. 40 (dd, J]=8. 8, 4
8S8Hz, 1H), 7. 79 (brs, 1H), 8. 0O
3 (s, 1H).
[036 3}

kEHH 231 -2 3
T THRE L TERLE,
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W5545-01
[o036 4]
[R£59—11
FEh ] | S NMR (400MHz, CDC1,) RO XiIMS
231 i *H—NMR 8 (ppm) :1. 56 (dd, J=8. 0,

\o/@'ﬁ

5. 2Hz, 1H) , 1. 87 (t, J=5. 2Hz, 1
H), 2. 07 {(dd, J=8. 0, 6. OHz, 1H) ,

o £ d TV 12,62 (s, 3H), 3. 30 (s, 3H), 3. 80
ﬁfﬁ {} (s, 3H), 4. 35 (d, J=13. 2Hz, 1H),
b T4, 44 (d, T=13. 2Hz, 1H), 4. 46 (d,
" |J=9. 6Hz, 1H), 4. 56 (d, J=9. 6Hz,
1H) , 6. 54 {(dt, J=10. 8, 2. 0H=z, 1
H), 6. 77—6. 79 {(m, 2H) , 6. 98 [¢t,
J=8. 8Hz, 2H), 7. 41 (dd, J]=8. 8,
4. 8Hz, 2H), 7. 85 (brs, 1H), 8. 1

2 (s, 1H).
232 e 'TH—NMR 6 {(ppm) :1. 56 (dd, ]=28. 0,
ijA 5. 2Hz, 1H), 1. 87 (t, J=5. 2Hz, 1
%\\jﬁk H), 2. 07 (dd, J=8. 0, 6. OHz, 1H),
\3”>j1 SN |2.61 (s, 3H), 3. 32 (s, 3H), 3. 79
9 ¢ Y (s, 3H), 4. 36 (d, ]=13. 2Hz, 1H) ,
TV (|4, 43 (4, J=13. 2Hz, 1H), 4. 44 (d,
" |J=9. 6Hz, 1), 4. 55 (d, J]=9. 6Hz,.
1H) , 6. 54 {(dt, J=10. 8, 2. 4dHz, 1
HY, 6. 76 —6. 78 (m, 2H) , 7. 02—7.
10 (m, 2H), 7. 53 {(dd, J=10. 8, 6.
8Hz, 1H), 8. 03 {(brs, 1H), 8. 12 (s,

1H) .

233 I I-NMR 6 (ppm) :1. 61 (dd, ]=28. 0,

5. 2Hz, 1H), 1. 89 (t, J]=5. 2Hz, 1
H), 2. 11 (dd, J=8. 0, 6. OHz, 1H) ,
2. 63 (s, 3H), 3. 30 (s, 3H), 3. 81
(s, 8H), 4. 30 (d, J]=13. 2Hz, 1H) ,
4. 43 (d, J=13. 2Hz, 1H), 4. 45 (4,
J=9. 6Hz, 1H), 4. 53 (d, J]=9. 6H =z,
1H), 6. 56 (dt, }]=10. 8, 2. 4H=z, 1
H), 6. 76—6. 80 (m, 2H), 7. 39 (4dd
d, J=10. 4, 9. 2, 2. 8H=z, 1H), 8. 0
7 (dd, J=9. 2, 4. OH=z, 1H), 8. 10,
{s, 1H), 8. 1 (d, J=2. 4H=z, 1H),
1

12
8. 49 (brs, H) .
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W5545-01

234

TH—NMR & (ppm) 1. 61 {(dd, J=28.
0, 5. 2Hz, 1H), 1. 88 (t, J]=5. 2H z,
1H)Y, 2. 09 {(dd, ]=8.0, 6. OHz, 1H),
2. 27 (s, 3H), 2. 63 (s, 3H), 3. 3
(s, 3H) ., 3. 80 (s, 3H), 4. 30 (4,
=13. 6Hz, 1H), 4. 44_(d, J=13.
Hz, 1H), 4. 44, (d, ]=8. 2Hz, 1H),
4. 53 {d, ]=9. 2Hz, 1H), 6. 56 {(dt,
J=10. 4, 2. 4Hz, 1H), 6. 75—6. 79
(m, 2H), 7. 94 (d, J=5. 6Hz, 1H) ,
7. 98 (s, 1H), 8. 11 (s, 1H), 8. 49
{brs, 1H) .

1
J
6

235

TH—NMR &
0, 5. 2Hz, 1H), 1.
1H), 2. 12 {(dd, J
2. 62 (s, 3H), 3.
(s, 3H), 4. 28 (d,
4. 43 {(d, J=13.
J=96. 6Hz, 1H)},
1H), 6. 85 (d t,
H)Y, 6. 76 —6.

1. 59 (dd,
89 (t, J]=5.
=8. 0, 5. 6Hz,
26 (s, 3H), 3. 80
J=13. 6Hz, 1H),
6Hz, 1H), 4. 48 (d,
4., 53 {(d, J]=9. 6H 2z,
J=10. 8, 2. 4Hz, 1
79 (m, 2H), 7. 00 (d4d,
J=7. 6, 4. 8Hz, 1H), 7. 65 {td, J
7. 6, 2. 0Hz, 1H), 8. 03 (4, J=7.
Hz, 1H), 8. 10 (s, 1H), 8. 24 (d,

SHz, 1H)Y, 8. 67 {(brs, 1H).

I =8.
2H =z,
1H),

{ppm)

6
J

o2

=4.
'H—NMR 48 {(ppm) :1. 57 (dd, J=8.
O, 5. 6Hz, 1), 1. 88 (t, J=5. 6H z,

161

lj 1H), 2. 07 {dd, J=8. 0, 6. OHz, 1H),
~o 36% 2. 61 (s, 3H), 3. 29 (s, 3H). 3. 80
%Av% g 1 (s, 3H), 4. 33 (d, J=13. 2Hz, 1H),
T Si>4.43(d,JIIS.ZHz,lH)g4.45(¢
T oow J=9. 6Hz, 1H), 4. 56 (d, J]=9. 6Hz,
1H), 6. 54 (dt, ]=10. 4, 2. 4Hz, 1
H), 6. 76—-6. 81 (m, 3H), 7. 11 (dd,
J=8. 0, 2. OHz, 1H), 7. 23 (dd, J=
14. 8, 2. OHz, 1H), 7. 40 (d, J=11.
2Hz, 1H), 7. 82 (brs, 1H}, 8. 11 (s,
1H) .
[o0365]
R ERF 23T - 230 ANLARCBEPrepd2bEEOTIVE, EEFIS 1 OFHE
CHECTHEAELTEKR LA,
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[o3ss}
[#6 0]
E i) | A= NMR (400MHz, CDC1,) BU/XIIMS
237 o '"H—NMR 6 (ppm) :1. 59 {(dd, J=5. 6,
R(b 8. OH=z, 1H), 1. 87 (t, J=5. 6Hz, 1
EAL H), 2. 04 (dd, J=5. 6, 8. 0OHz, 1H) ,
N o s 12,0 63 (s, 3H), 3. 28 (s, 3H), 3. 92
N T | (s, 3H), 4. 34 (d, J=13. 2Hz, 1H) ,
“7ﬁ Lﬁjq. 42 (4, J=153. 2Hz, 1H), 4. 49 (d,
FiJ]=9. 2Hz, 1H), 4. 55 (d, J=9. 2H=z,
iH), 6. 98~7. 08 (m, 8H), 7. 39—7.
43 {m, 2H) , 7. 55 (brs, 1H), 8. 13
(s, 1H) .
MS [M+Na] =492
238 o” 'H—NMR 8§ (ppm) :1. 59 (dd, J=5. 6,
RGN . 2Hz, 1H), 1. 87 (t, I=5. 6Hz, 1
Y H), 2. 03 (dd, J=5. 6, 8. 2Hz, 1H),
%{o d;w 2. 63 (s, 3H), 3. 30 (s, 3H), 3. 91
oy o (s, 3H), 4. 35 (d, J=13. OHz, 1H),
! P14, 41 (d, J=13. OHz, 1H), 4. 47 (d,
J=9. 6Hz, 1H), 4. 55 {(d, ]=9. 61z,
1H) , 6. 97—7. 12 (m, 5H)Y, 7. 50—7.
55 (m, 1H), 7. 67 (brs, 1H), 8. 13
{s, 1H) .
MS [M+H] =488
239 o~ 'H-NMR 6 (ppm) :1. 60 {(dd, ]=5. 2,
“Ti 8. 0OHz, 1H), 1. 88 (t, ]=5. 2Hz, 1
\V3%% H), 2. 07 (dd, I=5. 2, 8. 0Hz, 1H) ,
- o7 g 12, 281 —2. 283 (m, 3H), 2. 63 (s, 3
Ty j;gﬂ),a.zgis,3H),3.92(s,3H),4.
s ~"129 (d, J=13. 4Hz, 1H), 4. 42 (d, ]
"1=13. 4Hz, 1H), 4. 45 (a, ]=9. 6Hz,
1H) , 4. 51 (d, J=9. 6Hz, 1H), 6. 9
7—7. 09 (m, 3H), 7. 96 {(d, J=5. 86H
z, 1H), 8 02 (d, J=1. 2Hz, 1H), 8.
10 (s, 1H) , 8. 21 (brs, 1H) .
MS [M+Nal] *=507.
[0367]

XEHEM2 402443V TREBEPrepd3FEEOT I A, EHE 1 OFEID
HLLTHASLTCERLE.
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W5545-01
[0368]
[#6 1]
ERRA (HRERL MS L | RS MS T |[HEER, MS
240 E 241 e 242 i
o P ,‘//d ;
©!ﬁ e |\/‘;l’“
P
RS I e B e e
b = % = '\\ =5
T T C e g
MS[M+H] = MSIM+H] =
407 425 MSIM+H] *—432
243 F 244 F
e
@)ﬂ:’,m T ;'WJA)\
pﬂc}/‘i‘y—i o] & N{-{
Ty O NS
Cl .
MS[M%H]‘ PvéSQEE\/I+H] =
441 4
[o36 9]
* EWPI2 45 25 0L RVEPrepdd LEEOT I R, ERE 1 0FHEIC
@LT%T»{}L “ E]EiL«;‘;o
[o370]
{#6 2]
Eh i | #E, MS EHEG! | HEEN. MS Eh ] L, MS
245 Fe 246 F‘/,l 247 .
§%f3> \-ﬁé% T:%
0 4 MH f\{H O@\?‘f‘l"
= Z N e -
7/ \;fN \§{ 7/N c;/)t:/
+ E .
2’257[1\”{+H] MS{M+H] =425 MSI[M+HIT=441
248 Fe 249 . 250 -
S L«jﬁ) \Qj,,mm \ \\/E’%_:’ N
g QJA‘)}\&H ? D}\b’lﬁ
T/N = N‘S"N F; Y“ \\(/
i { +
MSIM+H] = MSIM+11]" =424 MS[}\«HH} —424
439
[o371]

*EmFIZE 1 — 256 L HEBPrepdsEiik
EHEM251-25
TEMP L OTEICEL TES

‘/’%;‘ﬁﬁ"""\1
54—25614

25
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W5545-01
[o37 2]
[#63—1]
SR P | HEE AN NMR (400MHz, CDC1 ) EU/IIMS
251 F 'H—NMR & (ppm) : 1. 59 {(dd, J=8. 2,
4. 8Hz, 1H), 1. 91 (t, I=5. 2Hz, 1
"o P ), 2. 12—2. 18 (br, 1H), 2. 21 (s,
xi} ”x 3H) , 2. 55 (s, 3H), 3. 79 (s, 3H) ,
M d) _3i4. 41 (4, J=9. 6Hz, 1H), 4. 52 (d,
T J=9. 6Hz, 1H), 6. 54 (dt, ]=10. 4,
2. OHz, 1H), 6. 73—6. 79 {(m, 2H) ,
6. 95—6. 99 (m, TH), 7. 61—7. 67 (m,
1HY, 8 00 (s, 1H), 7. 96—8. 05 {(m,
1H), 8. 19—8. 21 {(m, 1H), 9. 25 (b
rs, 1H).
252 F "H—NMR & (ppm) :1. 56 (dd, J=8. 2,
5. 2Hz, 1H), 1. 87 (t, ]=5. 6Hz, 1
T M, (H) L 2.03-2. 07 (m, 1H), 2. 26 (s,
\%ﬁ ) 3H), 2. 57 (s, 3H), 3. 79 (s, 3H),
N {} 4. 483 (d, J=9. 6Hz, 1H), 4. 51 (d,
T F 1J=9. 6Hz, 1H), 6. 53 (dt, IT=10. 4,
2. 4Hz, 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) .
253 F '"H—NMR 6 (ppm) :1. 66 (dd, J=8. 0,
. A 5 2Hz, 1H), 1. 92 (t, J=5. 2Hz, 1
o w |FJ . 2,16 (t. J=9. OHz, 1H), 2. 22
»i} w1 (s, 3H), 2. 56 (s, 3H), 3. 81 (s, 3
Ny é} H) 4. 37 (d, J=9. 6Hz, 1H), 4. 48 (d,
T eN | J=9. 6Hz, 1H), 6. 50—6. 58 {m, 1H)
6. 75—6. 81 (m, 2H), 7. 87—7. 91 (m,
1H), 7. 98 (5, 1H), 8. 17—8. 21 {m,
1H), 8. 55—8. 57 (m, 1H), 8. 63 (b
rs, 1H).
254 g 'H-NMR § (ppm) :1. 56 (dd, J=8. 0,
\ij% 5. 2Hz, 1H), 1. 88 (t, I]=5. 2Hz, 1
° U}%%W H), 2. 10-2. 16 (m, 1H), 2. 20 (s,
V% A 3H) , 2. 53 (s, 3H), 3. 77 (s, 3H) 4.
NG . 38 (d, IT=9. 6Hz, 1H), 4. 49 (4, J=
/ F lg. BHz, 1H), 8. 52 {(dt, ]=10. 8, 1.
6Hz, 1H) 6. 73—6. 79 (m, 2H) , 7. 3
2—7. 38 (m, 1H), 7. 97 (s, 1H), 8.
00— 8. 08 (m, 2H), 9. 02 {(brs, 1H).
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A 0, 5. 2H=z, 1H), 1. 90 {t, J]=5. 2H
AN |z, 1H), 2. 12 (br, 1H), 2. 23 (s,
yﬁ oy |3H) L 2. 586 (s, 3H), 3. 80 (s, 3H)
‘% -7 4. 38 (d, ]=9. 6Hz, 1H), 4. 50 (d,
: o J=9. 6Hz. 1H), 6. 55 (dt, ]=10.
8, 1. 6Hz, 1H), 6. 7T2—6. 82 (m, 2
H), 7. 536—7. 64 {(m, 1H), 7. 99 (s,
iH), 7. 78—8. 08 {(m, 1H), 8. 16—
8. 24 {m, 1H), 8. 62 (brs, 1H).
256 ; '"H—NMR & (ppm) :1. 60 (dd =8.

Ne

3
55 z "H—NMR & (ppm} :1. 81 (d4d, J=8.
o

> J
0, 5. 2Hz, 1H), 1. 89 (t, J=5. 6H

ﬁﬁx z, 1H) , 2. 09 (dd, J=7. 8, 6. 4Hz,
o T LIH) L 2. 23 (s, 3H), 2. 26 (s, 3H)

h o) 4 ¥ P N
Y {:ﬁz; 56 (s, 3H), 3. 79 (s, 3H) , 4. 4
TV TYlo (d, T=9. 6Hz., 1H) ., 4. 52 (d, J=
9. 6Hz, 1H), 6. 55 (dt, J=10. 4,

2. OHz, 1H), 6. 75 (dt, J=8. 8, 2

OHz, 1H), 6. 77—6. 79 (m, 1H), 7

9
89—7. 95 {m, 2H), 8. 00 (s, 1H) ,
8. 688 (brs., 1H).

[037 3]
X EF 257 25 93NN EPrepd6EOTIAEREMGS I OFER
UL THESLTEAL -,
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[0274]
[#6 4]
) EEEC NMR (400MHz, CDCI1 ) EU/IMS
2574 F "H—NMR & (ppm) :1. 61 (dd, J=8. 0,
)

~ aé% 5. 2H=z, 1H)Y, 1. 90 {(t, J=5. 2H=z, 1
o Jwn H), 2. 12 (t, J=6. OHz, 1H), 2. 23
AT A (s, 3H) L 2056 (s, 3D, 3. 91 (s, 3
= 8

¥ “1H) , 4. 39 (d, J=9. 6Hz, 1H), 4. 4
@l (d, J=9. 6Hz, 1H), 6. 96 —7.

10 {m,
3H},?.60—7.64(m,1H),7.98(
1H), 8. 03—8. 06 (m, 1H), 8. 21—
22 (m, 1H), 8. 47 (brs, 1H).
2581 "H-NMR 6 (ppm) : 1. 59 (dd, ]=8. O,
;Ijv 5. 2Hz, 1H) , 1. 89 {(t, J]=5. 2Hz, 1

N W), 2. 04-2. 12 (m, 1H), 2. 23 (s,
Ny Jﬁw 3H), 2. 27 (s. 31, 2. 56 (s, 3H) ,
&yj . 13. 90 (s, 3H), 4. 41 (4, J=9. 2Hz,
- = 11H), 4. 48 (d, I=9. 2Hz, 1H), 6. 9
5—7. 27 (m, 3H), 7. 93—8. 01 (m, 2
H) 7. 99 (s, 1H), 8. 63 (brs, 1H) .
2591 * 'H-NMR 6 {(ppm) :1. 59 (dd, J=8. 0,

%1'7%\ 5. 2Hz, 1H), 1. 90 {(t, J=4. 8Hz, 1

o IHY), 2. 10—2. 14 {m, 1H), 2. 22 (s,
b SNI3H) , 2. 55 (s, 3H), 3. 90 (s, 3H) 4.
¥ ="141 (d, J=9. 6Hz, 1H), 4. 48 (d, |=
9. 6Hz, 1H), 6. 96—7. 10 {(m, 4H) ,
7. 62—7. 68 (m, 1H), 7. 99 (s, 1H) ,
2. 02—8. 07 {m, 1H}, 8. 22—8. 25 {m,
1H) , 8. 72 (brs, 1H) .

[0375]
EWE2 60
N—{(5—2vpopuapl e —2—H44) —2— 1 (2, 4—AFAEFY I —5—o4
Wy AFXAFA] —2 NP3 A B RFT IR (26 0)

J

AR
[{be 71}
,/Nt
S
O NH
= © /\\Fil
N &51 LX
7/ . 280G
[03786]
AAFEEPrep a4 72 FEEREAS 1OFEICECTCTI ML bicL 8, L
A

'H—-NMR {400MH:z, CDC1,) 8 {(ppm) 1. 63 {dd, J]=8. 0
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, 5. 2Hz, 1TH)Y, 1. 96 {(t, J=4. 8H=z, 1H) 2. 14—2. 22 ¢(
m, 1H), 2. 22 {s, 3H), 2. 56 {s, BH), 4. 44 {(d, I=9. 6
Hz, 1H)Y, 4. 49 (4, J=9. 6H=z, 1H), 7. 29—7. 33 {(m, 1H
Yy, 7. 61—7. 64 {(m, 1H), 7. 79 {dzx, J=7. 6, 1. 9Hz, 1H
Y, 7. 99 (s, TH}), 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. 8
9—-8. 95 (brs, 1H)

[o037 71

*EMF26 1 — 23 1R ERBICERMICE®ES HFERICET THAMR LT,
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W5545-01
[0378)
[#65—1]
FERE B MS Eri ] . MS T | EEs . MS
261 262 E 563 -
@"/ N._ N
>—/ B o] N F“{} 6 ! g
N\ P ff \} }E\i
%N — MSIM+H] =411
C
MS[M+H]" =427
264 265 266 5
! %
s ﬂf*o o8
>_(> © }—N\ N}"i\}’
N
/N —<\_ SIM+HI =461
cl
MS[M+H] =477
267 /3 268 7 569 @
s \SA S, N
O O O O O-—/'FO
\_ N o N’\ >._:§ N
N N Nj ; " N y
E_< >“ <__? ) B
o] = .
MSIM+HI" =399 MS[M+H] =415
MSIM+H] =415
7 B rd Br:
270 5= 271 272 \”\
! O H N\ O—jL\g/ \:j\
— N o UF }_
; N N> ) o
N 7N\ Y
" == }N MSIM+HI =478
MSM-+H] =399 MS[M-+H] =472
273 B'@ 274 | Br 275 M
) Z; p _
jA\TN Ny jﬁwm N, @
'S B Ao S e *ane
N 2 N W P
& s b
MS[M+H] =472 >—N
MS[M +H]" =488 MS[M+H]* =418
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MS[M+HI =393

MSIM+H]t=443
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[037 9]
[Z66—-1]

W5545-01

NMR (400MHz, CDC 1,) KR XIIMS

170

FHEH] | 1SN

278 @

'H—NMR (400MHz, CDC1,) § (ppm)

1. 55—1. 65 {(m, 1H), 1. 91 (t, J=
5. 6Hz, 1H), 2. 07—2. 14 (m, 1H) ,
2. 21 (s, 3H), 2. 28 (s, 3H), 2. 5
5 (s, 3H), 4. 41 (d, J=9¢. 6Hz, 1H) ,
4. 50 (d, IJ=9. 6H=z, 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. 8Hz, 1H), 7. 44—7. 48 {m,
1H), 7. 93 (brd, J=3. 6H=z, 1H),
7. 97 (s, 1H), 8 06—8. 12 (m, 1H),
8. 31 {brs, 1H) .

MS [M+H] "=407, MS (M+Nal] "=429

HM
2791 ¢
7
Sy o,
OAD
HN
?ﬁ {}
T

"TH—NMR (400MHz, CDC1,) 8 (ppm)
60—1. 66 (m, 1H), 1. 92 (t, J=
6Hz, 1H), 2. 07—2. 15 (m, 1H) ,
21 (s, 3HY , 2. 286 (s, S3H), 4. 3
(d, J=9. 6Hz, 1H), 4. 49 (4, 1=
6Hz, 1H), 6. 97—7. 04 {(m, 1H),
13—7. 20 (m, 1H)y, 7. 22—7. 28
(m, tH), 7. 33 (td, J=8. 0, 6. OH
z, 1H)Y , 7. 75 {(dd, J]=8. 4, 6. O0Hz,
1H)Y, 7. 96—8. 03 {(m, 1H), 7. 97 (s,
1), 8. 23 (brs, 1H), 8 31—8. 3
3 (m, 1H) .

MS [M+Nal] =493

-~ 00w N U

280 ¥
/i
SA
sl

'"H—NMR (4 00MHz, CDC1,) 6 {ppm)

1. 55—1. 65 {m, 1H), 1. 91 {(t, J=
5. 6Hz, 1H), 2. 056—2. 15 (m, 1H),
2. 21 (s, 3H), 2. 56 (s, 3H), 4. 3
8 (d, J=9. 2Hz, 1H), 4. 49 (d, J=
9. 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, Z2H), 7. 97 (s, 1H) ,
&. 35 {(brs, 1H), 8. 46 (br s, 1H).
MS [MtNal *=541
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[#66 2]
281 | 'H—NMR (400MHz, CDC1,) § (ppm)
65 (dd, ]=8. 4Hz, 5. 2Hz, 1H) ,
94 (+, }J=5. 2H=z, 1H), 2. 12—2.
8 (m, 1H), 2. 19 (s, 3H), 2. 55 (s,
H) , 3. 93 (s, 3H), 4. 39 {4, I=1
OHz, 1H)Y, 4. 50 (d, ]=96. 6H =z,
H)Y , 6. 98—7. 04 (m, 1H), 7. 16—
20 (m, 1H), 7. 22—7. 28 {m, 1H),
34 {(td, J=8. 0, 6. OH=z, 1H)}, 7.
98 (s, 1H), 8. 12 {(brd, ]=9%. 2Hz,
1H), 8. 23—8. 27 (m, 1H), 8. 49 (b
rs, 1H), 8 91 (dd, J=2. 0Hz, 0.

...
~¢
Fn
2
e
S IR B e B B S SR

8Hz. 1H) .
MS (M+Nal] "=451, MS [M+Na] =47
3

[o3g80]
FEmF 2 82

(1R, 28) —2—[{2, 4A—CAFAEYI I —5—4)) dFiAFA] —N
— (s TaAFdaAFTAY 2 ) —2— (3—Pndtoerdae=N) o
2B REY I R (282 OER

[tks 8]

F

IN\ ﬁ/w 1 5
__..__} i
e o A O \//2 o) A F
— =
N ! )
N\\[/;& N7/r~é
! 281 282

[o0381]

& 281 (51, 6mg) 2 THF (5m 1) EMRL., kAKARREBEHTUF T L
FTaAaImmhont RTIA4AF (8. 73meg) Tz, FOEFET3050#EEL-E,. L&
WERGRIZBLEE., BB F L2 ToEs T o7, BHEBAAETEIEATHRE L
o, MBI R oL TEHBL, BEFPEETEELZ, BEZVIIFADT LI S
P72 00— {YAMAZEN, Hi—Ftltush™ column, Size M, *A
H =l  EEEBTFA0% 1 0% TERLTTa—ABEERE (20meg) 287-.
B\oN T A—AFEE (Z20mg) FEIEAF L (Sml) KEHEEL. Kk 32 H
HFIvRA(2—AbrFxzaa) FI /1 HAT757 U740 F (0. 5349ml
Y EMAS, TOEF 0. SEHEEBRLAR, ERTCIBEERLE, XAEEICEMERE
KFBF P T AKRBHEAMNAL, BB A In T2 L7-, BBk, (afuga Kk ClER
e L, Wi~ RO ATHEBL, FHEYRETESB L, MEL Y 7085 4
v 7274~ (YAMAZEN, Hi " Flush™ column, Size:
S, s . AT HF - 30%—50%) THEMLTERLSY (5. Omeg) &~

'H—NMR (400MHz, CDC1,} 8 (ppm) 1. 5
H), 1. 93 {(t, J=5. 6Hz, 1H). 2. 10~2. 1
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21 (s,
yo, 4.
, 6. 97 —7.
28 (m,
td, IT=28.
8. 30 (4,
40 (br s,

W5545-01 172
2. 55 (s, 3H) , 4. 40 (d, J=9. 6Hz, 1H

J=9. 6Hz, 1tH), 5. 34 (d, J=4a48. 0Hz, 2IH)}
04 {m, 1H) , 7. 14—7. 21 {m, T H), K6 7. 22—7.

33 (td, J=8. OHz, 6. 0OHz, 1H), 7. 70 (
2. OHz, 1H) ., 8. 09 (d, ]=8. 0Hz, 1H) ,
CHz, 1H), 8. 32 (t, J]=2. OHz, 1H}), 8

MS [M+Nal ‘=447

[o382]

EHEA 2 8 3XREBS S THOA-HILBECEPRApEEE, ENML 2 2EEOF

FEICL-TRIEL,

o
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173

W5545-01
[0383]
[#6 71
il | g NMRETXIIMS
283 i:j 'H—NMR (4 00MHz, CDC1,) 6§ (ppm)
. o, 1. 59—-1. 62 (m, 1H), 1. 90 (t, J=
OJé}m 5. 8Hz, 1H), 2. 03—2. 13 (m, 1H) ,
ng s 12,24 (s, 3H) , 2. 56 (s, 3H), 4. 4
Ny ] g% 2 (g, J=12. OHz, 2H), 7. 10 (t, J
T . |=7. 8Hz, 1H), 7. 36—-7. 45 (m, 2H) ,
7. 62—7. 67 (m, LH), 7. 85 (s, 1H),
7. 97 (s, 1H), 8. 04—8. 11 (m, 1H),
8. 14 (d, J]=2. 4Hz, 1H), 8. 28 (s,
1 H)
MS [M+H] "=519
284 ~ '"H~NMR (6 00MHz, CD,OD} 6 (p pm)
S, 1. 538 (t, J=6. 0Hz, 1H), 1. 88 (t,
nw (J=6. OHz, 1H), 2. 19 (s, 3H) , 2.
A N 149 (s, 3H), 2. 52 (t, J=9. OHz, 1
N WS H) L 4. 42 (d, J=12. OHz, 1H), 4.
HERS r 1865 (d, J]=12. OHz, 1H), 7. 00—7.
04 (m, 1H), 7. 33—7. 38 (m, 3H) .
7. 46—7. 50 (m, 1H), 7. 96 (dd, J
=6. DHz, 1H), 8. 17 (d, ]=0. 3Hz,
1), 8. 19 (s, 1H)
MS [M+H] '=427
285 'H-NMR (4 00MHz, CD,OD) § {p pm)

Fizhw 1. 58 (dd, J]=8. 0, 5. 2Hz, 1H), 1.
oJé%w 89 (dd, J=6. 0, 5. 2Hz, 1H) , 2. 2
= AN 1 (s, 3H), 2. 30—2. 56 (m, 1H) K 2.
st 4 W |52 (s, 3H), 4. 52 (d, J=10. OHz,
/ Fl1H) , 4. 76 (4, J=10. OHz, 1H), 6.
98—7. 06 (m, 1H), 7. 32—7. 41 {m,
SH) . 7. 47 {(ddd, J=9. 2, 8. 0, 3.
2Hz, 1H) , 7. 94 {(dd, J]=9. 4, 4. 2
Hz, 1H), 7. 98 (s, 1H), 8. 18 (d,
J=3. 2Hz, 1H)
MS [M+H] *=427
[0384]
EmF 2 86
(1R, 28) —N— (5 —ZFdoa o —2 A4} —2— [ (44— Fo¥fxi A

Fr—=—2—AFHEN I r—8 A4y X AFA] — 2 —

(3 — 74417 x=/

) e o REH IR (286)

& B
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[fr6 9]
@
£ ’fa,,lm“ E Y “ﬁ
o g Y —™ HO gy
N, Na N e
N S,
T F T :
95 286

[0385]

EWM9S5 (200mg) @THF (1 0m!l) B, —78CE®RETT, n—Bu
Li (2. 76M n—~X%¥EiE. 0. 371ml) 20z, —EERLE. (2
L RA T FEN— 3 =T e Y] (Davis, F.oA., J. O
rg. Chem. 1988, 53, 53004—) (135mg) @THF (3m]l) &B#
Z—738CTHA. BRBFTHESEZNG 1L 4ABFFE®RLE, B8REL7T T =0 AK
EERENZ., BT A THHELY,, HEEAAETAEERTHESRL-E, Gifkv 2 v
ATHEEL, BETEHE L. Boh"BEF VSN T L0 P57 00— (Y
AMAZEN, HiFlush™ c¢column, ~7Z EEBE-SFAL10%>>1
C0%) THREL-E, BEEHPLCTHEL., B2328ke8 (1. 1 9meg) &&T.
"H—-—NMR (600MH:z, CD, OD) % (ppm) 1. 56 (t, J=6. 0H

z, 1H), 1. 85 (t, J=6. 0Hz, 1H), 2. 49 {t, J]=6. 0Hz,
1H), 2. 58 (s, 3H}, 4. 41 (d, J=12. 0Hz, 1H), 4. 49 (
d, J=12. 0H=z, 1H), 4. 57 {(d, J=12. 0OH=z, 1H), 4. 66 {
d, J=12. CHz, 1H), 6. 98—~7. 064 (m, 1H), K6 7. 32~7. 36
{m, 1H), 7. 36—7. 39 (m, 2H), 7. 44—7. 50 {(m, 1H), 7

90—7. 95 {m, 1H), 8. 13 (s, 1H}, 8. 17 {4, 1H)
MS [M+Nal] ™ =449

[0386]

EHEFA 22 TMHLZIOMEEEII AT BEPrepd48 — 5500 EBEICEL TS
B L7,
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W5545-01 175
[038 7]
[#6 8]
Ehafly] | & NMR (4 00MHz, CDC1 ,) BIR/XIIMS
287 }f MS [M+H] "=4 21
o
/z ///”\N
N %
o
.
288 , ‘H—NMR (400MHz, CDC1, 8§ (ppm)
(}jﬁ 1. 06 (s, 3H), 1. 56 (s, 3H), 1. 9
o %M% 3{3,1H),2,26£s,3H),2.57(&
. o/}w 3HY , 4. 67 (d, J=9. 6Hz, 1H) , 4.
I 7y 174 (d, J=9. 6H=z, 1H), 7. 23—7. 4
7” = 1 (m, 6H), 7. 86 —8. 06 {(m, 2H) , 8.
20 (brd, J=8. 8H=z, 1H), 8. 35 (4
d, J=4. 8, 1. 2Hz, 1H), 8. 534 (d,
J=1. 2H=z, 1H) .
289 N MS [M+H] "=4202
o
= 7
N I \
T
2990 fﬂ \ MS [M+H] "'=433
o
o/f O/}\NH
- i hw
N‘j/N B)‘\\/
i ! 3
[o388]
EHH 2 91
(1R, 28) —2— (3, 68—V 7AdnPx=s) —N— {(5—71F oYl —

2 —AA)

—2— [ {(2—FF/—d4—rUTnFtaiFir—1,

Z2—r Pl

./

=5 —A A} AFLAFA] L uF oA A RFT IR

(291) DEE
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MPMO
Prep36-7 291

[038¢38]
{tEHMPrep50—7 {(1C0msg) ODMFE®E (2ml) 2—73/—5—7
nFoery Py (26, 4mg) . HATU (8 9. dmeg) . N, N—IA /7o
TFAT I (40, Tul) 2Nz, SETHRESS LB, RINWECKkEmAZ, ¥
ZFAm—FATHB LD, EHELHEMEE K CHERE, BABEBE /2 7L TEEL
BB L, BWERERMEL., EHICANERE EfeT v (Z2ml) 2HIERETILE
Bl 2, MERSEEBHE L. BRECBREBASE T P o7 AKER L ERBE=T
L EMASEBELSY, Bo - EREIREBY S AU LA TERIS, BEBHEL.
GonrEBEZ YIS ADT LI o RS T T7 40— (YAMAZEN, Hi —Flus
h " ™Mcolumn, BHEYE : n—7F% . BFBarFA =2 . 1| -FeBE-F ) TF
B THERLEE (3 0mg) #1874,
'H—NMR (4GO0MHz, CDC1,} 6 {(ppm) 1. 59—1. 63 {m, 1
HY, 1. 86 (t, J=6. OH=z, 1H}), 2. 17 (brdt, J=6. 0H =z,
1HY, 4. 41 (t, J=10. 8Hz, 2H) , 6. 70—6. 76 {m, 1H),
6. 957 (&, I=6. 0Hz, 2H) 7. 38—7. 43 {m, 1H), 7. 91 (s
., 1H) , 8. 06—8. 09 {m, 2H), 9. 13 (s, 1H)
MS [M+Nal ® =485,

[0390]
EREH 2 9 2

(1R, 2R) —2—[2— (2, 4—UAF LIV —5—~Ag4) 2F 4] —N-—
(5—Tndo—4—AF)vY o —2 A1) —2—F o Fadesls AR
¥HIF (292) O

[{b7 1}

O
e
== [8]
Ny

>N

7

Prep51-5 202

[0391]

e8P rep551l—9bEMHFo 1 PRABICLTEELEDEE,
MS [M+H]} " =405

[03952]
EWmH2 93

(1R, 28y —2— [N— {2, 4—-—JAF LY II—5—AA} AF1T3I /X
FN] —N— (5= Aoarl s — o — i) —2— (=740 Fx=J) 27
nFaAAraARFFIR (293) GEEE
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[{h7 2]

N
7/ Prep53-6

[o3923]

&M Prep53—6 (50meg)

(1 16megl .

W5545-01 177

N
Y% g
L
N i

% -N

N, N—¥Y A4 Y7ot ForI {79,
5—7da—4—v2l) (57

#DMF (15. 6ml) ICFEEEE, HATU
4pl1) ., 2—T3/—

Smgl) AMZEIRTIREESELL, BISHEIIK

%M{T\Wﬁﬁ“LtD&E%/)ﬁ#wﬁ7AﬁDV%ﬁ774—(n*ﬂ75/:

it F A =7 : 3~3

D7)

"H-NMR (4 00MH =z,

z, CDC1.,} &6 (ppm)
(t, J]=5. 2Hz, 1H)

y, 2, 32 (s, 1HY, 2.

d, ]=13. 6Hz, 1H) ,

7. 05 {m, 3H), 20

085—-8. 10 {(m, 2ZH) g .
[o394]

ERFEZ 94206 DT IARLBEPrepb

THERL, RS (26, 8Smg) #&,
CDC1l,) 8 {(ppm) :' H-—NMR (400MH
1. 534 (dd, J]=9. 6, 4. 8H=z) , 1. 689
1. 86—1. 90 {m, 1HM), 2. 04 (s, 3H
52 (s, 3H), 2. 63 {s, 3H), 3, 54 {
3. 59 (d, I=13. 6Hz., 1H) 6. B9 —
—7. 26 {m, 2H) , 7. 97 {s, 1H) , 8.
10 (s, 1H), 8. 55 (br s, 1H)

3—6 rEFOTI oL E

fEFM 2 9 3L TERL .,
[0395]
[#£6 9]
Ehif (EEEL. MS FEREE (1S MS FHEE (SR MS
2G4 295 F 206 3

%(zj Z Q K
Zrn 3
o )

.
"1 NH

v\ e RS
$-N ==
F / F ok
MS[M+H] = MS[M+H1+ MS{M+HI =
423 454 441
[03956]
EWHH 2975301 DLEMIFLEWPrep 4B TEBHR293ICELT

LT,
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W5545-01 178

[03987]
(£70]1
EH ] il MS FEME] L MS EWp] | & MS
297 298 299

O SN SN
QWQ relle

+ F
MS{M H17=405 MS[M+H}+“~493 MS[M +H] =420
300 @ 301 @
- N
M NN O
g( Nj/h:‘ —
_ F Ct
MSIM+H] =405 MSE%+}H+—436
[03 98]
EHHFI 30 2

(1R, 28) — 92— (3—7ZAFpFa=/t) —N— (5—Zndot’)ir—2—4
) — 22— [IN— {2—AFn—a4—rYFhAaAFAY 3P0 —5—A1) 735/
AFa] vraPalohlRBRFH I F (302 OfRE

[17 3]
. F
jS . QJi
BocHN o HIN e

Prep53-6

[o39 9]

FE#8MPreps55—6 {(30mg) PDMFER (1ml) t2—73/—5—7/
AR Y2 (8, 6mg) . HATU (29, Zmeg) . N, N—J 4 /o=
ATIw {13, 3ul) 2z, EETEEERE LS., REWiICKRZNL, P F
=TI L, BB S 7T 4 TS, EXBEBE RO ATEHBELESL
o, MEAMIEZEEL., RECANER BR-FAL (3ml) ZMAEE T HHERE
SHZ, REREBEBELL, BEICHMREREF I oA KEBEH L ERECF v 20
s LE. BOh/AFEBEREB VR P ATEREYE, BEBHEL. 51
REACIBFADT LI TS T 40— (YAMAZEN, Hi—Flush™™
column, BHEE . n— 7% EfBExF =09 :1—->1 1) TR TER
irEwm (8. 6meg) BB,
"H—-—NMR {400MHz, CDC1,) 6 {ppm) : 1.

53— 56 (m, 1
HY , 1. 81 (t, I=5. 2Hz, 1H), 2. 02 (brdt,

lH;, 2. 57
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W35545-01 17

{s, 3H), 3. 77 {dd, J]=5. 6Hz, 14. 0Hz, 1H), 3. 8¢9 (d
d, J]=5. 6H=2, 13. 6H=z, 1H)y, 4. 45 (brds, 1H}, 6. 98—
7. 15 {m, 3H) , 7. 30—7. 47 {m, 2H), 8. 13—8. 17 {m, 3
H) 8. 32 (s, 1H)
MS [M+Nal ™" =48686.

[0400]
EHFH 3 03

2— {1 {1R, 28) —2— [ {2, 4—YAFAEY I —5—A/) FF AT

1 —92 —Tzz=Ar7odfo)} -5 — 74—~ 1H—N XA/ X F—1 (303
) DEEE

[{b7 4]
&/ l
—_— -
8 & THNH
PN
==

7/ =
/ Prepl 3-7 Z/ /
F 303

{c4011]

EBMPrepl3—7 {(100mg) DMF&EHK (3m1l1) WHATU {(153m
) .DIPEA (104u1) ., 3, 4—YF73I—-1 -4~ (45, 3m
g} #MAERTHREERBRSISY ., BRI ARKENAEBSE T LV CoEHmB L. &
EBEARB TRV ALATERSE S, HEBE LB KRE2EE (3m 1)
BEFAY, 90 CIKCHEHERSY:, ELRZREHEFEREL. NH—-UH 3y FioT
LBl AEFRBREFERB L, BExUBFALBT LI b5 70— (YAMAZ
EN, Hi—Flush™ columnpn, n—7%2  Bffge-cF, 1 =56 : 1 -
Fo) THRELERESY (1 5mg) EL.

MS [M+H]1 ¥ =389.

[oao0 2]
EHEAMIOARBIVTIOSDIEENMITIERMAIOILEKROFETER L,
[o4a023]
{7 1]
EHiam | HEER. MS Eha | s, MS
304 @ 305 @
ojf,fx:gﬁ o Ll
RS,
¥ N NN \‘?/N \/’
/
MS IM+H = MS [M+H] *=
72 372
[o404a]
EHEF 306

2— {{1R, 238 —2— {3, 5—YoAFdad=z=N) —2— [ (2 4—AF
MY I —5—A40Y X AFAl ro T oAl —6—ZFer—1H—4 3
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W5545-061 180
A [4, 5—b]l FUr {(306) DA
[k 7 5]

£ F
@ ety F/@
H
ED OH s NH

\;/ ; % N
N 8 Ny N N
\f Prepl6-7 7/ £ 306
[o405]

ItEmPrepl16—7 (30mg) PDMFE®E (9004, 1) THATU {(45.
9mg) . DIPEA (31. 241) . 2, 3—U73/—5—7nta-F (1
5. 5mg) AMABERT2EEEPI -, RICRICHENEREBEKEFT U D AKBRES
HAEBEFATHEME LS, Bon o AKESRB v YR 0 L TEREIEE, BE
BELBOCHT-HELEE (2900 1) IERXE, INITIATOR MAICR
OWAVE SYNTHESIZER (Biotage) 150TCICT1 1B SRsE
e RISHAPHEEEE L. BEAERBRoF -, REBAEFN Yo kBEZREMALSEHE
Lz, BN HEBEIRHEB~ /R 7 A TEHERITA, BIEBBL., SohBEEtr
YBEFABF LI h T 74— (YAMAZEN, Hi —Flush™ ™™ colum
n, n—~FFr BBz FI=5 . 1-FBrIT) TERLERZEEY (5. 3ms

Y EAES,
MS [M+H] * =4 2 8.
[o4068]
EmEHM3 o7
6 —r7oge—2~—{ (1R, 28) —2— {3, 58— dnT==n) —2— [ [

2
L A= AFAET IV 5 AN AR ATFA] Yo F oAl —1H—A3IX
Y [4, 5—b]l VU (307) OERK

[tt7 6]
F F

. S
P 4 TOH o 7 NH
ﬁ \(//S e
N
5N N?$ N /
! Prepl6-7 ol 307

[o407]

ERFI 306 LREDFFRICTER L,
'H—~NMR (400MHz, CDC1,) & (ppm) :1. 87 (dd, I=5., 6
Hz, 8. 8H=z, 1H), 2. 11 (s, 83H), 2. 50 {s, 3H), 2. 21 (
t, =6. 0OHz, 1H), 2. 68 {(dd, ]=6. 4H=z, 8. 8H=z, 1H),
4. 41 {(d, J=10. 0Hz, 1H), 4. 45 {4, I=9. 6Hz, 1H) ,6 6
. 77—86. 82 (m, 1H), 6. 99—7. 09 {m, 2H), 7. 82 (s, 1H
Yy, 7. 88 (4, JT=2. 4Hz, 1H) . 8. 22 (d, J=2. 0Hz, 1H),
11. 53 (s, 1H)

[0408]

PLFOIEEMITEREMI0S FEEDCEETER L,
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ws5545-01 181
[04009]
[#72]
EinF | EEL MS Hhat AR, MS
308 3 3009 F
s Ay
\/; N/ NH /w/‘(; N/ NH
== ) N — —
“a\,,gé C N7,;i| Q
MS [M+H] t= MS (M+HI '=
408 404
[0a10]
EHEH I 10
2— [ {1R, 28) —2—1{[(2, 4a—PRAFNUI P —5—A44) FF] A
Ft —2— (B—andgoaFao=) YroFollal S v—4 (1T H) —AL
(3 10) m>esk
[i7 7]
: i
g
it \ S :m’i'/%\
O 7 NH
o] o oH . P ;_\\_8\\9
% J
Ny
N /] SN \_/
1
Prepi4-6 310
[o4a11]
&P repla4a—86 (50mg) . 2—FI /ANy AX7IF (23, Tmeg) . H

ATU (66,
TFAT I (2 2.

lmg) EDMF

(0.
9pu 1) EMAEETZ 45REELL,

24ml) WKEMEY, N, N—4 Y e
HInwwokzIng , Bed

=F (x 3) THHLUE, F8BESK, fafoafkolaikkds L., EAEBETF U 7 4

TCEEBELL, BEAEETEEL., BES I PA (S3ml) WEBESY, U ovhter
t—FhFYH AR (35, 5meg) FME, 1 00CT2REBMEBIELS., RIELEE

BICHHL, AKEF1WETL., BEEEHE L. BELZNHI - VS A Tarow b2

FIZ4—An—~FF L  FEBEZTA=9 ; 1150 1) TERLTERZRESE (20
6meg) TH,

'H—NMR (4 00MHz, CDC1l1,) § (ppm) 1. 65 (dd, J=8. 0

, B. 2H=z, 1H), 2. 14 (s, 8H), 2. 83 (t, FJ=5. 2Hz, 1H)
2. 44 (s, 3H)Y , 2. 75—2. 79 (m, 1H), 4. 43 {(d, ]=9. 5
1H) , 4. 45 {d, }]=9. 6Hz, 1H)], 7. 07 {(tdd, JT=8. 0, 2

.0, 1. 2H=z, 1H), 7. 39 (td, J=8. 0, 6. 0H=z, 1H), 7. 4

6—7. 52 {m, 2H}) , 7. 62—7. 65 (m, 2Hy, 7. 75 {t, 1=6.

8H=z, 1H) , 7. 79 (s, 1H), 8. 33 {(d, I=8. OHz, 1H), 13
1 {brs, 1H).

LC—MS (ES. Pos) 417 [M+H+1 4186
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[o412]

[%7 3]

FErad | H#hEx NMR (4 00MHz, CDCI .} RO/ XIEMS
311 °F 'H-NMR (400MHz, CDC1,) § (ppm)

1. 68 (dd, J=8. 0, 5. 2Hz, 1H), 2.
E&L 11 (s, 3H), 2. 31 (t, J=5. 2Hz, 1H),
N S 2,45 (s, 3H), 2. 76 (dd, J=8. 0, 6.
NeA e/~ {0Hz, 1H), 4. 40 (d, J=10. 0, 1H)
LN ¥( 4. 45 (d, J=10. OHz, 1H), 7. 10 (¢t
/ d, J=8. 8, 2. OH=z, 1H), 7. 43 (td,
J=8. 8, 6. 0OHz, 1H), 7. 52 (d, J=18.
8Hz, 1H}), 7. 56 (d, J=8. 8Hz, 1H),
7. 61 (d, J=8. 8Hz, 1H), 7. 68 (dd,
J]=8.8, 2. 4Hz, 1H), 7. 78 (s, 1H) ,
8. 27 (d, J]=2. 4Hz, 1H), 13. 4 (s,

1 H) .
LC—MS (ES. Pos) :451 [M+H+] . 45
0

312 £ LC—MS (ES. Pos) :418 [M+H+] .41
7

@'f,»m
b

d

[041 3]
e m
1. Fbx o ZREFESREAE

T A8 7 2 DWhea t Germ Agglutinin FlashP
late (Perkin Elmer) ZHAWVWTIT-7, 1 7vEArOFEY 2—4LiT10
Opl T, KIEHEOHMIIILLTOEY THD

25mM HEPES, pH7. 5, 1mM CaCl,, bmM MgC1l.,, O.
S%BSA (FlIFET7ATFTI), 0. 1% TV oA, 0. 05% Tween—
20, 0. 2%DMSO,

OX2REANFNOXIREHEE TAHILBAZAFECHOMRBE BB L -MEEY>S | g

protein/assay. BxP2REOCTEMEELESH. PL—H—2 LT[ 271
] —FLr%r>—A%0. 2nMENL, FEETIOSHMEREEITo7., FINHE., B
HE 2 TEEL., 200kl PDPwash buffer (Z25mM HEPES, pH7
.5, 1mM CaCl,, 5mM MgCl,, 0. 5%BSA, 0. 1%7I{E+ b
Yok, 0. 05% Tween—20B8L0500mME{LTRFYTA) Trxd 16
EHELEZ, RBUEIAThO D A OBPEEE I FL—arho % — (TopC
ocunt, Perkin Elmer) CHIELF, BohREAXATORICTLE,
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[0414]
[327 4]
FEHH | OX1 0X2 | .. OX1 OX2 OX1 0X2
No. RBA RBA fﬁﬂﬁ RBA RBA iﬁﬁﬁ RBA RBA
nM oM | aM nM o 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
29 273 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 7 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 1105 195 18 109 12 5.8
113 22 179 114 40 1612 | 115 a1
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
135 15 139 29 3.3 |141 g 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 )
165 29 7 167 38 10 170 7
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182 99 21 186 32 7 187 16
191 1 1 192 12 5 199 2 2
200 |67 12 203 215 ) 205 9 6
208 11 211 20 4 212 4 7
218 10 3 219 10 3 225 5 3
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278 76 10 279 24 3.2 | 280 24 21
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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. BRAMERAE (PLAPT v 1)
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[#751]
FEhA | OX1PL |OX2P | &5 | OX1P OX2PL | £ | OX 1P| OX2PL
No. AP LAP No. LAP AP No. LAP AP
(Ki) (Ki) (Ki) (Ki) (Ki) (Ki)
1 157 10.2 |16 80 5.4 26 27.3 10.4
45 19. 4 0.44 |51 29 1.2 61 >667 | 25.7
64 133.3 |6.3 65 >667 | 60 66 >667 | 34.3
67 >667 |57.1 |82 0.96 |0.085 95 9.9 0. 69
100 146.7 19. 4 114 47.3 | 2857 119 21.3 10.6
120 273.3 | 5.7 121 26.7 | 0.3 129 0. 97 |D.059
139 113.3 | 1.7 161 32 2.9 164 0.93 10.124
186 86. 7 3.4 240 17.8 | 0. 89 263 193.3 (8.6
[oa1 7]
3. HEEER

FEEHOoEMESREBMEI o FELLTC, v 7A (CS57BL//6NCr 1 CrLij
Y ERCTHERE (Electroencephalogram: EEG) T/
R BIED %?ﬁzfﬁﬁﬁﬁLﬁim%ﬁﬁw Bl — i THHRTE T
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No. 10meg kg |y, | 10me kg No. 10me kg
{min/3 hrs} (rnin/3 hrs} {min/3 hrs}

1 18. 3 16 19 45 15. 2

51 22.2 73 22. 7 B’z 33. 5

95 39.8 96 iz2. 1 100 23. 8

105 14. 2 118 16 120 11.5

121 26. 7 129 30 130 24. 2

141 28. 7 161 10 164 48. 3

186 14. 7 191 41. 8 199 36. 2

240 7.7 263 27. 3
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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

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.)

Applicant Information:
Applicant 1

Applicant Authority (&) Inventor ‘ (OLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Taro Terauchi

Residence Information (Select One) () US Residency (8 Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 2

Applicant Authority (@) Inventor ‘ (C)Legal Representative under 35U.S.C. 117 ‘OPany of Interest under 35 U.S.C_ 118

Prefix| Given Name Middle Name Family Name Suffix
Ayumi Takemura

Residence Information {Select One) () US Residency  (®) Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘
Postal Code | ‘ Countryi | JP
Applicant 3
Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Takashi Doko
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City [ Hatfield, Hertfordshire ‘ Country Of Residencei | UK
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Gitizenship under 37 CFR 1.41(b} i JP
Mailing Address of Applicant:

Address 1 ¢/o Eisai Co., Ltd., European Knowledge Centre

Address 2 Mosquito Way, Hatfield

City ‘ Hertfordshire ‘ State/Province ‘

Postal Code | AL109sN | Countryi | Uk

Applicant 4

Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.8.C. 117 ‘OPady of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Yu Yoshida

Residence Information {Select One) () US Residency  (®) Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 5

Applicant Authority (®Inventor ‘ {OlLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Toshiaki Tanaka

Residence Information {(Select One) () US Residency  (#) Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 6

Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.S.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Keiichi Sorimachi

Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b} i JP

EFSWeb222

Page 201 of 453



PTO/SB/14 (11-08)

Approved for use threugh 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien 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 ¢/o Eisai Co., Ltd., Tsukuba Research Laboratories

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi

City ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 7

Applicant Authority (@) Inventor ‘ (OLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Yoshimitsu Naoe

Residence Information (Select One) () US Residency (8 Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 8

Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.8.C. 117 ‘OPady of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Carsten Beuckmann

Residence Information {Select One) () US Residency  (8) Non US Residency () Active US Military Service

City | Tsukuba Country Of Residencei | 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 ‘ Ibaraki ‘ State/Province ‘

Postal Code | ‘ Countryi | JP

Applicant 9

Applicant Authority (®Inventor ‘ {Olegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Yuji Kazuta

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City [ Tsukuba Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b} i JP
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Application Number

Title of Invention CYCLOPROPANE COMPOUNDS

Mailing Address of Applicant:
Address 1 ¢fo Eisai Co., Ltd., Tsukuba Research Laboratories

Address 2 1-3 Tokodai 5-chome, Tsukuba-shi

City Ibaraki ‘ State/Province
Postal Code | ‘ Countryi | JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 26211

Email Address | | AddEmail | |Remove Email

Application Information:

Title of the Invention CYCLOPROPANE COMPOUNDS
Attorney Docket Number| 25724-0005P01 ‘ Small Entity Status Claimed [ ]

Application Type Provisional
Subject Matter Utility
Suggested Class (if any) | Sub Class (if any)

Suggested Technology Center {if any)

Total Number of Drawing Sheets (if any) 0 | Suggested Figure for Publication (if any)

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[] €. 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: | O Customer Number | (® US Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)
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Application Number

Title of Invention CYCLOPROPANE COMPOUNDS

Prefix Given Name Middle Name Family Name Suffix

Remove

Jack Brennan

Registration Number 47443

Additional Representative Information blocks may be generated within this form by

selecting the Add button. Add

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
35U.8.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
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit/National Stage Data may be generated within this form

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).

| Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
(O Yes (@ No
Additional Foreign Priority Data may be generated within this form by selecting the v

Add button.

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.

Assignee 1

If the Assignee is an Organization check here.

Organization Name 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 || JP Postal Code 112-8088

Phone Number Fax Number

Email Address

ﬁ\udtc:cljt:nal Assighee Data may be generated within this form by selecting the Add
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

25724-0005P01

Application Number

Title of Invention CYCLOPROPANE COMPOUNDS

Signature:

CFR 1.4(d) for the form of the signature.

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37

Signature |/Jack Brennan/

Date (YYYY-MM-DD)

2010-09-22

First Name | Jack Last Name 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.S5.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 USPTC. Time will vary depending upon the individual case. Any comments on the amount of time 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 Cffice 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.8.C. 552)
and the Privacy Act (5 U.5.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 tc 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.8.G. 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, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot 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 applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc 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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Electronic Patent Application Fee Transmittal

Application Number:

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 Suz—;'g(tsa)l in
Basic Filing:
Provisional application filing 1005 1 220 220
Pages:
Prov. Appl Size fee per 50 sheets >100 1085 1 270 270
Claims:
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Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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First Named Inventor/Applicant Name:

Taro Terauchi
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26211

Filer:

Jack Brennan/Devon Weide

Filer Authorized By:

Jack Brennan

Attorney Docket Number: 25724-0005P01
Receipt Date: 22-SEP-2010
Filing Date:
Time Stamp: 16:20:19
Application Type: Provisional
Payment information:
Submitted with Payment yes
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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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
61/385,342 09/22/2010 490 25724-0005P01

CONFIRMATION NO. 3599

26211 FILING RECEIPT
FISH & RICHARDSON P.C. (NY)

P.0. BOX 1022 T A VA A
000000047721146

MINNEAPOLIS, MN 55440-1022
Date Mailed: 05/20/2011

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. Please verify
the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please submit
a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Taro Terauchi, Tsukuba, JAPAN;
Ayumi Takemura, Tsukuba, JAPAN;
Takashi Doko, Hatfield, UNITED KINGDOM,;
Yu Yoshida, Tsukuba, JAPAN;
Toshiaki Tanaka, Tsukuba, JAPAN;
Keiichi Sorimachi, Tsukuba, JAPAN;
Yoshimitsu Naoe, Tsukuba, JAPAN;
Carsten Beuckmann, Tsukuba, JAPAN;
Yuji Kazuta, Tsukuba, JAPAN;

Power of Attorney:
John Brennan--47443

If Required, Foreign Filing License Granted: 05/17/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 61/385,342

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
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Title
CYCLOPROPANE COMPOUNDS

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
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-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
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
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
61/385,342 09/22/2010 Taro Terauchi 25724-0005P01
CONFIRMATION NO. 3599
26211 IMPROPER PROVISIONAL LETTER
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W5545-01
(61/385342)

[Kind of Document] Description

[Title of the Invention] Cyclopropane Compounds

[Technical Field]
[0001]

The present invention relates to a cyclopropane compound having orexin receptor
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 dyssommia such as insomnia by orexin receptor anfagonism, and a pharmaceutical

composition comprising the same as an active ingredient.

[Background Art]
[0002]

Orexin A (OX-A, consisting of 33 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
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 OX; receptor (0X1) as
a type 1 subtype and an OX; 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
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
Document No. 2). In addiﬁon, 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 vive (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
mRNA 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;
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-{(15)-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

orexin receptor antagonist, has been clinically developed as a therapeutic agent for insomnia
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(Patent Document No. 6). This compound brings about a decrease in wakefulness 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
function of model rats (Patent Document No. 7), and that the compound is effective for

posttraumatic stress disorder (Patent Document No. 8).

[Prior Art Documents]
[Patent Documents]
[0003]
[Patent Document No. 1] International Publication No. W(1996/34877
[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. W0O2005/118548
[Patent Document No. 7] International Publication No. W(02007/105177
[Patent Document No. 8] International Publication No. W(02009/047723
[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,

-2

Page 219 of 453



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 has orexin receptor antagonism and is useful as a therapeutic agent for dyssomnia 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]
R Ry

A/‘X o 4y
wherein
A represents a pyrimidinyl group or a N-oxide pyrimidinyl group, each of which may
20 optionally have 1 to 3 substituents selected from Substituent group o,

A, and A3 each independently represent an aryl group selected from Group 1, which may
optionally have 1 to 3 substituents selected from Substituent group o, or a heterocyclic group
selected from Group 3, which may optionally have 1 to 3 substituents selected from Substituent
group §,

25 Ry, Ry and Rj3 each independently represent a hydrogen atom, a halogen atom, a C, alky!

group which may optionally have 1 to 3 substituents selected from Substituent group 3, or a Cs.g

cycloalkyl group which may optionally have 1 to 3 substituents selected from Substituent group

B,
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X represents an oxygen atom, a Ci.¢ alkylene group, a formula -INRy- (wherein R4 represents a
hydrogen atom or a Ci.6 alkyl group), -S-, -SO- or -SO;-,

L represents a bond or a formula -CONRs- (wherein Rs represents a hydrogen atom, a C;.6 alkyl
group or a Cs.g cycloalkyl group), wherein

Substituent group o.: a cyano group, a halogen atom, a hydroxyl group, an oxo

group, a formula -NRgR7 (wherein Rg and Ry each independently represent a hydrogen atom or a
Ci.¢ alkyl group), a Ci.6 alkyl group which may optionally have 1 to 3 substituents selected from
Substituent group B, a Ci.¢ alkoxy group which may optionally have 1 to 3 substituents selected

from Substituent group B, a Ci¢ alkylcarbonyl group which may optionally have 1 to 3

substituents selected from Substituent group 3, a Ci.¢ alkylsulfonyl group which may optionally

'héve 1to3 sﬁbétituents selected from Substituent group {3, an aryl group selected from Group 1,
which may optionally have 1 to 3 substituents selected from Substituent group B, and a
heteroaryl group selected from Group 2, which may optionally have 1 to 3 substituents selected
from Substituent group f;

Substituent group f3: a cyano group, a halogen atom, a hydroxyl group, a Cs.g
cycloalkyl group, and a C;.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 groﬁp, a phthalazyl group, an imidazopyridyl

group, an imidazothiazolyl group, an imidazoxazolyl group, a benzimidazolyl group, an indolyl

w4
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group, an isoindolyl group, an indazolyl group, a pyrrolopyridy! 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 dihydrousobenzofuranyl group, a chromanyl group, an isochromanyl
group, a 1,3-dioxaindanyl group, a 1,4-dioxatetralinyl group, and a dihydrobenzo[1,4]Joxazinyl
group.

[2] The compound according to [1] above, which is represented by the following
formula (IT), or a pharmaceutically acceptable salt thereof:

[Formula 2]

20

25

30

/{( L—As
In

wherein Ay, Az, Az, Ry, Rz, 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 R;, R, and R3 each represent a hydrogen atom.

[4] The compound according to [3] above, or a pharmaceutically acceptable salt
thereof, wherein L represents a formula -CONH-.

[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
thereof, wherein A, and As 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 C;.
¢ alkyl group, a halo-C,. alkyl group and a C; alkoxy group.

[7] The compound according to [6] above, or a pharmaceutically acceptable salt
thereof, wherein A, and Aj each independently represent a pheny! 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 Cj.s alkyl group, a halo-C; alkyl group and a C;.¢ alkoxy group. '

[8] The compound according to [7] above, or a pharmaceutically acceptable salt
thereof, wherein A, represents a phenyl group which may optionally have 1 to 3 substituents
selected from a cyano group, a halogen atom, a C,.¢ alkyl group, a halo-C;¢ alkyl group and a

C1.¢ 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 C;.¢ alkyl group,
a halo-C; alkyl group and a C;.¢ alkoxy group.

[10] The compound according to [9] above, or a pharmaceutically acceptable salt
thereof, wherein A; represents a 5-pyrimidinyl group which may optionally have 1 to 3
substituents selected from a halogen atom, a C;.¢ alkyl group, a halo-C,; alkyl group, a Ci
alkoxy group, a Ci.¢ alkyl group, a Cs.3 cycloalkyl group and a C, alkoxy group.

[11] The compound according to [10] above, or a pharmaceutically acceptable salt

thereof, wherein A; represents a 5-pyrimidinyl group which may optionally have 1 or 2

15
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substituents selected from a methyl group, a hydroxymethyl group, a methoxymethyl group 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:
(1) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(2) (1R,28)-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-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-
phenylcyclopropanecarboxamide,
(4) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
phenylcyclopropanecarboxamide,
(5) (1R,28)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(6) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-y1)-2-
phenylcyclopropanecarboxamide,
(7) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methoxypyridin-3-yl)-2-
phenylcyclopropanecarboxamide,
(8) (1R,285)-2-{(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-diphenylcyclopropanecarboxamide,
(®) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methylpyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(10) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-
(methoxymethyl)pyridin-2-y1]-2-phenylcyclopropanecarboxamide,
(11) (1R,28)-2-[( 2,4-dimethylpyrimidin-5-yl)oxyrnethyl]-N-(Z-methoxypyridin-4-yl)-2-

-6-
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phenylcyclopropanecarboxamide,
(12) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-
(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide,
(13) (1R,28)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-2-phenyl-N-[4-

5  (trifluoromethyl)pyridin-2-yljcyclopropanecarboxamide,
(14) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[4-(methoxymethyl)pyridin-2-yl]-2-
phenylcyclopropanecarboxamide,

(15) (1R,28)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide,
10 (16) (1R,28)-N-[3-(dimethylamino)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide,
(17) (1R,28)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yloxymethyl]}-2-
phenylcyclopropanecarboxamide,
(18) (1R,28)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
15 phenylcyclopropanecarboxamide,
(19) (1R,28)-N-(4~-chloro-3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-ylJoxymethyl]-2-
phenylcyclopropanecarboxamide, A
(20) (1R, 28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-[3-(methylsulfonyl)phenyl]-2-
phenylcyclopropanecarboxamide,
20  (21) (1R,28)-N-(3,4-diflucrophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(22) (1R,28)-N-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(23) (1R,28)-N-(3-chloro-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
25 phenylcyclopropanecarboxamide,
(24) (1R,28)-N-(3-cyano-5-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(25) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-
phenylcyclopropanecarboxamide,
30 (26) (1R,28)-N-[3-(cyanomethyl)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(27) (1R,28)-N-(2-cyanopyridin-4-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(28) (1R,28)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-2-phenyl-N-[3-
-7 -
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(trifluoromethyl)phenyl]cyclopropanecarboxamide,

(29) (1R,28)-N-(4-cyanopyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(30) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(4-methoxypyridin-2-yl)-2-
phenylcyclopropanecarboxamide,

(31) (1R,28)-2-[(2,4-dimethylpyrimidin-5-ylyoxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl1)-2-
(3-fluorophenyl)cyclopropanecarboxamide,

(32) (1R,25)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-2-(3-fluorophenyl)-N-(5-fluoropyridin-

2-ybHeyclopropanecarboxamide;

(33) (1R,28)-N-(5-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-(3-

15
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fluorophenyl)cyclopropanecarboxamide,

(34) (1R,28)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenyl)cyclopropanecarboxamide,

(35) (1R,28)-N-(4-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy1}-2-(3-

fluorophenyl)cyclopropanecarboxamide,

(36) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide,

(37) (1R, 28)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-y1)-2-(3-flucrophenyl)cyclopropanecarboxamide

(38) (1R,285)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-

fluorophenyl)cyclopropanecarboxamide,

(39) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-

phenylcyclopropanecarboxamide,

(40) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-y1)-2-

(3-fluorophenyl)cyclopropanecarboxamide,

(41) (1R,2S)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-fluoropyridin-

2-yl)eyclopropanecarboxamide,

(42) (1R,28)-2~[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N,2-bis(4-

fluorophenyl)cyclopropanecarboxamide,

(43) (1R,285)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-

2-yl)-2-(4-fluorophenyl)cyclopropanecarboxamide,

(44) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methylpyridin-2-yl)-2-

(4-fluorophenyl)cyclopropanecarboxamide,

(45) (1R,25)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
-8-
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—ylcyclopropanecarboxamide;

(4-fluorophenyl)cyclopropanecarboxamide,

(46) (1R,28)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-
flucrophenyl)cyclopropanecarboxamide, |

47 (1R,285)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-
2-yhcyclopropanecarboxamide,

(48) (1R,25)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,

(49) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-pyridin-2-

(50) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-

15
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phenylcyclopropanecarboxamide,

(51) (1R,28)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methyipyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide,

(52) (1R,28)-N-(5-chloropyridin-2-y1)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide,

(53) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethy1]-N-(5-fluoropyridin-2-y1)-2-

phenylcyclopropanecarboxamide,

(54) (1R,28)-2-{(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-

phenylcyclopropanecarboxamide,

(55) (1R,285)-2-(3,5-difluoropheny!)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide,

(56) (1R,28)-2-(3,5-difluoropheny!)-2-[(2,4-dimethyipyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide,

(57) (1R,28)-2-(3, 5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-pyridin-2-

yleyclopropanecarboxamide,

(58) (1R,28)-N-(5~chloropyridin-2-y1)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yoxymethyljcyclopropanecarboxamide,

(59) (1R,28)-2-(3,5-difluoropheny!)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide,

(60) (1R,28)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-{(2,4-dimethylpyrimidin-5-

yloxymethyl]cyclopropanecarboxamide, ‘

(61) (1R,28)-N-(2.4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

ylDoxymethyl]cyclopropanecarboxamide,

(62) (1R,28)-N-(5-cyanopyridin-2-yl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
-9.
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—yDoxylmethyl}-2-phenylcyclopropanecarboxamide,

ylyoxymethyl]cyclopropanecarboxamide,

(63) (1R,285)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methoxypyridin-2-yl)cyclopropanecarboxamide,

(64) (1R,2S5)-N~(5-chloropyridin-2-y1)-2-{ [(4-(methoxymethyl)-2-methylpyrimidin-5-
ylyoxy]methyl}-2-phenylcyclopropanecarboxamide,

(65) (1R,28)-N-(5-cyanopyridin-2-y1)-2-{[(4-(methoxymethy])-2-methylpyrimidin-5-
ylyoxy]methyl}-2-phenyleyclopropanecarboxamide,

(66) (1R, 28)-N-(5-fluoropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-

(67) (1R, 28)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-
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(trifluoromethyl)pyridin-2-ylJcyclopropanecarboxamide,

(68) (1R,28)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4~-methoxymethyl-2-methylpyrimidin-5-

yloxymethyl]-2-phenylcyclopropanecarboxamide,

(69) (1R,28)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxamide,

(70) (1R,285)-N-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethy!]-

2-phenylcyclopropanecarboxamide,

(71) (1R, 25)-2-(4-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide,

(72) (1R, 28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-

methylpyridin-2-yl)cyclopropanecarboxamide,

(73) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-

fluorophenyl)cyclopropanecarboxamide,

(74) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-

yleyclopropanecarboxamide,

(75) (1R,28)-N-(5-cyanopyridin-2-y1)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yDoxymethyl]cyclopropanecarboxamide,

(76) (1R,28)-N-(5-chloropyridin-2-y1)-2-(3,4-diflucrophenyl)-2-[(2,4-dimethylpyrimidin-5-

yloxymethyl]cyclopropanecarboxamide,

(77 (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-

fluoropyridin-2-yl)cyclopropanecarboxamide,

(78) (1R,28)-N,2-bis(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yDoxymethyl]cyclopropanecarboxamide,

(79) (1R,28)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
-10-
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yDoxymethyl]cyclopropanecarboxamide,

(80) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy1]-N-(5-fluoro-4-
methoxypyridin-2-yl)cyclopropanecarboxamide,

(81) (1R,28)-2-[(2,4-dimethylpyrimidin-5-y1)oxymethyl]-N-(5-fluoropyridin-2-y1}-2-(3-
methoxyphenyl)cyclopropanecarboxamide,

(82) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)yoxymethyl]-N-(4-fluorophenyl)-2-(3-
methoxyphenyl)cyclopropanecarboxamide,

(83) (1R,2S5)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-y1)-2~
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(3-methoxyphenyDeyclopropanecarboxamide,

(84) (1R,28)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
methoxyphenyl)cyclopropanecarboxamide

(85) (1R,28)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,

(86) (1R,28)-2-(3-fluorophenyl)-N-(4-fluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(87) (1R,28)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
(pyridin-2-yl)cyclopropanecarboxamide,

(88) (1R,28)-N-(3,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(89) (1R,28)-N,2-bis(3-fluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(90) (1R,28)-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-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(92) (1R,285)-N-(5-chloropyridin-2-y1)-2-(3~-fluorophenyl)-2-{(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(93) (1R, 28)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-flucropheny!)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(94) (1R,28)-N-(5-cyanopyridin-2-yl)-2-(3-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(95) (1R,25)-2-(3-fluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-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-

11 -
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(97) (1R,28)-N, 2-bis(4-flucrophenyt)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yhoxymethyl]cyclopropanecarboxamide,

(98) (1R,2S)-N-(5-chloropyridin-2-y})-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,28)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-

—pyridin=2=ylcyclopropanecarboxamide;

(101) (1R, 28)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(102) (1R, 28)-N-(3-fluorophenyl)-2-(4-fluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-
5-yhoxymethyl]cyclopropanecarboxamide,
(103) (1R,28)-2-(3,4-difluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-N-(pyridin-2-yl)cyclopropanecarboxamide,
(104) (1R,28)-2-(3,4~difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(105) (1R, 285)-2-(3,4-diflucrophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(106) (1R,28)-N,2-bis(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,
(107) (1R,28)-N-(2,5-difluorophenyl)-2-(3,4-difluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(108) (1R, 28)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyljcyclopropanecarboxamide,
(109) (1R,28)-N-(2,3~difluorophenyl)-2-(3,4-difluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(110) (1R,28)-2-(3,5-diflucrophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-
N-pyridin-2-ylcyclopropanecarboxamide,
(111) (1R,285)-2-(3,5-difluoropheny!)-N-(4-fluoropheny!)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(112) (1R,28)-2-(3,5-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyi]cyclopropanecarboxamide,
(113) (1R,2S5)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(4-methoxymethyl-2-

-12-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(114) (1R,28)-2-(3-chlorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
pyridin-2-ylcyclopropanecarboxamide,

(115) (1R,28)-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-ylloxy} methyl)cyclopropanecarboxamide,

(117) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-

—methylpyrimidin=5-yl)oxymethyl]cyclopropanecarboxamide;

(118) (1R,25)-N-(3,4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(119) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(120) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoro-4-methoxypyridin-2-yl)-2-[(4-
methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(121) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yl)oxymethyl]-N-pyridin-2-ylcyclopropanecarboxamide,
(122) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl] cyclopropanécarboxamide,
(123) (1R,28)-2-(4-fluoro-3-methoxyphenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[ (4-
methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(124) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-
yleyclopropanecarboxamide,
(125) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-
fluoropyridin-2-yi)cyclopropanecarboxamide,
(126) (1R,28)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(127) (1R,28)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(128) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methylpyridin-2-
y1)-2-(3-fluorophenyl)cyclopropanecarboxamide,
(129) (1R,28)-2-[(4~ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluoropheny!)-N-pyridin-2-
yleyclopropanecarboxamide,
(130) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-(4-fluorophenyl)-N-(5-
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fluoropyridin-2-yl)cyclopropanecarboxamide,

(131) (1R,2S8)-N-(4-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-y)oxymethyl]-2-(4-
fluorophenyl)cyclopropanecarboxamide,

(132) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-
y1)-2-(4-fluorophenyl)cyclopropanecarboxamide,

(133) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl) oxymethyl}-N-(3-fluorophenyl)-2-(4-
fluorophenyl)cyclopropanecarboxamide,

(134) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis(4-
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fluorophenyl)cyclopropanecarboxamide;

(135) (1R,25)-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-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-
5-methoxyphenyl)cyclopropanecarboxamide,

(138) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxypheny!)-N-(5-
fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide,

(139) (1R,2S8)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-(3-
trifluoromethylphenyl)cyclopropanecarboxamide,

(140) (1R,2R)-2-(4-bromophenyl)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(141) (1R,2R)-2-(4-bromophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(142) (1R,28)-2-(3~chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-({[4-(methoxymethyl)-2-
methylpyrimidin-5-yl]oxy }methyl)cyclopropanecarboxamide,

(143) (1R,25)-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-y1)-2-(3-
iodophenyl)cyclopropanecarboxamide, and

(145) (1R,28)-N-(5-fluoropyridin-2-yl)-2-[(4-hydroxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-2-(3-fluorophenyl)cyclopropanecarboxamide.

[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,
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 refatedto-bipolar-disorder;-anxiety-disorder-and-insomniarelated-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 orexin dysfunction,

[Advantages of the Invention]
[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
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
formutla (I) or a pharmaceutically acceptable salt thereof is useful for the prevention or treatment
oft 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
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
of the present application will be explained, and thus, the present invention will be described in
detail.

[0009]
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compound may indicate a certain isomer for convenience sake. The present invention includes
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
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.

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
hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine, iodine and chloride. Specific
examples include 2y, 3H, 1c, ¥c, ¥F, 3°S, I and %L

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
isotopically labeled compound of the present invention, for example, a compound, into which a
radioisotope(s) such as *H and/or "C are incorporated, is useful for the tissue distribution assay
of a pharmaceutical agent and/or a substrate. Isotopes *H and '*C are considered useful because

of the easiness of preparation and detection. Isotopes ''C and '®F are considered useful for PET
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(positron-emission tomography), and isotope *°I 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 H 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
stability. Thus, such a heavy isotope is considered useful under certain circumstances. The
isotopically labeled compound of the formula (I) of the 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.
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[0010]

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 "C; alkyl group” is used to mean an alkyl group containing 1 to 6
carbon atoms. Examples of a preferred Ci.¢ alkyl group include linear or branched alkyl groups
such as a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl group,
an isobutyl group, a t-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-
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 an n-propyl group are more
preferable.

[0012}

The term "C, ¢ alkylene group" is used to mean an alkylene group containing 1 to
6 carbon atoms. Examples of a preferred C,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
and an n-propylene group are more preferable.

[0013]

The term "C,.¢ 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 Cy6 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 "Crwalkylcarbonyl group*-isused tomeanan-alkyl groupcontaining 1——————

10  to 6 carbon atoms, in which one hydrogen atom is substituted with a carbonyl group. Examples
of a preferred Ci.6 alkylcarbonyl group include an acetyl group, a propionyl group and a butyryl
group.

[0015]
The term "C,.¢ 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 Ci 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 "Cs.g cycloalkyl group" is used to mean a cyclic alkyl group containing
3 to 8 carbon atoms, Examples of a preferred Cs.g 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]

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
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gr uup,apyndylgr oup;'a'pyrazi'nyl'"gr oup,apyr 1dazmy1 group;a pynmldmylgroup, atriazmyl .

group, a 2-pyridonyl group, a 4-pyridonyl group, a pyridazidonyl group, a pyrimididony! 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.

[0020]

The term "Substituent group a" is used to consist of a cyano group, a halogen
atom, a hydroxyl group, an oxo group, a formula -NRsR7 (wherein R¢ and Ry each independently
represent a hydrogen atom or a C,.s alkyl group), a Ci.s alkyl group which may optionally have 1
to 3 substituents selected from Substituent group B, a Ci. alkoxy group which may optionally
have 1 to 3 substituents selected from substituent group B, a Ci alkylcarbonyl group which may
optionally have 1 to 3 substituents selected from Substituent group B, a C;.s alkylsulfonyl group
which may optionally have 1 to 3 substituents selected from Substituent group B, an aryl group
selected from Group 1, which may optionally have 1 to 3 substituents selected from Substituent
group B, and a heteroaryl group selected from Group 2, which may optionally have 1 to 3
substituents selected from Substituent group B.

[0021]

The term "Substituent group B" is used to consist of a cyano group, a halogen
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atom, a hydroxyl group, a Cs.s cycloalkyl group and a C;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
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; a benzenesulfonate; a toluenesulfonate; a camphorsulfonate); amino acid salts

(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
pharmaceutically acceptable salt thereof is preferably a cyclopropane compound represented by
the following formula (I} or a pharmaceutically acceptable salt thereof:

[Formula 3]
R; Ry

e
’CX o {an

wherein A;, Az, Az, Ry, Ry, Rz, X and L have the same definitions as those described above.
[0024]

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;, R,
and Rj each represent a hydrogen atom.

[0025]

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 (IT), X represents an oxygen atom, is particularly preferable.

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 (I}, A, and Az each independently
-20-

Page 237 of 453



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 C;.¢ alkyl group, a halo-C,.¢ alkyl group and a
C1.¢ alkoxy group.
[0026]

Further, a cyclopropane compound or a pharmaceutically acceptable salt thereof,
wherein A, and Aj 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 C; alkyl

group, a halo-C1 alkyl group and a C; alkoxy group, is preferable; and a cyclopropane
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compound-or-a pharmaceutically acceptable salt thereof, wherein Ay and Az 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 Cy.6 alkyl group, a halo-Ci.¢
alkyl group and a Ci.¢ alkoxy group, is particularly preferable.

Among others, a cyclopropane compound or a pharmaceutically acceptable salt
thereof, wherein A, represents a phenyl group which may optionally have 1 to 3 substituents
selected from a cyano group, a halogen atom, a Cy.¢ alkyl group, a halo-C,. alkyl group and a
C,.¢ alkoxy group; a cyclopropane compound or a pharmaceutically acceptable salt thereof,
wherein Aj 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 C;.¢ alkyl group, a
halo-Ci.¢ alkyl group and a Cy.s alkoxy group; a cyclopropane compound or a pharmaceutically
acceptable salt thereof, wherein A; represents a 5-pyrimidinyl group which may optionally have
1 to 3 substituents selected from a halogen atom, a C;.¢ alkyl group, a halo-Ci.¢ alkyl group, a C;.
¢ alkoxy group, a Ci.¢ alkyl group, a Cs.g cycloalkyl group and a Cy.¢ alkoxy group; and
particularly, a cyclopropane compound or a pharmaceutically acceptable salt thereof, wherein A;
represents a S-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
pharmaceutically acceptable salt thereof is preferably selected from the following compounds:
(1) (1R, 25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoropyridin-2-yl)-2-
phenylcyclopropanecarboxamide,

(2) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yljoxymethyl]-N-(5-fluoro-4-methylpyridin-2-y1}-2-
phenylcyclopropanecarboxamide,
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(3) (1R,28)-N-(5-chloro-4-methylpyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

4) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-y1)-2-
phenylcyclopropanecarboxamide,

(5) (1R,28)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(6) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-yl)-2-

phenylcyclopropanecarboxamide,

(7 (1R;28)-2=[(2,4=dimethylpyrimidin=5=ylyoxymethyl-IN=(5=methoxypyridin=3=y1)=2=
phenylcyclopropanecarboxamide,
(8) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-diphenylcyclopropanecarboxamide,
(9) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methylpyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(10) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-
(methoxymethyl)pyridin-2-yl}-2-phenylcyclopropanecarboxamide,
(11) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(2-methoxypyridin-4-y1)-2-
phenylcyclopropanecarboxamide,
(12) (1R,28)-2-{(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[5-
(triftuoromethyl)pyridin-2-yl]cyclopropanecarboxamide,
(13) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[4-
(trifluoromethyl)pyridin-2-yl]jcyclopropanecarboxamide,
(14) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[4-(methoxymethyl)pyridin-2-y1]-2-
phenylcyclopropanecarboxamide,
(15) (1R,28)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(16) (1R,28)-N-[3-(dimethylamino)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(17) (1R,28)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(18) (1R,28)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-
phenylcyclopropanecarboxamide,
(19) (1R 28)-N-(4-chloro-3-cyanophenyl)-2-[(2,4~-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(20) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-{3-(methylsulfonyl)phenyl]-2-
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phenylcyclopropanecarboxamide,
(21) (1R,28)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy!]-2-
phenylcyclopropanecarboxamide,
(22) (1R,28)-N-(3,5-difluoropheny!)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
5 phenylcyclopropanecarboxamide,
(23) (1R,25)-N-(3 -chioro-4—ﬂuoropheny1) -2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(24) (1R,25)-N-(3-cyano-5-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-

——phenylcyclopropanecarboxamide;
10 (25) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-
phenylcyclopropanecarboxamide,
(26) (1R,28)-N-[3-(cyanomethyl)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(27) (1R,28)-N-(2-cyanopyridin-4-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
15 phenylcyclopropanecarboxamide,
(28) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[3-
(trifluoromethyl)phenyl]cyclopropanecarboxamide,
(29) (1R,28)-N-(4-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
20  (30) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-methoxypyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(31) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-y1)-2-
(3-fluorophenyl)cyclopropanecarboxamide,
(32) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-fluoropyridin-
25 2-yhcyclopropanecarboxamide,
(33) (1R,28)-N-(5-cyanopyridin-2-y1}-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyt]-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(34) (1R,28)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,
30 (35) (1R,28)-N-(4-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-ylyoxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(36) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-
2-yl)-2-(3-fluorophenyl)cyclopropanecarboxamide,
(37) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-
-23-
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2-y1)-2-(3-fluorophenyl)cyclopropanecarboxamide

(38) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(39) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-
phenylcyclopropanecarboxamide,

(40) (1R,28)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
(3-fluorophenyl)cyclopropanecarboxamide,

(41) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yDoxymethyl]-2-(4-fluorophenyl)-N-(5-fluoropyridin-

10

15

20

25

30

2=yDcyclopropanecarboxamide;
(42) (1R,25)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N,2-bis(4-
fluorophenyl)cyclopropanecarboxamide,
(43) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-
2-yl)-2-(4-fluorophenyl)cyclopropanecarboxamide,
(44) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-
(4-fluorophenyl)cyclopropanecarboxamide,
(45) (1R,28)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
(4-fluorophenyl)cyclopropanecarboxamide,
(46) (1R,28)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-
fluorophenyl)cyclopropanecarboxamide,
(47) (1R,25)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-
2-yl)cyclopropanecarboxamide,
(48) (1R,28)-2-(3-cyanophenyl)-2-{(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,
(49) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-phenyl-N-pyridin-2-
yleyclopropanecarboxamide,
(50) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-N-(5-fluoropyridin-2-yl)-2-
phenylcyclopropanecarboxamide,
(51) (1R,28)-N-(5-cyanopyridin-2-yl}-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(52) (1R,28)-N-(5-chloropyridin-2-y1)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-
phenylcyclopropanecarboxamide,
(53) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-yl)-2-
phenylcyclopropanecarboxamide,
(54) (1R,285)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-

-24-

Page 241 of 453



phenylcyclopropanecarboxamide,

(55) (1R,28)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,

(56) (1R,28)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy1]-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(57) (1R,25)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-y)oxymethyl]-N-pyridin-2-
ylcyclopropanecarboxamide,

(58) (1R,28)-N-(5-chloropyridin-2-y1)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

—— —yboxymethyljcyclopropanecarboxamide;
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(59) (1R, 28)-2-(3,5-diflucrophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(60) (1R,28)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-f(2,4-dimethylpyrimidin-5-
ylyoxymethyl]cyclopropanecarboxamide,
(61) (1R,28)-N-(2,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,
(62) (1R,28)-N-(5-cyanopyridin-2-yl}-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,
(63) (1R,28)-2-(3,5-diflucrophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methoxypyridin-2-yl)cyclopropanecarboxamide,
(64) (1R,28)-N-(5-chloropyridin-2-yl)-2-{[(4-(methoxymethyl}-2-methylpyrimidin-5-
yDoxy]methyl }-2-phenylcyclopropanecarboxamide,
(65) (1R,28)-N-(5-cyanopyridin-2-y1)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-
yDoxy]methyl }-2-phenylcyclopropanecarboxamide,
(66) (1R,2S5)-N-(5-fluoropyridin-2-y1)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-
yDoxy]methyl}-2-phenylcyclopropanecarboxamide,
(67) (1R,28)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yljJoxymethyl]-2-phenyl-N-[5-
(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide,
(68) (1R,28)-N-(5-flucro-4-methylpyridin-2-y1)-2-[(4-methoxymethyl-2-methylpyrimidin-5-~
ylyoxymethyl]-2-phenylcyclopropanecarboxamide,
(69) (1R,28)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(70) (1R,28)-N-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-
2-phenylcyclopropanecarboxamide,
(71) (1R,28)-2-(4-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy!]-N-(5-
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fluoropyridin-2-yl)cyclopropanecarboxamide,
(72) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,
(73) (1R,25)-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,28)-N-(5-cyanopyridin-2-y1)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

——yhoxymethylfcyclopropanecarboxamide;

10 (76) (1R,28)-N-(5-chloropyridin-2-y1)-2-(3,4~-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,
(77) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(78) (1R,28)-N,2-bis(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

15 yloxymethyl]cyclopropanecarboxamide,
(79) (1R,28)-N-(2,4-difluocrophenyl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,
(80) (1R,28)-2-(3,4~difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methoxypyridin-2-yl)cyclopropanecarboxamide,

20  (81) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy!]-N-(5-fluoropyridin-2-y1)-2-(3-
methoxyphenyl)cyclopropanecarboxamide,
(82) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-(3-
methoxyphenyl)cyclopropanecarboxamide,
(83) (1R,28)-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-
methoxyphenyl)cyclopropanecarboxamide
(85) (1R,28)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

30 (86) (1R,28)-2-(3-fluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
ylDoxymethyl]eyclopropanecarboxamide,
(87) (1R, 28)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
(pyridin-2-yl)cyclopropanecarboxamide,
(88) (1R,28)-N-(3,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(89) (1R,28)-N,2-bis(3-flucrophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyllcyclopropanecarboxamide,

(90) (1R,28)-N-(2,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(91) (1R,28)-N-(2,5-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yljoxymethyl]cyclopropanecarboxamide,

(92) (1R,2S)-N-(5-chloropyridin-2-yl1)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-

methylpyrimidin=5=yhHoxymethyllcyclopropanecarboxamide;
(93) (1R,28)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyljcyclopropanecarboxamide,
(94) (1R,28)-N-(5-cyanopyridin-2-yl)-2-(3-fluorophenyi)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(95) (1R,28)-2-(3-fluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
[5-(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide,
(96) (1R,28)-2-(4-fluorophenyl)-N-(5-fluoropyridin-2-y1)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(97) (1R,25)-N, 2-bis(4-fluoropheny!)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyljcyclopropanecarboxamide,
(98) (1R,28)-N-(5-chloropyridin-2-yl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyijcyclopropanecarboxamide,
(99) (1R, 28)-N-(5-fluoro-4-methylpyridin-2-y1)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(100) (1R, 28)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
pyridin-2-yleyelopropanecarboxamide,
(101) (1R,28)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2~
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(102) (1R,28)-N-(3-fluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-
5-yl)oxymethyljcyclopropanecarboxamide,
(103) (1R,25)-2-(3,4-difluorophenyi)-2-([(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-N-(pyridin-2-yl)cyclopropanecarboxamide,
(104) (1R,28)-2-(3,4-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-[(4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(105) (1R ,25)-2-(3,4-difluorophenyl)-N-(4-flucrophenyl)-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]jcyclopropanecarboxamide,

(107) (1R,2S)-N-(2,5-diflucrophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(108) (1R,28)-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-
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methylpyrimidin=5-yl)oxymethyl}cyclopropanecarboxamide,
(110) (1R,28)-2-(3,5-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-
N-pyridin-2-ylcyclopropanecarboxamide,
(111) (1R,28)-2-(3,5-difluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,
(112) (1R,28)-2-(3,5-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[(4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,
(113) (1R,28)-N-(3,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,
(114) (1R,2S)-2-(3-chlorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl}-N-
pyridin-2-ylcyclopropanecarboxamide,
(115) (1R,28)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]lcyclopropanecarboxamide,
(116) (1R,28)-N-(5-fluoro-4-methylpyridin-2-yl1}-2-(3-fluorophenyl)-2-({ [4-(methoxyethyl)-2-
methylpyrimidin-5-yljoxy } methyl}cyclopropanecarboxamide,
(117) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(4-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,
(118) (1R,28)-N-(3,4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyllcyclopropanecarboxamide,
(119) (1R, 28)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(120) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoro-4-methoxypyridin-2-yl)-2-[ (4-
methoxymethyl-2-methylpyrimidin-5-yl)oxymethyljcyclopropanecarboxamide,
(121) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-N-pyridin-2-ylcyclopropanecarboxamide,
(122) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
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methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
(123) (1R,28)-2-(4-fluoro-3-methoxyphenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-[(4-
methoxymethyl-2-methylpyrimidin-3-yl)oxymethyl]cyclopropanecarboxamide,
(124) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-
yleyclopropanecarboxamide,
(125) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(126) (1R,28)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(127) (1R,28)-N-(5-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(128) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-
yD)-2-(3-fluorophenyl)cyclopropanecarboxamide,
(129) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-pyridin-2-
ylcyclopropanecarboxamide,
(130) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(131) (1R,28)-N-(4-chloropyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-
fluorophenyl)cyclopropanecarboxamide,
(132) (1R,285)-2-[(4~ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-
y1)-2-(4-fluorophenyl)cyclopropanecarboxamide,
(133) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(3-fluorophenyl)-2-(4-
fluorophenyl)cyclopropanecarboxamide,
(134) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis(4-
fluorophenyl)cyclopropanecarboxamide,
(135) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(136) (1R,28)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-
5-methoxyphenyl)cyclopropanecarboxamide,
(138) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]}-2-(3-fluoro-5-methoxyphenyl)-N-(5-
fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide,
(139) (1R,25)-2-{(2,4-dimethylpyrimidin-5-yljoxymethyl]-N-(5-fluoropyridin-2-y1}-2-(3-
trifluoromethylphenyl)cyclopropanecarboxamide,
(140) (1R,2R)-2-(4-bromopheny!)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-
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yoxymethyl]cyclopropanecarboxamide,
(141) (1R,2R)-2-(4-bromophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,
(142) (1R,28)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-({[4-(methoxymethyl)-2-
5 methylpyrimidin-5-yl]Joxy }methyl)cyclopropanecarboxamide,
(143) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoromethylpyridin-2-yl)-2-(3-
fluorophenyl)cyclopropanecarboxamide,
(144) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethy!]-N-(5-fluoropyridin-2-y1)-2-(3-
iodophenyl)cyclopropanecarboxamide, and
10 (145) (1R,28)-N-(5-fluoropyridin-2-yl)-2-[(4-hydroxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-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 (I), 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]
Ry Re
Ay Ra
s e
A2 o A3 (I- 1 )

wherein A;, Ay, Az, R, Rz, R; 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 C.¢ alkylsulfonyloxy group which may be substituted with the above described

30 substituent group o, and an arylsulfonyloxy group which may be substituted with the above
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described substituent group o..  Specific examples include a chiorine atom, a bromine atom, an
iodine atom, a methanesulfonyloxy group, a trifluoromethanesulfonyloxy group and a p-

toluenesulfonyloxy group.

[003 0]
5 1. General production method 1:
[Formula 5]
Scheme 1
Ry Ra Ag-NH» Ry Ro
A? R3 (1'2) Aa R3
/X OH Step 1-1 /X NH

Aq o Aq o] Ag

{I-1)
A3-LV
Step 1-2 R: Rs (1-4) Step 1-3

(1-3)
wherein R;, R; and Rj each represent hydrogen; Lv repfesents 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;, A, As
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).

[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.
H.; J. Med. Chem., 34(1), 227-234 (1991), Brzostwska, M.; Brossi, A.; Flippen-Anderson, J. L ;
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Heterocycles, 32(10), 1968-1972 (1991), Romero, D. L ; Morge, R. A ; Biles, C.; Berrios-Pena,
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. Chem., 37(7), 998-1014 (1994).

5 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 (IN,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. 1t 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 reflux 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)
-32-
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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
acid ester such as ethyl chloroformate in the presence of a base such as triethylamine. Sucha
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
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,
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
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 of the
active ester-synthesizing reagent is N-hydroxysuccinimide. Such an active ester-synthesizing
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. 1t 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.

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-
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). |

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.

A coupling reaction using copper is described, for example, in publications such
as Hanhui Xu, Christian Wolf, Chem. 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(Il) trifluoromethanesulfonate.

A coupling reaction using a palladium complex is described, for example, in
publications such as Van den Hoogenband, A et al., Tetrahedron Lett. 2004, 45, 8535; and Ghosh,
Acetal, 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(Il) acetate.

-34 -
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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 araw 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. Tt 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 2
Step 2-3
R1 R2 //,R_’}—Rz\ R1 R2

A1
{(2-1) (2-2) (1- 1)

wherein Ay, Ay, Ry, Ro, 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 of the 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  Step2-1:
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.
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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, SOs-pyridine oxidation, and TEMPO oxidation.

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 dimethy! 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
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
aldehyde compound according to a method known to a person skilled in the art.

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,
chloroform, acetonitrile, toluene or the like is mixed with water, and the mixed solvent can bé
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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A1_OH
jﬁa = jAQ AL
HO : OPrty OPrt Step&z o OH
3-1) Aq
) Step 3-1 (3-4) 1-1-0)
R R2 /5\1 -OH
OPrt,

(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; Prt; represents a
protecting group for a hydroxyl group; and A;, Az, Ry, Rz and R3 have the same meanings as
those described above.
[0045]

The general production method 3 is a method for producing the compound (I-1-
Q) 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:

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, 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

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.

Alternatively, the compound (3-4) can be produced by converting the compound
(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
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
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
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, 35, 3195 (1970), Y.
Yoshida, Y. Sakakura, N. Aso, S. Okada, and Y. 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,
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
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 methanesulfony! 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
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
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:

The present step is a step of deprotecting the compound (3-4) to obtain the
compound (I-1-0).

When Prt; 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
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-1-0O). The 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 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 Prt; 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 M. Wauts, "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

16 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 4
Ry Re R R2 Hal R1 Rp
jA& '2) Ao R
OPrt; Step 4-1 OPrt; Step 4-2 S OPrt;
(3-1) (4-1) Aq 4-3)
R¢ Rz R4 R2
Az Rs Ao Rs
Step 4-3 \'—OPm Step 4-4 OH
A Ay
(4-4) (1-1-C)

wherein Prty, Aj, As, Ry, R and R 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].

20 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
25 The present step is a step of oxidizing the alcohol of the compound (3-1) to obtain
- 40 -
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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]
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 Step4-4
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]
Scheme S
: . PtV N
N
A CN * ——
’ (5-1) o Step51 0% g Step5-2  HO OH
2 (5-3) (5-4)
AL
Step 5-3 HO OPrty

(5-5)
wherein Prt; and A; 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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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

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 in S, 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
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
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
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.

[0056]
Step 5-3

The present step is a step of protecting the hydroxyl group of the 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
publications such as T. W. Green and P. G M. Wauts, "Protective Groups in Organic Chemistry,
Third Edition,” John Wiley & Sons (1999), pp. 17-245). In addition, as in the case of Example
49, the present reaction can also be carried out by acetylation using enzyme.

[0057]

6. General production method 6:
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[Formula 10]

Scheme &
Rq Ry Ry Rz Ry R
HO OPrt; Step 6-1 Pri;0O OPrty  giepe2 Prt,O OH
(6-1) (6-2) (6-3)
Ry Ry R Re Ry Ra
Step8-3 Prix0 =0 Step6-4 P20 OH swepes PO d OAlk
(©-4) ©5° (6-6)
R4 R R R
Ry Ro /2 (VAS
Ay R = Ra he s
3 _—
Hatl QAIK
Step6-6  Prx0 OAlk  Step6-7 o~ O Stpés a3
O
(8-7) (6-8) (6-9)
Ry Ro R1 Ro
A2 R3 A2 R3
Step 6-9 X OAk steps1o X OH
Ay o) Aq o

(6-10) (a-1)
wherein Alk represents a C;¢ 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; Prt, represents a protecting group for a hydroxyl group, other than a silyl group; and X,
5 Ry, Ry, Rs, A; and A, 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 of the hydroxyl group of the 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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[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 of the step 2-1 and step 2-2 of the general
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.
[0062]
Step 6-6

The present step is a step of introducing the substituent (R3) 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.
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 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.
[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
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
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. Tt is generally from 5 minutes to 48 hours, and preferably from 5 minutes
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[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]
Step 6-10

The present step is a step of obtaining the compound (a-1) 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 com;{)ound (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 11}

R4
Rs™ Y Rs
K Ry Ro
o) Step 7-1 A, Ra
o A2
N o
N 7-2
7-1
[0068]
Step 7-1

The present step is a step of obtaining the compound (7-2), which involves
- 45-
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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-.

[0069]

General synthetic method 8:

[Formula 12]

R Ry
A R A Rs
Ag Step 8-1 Step 8-2 Ay 3 Step 8-3
O @ — fo —_— S _—
Lv O o) Z /O Z
/ ; A
8-1 A Aq 1
8-2 8-3

8-4
=y —oe
o As

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
produced from a commercially available product by a method known tc 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
(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)
by the Wittig reaction or the Horner-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
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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[Formula 13]
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Step 9-3 Ao Ra
— R,3
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[0074]
Step 9-1

The present step is a step of producing the compound (S-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 of the 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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[Formula 14]

Prts
R4 RQ
R4 Ry Ar—NH Ry R2
A e (10-1) Step 10-2
2 3 —— Pl’ta NH
Lv OPrty Step 10-1 OPrty
G2 i (10-2) (10-3)
Ry Ro
tep 10-3
Step 103 4, Rs
HN NH
A 3 A
(10-4)
[0078]
Step 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 tetrahydrofirran, acetonitrile and DMF. 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 Prt; include:
amide protecting groups such as a trifluoroacetyl group; and carbamate protecting groups such as
t-butyl carbamate.
[0079]
Step 10-2

The present step is a step of producing the compound (10-3) from the compound
(10-2) according to the method described in the step 9-3.
[0080]
Step 10-3

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.
[0081]

General production method 11
[Formula 15]
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[0082]
Step 11-1

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,
DMF, MMP, 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. Itis
generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.

[0084]

Step 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 Step11-4

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, DMEF,
WMP, 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. Itis

15 generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.

[0086]
General production method 12:

[Formula 16]
Ry Ro
Ao Rs

X OH

Aq o Ry Ro R1 R
1-1 Step12-1 Ao Ra Step12-2 Ao _ Rs
Ry R Vs NH X —NH
(Ve Aq o A N
Az%g‘% HQN Ar

& o 12-1 122
1-3

[0087]
20 Step 12-1
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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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. Itis generally from 5 minutes to 48 hours, and preferably from 5 minutes to 24 hours.
10 [0089]
General production method 13:
[Formula 17]

O/R
Ry Ra Ry Ro HN)\R R Re
A

AQ)A( Rs Step13-1 Ag R3 Step13-2 2 Ra

X J—oH X NH A =N

/ / ¢ A HN, A
A4 o A 3 NH, i YN

-1 13-1 R
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 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
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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, 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 S minutes to 24 hours.

[0092]

The thus obtained compound of the formula (I} of the present invention can be
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 of the 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
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
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
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
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
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.

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. |
[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
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
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 faity acid ester, polyoxyethylene hydrogenated castor oil or
a polyoxyethylene polyoxypropylene block copolymer; water-soluble polymers such as
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, corn 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
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
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
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
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
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
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
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.

[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
according to the present invention, a pharmaceutically acceptable salt thereof or a solvate thereof
is administered at a dose of approximately 30 ug to 10 g, preferably 100 ug to 5 g, and more
preferably 100 ug to 1 g per adult per day. In the case of administration via injection, it is
administered at a dose of approximately 30 ug to 1 g, preferably 100 ug to 500 mg, and more
preferably 100 ug to 300 mg per adult per day. In both cases, it is administered once or divided
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 of the present invention can be converted to an affinity chromatography
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; W(02007/139149; etc.

Examples of such a labeling group, a linker or the like used for such a chemical
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 o, 3-unsaturated ketone or ester, and
an oxirane group),

{2) Cleavable linkers such as -S-S-, -O-Si-O-, monosaccharide (a glucose group, a galactose
group, etc.) or disaccharide (lactose, etc.), and oligopeptide linkers that can be cleaved by an
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 °I, **P, *H and '*C; fluorescent labeling groups such as
fluorescein, rhodamine, dansyl, umbelliferone, 7-nitrofurazanyl, and 3-(4,4-difluoro-5,7-
dimethyl-4H-3a,4a-diaza-4-bora-s-indacen-3-yl)propionyl group; chemiluminescent groups such
as lumiferin and luminol; 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
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
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
commonly used abbreviations that are well known to a person skilled in the art.  Several
abbreviations are as follows.

THF: tetrahydrofuran
DMEF: N,N-dimethylformamide
TFA: trifluoroacetic acid
EDC-HCI: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
HBTU: O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphate
pTLC: preparatory thin-layer chromatography
LC-MS: liquid chromatography-mass spectrometry
-56-

Page 273 of 453



PyBOP: benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate
Pd,DBA;: tris(dibenzylideneacetone)dipalladium
Pd(t-BusP);,: bis(tri-t-butylphosphine)paliadium
Chemical shifts in proton nuclear magnetic resonance spectrum are recorded by &
5  unit (ppm) with respect to tetramethylsilane. Coupling coefficients are recorded by hertz (Hz).
With regard to pattern, s: singlet, d: doublet, t: triplet, g: quartette, and br: broad.
[0100]
The term "room temperature" generally means approximately 10°C to
approximately 35°C in the following examples and production examples. The symbol "%"
10 means percent by weight, unless otherwise specified.
[o101]
Production Example 1
Synthesis of 2-methoxy-4-methylpyrimidin-5-ol (Prep 1-5)
{Formula 18]

~o ~o OH o/\©
N Y @ YN O ~N
=

N\T,N N._-N N\TfN

cl ci Ci Cl

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

O/\@
4
@ Y\ 5) W)\
" D
_0 _0
Prep 1-4 Prep 1-5

15 [0102]
(1) 2-Chloro-5-methoxy-4-methylpvrimidine (Prep 1-1)
2,4-Dichloro-5-methoxypyrimidine (10 g) was dissolved in THF (100 ml), and
while cooling, iron(IIT) 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(IIl) 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
hydrochlbric 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

-57-

Page 274 of 453



pressure. The obtained residue was purified by silica gel columin chromatography
(YAMAZEN, Hi-Flush™ column, elution solvent: n-heptane : ethyl acetate), so as to obtain the
above-captioned compound (6.6 g).
'H-NMR (400 MHz, CDCls) 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)
A dichloromethane solution (50 ml) of the compound Prep 1-1 (6.6 g) was added

dropwise to a dichloromethane solution (Aldrich, 1.0 M: 100 ml) of boron 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 2to 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.
'H-NMR (400 MHz, DMSO-de) & (ppm): 2.32 (s, 3H), 8.09 (s, 1H), 10.61 (s, 1H).
[0104]
(3) 5-Benzyloxy-2-chloro-4-methylpyrimidine (Prep 1-3)
20 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 ul) 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. Thereafier, 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).
'H-NMR (400 MHz, CDCls) 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 mi) of Prep 1-3
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(310 mg), and the obtained mixture was then stirred at 70°C for 2 hours. Thereafier, 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).
'H-NMR (400 MHz, CDCl3) § (ppm): 2.44 (s, 3H), 3.93 (s, 1H), 5.07 (s, 2H), 7.35-7.41 (m, SH),
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) of the compound

Prep 1-4 (220 mg), and the obtained mixture was then stirred in a hydrogen atmosphere for 2.5
hours. Thereafier, the reaction mixture was filtered with Celite, and the obtained filtrate was

158 then concentrated under a reduced pressure, so as to obtain the above-captioned crude compound
(130 mg).
'H-NMR (400 MHz, DMSO-ds) 8 (ppm): 2.26 (s, 3H), 3.77 (s, 1H), 7.95 (s, 1H).
[0107]
Production Example 2

20 Synthesis of 2-ethyl-4-methylpyrimidin-5-ol (Prep 2-2)

[Formula 19]
oS OA© oH
\
- (1) \)\ @) \h
h I [\} N —_— N.___N
Y T J
cl
Prep 1-3 Prep 2-1 Prep 2-2
[0108]

(1) 5-Benzyloxy-2-ethyl-4-methylpyrimidine (Prep 2-1)

Potassium carbonate(1.4 g), 1,1-bis(diphenylphosphino)ferrocene palladium(IT),
25 and dichloromethane (276 mg) were added to a THF solution (10 ml) of the compound Prep 1-3
(793 mg), and diethylzinc (KANTO, 1 M: 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).

"H-NMR (400 MHz, CDCl) 8 (ppm): 1.32 (t, J=8.0 Hz, 1H), 2.49 (s, 3H), 2.86 (d, J=8.0 Hz,
1H), 2.90 (d, J=7.6 Hz, 1H), 5.13 (5, 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
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).
"H-NMR (400 MHz, CDCl3) 8 (ppm): 1.30 (t, J=8.0 Hz, 1H), 2.48 (s, 3H), 2.83 (d, J=8.0 Hz,
1H), 2.88 (d, J=8.0 Hz, 1H), 8.04 (s, 1H).
[0110]
Production Example 3
Synthesis of 4-ethyl-2-methylpyrimidin-5-ol (Prep 3-3)
[Formula 20]

~ O/ 0/

O
‘H/‘ﬁ ) Aﬁ\__@_» Y e S
N.__zN N._~N N.___N

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

[0111]
(1) 2-Chloro-4-ethyl-5-methoxypyrimidine (Prep 3-1)

2,4-Dichloro-5-methoxypyrimidine (5 g) was dissolved in THF (50 ml), and
while cooling, iron(II) acetylacetone (985 mg) and ethyl magnesium chloride (KANTO, 0.91 M:
36.9 ml) were then added td the solution. The obtained mixture was stirred at a room
temperature overnight. Thereafter, iron(III) acetylacetone (985 mg) and methyl magnesium
chloride (KANTO, 0.91 M: 36.9 ml) were added to the reaction solution further twice. A1N
hydrochloric acid aqueous solution was added to the reaction system, and liquid separation and
extraction were then carried cut 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).
"H-NMR (400 MHz, CDCl3) 8 (ppm): 1.25 (t, J=8.0 Hz, 1H), 2.78 (d, J=7.6 Hz, 1H), 2.82 (d,
J=8.0 Hz, 1H), 3.92 (s, 3H), 8.06 (s, 1H).
[0112]
(2) 4-Ethyl-5-methoxy-2-methylpyrimidine (Prep 3-2)

Trimethyl aluminum (ALDRICH, 2.0 M: 6.95 ml) and tetrakistriphenylphosphine
palladium(0) (335 mg) were added to a THF solution (15.0 ml) of the compound Prep 3-1 (1.0

g), and the obtained mixture was then stirred at 70°C for 2 days. Thereafter, the reaction
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-
heptane : ethyl acetate), so as to obtain the above-captioned compound (736 mg).
"H-NMR (400 MHz, CDCL) 8 (ppm): 1.24 (t, J=7.6 Hz, 1H), 2.64 (s, 3H), 2.76 (d, J=7.6 Hz,
1H), 2.80 (d, J=7.6 Hz, 1H), 3.89 (s, 1H), 8.10 (s, 1H).
[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) of the 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
pressure. The obtained residue was purified by silica gel column chromatography
(YAMAZEN, Hi-Flush™ column, elution solvent: ethyl acetate — ethyl acetate : methanol), so
as to obtain the above-captioned compound (4.0 g).

'H-NMR (400 MHz, CDCl3)  (ppm): 1.13 (t, J=8.0 Hz, 1H), 2.43 (s, 3H), 2.61 (d, J=8.0 Hz,
1H), 2.65 (d, J=7.6 Hz, 1H), 8.04 (s, 1H), 9.85 (s, 1H).

[0114]

Production Example 4

Synthesis of 2.4-dimethylpyrimidin-5-ol (Prep 4-2)

[Formula 21]
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[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(0) (1.71 g) and trimethyl aluminum (Aldrich, 2.0 M: 51.8

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. Thereafier, 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
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).
"H-NMR (400 MHz, CDCl3) 8 (ppm): 2.42 (s, 3H), 2.63 (s, 3H), 3.88 (s, 3H), 8.08 (s, 1H).
[o116]
(2) 2,4-Dimethylpyrimidin-5-ol (Prep 4-2)

A dichloromethane solution (100.0 ml) of the compound Prep 4-1 (15.5 g) was
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
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-Flush™
column, elution solvent: ethyl acetate — ethanol), so as to obtain the above-captioned compound
(10.1 g).

"H-NMR (400 MHz, DMSO-dg) 8 (ppm): 2.26 (s, 3H), 2.41 (s, 3H), 8.02 (s, 1H).

[0117]

Production Example 5

Synthesis of 6-fluoro-5-methoxymethylpyridin-3-amine (Prep 5-3)

[Formula 22]
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[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.
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).

[0119]
(2) Di-tert-butylf6-fluoro-5-methoxymethyl

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
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
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 :1to2: 1), so
as to obtain the above-captioned compound.

[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,

and the mixture was then extracted with dichloromethane (x 3). The resultant extract was
-63 -

Page 280 of 453



10

15

20

25

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).
'H-NMR (400 MHz, CDCL) & (ppm): 3.43 (s, 3H), 4.43 (s, 3H), 7.20 (ddt, J=8.0, 2.4, 0.8 Hz,
1H), 7.53 (t, 7=2.4, Hz, 1H).

[0121]

Production Example 6

Synthesis of 4-methoxymethylpyridin-2-amine (Prep 6-3

[Formula 23]
BocHN
HaN N\ (1) BocoN (2)
@ (Q
Prep 6-1 Prep 6- 2 Prep 6- 3
[0122]

(1) Di-tert-butyl(4-methylpyridin-2-yl)imide dicarbonate (Prep 6-1)

Di-tert-butyl carbonate (4.04 g), 4-dimethylaminopyridine (226 mg), and
triethylamine (5.17 ml) were added to a dichloromethane solution (50 ml) of 2-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
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).

'"H-NMR (400 MHz, CDCl) & (ppm): 1.45 (s, 18H), 2.37 (s, 3H), 7.03 (dd, J=0.8, 5.2 Hz, 1H),
7.05 (d, J=0.8L, 1H), 8.34 (d, J=5.2 Hz, 1H).

MS [M-+H]'=309

[0123]

(2) Tert-butyl(4-methoxymethylpyridin-2-yl) carbamate (Prep 6-2)

Benzoyl peroxide (23.6 mg) was added to a tetrachloromethane solution (10 ml)
of the 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
methanol solution (3 ml) of the obtained bromide body, and the obtained mixture was then
stirred at a room temperature for 19 hours. Thereafier, 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).

'H-NMR (400 MHz, CDCl) § (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).

MS [M+H]"=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
solution, 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
by filtration. The filtrate was concentrated under a reduced pressure, so as to obtain the target
compound (35 mg).

"H-NMR (400 MHz, CDCl3) & (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]

Production Example 7

Synthesis of 4-(difluoromethyl)pyridin-2-amine (Prep 7-4)
[Formula 24]

- 65 -
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[0126]

(1) Di-tert-butyl[4-(dibromomethyDpyridin-2-yi]imide dicarbonate (Prep 7-1)

2,2'-Azobis(isobutyl nitrate) (74.7 mg) was added to a tetrachloromethane
solution (47 ml) of the 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 'H-NMR (400 MHz, CDCls) & (ppm): 1.46 (s, 18H), 6.54 (s, 1H), 7.36 (dd, J=1.6, 5.2 Hz, 1H),
7.45 (d, 7=1.6H, 1H), 8.48 (d, J=5.2 Hz, 1H).
MS [M+H] =467
[0127]
(2) Di-tert-butyl(4-formylpyridin-2-vlYimide dicarbonate (Prep 7-2)

15 Dimethyl sulfoxide (500 pl) and silver nitrite (692 mg) were added to a toluene
solution (5 ml) of the 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. Thereafier, 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).

'H-NMR (400 MHz, CDCL) & (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 pul) 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
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).
'H-NMR (400 MHz, CDCl) & (ppm): 1.46 (s, 18H), 6.65 (t, J=55.6 Hz, 1H), 7.32 (d, J=5.2 Hz,
1H), 7.43 (s, 1H), 8.58 (d, J=5.2 Hz, 1H).
MS [2M+Na]"=711
[0129]
(4) 4-Difluoromethylpyridin-2-amine (Prep 7-4

Trifluoroacetic acid (0.5 ml) was added to a dichloromethane solution (2 ml) of
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
the target compound (30 mg).
"H-NMR (400 MHz, CDCl3) 8 (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, 1H).
[0130]
Production Example 8

Synthesis of 5-fluoro-4-methoxymethylpyridin-2-amine (Prep 8-3)

[Formula 25]
BocHN N HaN N
HaN N 4} BoeoN. N 2 | = (3) | =
— - —
L P Z >k &
F F
o} o)
| l
Prep 8-1 Prep 8-2 Prep 8-3
[0131]

(1) Di-tert-butyl(5-fluoro-4-methylpyridin-2-vl)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) of 2-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
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).

"H-NMR (400 MHz, CDCl3) 8 (ppm): 1.45 (s, 18H), 2.32-2.33 (m, 3H), 7.08 (brd, J=5.6 Hz,
1H), 8.23 (d, J=1.2 Hz, 1H).

MS [2M+Na]*=675

[0132]

(2) Tert-butyl(5-fluoro-4-methoxymethylpyridin-2-yl) carbamate (Prep 8-2)

2,2'-azobis(isobutyl nitrate) (158 mg) was added to a tetrachloromethane solution
(20 ml) of the compound Prep 8-1 (630 mg) and N-bromosuccinimide (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.

Sodium methoxide (104 mg) was added to a methanol solution (10 ml) of the

~ obtained bromide body, and the obtained mixture was then stirred at a room temperature for 3

hours. Thereafier, 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 column chromatography (n-heptane : ethyl acetate), so as
to obtain the above-captioned compound (180 mg).
'H-NMR (400 MHz, CDCL) & (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+H]'=201
[0133]
(3) 5-Fluoro-4-methoxymethylpyridin-2-amine {(Prep 8-3)

Trifluoroacetic acid (2 ml) was added to a dichloromethane solution (6 m!) 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
- 68 -
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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, 50 as to obtain the target compound (90 mg).
'H-NMR (400 MHz, CDCL) & (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=1.6 Hz, 1H).

MS [M+H] =157
[0134]
Production Example 9
Synthesis of 5-fluoro-4-methoxypyridin-2-amine (Prep 9-3)

10 [Formula 26]

BocHN N HaN N
cl N Cl N x 2! \
NS Q) = i 3 l
| - @ _ ®) P
. o ~ SO
Prep 9-1 Prep 9-2 Prep 8-3

[0135]
(1) 2-Chloro-5-fluoro-4-methoxyvpyridine (Prep 9-1)

A THF solution (20 ml) of n-butyllithium (2.64 M n-hexane solution: 10.4 ml)
was cooled to -78°C, and a THF solution (20 ml) of 2-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) of trimethyl 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) of the
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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
column chromatography (n-heptane : ethyl acetate), so as to obtain the above-captioned
compound (1.9 g).

'H-NMR (400 MHz, CDCls) & (ppm): 3.95 (s, 3H), 6.91 (d, ]=6.0 Hz, 1H), 8.11 (d, J=2.4 Hz,
1H).

MS [M+H]"=162

[0136]

(2) Tert-butyl(5-fluoro-4-methoxypyridin-2-yl} carbamate (Prep 9-2)

The temperature of a 1,4-dioxane solution (50 mi) 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. Thereafier, the solution was
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).

'H-NMR (400 MHz, CDCl3) & (ppm): 1.53 (s, 9H), 3.97 (s, 3H), 7.51 (brs, 1H), 7.69 (d, }=6.4
Hz, 1H), 7.96 (d, J=3.2 Hz, 1H).

MS [M+H] =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
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 (110 mg).

"H-NMR (400 MHz, CDCl) & (ppm): 3.87 (s, 3H), 4.27 (brs, 2H), 6.06 (d, J=5.6 Hz, 1H), 7.80
(d, J=3.2 Hz, 1H).
[0138]

Production Example 10

Synthesis of 3-bromo-5-(difluoromethoxy)pyridine (Prep 10)
-70 -
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[0139]

(1) (3-Bromo-5-(difluoromethoxy)pyridine (Prep 10)

Potassium carbonate (7.13 g) and chlorodifluoroacetic acid (1.75 ml) were added
5 to a DMF solution (40 ml) of 3-bromo-5-hydroxypyridine (3.0 g). The temperature of the
obtained mixture was increased to 100°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).
"H-NMR (400 MHz, CDCl3) 8 (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, 1H).
15 MS [M+H] =224
[0140]
Production Example 11

Svynthesis of 4-methoxymethyl-2-methylpyrimidin-5-ol (Prep 11-3)

[Formula 28]
OH OBn OBn OH
SN o SN e ey e ey
I - ! nl N N N
" e T T
Prep 4-2 Prep 11-1 Prep 11-2 Prep 11-3
20 [0141]

(1) 5-Benzyloxy-2 4-dimethylpyrimidine (Prep 11-1)

A THF solution (80 ml) of Prep 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 -
-71 -
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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
column chromatography (n-heptane : ethyl acetate, to ethyl acetate), so as to obtain the above-
captioned compound (6.0 g).

'H-NMR (400 MHz, CDCl3) & (ppm): 2.48 (s, 3H), 2.62 (s, 3H), 5.13 (s, 2H), 7.33-7.42 (m, SH),
8.13 (s, 1H).

MS [M+H] =215

[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
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
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
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).

'H-NMR (400 MHz, CDCl) & (ppm): 2.70 (s, 3H), 3.52 (s, 3H), 4.63 (s, 2H), 5.16 (s, 2H), 7.34-
7.41 (m, SH), 8.24 (s, 1H).

MS [M+H]"=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 -
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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 'H-NMR (400 MHz, CDCls) § (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]

o Bn O/Bn OH
MeO
N e N o NN
| — f — N__N
N \f N NN \f
Prep 12-1 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).

'H-NMR (400 MHz, CDCls) & (ppm): 2.63 (s, 3H), 3.11 (t, J=7.2 Hz, 2H), 3.35 (s, 3H), 3.79 (t,
J=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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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-ethy! acetate:methanol), so as to obtain the above-
captioned compound (0.36 g). _

5 'H-NMR (400 MHz, CDCl3) & (ppm): 2.61 (s, 3H), 3.09 (t, J=5.6 Hz, 2H), 3.64 (s, 3H), 3.80 (3,
J=5.6 Hz, 2H), 8.24 (s, 1H), 8.39 (brs, 1H).
[0147]
Production Example 13

Synthesis of (1R.28)-2-(2.4-dimethylpyrimidin-5-v])oxymethyl-2-

10 phenyleyclopropanecarboxylate (Prep 13-7)
[Formula 30]

O (1 ) @"llh (2) @Ig
S S & S 2N
(o] o HO OH

Prep 131 Prep 13-2

©}II)””'AL
3 @zA “) o/j OTBDPS o OH
s —
HO OTBDPS ) ﬁ

XN XN
Prep 13-3 7/ Prep 13-4 7/ Prep 13-5

Prep 13-6 Prep 13-7

[0148]

(1) (18,5R)-1-phenyl-3-oxabicyclo[3.1.0]hexan-2-one (Prep 13-1) ’
Phenylacetonitrile (20 g) was dissolved in THF (500 ml), and NaHMDS (323 ml,

15 1.06 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
of water 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.
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
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
(24.7 g).
'H-NMR (400 MHz, CDCl3) 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, 1H), 4.47 (dd, J=9.4, 4.4 Hz, 1H), 7.25-7.45 (m, SH).
[0149]
(2) (1S,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) of the 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
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).
"H-NMR (400 MHz, CDCls) 8 (ppm): "H-NMR (400 MHz, CDCl3) § (ppm): 0.78 (t, J= 5.2 Hz,
1H), 1.87 (dd, J=8.6, 5.2, 1H), 1.60-1.76 (m, 1H), 3.42 (t, J=11.6, 1H), 3.57 (dd, J=9.4, 4.4 Hz,
1H), 4.14-4.28 (m, 2H) 7.22-7.44 (m, SH).
[0150]
(3) (18,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-phenyvlcyclopropylmethanol (Prep 13-3

The compound Prep 13-2 (10 g) and imidazole (4.01 g) were dissolved in DMF

(90 ml), and the obtained mixture was cooled to -15°C. Thereafter, a DMF solution (20 ml) of
-75-
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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.
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™

column, Size:
3L x 2, n-heptane : ethyl acetate), so as to obtain the above-captioned compound (10.5 g).
IH-NMR (400 MHz, CDCl;) & (ppm): 'H-NMR (400 MHz, CDCls) & (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, 1H), 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)

[0151]

(4) 5-[(18,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-phenylcyclopropylmethoxy]-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-
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).
MS [M+Na] =545,
[0152]
(5) [(1R.285)-2-(2. 4-dimethylpyrimidin-5-yl}oxymethyl-2-phenylcyclopropyljmethanol (Prep 13-

5)

Tetrabutylammonium fluoride (1 M THF solution: 4.24 ml) was added dropwise

to a THF solution (21 ml) of the 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).
-76 -
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MS [M+H]=285.
[0153]
(6) [(A1R.285)-2-(2 4-dimethylpyrimidin-S-yl)oxymethyl-2-phenyl]cyclopropanecarbaldehyde

(Prep 13-6)

A dichloromethane solution (10 ml) of oxalyl chloride (593 ul) was cooled to -
78°C, and a dichloromethane solution (2 ml) of dimethyl sulfoxide (981 ul) 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.
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
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).

'H-NMR (400 MHz, CDCL) & (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
Hz, 1H), 7.25-7.52 (m, 5H), 7.94 (s, 1H), 9.86 (d, }=3.6 Hz, 1H).

[0154]

(7) (1R, 28)-2-(2.4-dimethylpyrimidin-5-yl)oxymethyvl-2-phenylcyclopropanecarboxylate (Prep

13-7)

2-Methyl-2-butene (2.25 ml), anhydrous sodium dihydrogen phosphate (318 mg)
and sodium chlorite (482 mg) were added to an acetone-water solution (12 ml) of the 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-
captioned compound (639 mg).
'H-NMR (400 MHz, CDCL) & (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, 5H), 8.16 (s, 1H).
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[0155]
Production Example 14
Syuthesis of (1R .28)-2-[(2.4-dimethylpyrimidin-5-yDoxvmethyl]}-2-(3-

fluorophenvl)cyclopropanecarboxylate (Prep 14-6)
5 [Formula 31}

+ ° M O s @ /@1;,
CN Z\/CI =  F b — = F A
F (o] o) HO OH

Prep 14-1 Prep 14-2
F F
S
e, @A @, 0 o O o 0
= =
HO OTBDPS h h
Prep 14-3 7/ N 7/ N
Prep 14-4 Prep 14-5
F
(6) o OH
i O
==
/
N SN
Prep 14-6
[0156]

(1) (18,5R)-1-(3-fluorophenyl)-3-oxabicvclo[3.1.0]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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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
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
).
"H-NMR (400 MHz, CDCls) 8 (ppm): 1.41 (t, J=5.2 Hz, 1H), 1.64 (dd, J=8.0, 5.2 Hz, 1H), 2.56-
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) (18,2R)-1-(3-fluorophenyl)cyclopropan-1,2-dimethanol (Prep 14-2)

Sodium borohydride (25 g) was added to a THF-methanol solution (440 m1-220

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
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).

'H-NMR (400 MHz, CDCL) & (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=12.0 Hz, 1H), 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).

[0158]

(3) {(1S.2R)-[2-(tert-butyldiphenylsilyloxymethyl)-1-(3-fluorophenyl)cvclopropyl] } 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-
butyldiphenylsilyl chloride (56.3 ml) was added dropwise to the reaction solution (approximately
30 minutes; insoluble matters were precipitated almost at the same time afier 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
-79 -
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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
).

'H-NMR (400 MHz, CDCl3) § (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, 1H), 7.28 (td, J=8.0, 6.0 Hz, 1H), 7.37-
7.49 (m, 6H), 7.69-7.74 (m, 4H).

[0159]

(4) {(1R.28)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl}-2-(3-

fluorophenyl)cvclopropyl tmethanol (Prep 14-4

Diisopropyl azodicarboxylate (0.316 ml) was added dropwise to a THF solution
(10 ml) of the compound Prep 14-3 (581 mg), triphenylphosphine (1.3 g) and the 2,4-dimethyl-5-
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. Thereafier, 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 (1S,2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-(2,4-dimethylpyrimidin-5-
yDoxymethyl-1-(3-fluorophenyl)cyclopropane was dissolved in THF (15 ml), and tetrabutyl
ammonium fluoride (1 M 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.
Thereafier, 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-
heptane : ethyl acetate 10% — 100%), so as to obtain the above-captioned compound (238 mg).
'H-NMR (400 MHz, CDCl) & (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, }=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
(id, J=8.0, 6.0 Hz, 1H), 8.00 (s, 1H).
[0160]
(4 - Alternative Method)

2,4-dimethyl

(Prep 14-4) (Alternative Method)

Triethylamine (14.5 ml) was added to a dichloromethane solution (200 ml} of the
-80-
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compound Prep 14-3 (41.3 g), and the obtained mixture was then cooled to 0°C.
Methanesulfony! 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
resultant extract was dried over anhydrous sodium sulfate, and the solvent was then distilled
away under a reduced pressure. The 2,4-dimethyl-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) of the 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
ammonium fluoride (1 M 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. Thereafier, 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
column chromatography (n-heptane : ethyl acetate=9 : 1to 1 : 1), so as to obtain the above-
captioned compound (20.7 g).

[0161]

(5) (1R.28)-[2~(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-

fluorophenvl)cvclopropanecarbaldehyde (Prep 14-5)

A dichloromethane 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) of the compound Prep 14-4 (238
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
(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
sulfate, and was then concentrated under a reduced pressure, so as to obtain a roughly purified
product of the above-captioned compound (236 mg).

"H-NMR (400 MHz, CDCls) § (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, 1H), 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 (m, 1), 7.30-7.37 (m, 1H), 7.95 (s, 1H), 9.87 (d, J=3.2
Hz, 1H).

[0162]

(6) (1R.28)-[2-(2.4-dimethvlpvrimidin-5-yl)oxymethyl}-2-(3-

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
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 : 1to O : 1, and then, ethyl acetate : methanol = 10 : 1), so as to obtain the
above-captioned compound (16.2 g).

'"H-NMR (400 MHz, CDCls) & (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, 1H), 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
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 mi), and 2 N HC1 (150 ul) and
sodium chlorite (180 mg) were then added to the solution. The obtained solution was heated to
40°C, and a Sw% hypochlorous acid aqueous solution (2 mol%, 26.5 ul) was then added to the
reaction solution, followed by stirring for 2 hours. Thereafter, the reaction solution was cooled
to a room temperature, and an excessive amount of 2-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
chromatography (n-heptane : ethyl acetate =1 : 1to 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.28)-2-[(2.4-dimethylpyrimidin-5-yDoxyvmethyl}-2-(4-
-82.
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fluorophenyl)cvclopropanecarboxylate (Prep 15-5
The above-captioned compound was synthesized from 4-fluoro phenyl

acetonitrile by the same method as that of Production Example 13.

[Formula 32]
F F
F
o o T, o 1)
53, ,""l.,,
0% g HO OH
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[0164]

[Table 1-1]
Compound | Compound name Data (NMR and/or MS)
No.
Prep (18,5R)-1-(4-fluorop | 'H-NMR (400 MHz, CDCl3) 8 (ppm): 1.37 (¢, J=5.2 Hz,
15-1 henyl)-3-oxabicyclo[ | 1H), 1.60 (dd, J=4.8, 8.0 Hz, 1H), 2.50-2.60 (m, 1H),
3.1.0]lhexan-2-one 430 (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).
Prep (18,2R)-1-(4-fluorop | 'H-NMR (400 MHz, CDCl3) § (ppm): 0.78 (t, J=5.2 Hz,
15-2 henyl)cyclopropan-1, | 1H), 1.06 (dd, J=5.2, 8.8 Hz, 1H), 1.54-1.72 (m, lH),
2-dimethanol 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).
Prep {(18,2R)-2-[(tert-but | 'H-NMR (400 MHz, CDCls) & (ppm): 0.70 (t, J=5.6 Hz,
15-3 yldiphenylsilyDoxy | 1H), 0.92-1.16 (m, 10H), 1.40-1.60 (m, 1H), 3.42-3.58
methyl]-1-(4-fluorop | (m, 2H), 3.69 (dd, J=1.6, 12.4 Hz, 1H), 4.03 (t, J=11.6
henyl)cyclopropyl}m | Hz, 1H), 4.20 (dd, J=5.2, 11.6 Hz, 1H), 6.94-7.06 (m,
ethanol 2H), 7.20-7.53 (m, 8H), 7.66-7.78 (m, 4H).
Prep {(1R,28)-2-[(2,4-dim | '"H-NMR (400 MHz, CDCl,) & (ppm): 0.97 (t, J=5.6 Hz,
15-4 ethylpyrimidin-5-yl) | 1H), 1.20-1.30 (m, 1H), 1.72-1.86 (m, 1H), 2.14-2.26
oxymethyl}-2-(4-fluo | (m, 1H), 2.38 (s, 3H), 2.60 (s, 3H), 3.50-3.62 (m, 1H),
rophenyl)cyclopropy | 4.00-4.16 (m, 2H), 4.39 (d, J=10.0 Hz, 1H), 6.94-7.12
[} methanol (m, 2H), 7.32-7.46 (m, 2H), 7.98 (s, 1H).
[Table 1-2]
Prep (1R,28)-2-[(2,4-dime | '"H-NMR (400 MHz, CDCl3) & (ppm): 1.52 (dd, J=4.8,
15-5 thylpyrimidin-5-yl)o | 8.0 Hz, 1H), 1.74 (dd, J=5.2, 5.6 Hz, 1H), 2.22 (dd,
xymethyl]-2-(4-fluor | J=6.0, 8.4 Hz, 1H), 2.33 (s, 3H), 2.56 (s, 3H), 4.36-4.50
ophenyl)cyclopropan | (m, 2H), 6.96-7.12 (m, 2H), 7.32-7.54 (m, 2H), 8.18 (s,
ecarboxylate 1H).
MS [M+H]'=317.
[0165]

Production Example 16
5 Synthesis of (1R .28)-2-(3.5-difluorophenvl}-2-[(2.4-dimethvlpvrimidin-5-

yDoxymethyllcyclopropanecarboxylate (Prep 16-7)

[Formula 33]
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[0166]
The above-captioned compound was synthesized from 3,5-difluoro phenyl

acetonitrile by the same method as that of Production Example 13.
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[0167]

[Table 2-1]
Compound | Compound name Data (NMR and/or MS)
No.
Prep (18,5R)-1-(3,5-difluo | 'H-NMR (400 MHz, CDCl3) 5 (ppm): 1.45 (t, J=4.8 Hz,
16-1 rophenyl)-3-oxabicy | 1H), 1.63 (dd, J=5.2, 8.4 Hz, 1H), 2.58-2.63 (m, 1H),
clo[3.1.0Jhexan-2-on | 4.30 (d, J=9.2 Hz, 1H), 4.46 (dd, J=4.4, 9.2 Hz, 1H),
e ‘ 6.71-6.77 (m, 1H), 6.97-7.02 (m, 2H).
Prep (18,2R)-1~(3,5-difluo | MS [M+Na]'=237.
16-2 rophenyl)-1,2-cyclop
ropanedimethanol
Prep (1S,2R)-2(tert-butyl | 'H-NMR (400 MHz, CDCls) § (ppm): 0.74 (t, J=5.2 Hz,
16-3 diphenylsilyloxymet | 1H), 1.03 (dd, J=5.2, 8.4 Hz, 1H), 1.09 (s, 9H),
hyl)-1-(3,5-difluorop | 1.42-1.50 (m, 1H), 3.51 (¢, J=11.6 Hz, 1H), 3.59-3.70
henyl)cyclopropylme | (m, 2ZH), 4.08-422 (m, 2H), 6.65-6.71 (m, 1H),
thanol 6.91-6.95 (m, 2H), 7.36-7.49 (m, 6H), 7.49-7.73 (m,
4H).
Prepl6-4 | 5-[(1S,2R)-2-(tert-bu | MS [M+Na]*'=559.
tyldiphenylsilyloxym
ethyl)-1-(3,5-difluor
ophenyl)cyclopropyl
methyloxy]-2,4-dime
thylpyrimidine
Prepl6-5 | (1R,25)-2-(3,5-difluo | MS [M+H]"=321.
rophenyl)-2-[(2,4-di
methylpyrimidin-5-y
Doxymethyljcyclopr
opylmethanol
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[Table 2-2]

Prep (1R,28)-2-(3,5-diflu | "H-NMR (400 MHz, CDCls) & (ppm): 1.66 (dd, J=5.2,

16-6 orophenyl)-2- 84 Hz, 1H), 198 (t, J=5.2 Hz, 1H), 2.36 (s, 3H),
(2,4-dimethylpyrimi | 2.49-2.53 (m, 1H), 2.60 (s, 3H), 4.17 (d, J=9.6 Hz, 1H),
din-5-y1) 4.41 (d, J=9.6 Hz, 1H), 6.73-6.80 (m, 1H), 6.96-7.00 (m,
oxymethylcycloprop | 2H), 7.96 (s, 1H), 9.88 (d, J=3.2 Hz, 1H).
anecarbaldehyde

Prep (1R,28)-2-(3,5-diflu | "H-NMR (400 MHz, CDCl) & (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,
Doxymethylcyclopro | J=9.6 Hz, 1H), 4.58 (d, J=9.6 Hz, 1H), 6.75 (t, ]=9.2 Hz,
panecarboxylate 1H), 6.99-7.03 (m, 2H), 8.28 (s, 1H).

MS [M+H]'=335

[0168]
Production Example 17

Synthesis of 2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-(2-

methoxvphenylcyclopropanecarboxylate (Prep 17-4)
5 [Formula 34]
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[0169]
(1) 5-{(18,2R)-2-[tert-butyl(diphenyD)silyloxymethyl]-1-(2-

methoxyphenyl)evclopropylimethoxy-2 4-dimethylpyrimidine (Prep 17-1)
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Triphenylphosphine (610 mg) was added to a toluene solution (15 ml) of the [2-
({[tert-butyl(diphenyl)silylJoxy } 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
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
magnesiurh 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 =19 : 1 to 9 : 1), so as to obtain the corresponding bromide body.

The obtained bromide body and potassium carbonate (210 mg) were added to a
DMF solution (10 ml) of the 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.
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
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).

TH-NMR (400 MHz, CDCls) & (ppm): 0.94 (dd, J=5.2, 6.2 Hz, 1H), 1.07 (s, 9H), 1.10 (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
(m, 4H), 7.87 (s, 1H).

MS [M-+Na] =575

[0170]

(2) {2-[(2.4-Dimethylpyrimidin-5-yl)oxymethyl]-2-(2-methoxyphenyi)cyclopropyl }methanol
(Prep 17-2)

Tetrabutyl ammonium fluoride (1 M THF solution: 322 ul) was added dropwise
to a THF solution (1.3 ml) of the 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
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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).

'H-NMR (400 MHz, CDCls) 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),
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, 1H).

[0171]

(3) 2-[(2.4-Dimethylpyrimidin-5-y)oxymethyl]-2-(2-methoxyphenyl)cyclopropanecarbaldehyde

(Prep 17-3)

A dichloromethane solution (0.5 ml) of oxalyl chloride (82 ul) was cooled to -
78°C, and thereafter, a dichloromethane solution (0.5 ml) of dimethyl sulfoxide (136 pl) 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
then stirred at the same temperature as described above for 40 minutes. Thereafter,
triethylamine (534 pil) 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
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).

'H-NMR (400 MHz, CDCls) & (ppm): 1.55 (dd, J=5.2, 8.4 Hz, 1H), 1.97 (dd, J=5.2, 6.2 Hz, 1H),
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, 1H), 6.88 (dd, J=0.8, 8.0 Hz, 1H), 6.94 (dt, J=0.8, 8.0 Hz, 1H), 7.26-7.30
(m, 1H), 7.37 (dd, J=1.8, 8.0 Hz, 1H), 7.90 (s, 1H), 9.82 (d, J=4.0 Hz, 1H).

[0172]

(4) 2-[(2.4-Dimethylpyrimidin-5-yl)oxymethyl]-2-(2-methoxyphenyl)cyclopropanecarboxylate

(Prep 17-4)

2-Methyl-2-butene (139 pl), anhydrous sodium dihydrogen phosphate (23.6 mg),
and sodium chlorite (44.4 mg) were added to an acetone-water solution (1.3 ml) of the

compound Prep 17-3 (41 mg) at a room temperature. The obtained mixture was stirred for 2.5
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hours. Thereafier, 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).
"H-NMR (400 MHz, CDCl3) § (ppm): 1.50 (dd, 1=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, 1H), 6.89 (dd, =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-cvanophenyl}-2-(2.4-dimethylpyrimidin-5-

yhoxymethvlcyclopropanecarboxylate (Prep 18-4)
[Formula 35]

Br CN
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Prep 18-4

[0174]

(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 ml) 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 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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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-Flush™ column, Size: 2L, n-heptane : ethyl acetate 0% —>
40%), so as to obtain the above-captioned compound (880 mg).

'H-NMR (400 MHz, CDCl3) 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, J=11.2, 8.0 Hz, 1H), 4.04 (dd, 1H,
J=11.2, 54 Hz, 1H), 4.11 (d, J=9.6 Hz, 1H), 4.19(d, J=9.6 Hz, 1H), 7.17 (t, J=7.8 Hz, 1H), 7.31-
7.39 (m, 6H), 7.40-7.46 (m, 2H), 7.59 (t, J=2.0 Hz, 1H), 7.62-7.68 (m, 4H), 7.88 (s, 1H).

[0175]

(2) 3-{1-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]}-2-hydroxvmethylcyclopropan-1-

yllbenzonitrile (Prep 18-2)

Zinc cyanide (172 mg) and tetrakistriphenylphosphinepalladium (169 mg) were
added to a DMF solution (20 ml) of the compound Prep 18-1 (880 mg), and the obtained mixture
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
(10 ml), and tetrabutyl ammonium fluoride (Aldrich, 1 M 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 0% —» 100% —»> ethyl
acetate : methanol 10%), so as to obtain the above-captioned compound (415 mg).

'H-NMR (400 MHz, CDCls) & (ppm): 1.07 (t, J=6.0 Hz, 1H), 1.31 (dd, J=8.6, 5.4 Hz, 1H), 1.74-
1.84 (m, 1H), 2.38 (s, 3H), 2.60 (s, 3H), 3.63 (dd, J=12.0, 9.2 Hz, 1H), 4.09 (dd, J=12.0, 5.4 Hz,
1H), 4.16 (d, }=10.0 Hz, 1H), 4.38 (d, J=10.0 Hz, 1H), 7.45 (t, J=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).

[0176]

(3) 3-{1-[(2.4-dimethylpyrimidin-5-ylyoxymethyl]-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 dropwise 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) of the 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
(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 magnestum sulfate and was
then concentrated under a reduced pressure, so as to obtain a roughly purified product of the
above-captioned compound (236 mg).

'H-NMR (400 MHz, CDCl) & (ppm): 1.41 (¢, J=7.2 Hz, 1H), 1.69 (dd, J=8.4, 5.2 Hz, 1H), 2.03
(¢, 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, 3=8.2 Hz, 1H), 7.59-7.65 (m, 1H), 7.70-7.75 (m, 1H), 7.76-7.79 (m, 1H), 7.96 (s, 1H),
9.92 (d, J=2.8 Hz, 1H).

[0177]

(4) 2-(3-Cvanophenyl}-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 (10 ml/2
ml). Sodwum 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).
'H-NMR (400 MHz, CDCl3) & (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, 1H), 7.72-7.77 (m, 1H), 7.80 (t, J=1.8 Hz, 1H), 8.28 (s, 1H).
[0178]

Production Example 19

phenvlcyclopropanecarboxylate (Prep 19-3)
[Formula 36]
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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 Data (NMR and/or MS)

No.

Prep (1R,28)-2-[(4-ethyl- | '"H-NMR (400 MHz, CDCl3) 8 (ppm): 0.97 (t, }=5.4 Hz,

19-1 2-methylpyrimidin-5 | 1H), 1.15 (t, J=7.8 Hz, 3H), 1.27 (dd, J=8.38, 52 Hz,
-yDoxymethyl]-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 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).

Prepl9-2 | (1R,2S)-2-{[(4-ethyl | 'H-NMR (400 MHz, CDCls) § (ppm): 1.16 (t, J=7.6 Hz,
-2-methylpyrimidin- | 3H), 1.64-1.74 (m, 1H), 1.97 (t, J=5.6 Hz 1H),
S-ylyoxymethyl]-2-p | 2.50-2.55 (m, 1H), 2.60 (s, 3H), 2.70 (g, J=7.6 Hz, 2H),
henylcyclopropan-1- | 420 (d, J=10.0 Hz, 1H), 444 (d, J=9.6 Hz, 1H),
yl}carbaldehyde 7.27-7.38 (m, 3H), 7.42-7.47 (m, 2H), 7.95 (s, 1H), 9.86

(d, J=3.6 Hz, 1H).

Prepl9-3 | (IR,28)-2-{[(4-ethyl | 'H-NMR (400 MHz, CDCl3) 5 (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),
5-yDoxymethyl]-2-p | 2.24-2.29 (m, 1H), 2.57 (s, 3H), 2.60-2.71 (m, 2H), 4.49
henylcyclopropaneca | (dd, J=13.2, 9.2 Hz, 2H), 7.25-7.32 (m, 1H), 7.32-7.39
rboxylate (m, 2H), 7.46-7.52 (m, 2H), 8.23 (s, 1H).

[0181]

5 Production Example 20
Synthesis of (1R.2R)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-

phenylcyclopropanecarboxylate (Prep 20-6)

[Formula 37]
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[0182]
(1) [(AR.285)-2-(methoxymethoxymethyl)-2-phenylcyclopropyl]methanol (Prep 20-1

N,N-diisopropylethylamine (4.35 ml) and chloromethyl methy! 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 (1 M 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 'H-NMR (400 MHz, CDCL) 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, 2F), 4.52
(d, J=6.4 Hz, 1H), 4.59 (d, J=6.8 Hz, 1H), 7.18-7.24 (m, 1H), 7.25-7.34 (m, 2H), 7.35-7.42 (m,
2H).
[0183]

20 (2) Methyl (1R,28)-2-methoxymethoxymethyl-2-phenylcyclopropanecarboxylate (Prep 20-2

.94 -
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A dichloromethane solution (15 mi) 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
(20 ml) of the 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
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
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
areduced pressure. The residue was dissolved in a mixed solvent of methanol and THF (20
ml/20 ml), and while stirring at a room temperature, trimethylsilyldiazomethane (Aldrich, 2 M
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
by silica gel column chromatography (YAMAZEN, Hi-Flush™ column, Size: M, n-heptane :
ethyl acetate 0% — 20%), so as to obtain the above-captioned compound (1.65 g).
'H-NMR (400 MHz, CDCls) § (ppm): 1.43 (dd, J=8.0, 4.8 Hz, 1H), 1.60 (dd, J=6.2, 4.8 Hz, 1H),
2.12 (dd, =8.0, 6.2 Hz, 1H), 3.14 (s, 3H), 3.75 (s, 3H), 3.85 (d, =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).
[0184]
(3) (18,5R)-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

-05-
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stirred at -78°C for 30 minutes. Thereafter, a THF solution (11 ml) of the 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
temperature. Thereafier, 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
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
(YAMAZEN, Hi-Flush™ column, Size: M, n-heptane : ethyl acetate 0% — 20%), so as to obtain
the above-captioned compound (314 mg).

'H-NMR (400 MHz, CDCl3) 8 (ppm): 1.15 (s, 3H), 1.36 (d, J=5.2 Hz, 1H), 1.51 (d, J=4.8 Hz,
1H), 4.38 (dd, }=12.4, 9.2 Hz, 2H), 7.20-7.44 (m, 5H).

[0185]

(4) Ethyl (1R, 2R)-2-bromomethyl-1-methyl-2-phenylcvclopropanecarboxylate (Prep 20-4)

While stirring at ~-15°C, thionyl bromide (247 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
chromatography (YAMAZEN, Hi-Flush™ column, Size: M, n-heptane : ethyl acetate 0% —>
85%), so as to obtain the above-captioned compound (131 mg).
'H-NMR (400 MHz, CDCl) & (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 (g, J=7.0 Hz,
2H), 7.26-7.43 (m, SH).
[0186]
(5) Ethyl (1R ,2R})-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)

- 96 -
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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) of the 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
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 abm}e-captioned compound
(133 mg).

"H-NMR (400 MHz, CDCl3) 8 (ppm): 1.08 (s, 3H), 1.22 (t, J=7.0 Hz, 3H), 1.30 (d, ]=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, I=12.2, 5.4
Hz, 2H), 7.26-7.48 (m, 5H), 7.90 (s, 1H).

[0187]

phenyvlcyclopropanecarboxvlate (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. Afier 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
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).

"H-NMR (400 MHz, CDCls) & (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, SH),
8.04 (s, 1H).

[0188]

The carboxylic acids of Production Example 21-47 were synthesized by the same
method as that of Production Example 13, with the exception that (+)-epichlorohydrin was used

as a racemic body, instead of using R-(-)-epichlorohydrin.

-97-
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[0189]

[Table 4]
Production |Structural formula |Compound name |Data (MS)
example
Prep @ (1R,28)-2-[(2,4-di |MS [M+H]'=315
21 ﬁ methylpyrimidin-5
o PoH -yDoxymethyl]-2-
% ° phenylcyclopropa
Nt necarboxylate
AN
Prep @ (1R,28)-2-[(2-ethy |MS [M+H] =313
22 i, 1-4-methylpyrimid
o on in-5-yl)oxymethy
% © 1]-2-phenylcyclopr
oo opanecarboxylate
\tN
Prep © (1R,2S)-2-(4-meth | MS [M+H]'=329
23 ., oxymethyl-2-meth
oA Yo | ylpyrimidin-5-yl)o
\o% © xymethyl-2-pheny
N lcyclopropanecarb
NN
7/ oxylate
[0190]
[Table 5]
Production |Structural Production | Structural Production |Structural
example formula, MS |example formula, MS |example formula, MS
Prep Prep ¢l Prep
24 % 25 26 ¢l
w/cg & Y% 7 %ﬁm
N7,l!1 N7/;£x N7/h!:
MS [M+H]™=
MS [M+H]"= MS [M+H]'= 333
333 333
-98 -
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[0191]
[Table 6-1]

Production | Structural formula | NMR and/or MS
example
Prep F _ "H-NMR (400 MHz, CDCls) & (ppm): 1.59 (dd, J=5.2
27 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),
P 4.61 (d, J=10.0 Hz, 1H), 7.01-7.30 (m, 3H), 8.26 (s, 1H).
\N;Sg\, MS [M+H]'=335
Prep F 'H-NMR (400 MHz, CDCl3) & (ppm): 1.58 (dd, J=5.6
28 F% Hz, 8.4 Hz, 1H), 1.76 (t, J=6.0 Hz, 1H), 2.21 (dd, J=6.4
o7 fTH Hz, 8.4 Hz, 1H), 235 (s, 3H), 2.59 (s, 3H), 4.43 (d,
N\/ & J=9.6 Hz, 1H), 4.61 (d, J=10.0 Hz, 1H), 6.95-7.20 (m,
T 3H), 8.28 (s, 1H).
MS [M+H]'=335
Prep 1 "H.NMR (400 MHz, CDCly) 8(ppm): 1.56 (dd, J=5.6
29 @ Hz, 8.0 Hz, 1H), 1.72 (t, J=5.6 Hz, 1H), 2.20 (dd, J=6.0
ofo\}wa Hz, 8.4 Hz, 1H), 2.38 (s, 3H), 2.58 (s, 3H), 4.41 (4,
' J=9.2 Hz, 1H), 4.55 (d, J=9.6 Hz, 1H), 7.11-7.34 (m,
e 3H), 8.26 (s, 1H).
MS [M+H]"=335
Prep 'H-NMR (400 MHz, CDCl3) & (ppm): 1.48-1.60 (m,
30 1H), 1.70 (dd, J=5.2, 6.0 Hz, 1H), 2.22 (dd, J=6.0, 8.4
o on | Hz, 1H), 2.28-2.44 (m, 6H), 2.57 (s, 3H), 4.32-4.62 (m,
A ° 2H), 7.10-7.44 (m, 4H), 8.20 (s, 1H).
N\T»ﬂ MS [M+H]'=313
Prep 'H-NMR (400 MHz, CDCl3) & (ppm): 1.59 (dd, J=7.6,
31 52 Hz, 1H), 1.71 (dd, J=5.8, 5.0 Hz, 1H), 2.24 (dd,
: . o J=82, 62 Hz, 1H), 2.37 (s, 3H), 2.38 (s, 3H), 2.59 (s,
% © 3H), 443 (d, J=9.2 Hz, 1H), 4.57 (d, J=9.6 Hz, 1H),
N7/(, 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

'"H-NMR (400 MHz, CDCl3) § (ppm): 1.55 (dd, J=8.2,
4.6 Hz, 1H), 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), 437 (d, J=9.6 Hz, 1H), 4.55 (d, }=9.2 Hz, 1H),
7.16-7.23 (m, 3H), 7.43-7.49 (m, 1H), 8.22 (s, 1H).

Prep
33

'H-NMR (400 MHz, CDCl3) § (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+H]=329

[0192]
[Table 7-1]
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Production | Structural Production | Structural Production | Structural formula,
example formula, MS example formula, MS example MS
Prep o~ Prep F Prep F
34 35 @ 36 \©,,
IA oﬁ\or
% o % /YOS d \o% ©
N Ne Ny 14
r Y Y
MS [M+H]= LC-MS LC-MS (ES.Pos):
329 (ES.Pos): 347 347 [M+H+]/346
[M+H+]/346
Prep F Prep F Prep a
37 F\@ 38 /@ 39
W, F o,
o OJ[AO} ~o /OJ? o /O g
MS [M+H]'= MS [M+H]'= LC-MS (ES.Pos):
365 365 363 [M+H+]/362
Prep F Prep F Prep o
40 @ 41 /@ 42 F\Zj
/OVYOS o % ﬁ% d “o /w% g
N Ny ;{; NS rlxx
T T
LC-MS LC-MS MS [M+H]'=377
(ES.Pos): 361 (ES.Pos): 377
[M+H+]/360 [M+H+]/376
Prep Prep . Prep F
43 . o, /N | 44 \© 45 Q
) ) AN
o ) s
r ' ie
MS [M+H]"= MS [M+H]= I
331 331 MS [M+H]=
347
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[Table 7-2]

Prep Prep
46 F@ 47 @
\O 'ﬂ T
Io) OH o OH
YS O O
==
N 7/ {Q N 7/ i(i
MS [M+H]'= MS [M+H]"=
347 300
[0193]

Production Example 48
Synthesis of 2-[(2.4-dimethvlpyrimidin-5-yl}oxymethyl]-3.3-dimethyl-2-

5 henvylcvclopropanecarboxylate (Prep 48-5

[Formula 38]

[0194]

Y\/O

+
0
4)

o
@

O

e

H
HC)E "OH

Prep48-4

Prep48-1

O]

N

(2) )ﬁ\ 3)

N
N Prep4s-2

O OH
]
-

l
7/N Prepd8-5

(1) 3-Methyl-2-buten-1-yl phenylacetate (Prep 48-1)

under cooling on ice.

T o

Prepd8-3

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

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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5%), so as to obtain the above-captioned compound (11.5 g).

'H-NMR (400 MHz, CDCls) 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, 5H).

[0195]

(2) 3-Methyl-2-buten-1-yl diazophenvlacetate (Prep 48-2)

Prep 48-1

DBU (9.26 ml) and 4-acetamidebenzenesulfonyl azide (13.5 g) were added to an
acetonitrile solution (100 ml) of the compound Prep 48-1 (11.5 g), while the solution was stirred
under cooling on ice. The obtained mixture was stirred at a room temperature for 15 hours.
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% —>
5%), so as to obtain the above-captioned compound (8.45 g).
'H-NMR (400 MHz, CDCl) & (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[3.1.0]hexan-2-one (Prep 48-3)

While stirring at 50°C, a dichloromethane solution (180 ml) of Prep 48-2 (8.45 g)

was added dropwise to a dichloromethane solution (360 ml) of rhodium(IT) 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 t0 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
2.
'H-NMR (400 MHz, CDCl3) & (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, 1H), 7.27-7.39 (m, 5H).
[0197]
(4) (3.3-Dimeth i-1-phenyleyclopropan-1,2-diyl)dimethanol (Prep 48-4

Lithium aluminum hydride (1.5 g) was added to a THF solution (100 ml) of Prep
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
-103 -
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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).
'H-NMR (400 MHz, CDCl3) § (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).

[0198]
(5) 2-[(2.4-Dimethylpyrimidin-5-yl)oxymethyl]-3.3-dimethyl-2-phenylcvclopropanecarboxylate
(Prep 48-5)

10 The above-captioned compound was synthesized from Prep 48-4 according to the

method of Production Example 13-(7).
MS [M+H] =327
[0199]
Production Example 49
15  Synthesis of (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl }-2-(3-
fluorophenylcyclopropyl)methanol (Prep 14-4)
[Formula 39]

/Q,, (1) @ ~ A
F JA\\ —_— , A A — o) OH
HO OH o ohe AGO oA h
Prepl4-2 Ny N
Prep49 7/ Prepl4-4
[0200]
(1) [(AR,28)-2-(3-fluorophenyl}-2-(hydroxymethyl}cyclopropyllmethyl acetate, [(1S,2R)-1-(3-
fluorophenyl)-1,2-diyljbis(methylene) diacetate mixture (Prep 49)
20 NOVOZYME 435 (SIGMA, 1.78 g) was added to a THF (110 mi)-vinyl acetate
(25 ml) solution of the compound Prep 14-2 (35.5 g) under cooling onice. 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+H] =239, 281
[0201] '
(2) (1R.28)-2-[(2 4-dimethylpyrimidin-5-ylyoxymethyl } -2-(3-fluorophenylcyclopropyl)methanol

- 104 -
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(Prep 14-4)

Diisopropyl azodicarboxylate (45.8 ml) was added dropwise to a THF solution
(400 ml) of the 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
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
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
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).
'H-NMR (400 MHz, CDCls) & (ppm): 1.00 (t, J=5.2 Hz, 1H), 1.24-1.30 (m, 1H), 1.79-1.85 (m,
1H), 2.39 (s, 3H), 2.60 (s, 3H), 3.55-3.61 (m, 1H), 4.03-4.13 (m, 1H), 4.12 (d, J=9.6 Hz, 1H),
4.43 (d, 3=9.6 Hz, 1H), 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
Synthesis of (1R,28)-2-(3,5-difluorophenyl}-2-{ 2-(4-methoxybenzyloxy)-4-

(trifltuoromethylpyrimidin-5-yloxymethyljcyclopropanecarboxylate (Prep 50-7)
[Formula 40]

- 105 -
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NN
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Prep50-7
[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. Thereafier, 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 dropwise to the reaction system, and the
obtained mixture was then stirred overnight. Thereafter, a saturated ammonium chloride
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 =
19:1-— 3 : 1), so as to obtain the above-captioned compound (12.5 g).

'H-NMR (400 MHz, CDCl3) & (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, 1H).

{0204]

(2) 2-(4-Methoxybenzyloxy)-5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-4-

trifluoromethvlpyrimidine (Prep 50-2

Potassium acetate (9.3 g) and bis(pinacolato)diboron (9.63 g) were added to a 1,4-
dioxane solution (130 mi) of the compound Prep 50-1 (11.5 g), and deaeration and nitrogen
substitution were then performed on the obtained solution. Thereafter, 1,1-
bis(diphenylphosphino)ferrocene dichloropalladium(Il) was added to the reaction solution, and
the obtained mixture was heated to reflux at 110°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-
Flush™ column, elution solvent: n-heptane : ethyl acetate=19:1 — 1 : 2), so as to obtain the
above-captioned compound (8.0 g).

MS [M+H]"=433.
[0205]
(3) 2-(4-Methoxybenzyloxy)-4-trifluoromethylpyrimidin-5-o! (Prep 50-3)

A 30% hydrogen peroxide water (502 pl) and a 2 N sodium hydroxide aqueous
solution (2.44 ml) were added to a THF solution (20 ml) of the 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 A

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—1:1),so asto obtain the above-captioned compound (980 mg).

MS [M+Na]'=323.

[0206]

4) (1R.28)-2-(3,5-difluorophenyl)-2-[2-(4-methoxybenzyloxy)]-4-(trifluoromethylpyrimidin-5-

yDoxymethyl)cyclopropanecarboxylate (Prep 50-7)

10 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+Na]"=533.
[0207]

Production Example 51

15

[Formula 41}
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Prep51-2 Prep51-3
Prep51-1 @
\{/\'L %/P
B
Prep51-4 ® Prep51-5
ﬂ» L

OAOTBDPS

Prep51-6

>—N Prep51-8

®

\
}'N Prep51-9

[0208]
(1) Ethyl 2-[(dimethylamino)methylene]-3-oxobutanoate (Prep 51-1

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).
'H-NMR (400 MHz, CDCls) & (ppm): 1.33 (t, J=7.2 Hz, 3H), 2.33 (s, 3H), 3.07 (brs, 6H), 4.23
(q, 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 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).
TH-NMR (400 MHz, CDCls)  (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) of the compound Prep 51-2 (8.76 g) was added dropwise
to a THF suspension (50 ml) of lithium 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,
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 : methanol 10%) so as to obtain
the above-captioned compound (670 mg).
"H-NMR (400 MHz, CDCls) 8 (ppm): 2.52 (s, 3H), 2.68 (s, 3H), 4.71 (s, 2H), 8.50 (s, 1H).
[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) of the compound Prep 51-3 (670 mg), and the obtained mixture was then
stirred at a room temperature for 3 hours. Thereafier, ice was added to the reaction solution,
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
of the above-captioned compound (354 mg).

'H-NMR (400 MHz, CDCls) 8 (ppm): 2.58 (s, 3H), 2.70 (s, 3H), 4.44 (s, 2H), 8.48 (s, 1H).
[0212]

(5) [(2.4-Dimethylpyrimidin-5-ylymethyl]triphenylphosphoniumbromide (Prep 51-5)

Triphenylphosphine (462 mg) was added to a toluene solution (15 ml) of the

compound Prep 51-4 (354 mg), and the obtained mixture was then stirred at 140°C for 5 hours.
-110-
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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).

'H-NMR (400 MHz, CDCl3) & (ppm): 1.87 (d, J=1.2 Hz, 3H), 2.62 (d, J=1.6 Hz, 3H), 5.68 (d,
J=14.4 Hz, 2H), 7.64-7.75 (m, 6H), 7.77-7.88 (m, SH), 8.36 (d, }=2.4 Hz, 1H).

[0213]

To a THF solution (7 ml) of the compound Prep 51-5 (610 mg), n-butyllithium
(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 (18,2R)-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
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-Flush™
column, Size: L, n-heptane : ethyl acetate 0% — 20%). The obtained compound was dissolved
in THF (10 ml), and tetrabutyl ammonium fluoride (1 M 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-Flush™ column, Size: L, n-
heptane : ethyl acetate 10% — 100% —> ethyl acetate : methanol 5%), so as to obtain the above-
captioned compound (113 mg).
MS [M+H] =281
[0214]

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. Thereafier, 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+H]"=283

[0215] .

(8) (1R.28)-2-[2~(2.4-dimethylpyrimidin-5-yl)ethyl]-2-phenylcyclopropanecarboxylate (Prep 51-
5 9)

The above-captioned compound was synthesized from the compound Prep 51-8
according to the method of Production Example 13-(7).
MS [M+H]'=297
[0216]
10 Production Example 52
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]

(s} " d) NH;
@
,)K[N o7 “NH __)_&_g, \(“ﬁ
N
/N N Y

\!/ Prep 52-2

Prep 52-1

15 [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) of N-{(1Z)-1-[(dimethylamino)methylene]-2-

oxopropyl }benzamide (6.8 g), and the temperature of the 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).

"H-NMR (400 MHz, CDCl3) 8 (ppm): "H-NMR (400 MHz, CDCl) & (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).
'"H-NMR (400 MHz, CDCls) & (ppm): "H-NMR (400 MHz, CDCl;) & (ppm): 2.38 (s, 3H), 2.59
(s, 3H), 3.52 (brs, 2H), 8.01 (s, 1H).
[0219]

10 Production Example 53

fluorophenvDceyclopropanecarboxylate (Prep 53-6)

[Formula 43]

F F

@lmﬁ,‘%
() (2) //ZX\\
"’:/A\\ —— /ﬁ —_—= HN OTBDPS
OTBDPS H OTBDPS h

-
HO o] Ny r;\’j
Prepl4-3 Prep53-1 7/ Prep53-2
F F F
@”’”‘% @"Ikﬂm @’ iy,
(3 (4) (5)
— N OTBDPS — ™ N oH —= Oy o

A
N N A\ f{l N
7/ Prep53-3 7/ Prep53-4 7/ Prep33-3

[0220]
15 (1) (AR.2S)-2-(tert-butyldiphenylsilyloxymethyl)-1-(3-fluorophenyl)cyclopropanecarbaldehyde
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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 dichioromethane 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
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.
Thereafier, triethylamine (8.03 ml) was added to the reaction solution, and the temperature of the
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
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
compound (3.7 g).

"H-NMR (400 MHz, CDCl;) & (ppm): 'H-NMR (400 MHz, CDCl3) & (ppm): 1.53 (dd, 1H,
J=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, 7=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]

(2) N-[(1S.2R)-2-(tert-butyldiphenylsilyloxymethyl)-1-(3-fluorophenvl)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
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 :
ethyl acetate =9 : 1 to 0 : 10), so as to obtain the above-captioned compound (4.26 g).
'H-NMR (400 MHz, CDCl3) & (ppm): 'H-NMR (400 MHz, CDCl3) & (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, 1H), 7.04-7.08 (m, 1H), 7.13-7.16 (m, 1H), 7.25-7.47 (m, 7H), 7.63-7.69 (m, 4H),
- 114 -
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7.79 (s, 1H).
[0222]
(3) N-{[(18.2R)-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) of the 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. Thereafier, 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 : ethyl acetate =9 : 1 to 0 : 10), so as to obtain the
above-captioned compound (4.26 g).

MS [M+H]"=555

[0223]

fluorophenyl)cyclopropyl]methanol (Prep 53-4

Tetrabutylammonium fluoride (TYCI-JP, 1 M THF solution: 17.5 ml) was added

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 17 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).

"H-NMR (400 MHz, CDCl3) & (ppm): "H-NMR (400 MHz, CDCl3) & (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=13.6 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, 1H), 8.10 (s,
1H).

[0224]

(5) [(1R.2S 2.4-dimethyl

fluorophenyl)cvclopropanecarbaldehyde (Prep 53-5

A dichloromethane solution (40 ml) of oxalyl chloride (343 pul) was cooled to -

78°C, and a dichloromethane solution (10 ml) of dimethy! sulfoxide (560 ul) was then added
- 115 -

Page 332 of 453



10

15

20

25

30

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
stirred for 30 minutes. Thereafier, the temperature of the reaction solution was increased to
0°C, and the reaction solution was then stirred for 2 hours. Thereafier, 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
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).

'H-NMR (400 MHz, CDCL3) 8 (ppm): "H-NMR (400 MHz, CDCl3) & (ppm): 1.60-1.67 (m, 1H),
1.78 (t, J=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
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) (1R.28)-2-{[(2.4-dimethylpyrimidin-5-yl}(methyl}amino]methyl }-2-(3-

fluorophenyl)cyclopropanecarboxvlate (Prep 53-6)

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
anhydrous magnesium suifate and was then filtered. The filirate 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 {632 mg).
"H-NMR (400 MHz, CDCl3) & (ppm): "H-NMR (400 MHz, CDCls) & (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=12.8 Hz, 1H), 3.64 (d,
1=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, 1H).
[0226]

Production Example 54
- 116 -

Page 333 of 453



Synthesis of (1R,28)-2-{(2,4-dimethoxypyrimidin-5-yl){methyl)aminolmethyl-2-

phenvlcyclopropanecarboxyvlate (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] =312
[0228]

Production Example 55

10 Svnthesis of (18.2R)-2-[(tert-butoxvcarbony}{(2-methyl-4-trifluoromethvlpyrimidin-5-

DNamino}methyl-2-(3-fluorophenvl}cyclopentanecarboxvlate (Prep 55-6

[Formula 45]
£ O O~ F 05O £ Ox-OH F _ NHBoc
F F F F
2 M S @ FoyS €)] p%
NYN NN N._-N NTN
[ h T
£ Prep55-1 Prep55-2 Foo Freess3
BocHN’/ALOH BocHN 0 VN BocHNAO
YS FsC HO
= =
i ) »/5
NN NN NN
/ Prep55-4 7/ /
Prep55-5 Prep55-6
[0229]
(1) Ethyl 2-methyl-4-trifluoromethylpyrimidinecarboxylate (Prep 55-1)
15 Ethyl 2-chloro-4-(trifluoromethyl)pyrimidin-5-carboxylate (9.7 g) was dissolved

in THF (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.

Thereafier, 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
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+H]'=235.

[0230]

(2) 2-Methyl-4-trifluoromethylpyrimidin-S-carboxylate (Prep 55-2)

A 2 N sodium hydroxide aqueous solution (26 ml) was added to a THF-ethanol
solution (80 ml-20 ml) of the 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
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
magnesium sulfate. The solvent was concentrated under a reduced pressure, so as to obtain a
crude product of the above-captioned compound (6.2 g).

MS [M+H]'=207.
[0231] ,
(3) Tert-butyl{(2-methyl-4-trifluoromethylpyrimidin-5-yljcarbamate (Prep 55-3)

Triethylamine (10.3 ml) and diphenylphosphoryl azide (9.55 ml) were added to a
toluene-tert-butanol solution (50 mi-50 ml) of the compound Prep 55-2 (6.2 g). The obtained
mixture was stirred at 100°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
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+H]'=278.
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[0232]
(4) Tert-butyl {[(1S,2R)-1-(3-fluorophenyl)-2-hydroxymethylcyclopropyl]methyl }(2-methyl-4-

trifluoromethvlpyrimidin-5-yl)carbamate (Prep 55-4)

Triethylamine (322 ul) and methanesulfonyl chloride (171 ul) were added to a
dichloromethane solution (6.0 ml) of the 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
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
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
magnesium sulfate and was then concentrated under a reduced pressure. The residue was

hTM

purified by silica gel column chromatography (YAMAZEN, Hi-Flus column, elution solvent:

n-heptane : ethyl acetate =19 : 1 — 1 : 1), so as to obtain the above-captioned compound (200
mg).

MS [M+Na]*=478.

{0233]

(5) Tert-butyl{[(1S,2R)-1-(3-fluorophenyl}-2-formylcyclopropylimethyl }(2-methyl-4-

trifluoromethylpyrimidin-5-yl)carbamate (Prep 55-5)

A Dess-Martin reagent was added to a dichloromethane solution (5 ml) of the
compound Prep 55-4 (200 mg) under cooling onice. The obtained mixture was stirred for 1
hour, and a mixed solution of a sodium bicarbonate aqueous solution and Na;SO3 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,
-119-
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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+Na]'=476.
[0234]
5 (6) (18,2R)-2-[(tert-butoxycarbonyl}(2-methyl-4-trifluoromethylpyrimidin-5-ylJamino]methyl-2-

(3-fluorophenyl}cyclopropanecarboxylate (Prep 55-6)

2-Methyl-2-butene (210 pl), 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
Prep 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+Na] =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 of Production

20 Example 49.

[0236]
[Table 8]
Production | Structural formula | NMR (400MHz, CDCl3) and/or MS
example
Prep 'H-NMR (400 MHz, CDCl3) & (ppm): 1.52-1.59 (m,
56 t/<j 1H), 1.73-1.78 (m, 1H), 2.22-2.27 (m, 1H), 2.37 (s,
OJA)\OH 3H), 2.58 (s, 3H), 4.47 (s, 2H), 7.11 (t, J=7.8 Hz, 1H),
% 7.43-7.48 (m, 1H), 7.62-7.67 (m, 1H), 7.89 (t, J=1.6 Hz,
N7J: 1H), 8.22 (s, 1H)
MS [M+H] =425
[0237]
Example 1
25  Synthesis of (1R, 28)-N-(5-fluoropyridin-2-y1}-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
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[Formula 46]
" NN
e asl
O = F
=
i
N
r 1
[0238]

The carboxylic acid Prep 13-7 (639 mg) was dissolved in dichloromethane (10
ml), and thereafter, oxalyl chloride (367 ul) 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 ul) was added to a THF solution (10.0 ml) of 2-
amino-5-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-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-
captioned compound (418 mg).
'"H-NMR (400 MHz, CDCl3) & (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, 1H), 7.26-7.47 (m, 6H),
7.96 (s, 1H), 8, 06-8.12 (m, 2H), 8.33 (brds, 1H).
MS [M+H]"=393
[0239]

* The compounds of Examples 2 to 45 were synthesized by reacting the

carboxylic acid Prep 13-7 with any amine by the same method as that of Example 1.
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[240]

[Table 9]

Example

Structural formula

NMR (400 MHz, CDCl;) and/or MS

2

'"H-NMR & (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+H]"=395

'H-NMR & (ppm): 1.72 (dd, J=5.6, 8.0 Hz, 1H), 1.98 (¢,
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+H]"=395

'"H-NMR § (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,
1H).

MS [M+H]=409

'"H-NMR 8 (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,
1H), 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,
1H), 8.54-8.55 (m, 1H).

MS [M+H] =443
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[0241]
[Table 10]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

6

S

'H-NMR (5 (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, SH), 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, 42
Hz, 1H), 10.21 (brs, 1H).

MS [M+Na]"=447

MS [M+H]=425

'H-NMR (5 (ppm): 1.67 (dd, J=5.6, 8.0 Hz, 1H), 1.96 (t,
J=5.6 Hz, 1H), 2.15 (dd, J=5.6, 8.0 Hz, 1H), 221 (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+Na] =447

MS [M-+H] =425
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[0242]
[Table 11]

Example

Structural formula

NMR (400 MHz, CDCl;) and/or MS

10

ya
(]
/N

[e]
T

'H-NMR & (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).

11

'H-NMR & (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+H]"=405

12

"H-NMR & (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (,
J=5.2 Hz, 1H), 2.09 (brt, 1H), 2.22 (s, 3H), 2.55 (s, 3H),
438 (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, 1H).

MS [M+H]"=409

13

'"H-NMR & (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, 1H), 8.45 (d, J=5.8 Hz, 1H), 9.14 (brs, 1H).

MS [M+H] =425
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[0243]
[Table 12]

Example

Structural formula

NMR (400MHz, CDCl3) and/or MS

14

7/

OANH
© N
73

"H.NMR 8 (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (t,
J=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), 7.03-7.04 (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, J=5.2 Hz, 1H),
8.48 (brs, 1H).

MS [M+H] =419

15

'H-NMR & (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, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H),
6.56 (t, J=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, 1H).

MS [M+H] =425
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[0244]

[Table 13]
Example | Structural Example | Structural formula, | Example | Structural formula,
formula, MS MS MS
16 @ 17 @ 18 @
NS be felie
Ny r{l \\ N7,'{: TN N
7/ [e3] OH I{J+
MS [M+H]'= MS [M+HT= MS [M+H]'=
409 404[ H 393
19 @ ‘ 20 @ 21 @
Y Ty T Y
O e iy
T g L~
MS [M+H]"= e °
417 [ : 4%2 M MS [M+H]'=
459
22 ) 23 @ 24 C
Ty Y;Ji‘;m e
== = /’ ° R
N N \NQ‘ N 'j‘ N[\ 'ﬂ Q\c(
e e v
MS [M+H]"= MS [M+H]'= 1:(1)2 [M+H]=
459 445
25 @ 26 @ 27 @
7/ . a 7/ Z ¥ 7/ 7 a
MS [M+H] MS [M+H]"= MS [M+H]'=
=408 417 433
E28 ) 29 @ 30 @
oj AQ)‘NH y‘%ﬁ*m ﬁ@\NH
T 2 e *SQ Dl
MS [M+H]'=389 MS [M-+H]'=452 MS [M+H]'=410
[0245]

5 [Table 14]
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Example |Structural formula, |Example | Structural formula,|Example | Structural formula,
MS MS MS
31 0 32 @ 33 $
oy?m OJ?NH o‘}A(J)\NH
v Tt Yo
MS [M+H] = MS [M+H]= MS [M+H]"=
410 426 409
34 35 36
A Dy Qﬁ
oJ 4 NH ’JL\>\ o JTNH
re RS S b
Ne r{i w TRy v& @\ Non
7/ F N7/bf1' W N 7’ N
MS [M+H]"= MS [M+H]"= MS [M+H]=
417 433 404
37 @ 38 @ 39 Q)
7/N ° 7/ P}: " 3
N7 N
MS [M+H]'= MS [M+H]'= MS [M+H]'=
416 441 413
40 0 41 Q. 42 e
h NS N =~ h
T T v
HO' /o
MS [M+H] "= MS [M+H]"= MS [M+H]'=
418 400 418
43 Q.. 44 @
F 7,'\‘ F. =p
FF
MS [M+H]'= MS [M+H]'=
442 443
[0246]
Example 45
-127 -

Page 344 of 453




10

15

20

25

Synthesis of (1R.28)-N-(5-chloro-4-methvlpyridin-2-y1)-2-[(2.4-dimethylpyrimidin-5-

Doxymethyll-2-phenvlcyclopropanecarboxamide (45

[Formula 47]

7/"’ 45

[0247]

The carboxylic acid Prep 13-7 (500 mg) was dissolved in dichloromethane(5 ml),
and oxalyl chloride (288 i) 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
chloride. Thereafter, N,N-diisopropylethylamine (664 pl) was added to a 1,4-dioxane solution
(4.5 ml) of 2-amino-5-chloro-4-methylpyridine (359 mg), and the temperature of the obtained
mixture was then increased to 125°C. A 1,4-dioxane solution (3 ml) of the 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
reaction solution was then stirred for 12 hours. Thereafier, several droplets of water 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
mg).

'H-NMR (400 MHz, CDCl;) 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, 1H), 4.51 (d, J=9.6 Hz, 1H),
7.20-7.50 (m, SH), 7.97 (s, 1H), 7.98 (s, 1H), 8.16 (s, 1H), 8.27 (s, 1H).

MS [M+H]'=423

[0248]

* The compounds of Examples 46 to 50 were synthesized by reacting the
carboxylic acid Prep 13-7 with any amine by the same method as that of Example 45.

Purification was carried out by LC-MS.
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[0249]
[Table 15]

Example | Structural formula, |Example|Structural formula, |Example |Structural formula,
MS MS MS

46 47 48 C
iy, @’fvﬁ%_ ’/b,,JA)\
‘ e} % NH o] NH ? d NH
o
=~ 7N = 7 N — m\o
N oy A S
T T
MS [M+H]'=400 L=
[ 1 MS [M+H]'=389 MS [M+H]™=406

P

49 50
””"’m, ", e,
0//A>*NH o NH
O

NN NN =
7/ al 7/ CIJ

MS [M+H]'=409 MS [M+H]"=405

[0250]
Example 51
Synthesis of (1R.28)-2-[(2.4-dimethylpyrimidin-5-yDoxymethyl]-N-(5-fluoro-4-methylpvyridin-

2-yh)-2-phenylcyclopropanecarboxamide (51
[Formula 48]

11, H
Y
o l
N (%F
—
N
7/“ 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
then added to this solution. Thereafter, HATU (4.38 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 ethy! acetate (2 ml)
and hexane (24 mi) 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).
TH-NMR (400 MHz, CDCl3) § (ppm): 1.56-1.66 (m, 1H), 1.90 (t, J=4.8 Hz, 1H), 2.10 (dd, J=6.0,
8.0 Hz, 1H), 2.21 (s, 3H), 2.24-2.30 (m, 3H), 2.55 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6
Hz, 1H), 7.20-7.54 (m, SH), 7.90-8.04 (m, 3H), 8.25 (s, 1H).
MS [M+H] =407

15 [0252]

* The compounds of Examples 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.

-130 -

Page 347 of 453



[0253]

[Table 16]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

52

o) NH

o

7/?{1 S

N

N Y

'H-NMR § (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).

53

'"H.NMR 8(ppm): 1.64 (dd, J=8.0, 5.2 Hz, 1H), 191 (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=72 Hz, 2H), 7.44 (d, J=7.2 Hz, 2H), 7.93 (brs, 1H), 7.99
(s, 1H), 8.12-8.17 (m, 2H).

54

'H-NMR 5 (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), 743 (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).

55

'"H-NMR § (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=72
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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[0254]

[Table 17-1]

Example

Structural formula

NMR (400 MHz, CDCl,) and/or MS

56

o o NH Ohie
e S
N7/N . N

'"H-NMR 8 (ppm): 1.63 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (t,
J=5.2 Hz, 1H), 2.15 (dd, J=8.0, 5.6 Hz, 1H), 2.21 (s, 3H),
2.55 (s, 3H), 4.04 (s, 3H), 4.46 (d, J=9.2 Hz, 1H), 4.55 (d,
J=9.2 Hz, 1H), 6.85 (dd, J=7.6, 4.8 Hz, 1H), 7.30 (t, }=7.6
Hz, 1H), 7.38 (t, J=7.6 Hz, 2H), 7.47 (d, J=7.6 Hz, 2H),
7.85 (d, J=4.8 Hz, 1H), 7.99 (s, 1H), 8.01 (brs, 1H), 8.43
(d, J=7.6 Hz, 1H).

57

'H-NMR 8 (ppm): 1.65 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (1,
J=5.2 Hz, 1H), 2.09 (dd, J=8.0, 6.0 Hz, 1H), 2.25 (s, 6H),
2.57 (s, 3H), 4.47 (d, J=9.6 Hz, 1H), 4.53 (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), 7.74 (brs, 1H), 7.93 (s, 1H), 7.97-7.99
(m, 2H).

58

'"H-NMR & (ppm): 1.64 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (i,
J=5.2 Hz, 1H), 2.11 (dd, J=8.0, 5.6 Hz, 1H), 2.23 (s, 3H),
2.34 (s, 3H), 2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H), 4.53 (d,
J=9.6 Hz, 1H), 7.28 (t, ]=7.2 Hz, 1H), 7.34 (t, }=7.2 Hz,
2H), 7.43 (d, J=7.2 Hz, 2H), 7.93-8.00 (m, 3H), 8.14 (d,
J=2.8 Hz, 1H).

59

'"H-NMR & (ppm): 1.66 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (t,
J=52 Hz, 1H), 2.10 (dd, J=8.0, 5.6 Hz, 1H), 2.24 (s, 3H),
2.57 (s, 3H), 4.45 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6 Hz,
1H), 7.29 (t, J=7.2 Hz, 1H), 7.35 (t, J=7.2 Hz, 2H), 7.42
(d, J=7.2 Hz, 2H), 7.99 (s, 1H), 8.04 (brs, 1H), 8.30 (d,
J=2.4 Hz, 1H), 8.47 (d, ]=2.4 Hz, 1H).
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[Table 17-2]

60

Hz, 2H), 7.99 (s, 1H), 8.01 (brs, 1H), 8.46 (d, J=2.8 Hz, 1H)

'H-NMR & (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

3

8.57 (d, J=2.8 Hz, 1H).

[0255]

[Table 18-1]

Example

Structural formula

NMR (400 MHz, CDCls) and/or MS

61

@lfmﬁu
of)\ NH
0
e RS,
N ] N

- N =,
~

'"H-NMR § (ppm): 1.64 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (,
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).

62

\
N

O
©l/b,,,"
O NH
[¢]
= z
/
N
Jad
F’

"H-NMR 8 (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, I=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).

63

'"H.NMR & (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).

64

'"H-NMR & (ppm): 1.60 (dd, J=5.6, 8.0 Hz, 1H), 1.90 (t,
=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+H]"=374
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[Table 18-2]

65

'H-NMR § (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.92 (t,
J=5.2 Hz, 1H), 2.15 (brt, 1H), 2.19 (s, 3H), 2.55 (s, 3H),
4.43 (d, J=9.6 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 6.94-6.98
(m, 1H), 727-7.38 (m, 3H), 7.44-7.46 (m, 2H), 7.99 (s,
1H), 8.04 (brd, 1H), 8.20 (brs, 1H), 8.81-8.93 (m, 1H).

MS [M+H] =375

66

'"H-NMR 8 (ppm): 1.62 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (t,
J=5.6 Hz, 1H), 2.14 (dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H),
2.55 (s, 3H), 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, 1H), 8.12 (brd, 1H), 8.22-8.45
(m, 2H), 8.52 (d, J=2.0 Hz, 1H).

MS [M+H]"=375.

Page 351 of 453

- 134 -




[0256]
[Table 19]

Example

Structural formula

NMR (400 MHz, CDCl;) and/or MS

67

"H-NMR § (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, =9.6 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H), 7.27-7.45 (m,
7H), 8.00 (s, 1H), 8.46 (brs, 2H).

MS [M+H] =375

68

'"H-NMR & (ppm): 1.63 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (¢,
J=5.2 Hz, 1H), 2.11 (brt, 1H), 2.21 (s, 3H), 2.55 (s, 3H),
439 (d, =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+H] =393

69

TH-NMR & (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, 1H), 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).

70

'H-NMR & (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, 1H), 7.27-7.38 (m, 3H), 7.46-7.48
(m, 2H), 7.55 (brt, 1H), 7.86 (brd, 1H), 7.96 (s, 1H).
MS [M+H]=389
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10

[0257]

[Table 20]
Example | Structural formula NMR (400 MHz, CDCl; and/or MS
71 @ 'H-NMR & (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.91 (t,

3H), 2.55 (s, 3H), 3.41 (s, 3H), 4.41 (d, J=9.6 Hz, 1H),

J=5.2 Hz, 1H), 2.12 (dd, J=5.2, 8.0 Hz, 1H), 2.21 (s,
0 NH

\KS o =N | 445-4.54 (m, 3H), 7.30-7.39 (m, 3H), 745-7.48 (m,
N > | 2H), 7.96 (s, 1H), 8.07 (d, J=1.2 Hz, 1H), 8.17-8.18 (m,
7/ \F 1H), 8.25 (brs, 1H).

7/ MS [M+H]"=437

72 MS [M+H]"=405

[0258]
Example 73
Synthesis of (1R.28}-2-1(2.4-dimethylpyrimidin-5-yDoxymethyl1-N-(5-fluoro-4-

metho ridin-2-yi)-2-phenvlcyclopropanecarboxamide (73-2
[Formula 49]

Prep 13-7 731 73-2
[0259]

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
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10

15

20

25

30

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-
heptane : ethyl acetate=9: 1to 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).

'H-NMR (400 MHz, CDCL) & (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,
1H), 7.27-7.36 (m, 3H), 7.42-7.45 (m, 2H), 7.98 (s, 1H).

MS [M+H]"=298

[0260]

(2) (1R.28)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyridin-2-y1)-2-

phenvlcvclopropanecarboxamide {(73-2)

The temperature of a 1,4-dioxane solution (20 ml) of the compound 73-1 (300
mg), the 2-chloro-5-fluoro-4-methoxypyridine (245 mg) 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. Thereafier, 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 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 : 1to0 2 : 3). The obtained crude product
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).
"H-NMR (400 MHz, CDCl) & (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,
1=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,
1HD, 7.98 (s, 1H), 8.30 (brs, 1H).
MS [M+Na]'=445
[0261]

* The compounds of Examples 74 and 75 were synthesized from the carboxylic

acid amide obtained in Example 74-1 by the same method as that of Example 73.
- 137 -
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[0262]

[Table 21]

Example | Structural formula NMR (400 MHz, CDCl;) and/or MS
74 'TH-NMR (400 MHz, CDCl;) 8 (ppm): 1.67 (dd, J=5.6, 8.0
©JA% Hz, 1H), 1.93 (t, J=5.6 Hz, 1H), 2.11 (dd, J=5.6, 8.0 Hz,
o /N 1H), 2.23 (s, 3H), 2.56 (s, 3H), 4.46 (d, J=9.6 Hz, 1H),
m /\ \ 4.53 (d, J=9.6 Hz, 1H), 6.53 (t, J=72.6 Hz, 1H), 7.28-7.39
T 3\F (m, 3H), 7.44-7.46 (m, 2H), 7.79 (brs, 1H), 7.99 (s, 1H),
F 8.06 (brs, 1H), 8.23 (d, J=2.0 Hz, 1H), 8.37 (d, J=2.0 Hz,

1H).

MS [M+H] =441

75 @ MS [M+H]"=406
OA\NH
O
N b
ele’
T o
[0263]
Example 76

5 Synthesis of (1R.28)-N-(4.6-difluoropyridin-2-v1}-2-[(2 4-dimethylpyrimidin-5-voxymethyl]-2-

dimethylpyrimidin-5-yDoxvmethyl]-2-phenvlcyclopropanecarboxamide (76-2

[Formula 50]

Ty W
b fso ) sy

76-1 76-2
[0264]
10 Sodium hydride (60%, 26.9 mg) was added to a NMP solution (5 ml) of the

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 100°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 : 1to 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
'"H-NMR (400 MHz, CDCL) & (ppm): 1.64 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (t, J=5.6 Hz, 1H), 2.09
(dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H), 2.55 (s, 3H), 4.37 (d, J=9.8 Hz, 1H), 4.48 (d, J=9.8 Hz,

10 1H), 6.39 (dt, J=7.6, 1.6 Hz, 1H), 7.28-7.39 (m, 3H), 7.43-7.46 (m, 2H), 7.74 (dd, J=1.6, 10.0
Hz, 1H), 7.95 (s, 1H), 8.21 (brs, 1H).
MS [M+H]"=411
[0266]
76-2

15 'H-NMR (400 MHz, CDCl) & (ppm): 1.70 (dd, J=5.6, 8.0 Hz, 1H), 1.94 (t, J=5.6 Hz, 1H), 2.07
(dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H), 2.57 (s, 3H), 4.42 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz,
1H), 7.00 (s, 2H), 7.31-7.39 (m, 3H), 7.42-7.45 (m, 2H), 7.86 (brs, 1H), 7.98 (s, 1H).
MS [M+H]"=411
[0267]

20 Example 77
Synthesis of (1R.28)-2-[(2.4-dimethylpyrimidin-5-yoxymethyl]-N-(4-fluorophenyl)-2-

henylcyclopropanecarboxamide (77

[Formula 51]
OANH
/ O
=
Ne
NN
7/ 77
F
[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 PAK, C18,
ACR, 8-5, 20 mm L.D. x 50 mm, AGEEQ01114, mobile phase: methanol-water-TFA), so as to

obtain the above-~captioned compound (10.34 mg).
MS [M+H] =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 of Example 77.

Purification was carried out by LC-MS.

[0270]
10 [Table 22]
Example | Structural formula, |Example | Structural formula, | Example | Structural formula,
MS MS MS
O NH E o] NH o
e RS, ‘AL O
N7/x<1 N7/1<I F T
MS [M+H]"=399
MS [M+H]"=392 MS [M+H]'=392
[0271]
Example 81

1-2-phenvlcyclopropanecarboxamide (81

[Formula 52]

Q%\

O d (Nig
b IR
N\\]/N N
F
54

15 [0272]

chloroperoxybenzoic acid (26.4 mg) was then added to the solution.

stirred for
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——————

OJA>\NH
o]
Yg 7
N {) N
e

81

F

The compound 54 (40 mg) was dissolved in dichloromethane (5 ml), and 3-

18 hours.

- 140 -

The obtained mixture was

Thereafter, potassium carbonate (50 mg) was added to the reaction




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 : 1to 0 : 1, and then, ethyl acetate :
methanol = 8 : 1), so as to obtain the above-captioned compound (25.0 mg).

5 'H-NMR (400 MHz, CDCl3) 3 (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 (4, J=5.6 Hz,
1H), 6.89 (dd, J=9.2, 2.8 Hz, 1H), 7.27 (t, J=7.2 Hz, 1H), 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
Synthesis of (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methylpyridin-

2-yN-2-(3-fluorophenylcyclopropanecarboxamide (82

[Formula 53]
F

©ﬁ

[0274]

15 N,N-diisopropylethylamine (278 ul) and HATU (604 mg) were added to a DMF
solution (9.7 ml) of the 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. Thereafier, 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).
'H-NMR (400 MHz, CDCl3) 8 (ppm): 1.55-1.65 (m, 1H), 1.91 (t, J=5.6 Hz, 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=52 Hz, 1H), 7.99 (s, 1H), 8.00 (s, 1H), 8.24 (brs, 1H).
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MS [M+Na]"=447

[0275]

* The compounds of Examples 83 to 94 were synthesized by reacting the

carboxylic acid Prep 14-6 with any amine by the same method as that of Example 82.

5 [0276]
[Table 23]

Example

Structural formula

NMR (400 MHz, CDCl;) and/or MS

83

'H-NMR 8 (ppm): 1.62 (dd, J=5.6, 8.0 Hz, 1H), 1.92 (t,
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,
1H), 6.79-6.83 (m, 1H), 6.98-7.02 (m, 1H), 7.09-7.12 (m,
1H), 7.15-7.40 (m, 5H), 7.64 (brs, 1H), 8.01 (s, 1H).

MS [M+H] =410

84

'"H-NMR 8 (ppm): 1.63 (dd, J=5.6, 8.2 Hz, 1H), 1.92 (t,
J=5.6 Hz, 1H), 2.03 (dd, J=5.6, 8.2 Hz, 1H), 2.24 (s, 3H),
2.58 (s, 3H), 4.45 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6 Hz,
1H), 6.98-7.36 (m, 6H), 7.49-7.54 (m, 2H), 8.01 (s, 1H).
MS [M+H]"=428

85

"H-NMR & (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.93 (,
J=5.6 Hz, 1H), 2.13 (dd, J=5.6, 8.0 Hz, 1H), 2.22 (s, 3H),
2.56 (s, 3H), 4.40 (d, J=9.8 Hz, 1H), 4.50 (d, J=9.8 Hz,
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),
8.42 (brs, 1H).

MS [M+H]"=427

86

(o)
(o)
=== / N
) )
N7/N ——
F
/O

'"H-NMR & (ppm): 1.62 (dd, J=5.2, 8.0 Hz, 1H), 1.92 (1,
J=5.2 Hz, 1H), 2.09-2.13 (m, 1H), 2.22 (s, 3H), 2.55 (s,
3H), 3.41 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.45-4.54 (m,
3H), 6.98-7.03 (m, 1H), 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
(brs, 1H).

MS [M+H]"=455

[0277]
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[Table 24-1]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

87

"H-NMR & (ppm): 1.62 (dd, J=8.0, 5.2 Hz, 1H), 193 (,
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).

88

'H-NMR & (ppm): 1.66 (dd, J=8.4, 5.2 Hz, 1H), 1.93 (4,
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+H] =411

89

'"H-NMR & (ppm): 1.62 (dd, J=7.8, 5.4 Hz, 1H), 1.92 (1,
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, 1H), 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+H]™=423

[Table 24-2]

90

F
O NH

O

'H-NMR & (ppm): 1.64 (dd, J=8.2, 5.0 Hz, 1H), 1.94 (,
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+H]=393

[0278]
[Table 25-1]
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Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

91

"H-.NMR & (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 (id, J=8.0, 6.0 Hz, 1H), 7.90-8.04
(m, 4H).

MS [M+H] =425

92

'H-NMR & (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 (5,
3H), 447 (d, ]=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, 1HD).

MS [M+H]"=410

93

"H-NMR & (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), 448 (d, J=9.2 Hz, 1H), 4.54 (d, J=9.6 Hz, 1H),
6.96-7.03 (m, 1H), 7.08-7.14 (mn, 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+H]*=392

[Table 25-2]

o4

'"H-NMR & (ppm): 1.63 (dd, J=5.6, 8.0 Hz, 1H), 1.91 (,
J=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,
J=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+Na] =463

[0279]
Example 95

Synthesis of (1R.28)-2-[(2.4-dimethylpyrimidin-5-yDoxymethyl]-2-(3-flucrophenvl}-N-(5-

fluoro

idin-2-yl)cyclopropanecarboxamide (95
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[Formula 54]

F
SN
o L
o] P E
e
N )
7/ 95
[0280]

The carboxylic acid Prep 14-6 (226 mg) was dissolved in dichloromethane (10
ml), and oxalyl chloride (122 pl) and DMF (several droplets) were then added to the obtained
solution. The obtained mixture was stirred at a room temperature for 1 hour. Thereafier, the
reaction solution was concentrated under a reduced pressure, so as to obtain a crude acid
chloride. N,N-diisopropylethylamine (283 ul) was added to a THF solution (10 ml) of 2-
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,
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
areduced pressure. The residue was purified by NH-silica gel column chromatography (n-
heptane : ethyl acetate = 2 : 1), and diethy! 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).

'H-NMR (400 MHz, d-DMSO) & (ppm): 1.46-1.50 (m, 1H), 1.68 (t, J=6.0 Hz, 1H), 2.01 (s,
3H), 2.36 (s, 3H), 2.59-2.63 (m, 1H), 4.27 (d, J=10.4 Hz, 1H), 4.66 (d, J=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, J=3.2
Hz, 1H), 11.20 (brds, 1H)

MS [M+H] =411
[0281]

* The compounds of Examples 96 to 99 were synthesized by reacting the
carboxylic acid Prep 14-6 or a racemic body thereof with any amine by the same method as that

of Example 95.
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[0282]

[Table 26]
Example | Structural formula NMR (400 MHz, CDCl;) and/or MS
9% F 'H-NMR § (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
o, (s, 3H), 2.56 (s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.50 (d,
o NH J=9.6 Hz, 1H), 7.02 (tdd, J=8.0, 2.4, 1.2 Hz, 1H),
% ° ) N 7.17 (dt, 7=10.0, 2.4 Hz, 1H), 7.24 (dt, ]=8.0, 1.2 Hz,
N ~ 1H), 734 (td, J=8.0, 6.0 Hz, 1H), 7.90 (dd, J=8.8, 2.4
T N 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).
97 r 'H-NMR § (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
f;}\ (s, 3H), 2.57 (s, 3H), 4.44 (d, J=9.6 Hz, 1H), 4.52 (d,
ot P J=9.6 Hz, 1H), 6.98-7.05 (m, 1H), 7.14-7.20 (m;
= 7\ 2H), 7.20-7.31 (m, 2H), 7.31-7.38 (m, 1H), 7.78 (brs,
N7/N =N 1H), 8.01 (s, 1H), 8.10 (d, J=5.2 Hz, 1H).
MS [M+H]"=411
08 . MS [M+H]'=428
O.
/ N\
‘%;\ /;
o]
99 F MS [M+H]=393
N Y
o l
— © #
2
[0283]

Example 100
b

Synthesis of (1R, 28)-2-[(2.4-dimethylpyrimidin-5-yDoxymethyl]-2-(4-fluorophenyl)-N-(5-
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fluoropyridin-2-vlcyclopropanecarboxamide (100

[Formula 55]

F\©
o
= SN
&%
7/ g 100

[0284]

The carboxylic acid Prep 15-5 (200 mg) was dissolved in dichloromethane (10
ml), and oxalyl chloride (108 pl) 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 ul) was added to a THF solution (10 ml) of 2-
amino-5-fluoropyridine (85 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, 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
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).
'H-NMR (400 MHz, d-DMSO) & (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, 1H), 8.30 (d, J=3.2 Hz, 1H), 11.18 (brds, 1H)
MS [M+H]=411
[0285]

* The compounds of Examples 101 to 104 were synthesized by the same method
as that of Example 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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Purification was carried out by LC-MS.

[0286]
[Table 27]
Example | Structural formula, | Example | Structural  formula, |Examp | Structural formula, MS
MS MS le
101 R 102 : 103 .
Ve %N %N N
£?=§ /N &, S >b£§ \E:;
>_ ) — >. ! N>\———N
N MS [M+H] =427
MS [M+H] =418 MS [M+H]"=393
[0287]
5 [Table 28]
Example | Structural formula | NMR and/or MS
104 'H-NMR (400 MHz, CDCl3) & (ppm): 1.60 (dd, J=5.2, 8.0
Fﬁij Hz, 1H), 1.89 (t, J=5.2 Hz, 1H), 2.06 (dd, J=5.2, 8.0 Hz,
@é% 1H), 2.23 (s, 3H), 2.55 (s, 3H), 3.88 (s, 3H), 4.40 (d, J=9.4
V/OS d f’ . | Hz, 1H), 446 (d, J=9.4 Hz, 1H), 7.03-7.08 (m, 2H),
Ne ) )| 7.42-7.46 (m, 2H), 7.81 (d, J=6.8 Hz, 1H), 7.97-7.98 (m,
Tt 2H), 8.24 (brs, 1H).
MS [M+H]"=441
[0288]
Example 105

Svynthesis of (1R 28)-2-[(2 4-dimethvlpyrimidin-5-yDoxymethyl]-N,2-bis(4-

fluorophenvl)cvelopropanecarboxamide (105)

[Formula 56]
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F. /\i
O g NH
= e
e )
7/‘\’ == 105
F'

[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).
'H-NMR (400 MHz, CDCl3) § (ppm): 1.53-1.62 (m, 1H), 1.89 (t, J=5.4 Hz, 1H), 2.01 (dd, J=8.2,

10 5.8 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.47 (dd, J=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 of Example 105.
15 {0291}
{Table 29-1]
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Example

Structural formula

NMR and/or MS

106

pyW
5%

"H-NMR (400 MHz, CDCl3) & (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), 448 (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).

107

O
==

o

E.
\©ﬁ/ﬂ~'
o) NH

N

'H-NMR (400 MHz, CDCl;) & (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).

108

F’
Q
Y%
N

MS [M+H] =428

109

N

NH
O
= ~ N
N \
N\ oy
7/ Ci
F
o] NH
O
IR
%N ==
(1
7

"H-NMR (400 MHz, CDCl3) 8 (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), 448 (d,
J=13.6 Hz, 1H), 4.52 (d, J=13.6 Hz, 1H), 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+H] =455

[0292]
[Table 30]
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Example

Structural formula

NMR and/or MS

110

'"H-NMR (400 MHz, CDCl3) 3 (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, J7=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)

111

'"H-NMR (400 MHz, CDCl3) & (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)

112

"H-NMR (400 MHz, CDCl3) & (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).

[0293]

Example 113

Synthesis of (1R, 2R)-2-[(2.4-dimethvlpyrimidin-5-yloxymethvl]-N-{5-fluoropyridin-2-y1)-1-

methyl-2-phenylcyclopropanecarboxamide (113

5 [Formula 57]

[0294]

carboxylic acid Prep 20-6 (41.5 mg), while the solution was stirred under cooling on ice.
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Oxalyl chloride (22.8 ul) was added to a dichloromethane solution (1.5 ml) of 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) of 2-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. Thereafier, 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-
Flush™ column amino, Size: S, n-heptane : ethyl acetate 0% —> 50%), so as to obtain the above-
captioned compound (8.0 mg).
'H-NMR (400 MHz, CDCl3) & (ppm): 1.25 (s, 3H), 1.34 (d, J=5.6 Hz, 1H), 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-y1}-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl}-1-

methyl-2-phenvylcyclopropanecarboxamide (114
[Formula 58]

114

20 [0296]

Oxalyl chloride (24.7 ul) was added to a dichloromethane solution (1.5 ml) of the
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) of 2-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-Flush™
5 column amino, Size: M, n-heptane : ethyl acetate 0% — 100%), so as to obtain the above-
captioned compound (28.2 mg).
'H-NMR (400 MHz, CDCL) & (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, 7=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

fluorophenyl)cyclopropanecarboxamide (115-1) and (18,.2R)-2-(3-cyanophenyl}-2-[{2.4-

15 dimethylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenvl)cyclopropanecarboxamide (115-2

[Formula 59]
CN CN

115-1 115-2
[0298]
N, N-diisopropylethylamine (28.5 ul) and HATU (62.2 mg) were added to a DMF

solution (1 ml) of the 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 TA column, n-hexane :

ethanol 30%), so as to obtain the above-captioned compound (front peak: 13.1 mg, back peak:

12.4 mg).
-153-
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"H-NMR (400 MHz, CDCl3) § (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, 1H), 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 of Example 115.
[0300]
[Table 31]

Example | Structural formula NMR and/or MS

116 CN N 'TH-NMR (400 MHz, CDCl;) &

©\A (ppm): 1.60-1.70 (m, 1H), 1.97 (¢,

J=5.5 Hz, 1H), 2.08-2.16 (m, 1H),

o J=o o~ HNFO 2.21 (s, 3H), 2.57 (s, 3H), 4.47 (dd,

\/S N = N | J=17.2, 9.8 Hz, 2H), 7.37-7.44 (m,

N7,:§ o 7/N _ 1H), 7.50 (t, J=7.8 Hz, 1H), 7.62 (dt,

F F | J=78, 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).

117 cN 'H-NMR (400 MHz, CDCl;) &

(ppm): 1.60-1.70 (m, 1H), 1.96 (1,
ﬂ [ L A J=7.4 Hz, 1H), 2.07-2.15 (m, 1H),

2.22 (s, 3H), 2.28 (s, 3H), 2.56 (s,

HN HN 3H), 4.44 (d, J=9.2 Hz, 1H), 4.49 (d,
N ] N ,ﬁ /N | 1=100 Hz, 1H), 7.50 (t, J=8.0 Hz,
T = 7/ = | 1H), 7.62 (dt, J=8.0, 1.2 Hz, 1H),
7.73 (dt, 1=7.6, 1.6 Hz, 1H), 7.77
(brs, 1H), 7.93 (brd, J=4.8 Hz, 1H),
7.99 (s, 1H), 8.01 (brs, 1H), 836
(brs, 1H).

10 [0301]
Example 118

ridin-2-

ylcyclopropanecarboxamide (118)

- 154 -
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[Formula 60]

N
7/ 118

[0302]
N,N-diisopropylethylamine (21.4 ul) and HATU (46.8 mg) were added to a DMF
solution (0.75 ml) of the 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 'H-NMR (400 MHz, CDCL) 8 (ppm): 0.97 (t, J=7.6 Hz, 3H), 1.62 (dd, J=8.2, 5.0 Hz, 1H), 1.91
(t, I=5.4 Hz, 1H), 2.10-2.18 (m, 1H), 2.50-2.65 (m, 2H), 2.56 (s, 3H), 4.44 (d, I=9.2 Hz, 1H),
4.51 (d, J=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, 1H), 8.07 (brd, J=8.8 Hz, 1H), 8.23 (dq, ]=4.8, 0.8 Hz, 1H), 8.65 (brs, 1H).
[0303]
15 * The compounds of Examples 119 to 121 were synthesizing by condensing the
carboxylic acid Prep 19-3 and any amine by the same method as that of Example 118.
[0304]
[Table 32]

-155-
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Example

Structural formula

NMR. and/or MS

119

'H-NMR (400 MHz, CDCl3) § (ppm): 0.985 (1, I=7.6
Hz, 3H), 1.60-1.63 (m, 1H), 1.90 (t, J=5.2 Hz, 1H),
2.11 (brdt, 1H), 2.51-2.62 (m, 5H), 4.42 (d, J=9.2 Hz,
1H), 4.48 (d, J=9.2 Hz, 1H), 7.27-7.51 (m, 6H), 7.91 (s,
1H), 8.08 (m, 2H), 8.26 (brds, 1H).

MS [M+H]'=407

120

'H-NMR (400 MHz, CDCls) § (ppm): 0.97 (t, J=8.0
Hz, 3H), 1.67 (dd, J=8.4 Hz, 5.2 Hz, 1H), 1.93 (t, J=5.2
Hz, 1H), 2.16 (dd, J=8.0 Hz, 5.6 Hz, 1H), 2.50-2.60 (m,
SH), 4.40 (d, J=9.6 Hz, 1H), 4.48 (d, J=9.6 Hz, 1H),
7.29-7.46 (m, SH), 7.89 (dd, J=2.4 Hz, 8.8 Hz, 1H),
7.97 (s, 1H), 8.23 (d, J=8.8 Hz, 1H), 8.53-8.55 (m, 2H).
MS [M+H] =414

121

'TH-NMR (400 MHz, CDCl3) & (ppm): 0.99 (t, J=7.6
Hz, 3H), 1.63 (dd, J=8.0 Hz, 5.2 Hz, 1H), 1.93 (t, J=5.6
Hz, 1H), 2.12 (brdt, J=8.0 Hz, 1H), 2.51-2.60 (m, 5H),
441 (d, J=9.2 Hz, 1H), 448 (d, J=9.6 Hz, 1H),
7.26-7.47 (m, SH), 7.61 (dd, J=2.8 Hz, 9.2 Hz, 1H),
7.97 (s, 1H), 8.06 (d, J=9.2 Hz, 1H), 8.22 (d, J=2.8 Hz,
1H) 8.29 (brds, 1H).

MS [M+H]"=423

[0305]

* The compounds of Examples 122 to 124 were synthesizing by reacting the

carboxylic acid Prep 19-3 with any amine by the same method as that of Example 51.

[0306]
5 [Table 33]
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Example

Structural formula

NMR and/or MS

122

"H-NMR (400 MHz, CDCl3) & (ppm): 0.99 (t, J=7.4
Hz, 3H), 1.62 (dd, J=7.8, 5.0 Hz, 1H), 1.89 (t, J=5.6
Hz, 1H), 2.11 (dd, J=7.8, 5.8 Hz, 1H), 2.27 (s, 3H),
2.50-2.65 (m, 2H), 2.57 (s, 3H), 4.43 (d, J=9.2 Hz, 1H),
450 (d, =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, J=6.0 Hz, 1H),
7.97-8.01 (m, 2H), 8.40 (brs, 1H).

123

'H-NMR (400 MHz, CDCl3) & (ppm): 1.02 (t, J=72
Hz, 3H), 1.63 (dd, J=7.6, 5.2 Hz, 1H), 1.91 (t, J=5.4
Hz, 1H), 2.14 (dd, J=8.0, 6.0 Hz, 1H), 2.54-2.67 (m,
2H), 2.57 (s, 3H), 3.78 (s, 3H), 4.50 (dd, J=19.2, 9.6
Hz, 2H), 7.25-731 (m, 1H), 7.31-7.38 (m, 2H),
7.41-7.47 (m, 2H), 7.86 (t, J=2.2 Hz, 1H), 7.98-8.08
(m, 3H), 8.20 (brs, 1H).

124

"H-NMR (400 MHz, CDCl3) § (ppm): 1.04 (t, J=7.8
Hz, 3H), 1.58-1.67 (m, 1H), 1.89 (t, J=5.6 Hz, 1H),
2.03-2.09 (m, 1H), 2.55-2.66 (m, 2H), 2.58 (s, 3H),
450 (dd, F=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).

[0307]

* The compounds of Examples 125 and 126 were synthesizing by reacting the

carboxylic acid Prep 17-4 with any amine by the same method as that of Example 1.

5 [0308]
[Table 34]
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Example | Structural formula NMR and/or MS
125 "H-NMR (400 MHz, CDCl;) & (ppm): 1.47 (dd, J=5.2,
8.0 Hz, 1H), 1.83 (dd, J=5.2, 6.4 Hz, 1H), 2.12 (dd,
J=6.4, 8.0 Hz, 1H), 2.23 (s, 3H), 2.54 (s, 3H), 4.03 (s,
NH 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).
'"H-NMR (400 MHz, CDClz) & (ppm): 1.49 (dd, J=5.6,
8.0 Hz, 1H), 1.85 (dd, J=5.6, 6.2 Hz, 1H), 2.12 (dd,
=6.2, 8.0 Hz, 1H), 2.22 (s, 3H), 2.54 (s, 3H), 3.98 (s,
NH 3H), 4.27 (d, J=9.6 Hz, 1H), 4.32 (d, ]=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+H] =405

Q
O—
[e)

a
[ AN

7/
X
n

126

o]
O
O

2/

~
[

[03091
Example 127
Synthesis of (1R,28)-N-(5-cyanopyridin-2-y1}-2-[(2-methoxy-4-methylpyrimidin-5-

5 Doxymethyl]-2-phenvlcyclopropanecarboxamide (127

[Formula 61]

[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+H] =416
[0311]
Example 128
Synthesis of (1R 28)-N-{5-chloropyridin-2-y1)-2-[(2-ethyl-4-methylpyrimidin-5-yl)oxymethyl]-

2-phenvicyclopropanecarboxamide (128)
- 158 -
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[Formula 62]

OJ%\NH
O
= /N
) \
N\ 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+H]=423
[0313]
Example 129
Synthesis of (1R,28)-2-(3,5-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-yhoxymethyl]-N-(5-

fluoro-4-methylpyridin-2-vl}cyclopropanecarboxamide (129)
[Formula 63]

10 [0314]
2-Amino-5-fluoro-4-picoline (415 mg), HATU (1.71 g) and N, N-

diisopropylethylamine(1.56 ml) were added to a DMF 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 'H-NMR (400 MHz, CDCls) § (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,
- 159 -
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b

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 of Examples 130 to 138 were synthesizing by reacting the

carboxylic acid Prep 16-7 with any amine by the same method as that of Example 1.

[0316]

[Table 35-1]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

130

'"H-NMR & (ppm): 1.60 (dd, J=5.2 Hz, 8.0 Hz, 1H), 1.92
(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, }=10.0
Hz, 1H), 6.75 (t, J=6.8 Hz, 1H), 6.97-7.01 (m, 4H),
7.38-7.40 (m, 2H), 7.62 (s, 1H), 8.01 (s, 1H).

MS [M+H] =428

131

'H-NMR & (ppm): 1.59-1.62 (m, 1H), 1.94 (1, J=5.2 Hz,
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
(t, J=6.8 Hz, 1H), 6.98-7.04 (m, 3H), 7.65 (t, J=7.6 Hz,
1H), 7.99-8.03 (m, 2H), 8.26 (d, J=4.0 Hz, 1H), 8.47 (s,
1H).

MS [M+H] =411

132

'"H-NMR & (ppm): 1.62 (dd, J=5.6 Hz, 8.4 Hz, 1H), 1.93
(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=10.0 Hz, 1H), 4.49 (d, J=9.2
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,
J=2.0 Hz, 1H), 8.45 (s, 1H).

MS [M+H]"=445

133

"H-NMR & (ppm): 1.61-1.64 (m, 1H), 1.93 (t, J=5.2 Hz,
1H), 2.09 (brdt, J=8.0 Hz, 1H), 2.22 (s, 3H), 2.56 (s,
3H), 4.40 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H),
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
(d, J=2.8 Hz, 1H), 8.35 (brds, 1H).

MS [M+H]"=429

Page 377 of 453

- 160 -




[Table 35-2]

134 - 'H-NMR & (ppm): 1.61-1.63 (m, 1H), 1.92 (t, J=5.6 Hz, 1H),
@ 2.02 (dd, J=5.6 Hz, 8.4 Hz, 1H), 2.25 (s, 3H), 2.58 (s, 3H),
F J/%‘ 4.45 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6 Hz, 1H), 6.75 (t, J=8.8
P Hz, 1H), 6.96-7.12 (m, 4H), 7.47-7.53 (m, 1H), 7.62 (s, 1H),
N QF 8.01 (s, 1HD).
r F MS [M+H] =446
- 161 -
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[0317]
[Table 36]

Example

Structural formula

NMR and/or MS

135

F

'"H-NMR (400 MHz, CDCl3) 8 (ppm): 1.63 (dd, J=5.6
Hz, 8.4 Hz, 1H), 1.93 (t, =5.2 Hz, 1H), 2.09 (dd, J=5.6
Hz, 8.0 Hz, 1H), 2.26 (s, 3H), 2.57 (s, 3H), 4.44 (d,
J=92 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 6.74-7.01 (m,
5H), 7.59 (brds, 1H), 8.00-8.07 (m, 2H).

MS [M+H] =446

136

'"H-NMR (400 M Hz, CDCls) 8§ (ppm): 1.65 (dd, J=5.2
Hz, 8.4 Hz, 1H), 1.94 (t, J=5.2 Hz, 1H), 2.10 (dd, J=5.6
Hz, 8.0 Hz, 1H), 2.24 (s, 3H), 2.57 (s, 3H), 4.43 (d,
J=10.0 Hz, 1H), 4.51 (d, J=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).

MS [M+H] =446

137

TH-NMR (400 M Hz, CDCls) 8 (ppm): 1.67 (dd, J=5.2
Hz, 8.4 Hz, 1H), 1.96 (t, J=5.6 Hz, 1H), 2.15 (brdt,
J=72 Hz, 1H), 2.21 (s, 3H), 2.56 (s, 3H), 4.39 (d,
J=10.0 Hz, 1H), 4.48 (d, J=10.0 Hz, 1H), 6.77 (t, J=8.4
Hz, 1H), 6.80-7.02 (m, 2H), 7.89 (dd, J=2.0 Hz, 8.8 Hz,
1H), 7.99 (s, 1H), 8.18 (d, J=9.2 Hz, 1H), 8.55-8.58 (m,
2H).

MS [M+H]=436

138

"H.NMR (400 M Hz, CDCls) & (ppm): 1.63 (dd, J=5.8,
8.0 Hz, 1H), 1.92 (t, J=5.8 Hz, 1H), 2.08 (dd, J=5.8, 8.0
Hz, 1H), 2.24 (s, 3H), 2.56 (s, 3H), 3.87 (s, 3H), 4.41
(d, J=9.8 Hz, 1H), 4.50 (d, J=9.8 Hz, 1H), 6.77 (i,
J=2.4, 8.8H, 1H), 6.97-7.02 (m, 2H), 7.78 (d, J=6.8 Hz,
1H), 7.97 (d, J=2.4 Hz, 1H), 8.00 (s, 1H), 8.28 (brs,
1H).

MS [M+H] =459

[0318]

* The compounds of Examples 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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[0319]
[Table 37]

Example

Structural formula

NMR and/or MS

139

'"H-NMR (400 MHz, CDCl;) & (ppm); 1.64 (dd,
J=8.0 Hz, 5.2 Hz, 1H), 1.91 (t, J=5.2 Hz, 1H), 2.12
(brdt, J=8.0 Hz, 1H), 2.62 (s, 3H), 3.28 (s, 3H),
427-4.55 (m, 4H), 7.26-7.46 (m, 6H), 7.62 (dd,
J=2.4 Hz, 8.8 Hz, 1H), 8.05-8.08 (m, 2H), 8.23 (d,
J=2.4 Hz, 1H), 8.29 (brds, 1H).

MS [M+Na]"=461

140

MS [M+Na]"=452

141

'H-NMR (400 MHz, CDCl3) § (ppm): 1.62-1.64 (m,
1H), 1.90 (t, J=5.2 Hz, 1H), 2.12 (brdt, J=7.6 Hz,
1H), 2.62 (s, 3H), 3.27 (s, 3H), 4.27-4.55 (m, 4H),
7.30-7.46 (m, 6H), 8.08-8.12 (m, 3H), 8.37 (brds,
1H).

MS [M+]"=423

142

MS [M+H] =425

[0320]

* The compounds of Examples 143 to 150 were synthesized by reacting the

carboxylic acid Prep 23 with any amine by the same method as that of Example 51.
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[0321]
[Table 38]

Example |Structural  formula, |Example |Structural formula, Example |Structural formula,
MS MS MS

143 @ 144 Q. 145
\o 7 o gt N O/h Q o { ° hu N
/h ﬁ) 7/ AF % Q
XN = ‘ 7/N h
e F

M+H]"=439 [M+H] =473 [M+H]'=437

146 @ 147 @ 148 @
. O@NH . . OJAO}NH ) . ANH
o] i O g AN A o
el 5 %
.

N XN N
v v Y
[M+H] =440 [M-+H] =440 [M+H] =422
149 @ 150 @
7y L7
o NH o
\o/% © m Q
N. T Pk
XN
T :
[M+H]=422 [M+H] =440
[0322]
5 * The compounds of Examples 151 to 153 were synthesized by reacting the
carboxylic acid Prep 24 with any amine by the same method as that of Example 1.
[0323]
[Table 39]
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Example | Structural formula, |Example |Structural  formula, |Example | Structural
MS formula, MS
151 cl 152 153 al
Lo A
o NH O 4 NH
O = N
e lRS O
J \ NN =
N f — 7’
T \
F N
[M+H] =427 [M+H]=443 [M+H] =434
[0324]

* The compounds of Examples 154 to 157 were synthesized by reacting the

carboxylic acid Prep 25 with any amine by the same method as that of Example 1.

[0325]
5 [Table 40]
Example | Structural formula, | Example | Structural formula,
MS MS
154 o 155
O NH @] H
(o] O
b R e \
Ny f(l =~ Ny r(: ~
7/ 7/ ‘
[M+H] =427 [M+H] =430
156 cl 157 |
NH NH
o RS O
N N
7/N ‘7\/N =
\
[M+H] =434 [M+H] =409
[0326]
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carboxylic acid Prep 26 and any amine by the same method as that of Example 1.

* The compounds of Examples 158 to 161 were synthesized by condensing the

The

compound of Example 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 MS MS
158 ci 159 o 160 cl
NH %N“ NH
e DR fe i & be BES
AN -/ ™o AN ~
T ( \ T
[M+H] =443 [M+H] = [M+H] =409
434
161 cl "H-NMR (400 MHz, CDCl3) & (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,
OJA}NH 3H), 2.56 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.47 (d, J=9.6 Hz, 1H),
' % ° N |734-7.72 (m, SH), 7.97 (s, 1H), 8.07 (dd, J=9.2, 4.0 Hz, 1H),
N7/.i; 8.12 (d, J=2.8 Hz, 1H), 8.36 (brs, 1H).
F
[0328]

Example 162
Synthesis of 2-(2_3-difluorophenyl)-2-[(2 4-dimethylpyrimidin-5-ylyoxymethyl]-N-(5-

10 fluoro

[Formula 64]
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o)
= /7 N
7/"* e 162
F
[0329]
The above-captioned compound was synthesized by amidating the carboxylic acid
Prep 27 by the same method as that of Example 51.
'H-NMR (400 MHz, CDCL) 8 (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, 1H), 4.42 (d, J=9.6 Hz, 1H), 7.06-7.42 (m,
4H), 7.93 (s, 1H), 8.09-8.14 (m, 2H), 8.34 (brds, 1H).
MS [M+H]"=429
[0330]
Example 163
Synthesis of 2-(2,5-difluoropheny!)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-IN-(5-

10 fluoropvridin-2-yDcyclopropanecarboxamide (163

[Formula 65]
LI
AN
O NH
o
T
AN ~
7/ 163
F
[0331]
The above-captioned compound was synthesized by amidating the carboxylic acid
Prep 28 by the same method as that of Example 51.

15 'H-NMR (400 MHz, CDClL) 8 (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+H] =429
[0332]

* The compounds of Examples 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 NMR and/or MS
164 F '"H.NMR (400 MHz, CDCl3) & (ppm): 1.58 (dd,
F\@ J=5.2 Hz, 8.4 Hz, 1H), 1.91 (t, J=5.2 Hz, 1H), 2.05
(brdt, J=8.0 Hz, 1H), 2.21 (s, 3H), 2.26 (s, 3H), 2.55
OANH (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=52 Hz, 1H),
Ne_{! ) | 7.96-7.98 (m, 2HD), 8.49 (brds, 1H).
\7/ F MS [M+H] =443
165 F 'H-NMR (400 MHz, CDCl3) & (ppm): 1.57 (dd,
F@ J=5.2 Hz, 8.0 Hz, 1H), 1.90 (t, J=4.8 Hz, 1H), 2.00
A (brdt, 1=8.0 Hz, 1H), 2.25 (s, 3H), 2.57 (s, 3H), 4.45
o NH (d, 7=9.6 Hz, 1H), 4.48 (d, J=10.0 Hz, 1H), 6.97-7.41
% °© 7 \ | (. 7ED, 758 (s, 1H), 7.80 (s, 1HD).
Ne i - MS [M+H]=428
T !
166 F '"H.NMR (400 MHz, CDCl) & (ppm): 1.58 (dd,
F\© 1=5.2 Hz, 8.4 Hz, 1H), 1.91 (t, J=5.2 Hz, 1H), 2.08
(brdt, 1H), 2.21 (s, 3H), 2.55 (s, 3H), 4.40 (d, J=9.6
OANH Hz, 1H), 4.46 (d, J=9.2 Hz, 1H), 7.01-7.32 (m, SH),
},/,S © > |7.63-7.67 (m, 1H), 7.98 (s, 1H), 8.03 (d, I=8.4 Hz,
N ! < 1H), 8.26 (d, J=4.0 Hz, 1H), 8.44 (s, 1H).
7/ MS [M+H]=411
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[0334]

[Table 43-1]

Example

Structural formula

NMR and/or MS

167

"H-NMR (400 MHz, CDCl3) § (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+H] =436

168

"H-NMR (400 MHz, CDCl3) § (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+H]'=445

169

TH-NMR (400 MHz, CDCls) & (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+H] =429

170

'"H-NMR (400 MHz, CDCl3) & (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+H]'=446
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[Table 43-2]

171 F '"H-NMR (400 MHz, CDCl3) & (ppm): 1.58-1.62 (m,
F@ 1H), 1.91 (t, J=5.6 Hz, 1H), 2.06 (dd, J=6.0 Hz, 8.0 Hz,
A 1H), 2.26 (s, 3H), 2.57 (s, 3H), 4.43 (d, J=9.2 Hz, 1H),
ot P 447 (& J=9.2 Hz, 1H), 681691 (m, 2H), 7.11-7.32
% (m, 3H), 7.59 (brds, 1H), 7.99-8.08 (m, 2H).
AN Q MS [M+H] =446
T L
172 F 'H-NMR (400 M Hz, CDCl3) 8 (ppm): 1.62 (dd, J=5.6
F\@ 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,
OJO%NH _ | 3=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,
N} 2H).
F MS [M+H]"=446
[0335]
Example 173

Synthesis of (1R.28)-2-(3.4-difluorophenyl)-2-[(2.4-dimethylpyrimidin-5-vDoxymethyl]-IN-(5-

5 fluoro-4-methoxypyridin-2-vl)cyclopropanecarboxamide (173

[Formula 66]
F
O
= /N
N 9
7/'\‘ G 173
\ F
[0336]
The above-captioned compound was synthesized from Prep 29 according to
Example 73.

10 'H-NMR (400 MHz, CDCls) § (ppm): 1.60 (dd, J=5.6, 8.0 Hz, 1H), 1.90 (t, J=5.6 Hz, 1H), 2.06
(dd, 7=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, 1H), 7.98-7.99 (m, 2H), 8.25 (brs, 1H).
MS [M+H] =459
[0337]
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* The compounds of Examples 174 and 175 were synthesized by condensing the

carboxylic acid Prep 30 and any amine by the same method as that of Example 46.

[0338]
[Table 44]
Example | Structural  formula, | Example | Structural formula, MS
MS
174 175

O H O NH

fo RS he
N - Ne {4 -
7/N F 7, Cl

MS [M+H]'= MS [M+H]"=
407 423

v

5 [0339]
* The compounds of Examples 176 and 177 were synthesized by condensing the
carboxylic acid Prep 31 of Production 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 [f2:7f>\
NH
(e} “NH
S/N

e e O

MS [M+H] = MS [M+H]'=
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.
-171 -
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[0342]

[Table 46]
Example Structural  formula, | Example | Structural
MS formula, MS
178 179 %
o NH [e} 4 NH
= ' = v N
N?’A ~/ N </
) T F
MS [M+H] "= MS [M+H]'=
414 407
180 '"H-NMR (400 MHz, CDCl3) & (ppm): 1.49-1.55 (m,
1H), 1.97 (t, J=5.2 Hz, 1H), 2.16 (dd, J=8.2, 5.8 Hg,
0 NH 1H), 2.21 (s, 3H), 2.53 (s, 3H), 2.55 (s, 3H), 4.45 (dd,
A © /=N | I=11.0, 9.4 Hz, 2H), 7.17-7.31 (m, 4H), 7.42-7.48 (m,
Ne_fh . | 1H), 7.82 (brs, 1H), 7.93 (s, 1H), 8.14 (brd, J=8.8 Hz,
¢l | 1H), 8.36 (d, 7=3.6 Hz, 1H), 8.58 (d, J=2.4 Hz, 1H).

[0343]
* The compounds of Examples 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]

-172 -
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Example | Structural formula, | Example | Structural formula, MS
MS
181 0 182 _O

o RS o RS
N — N =
L ¢

MS [M+H]= MS [M+H]"=
423 439

[0345]

' * The compounds of Examples 183 to 190 were synthesized by condensing the
carboxylic acid Prep 34 of Production 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]

-173 -
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Example

Structural formula

NMR and/or MS

183

3

NH

Y
0,
/\

'"H-NMR (400 MHz, CDCl3) & (ppm): 1.68 (dd,
J=56, 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+H]'=430

184

0.
oy

'"H-.NMR (400 MHz, CDCl3) & (ppm): 1.63 (dd,
J=56, 8.0 Hz, 1H), 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, 1H), 8.34 (d, J=4.4 Hz, 1H), 8.53 (d, J=2.0 Hz,
1H).

MS [M+H] =405

185

%NH
o

\
\
o=

'"H-NMR (400 MHz, CDCl3) & (ppm): 1.63 (dd,
J=5.6, 8.0 Hz, 1H), 1.89 (1, 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, 1H), 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, 1H), 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, 1H), 8.32 (brs, 1H).

MS [M+H] =439
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[Table 48-2]

186

'H-NMR (400 MHz, CDCl3) 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=08, 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+H] =423

187

'H-NMR (400 M Hz, CDCls) § (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, J7=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 6.80-6.83
(m, 1H), 6.93-7.02 (m, 4H), 7.23-727 (m, 1H),
7.35-7.41 (m, 2H) 7.99 (s, 1H), 7.94-8.00 (brs, 1H).

188

'"H-NMR (400 M Hz, CDCls) § (ppm): 1.61 (dd, J=8.2,
5.2 Hz, 1H) 1.90 (t, J=5.2 Hz, 1H), 2.12-2.16 (m, 1H),
221 (s, 3H), 2.55 (s, 3H), 3.81 (s, 3H), 4.41 (d, J=9.6
Hz, 1H), 454 (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,
1H) 7.99 (S, 1H), 8.02-8.05 (m, 1H), 8.19-8.21 (m,
1H), 8.88 (brs, 1H).
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[Table 48-3]

186

\o/© P,
o NH
© N
b TR
NN
T f

/

'H-NMR (400 MHz, CDCl3) § (ppm): 1.61 (dd, J=8.2,
5.2 Hz, 1H) 1.88 (1, J=5.6 Hz, 1H), 2.12 (dd, J=8.0, 6.0
Hz, 1H), 2.22 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3H), 3.81
(s, 3H), 4.41 (d, J=9.2 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H),
6.81-6.85 (m, 1H), 6.99-7.04 (m, 2H), 7.25-7.29 (m,
1H), 7.91-7.95 (m, 2H), 7.99 (s, 1H), 8.70 (brs, 1H).

190

"H-NMR (400 M Hz, CDCl3) & (ppm): 1.59-1.62 (m,
1H), 1.88 (t, J=5.6 Hz, 1H), 2.04 (dd, ]=8.2, 5.6 Hz,
1H), 2.24 (s, 3H), 2.57 (s, 3H), 3.82 (s, 3H), 4.43 (d,
J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 6.81-6.85 (m,
1H), 6.99-7.12 (m, 4H), 7.25-7.30 (m, 1H), 7.48-7.54
(m, 1H), 7.60 (br, 1H), 7.99 (s, 1H).

[0347]

carboxylic acid Prep 35 and any amine.

* The compounds of Examples 191 to 201 were synthesized by condensing the

It is to be noted that, with regard to condensation

5 methods, the compounds of Examples 193 to 199 were condensed according to the method of

Example 51 and the compounds of Examples 200 and 201 were condensed by the method of

Example 1.
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[0348]
[Table 49-1]

Example

Structural formula

NMR and/or MS

191

"TH-NMR (400 MHz, CDCl3) 8 (ppm): 1.63 (dd,
J=80, 5.2 Hz, 1H), 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, 92, 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).

192

'"H.NMR (400 MHz, CDCl3) 8 (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, =132 Hz, 1H), 4.41 (d, J=13.2 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).

193

N o
O/YS Vi
/
N7/N -
F
@/ﬁ
(e} NH
N o
0 ==
/
N7/N
F
NH
N N o
N [/

'H.NMR (400 MHz, CDCl;) & (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, 1H), 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 (i,
1=8.0, 6.0 Hz, 1H), 7.65 (td, J=8.0, 2.0 Hz, 1H), 8.05
(d, 7=8.0 Hz, 1H), 8.12 (s, 1H), 8.22 (dd, J=4.8, 1.2
Hz, 1H), 8.81 (s, 1H).

[Table 49-2]
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194 F TH-NMR (400 MHz, CDCl3) & (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), 435 (d, J=12.8 Hz,
N JA%NH 1H), 4.40 (d, J=12.8 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H),
0% 4.57 (d, J=9.6 Hz, 1H), 7.00 (td, J=8.4, 2.0 Hz, 1H),
,f, 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).
[0349]
[Table 50-1]
Example | Structural formula NMR and/or MS
195 F 'H.NMR (400 MHz, CDCl3) & (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,
o NH J=13.2 Hz, 1H), 4.42 (d, J=13.2 Hz, 1H), 4.48 (d,

AN
O% © /@ J=10.0 Hz, 1H), 4.58 (d, J=10.0 Hz, 1H), 6.80 (t,
)
N
A

& J=7.6 Hz, 1H), 7.00 (tdd, J=8.0, 2.4, 1.2 Hz, 1H),
7/ F 7.13 (dt, J=9.6, 2.4 Hz, 1H), 7.14-7.27 (m, 3H), 7.33
(td, 7=8.0, 6.0 Hz, 1H), 7.41 (t, J=10.8 Hz, 1H), 7.85
(brs, 1H), 8.12 (s, 1H).

196 F '"H.NMR (400 M Hz, CDCl3) & (ppm): 1.64 (dd,
@ J=5.2 Hz, 8.0 Hz, 1H), 1.91 (t, J=5.2 Hz, 1H), 2.11
A (dd, J=6.0 Hz, 8.0 Hz, 1H), 2.63 (s, 3H), 3.33 (s, 3H),
N Y or 4.32-4.56 (m, 4H), 6.81-6.90 (m, 2H), 7.01 (t, J=8.8
/m Q/ Hz, 1H), 7.21-7.36 (m, 3H), 7.62 (brds, 1H),
T E 8.05-8.12 (m, 2H).
MS [M+H] =458
197 ‘ F 'H-NMR (400 M Hz, CDCL) & (ppm): 1.65 (dd,
@f 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),

o d F 4.29-4.57 (m, 4H), 6.70-6.76 (m, 1H), 6.99-7.08 (m,
ﬁ Q/ 2H), 7.17-7.37 (m, 3H), 7.77 (brds, 1H), 8.02-8.12

(m, ZH).

MS [M+H]"=458

-178 -

Page 395 of 453



[Table 50-2]

198

'H-NMR (400 MHz, CDCl3) & (ppm): 1.61 (dd, J=8.2,
5.2 Hz, 1H) 1.88 (t, J=5.6 Hz, 1H), 2.12 (dd, J=8.0, 6.0
Hz, 1H), 2.22 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3H), 3.81
(s, 3H), 4.41 (4, J=9.2 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H),
6.81-6.85 (m, 1H), 6.99-7.04 (m, 2H), 7.25-7.29 (m,
1H), 7.91-7.95 (m, 2H), 7.99 (s, 1H), 8.70 (brs, 1H).

199

== 4 N
N )
X N ==,
T §
F
@fm,_
(o)
== 4 fi‘

'H-NMR (400 MHz, CDCl;) 8 (ppm): 1.62 (dd, J=8.0,
5.2 Hz, 1H), 1.90 (d, J=5.2 Hz, 1H), 2.10 (dd, J=8.0,
6.0 Hz, 1H), 2.27 (s, 3H), 2.63 (s, 3H), 3.31 (s, 3H),
429 (d, 7=13.2 Hz, 1H), 4.42 (d, J=13.2 Hz, 1H), 4.45
(d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 7.00 (tdd,
J=8.0, 2.4, 1.2 Hz, 1H), 7.19 (dt, J=10.0, 2.4 Hz, 1H),
7.22 (dt, J=8.0, 1.2 Hz, 1H), 7.33 (td, J=6.0, 6.0 Hz,
1H), 7.95 (brs, 1H), 8.01 (s, 1H), 8.10 (s, 1H), 8.25 (s,
1H).

[0350]
[Table 51]
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Example

Structural formula

NMR (400 MHz, CDCl3)

200

"H-NMR & (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=13.2 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, 1H), 7.90
(dd, 7=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).

201

'H-NMR & (ppm): 1.66 (dd, J=8.0, 5.2 Hz, 1H), 1.94
(t, J=5.2 Hz, 1H), 2.16 (dd, J=8.0, 6.0 Hz, 1H), 2.61
(s, 3H), 3.27 (s, 3H), 429 (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, 1H),
7.19 (dt, J=10.0, 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).

[0351]

* 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

NMR. (400 MHz, CDCl3) and/or MS

202

'H-NMR § (ppm): 1.60 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (t,
J=5.2 Hz, 1H), 2.07 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s,
3H), 3.29 (s, 3H), 4.29 (d, J=13.2 Hz, 1H), 4.40 (d,
J=13.2 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.49 (d, ]=9.6
Hz, 1H), 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, 1H).

203

'H-NMR & (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (t,
J=5.2 Hz, 1H), 2.05 (dd, J=8.0, 6.0 Hz, 1H), 2.61 (s,
3H), 3.29 (s, 3H), 434 (d, 1=12.8 Hz, 1H), 4.39 (d,
J=12.8 Hz, 1H), 4.48 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6
Hz, 1H), 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, 1H), 8.11 (s, 1H).

204

'"H-NMR & (ppm): 1.60 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (,
J=5.2 Hz, 1H), 2.08 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s,
3H), 3.28 (s, 3H), 429 (d, J=13.6 Hz, 1H), 4.40 (d,
J=13.6 Hz, 1H), 4.43 (d, J=9.6 Hz, 1H), 4.49 (d, =96
Hz, 1H), 7.05 (t, J=8.4 Hz, 2H), 7.44 (dd, J=8.4, 4.8
Hz, 2H), 7.62 (dd, J=8.8, 2.4 Hz, 1H), 8.06 (d, J=8.8
Hz, 1H), 8.08 (s, 1H), 8.23 (d, I=2.4 Hz, 1H), 8.32 (brs,
1H).
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[Table 52-2]

205 'H-NMR & (ppm): 1.59 (dd, J=8.0, 5.6 Hz, 1H), 1.89 (t,
F J=5.6 Hz, 1H), 2.06 (dd, J=8.0, 6.0 Hz, 1H), 2.28 (s, 3H),
O 2.62 (s, 3H), 3.30 (s, 3H), 4.29 (d, J=13.6 Hz, 1H), 4.41 (d,
. o P J=13.6 Hz, 1H), 4.44 (d, J=9.2 Hz, 1H), 4.49 (d, J=9.2 Hz,
0% 2N | 1H), 7.05 (1, J=8.8 Hz, 2H), 7.43 (dd, J=8.8, 4.8 Hz, 2H),
AN < | 7.95 (d, J=5.2 Hz, 1H), 8.00 (s, 1H), 8.09 (s, 1H), 8.26
7/ F | (brs, 1H).

206 TH-NMR & (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (1,
F\@ J=5.2 Hz, 1H), 2.10 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s, 3H),
A 3.26 (s, 3H), 4.28 (d, J=13.6 Hz, 1H), 4.44 (d, J=13.6 Hz,
% /0 g |, 441 (d, J=9.6 Hz, 1H), 450 (d, J=9.6 Hz, 1H),
m /\ y | 7.02-7.08 (m, 3H), 7.44 (dd, J=8.8, 4.8 Hz, 2H), 7.66 (td,
T J=72, 2.0 Hz, 1H), 8.06 (d, J=7.2 Hz, 1H), 8.09 (s, 1H),

8.27 (dd, J=4.8, 2.0 Hz, 1H), 8.36 (brs, 1H).
207 F '"H-NMR & (ppm): 1.57 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (i,
\© J=5.2 Hz, 1H), 2.02 (dd, J=8.0, 6.0 Hz, 1H), 2.61 (s, 3H),
JA . 3.30 (s, 3H), 4.34 (d, J=12.8 Hz, 1H), 4.39 (d, J=12.8 Hz,

1H), 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,
7=10.8, 6.0 Hz, 1H), 7.74 (brs, 1H), 8.11 (s, 1H).

[Table 52-3]

208

'TH-NMR & (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), 440 (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, 1H), 7.04 (t, I=8.8 Hz, 2H), 7.12 (d, J=8.0
Hz, 1H), 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

Structural formula

NMR (400 MHz, CDCl3) and/or MS

209

'H.NMR § (ppm): 1.60 (dd, J=5.2 Hz, 8.4 Hz, 1H),
1.89 (t, J=5.2 Hz, 1H), 2.08 (dd, J=5.6 Hz, 8.0 Hz,
1H), 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, 1H), 8.08-8.11 (m, 2H).

MS [M+H]"=458

210

'"H-NMR & (ppm): 1.62 (dd, J=5.2 Hz, 8.0 Hz, 1H),
1.91 (1, J=5.6 Hz, 1H), 2.08 (dd, J=6.0 Hz, 8.4 Hz,
1H), 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, 1H), 8.03 (brds, 1H), 8.10 (s, 1H).
MS [M+H]"=458.

[0354]

* The compounds of Examples 211 to 217 were synthesized by condensing the

5 carboxylic acid Prep 37 and any amine by the same method as that of Example 51.
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[0355]
[Tabie 54]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

211

"TH-NMR (400 MHz, CDCl3) & (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), 827 (d, J=3.6 Hz, 1H), 8.38
(brds, 1H).

MS [M+H]"=441

212

"H-NMR & (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), 733 (t, J=9.2 Hz, 1H), 7.93 (d, J=5.6 Hz, 1H),
8.00 (s, 1H), 8.10 (s, 1H), 8.29 (s, 1H).

MS [M+H] =473

213

"H-NMR 8 (ppm): 1.55-1.57 (m, 1H), 1.90 (t, J=5.6
Hz, 1H), 2.02 (dd, J=6.0 Hz, 8.0 Hz, 1H), 2.62 (s,
3H), 3.32 (s, 3H), 4.32-4.54 (m, 4H), 6.99 (i, J=8.8
Hz, 2H), 7.13-7.42 (m, 5H), 7.60 (s, 1H), 8.12 (s, 1H).
MS [M+H] =458
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[0356]
[Table 55]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

214

E
E
’fim.,

O

\/ﬁ
7/

"H-NMR & (ppm): 1.55-1.58 (m, 1H), 1.90 (t, J=5.2 Hz,
1H), 2.02 (dd, J=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,
J=92 Hz, 1H), 7.52 (t, J=8.4 Hz, 1H), 7.73 (s, 1H), 8.12
(s, 1H).

MS [M+H] =476

215

"H-NMR & (ppm): 1.62 (dd, J=5.6 Hz, 8.8 Hz, 1H), 1.92
(t, J=5.2 Hz, 1H), 2.08 (dd, }=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+H] =476

216

IH-NMR § (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+H]'=476

217

"H-NMR & (ppm): 1.61 (dd, J=5.2 Hz, 8.4 Hz, 1H), 1.92
(t, J=5.6 Hz, 1H), 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, 1H).

MS [M+H]"=476

[0357]

* The compounds of Examples 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

NMR (400 MHz, CDCly) and/or MS

218

TH-NMR & (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=72 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, 1H), 8.25 (d, J=8.4 Hz, 1H), 8.59 (s,
1H).

MS [M+Na]'=464

219

"H-NMR 8 (ppm): 1.58-1.60 (m, 1H), 1.92 (t, J=5.6 Hz,
1H), 2.05 (dd, J=5.6 Hz, 8.0 Hz, 1H), 2.61 (s, 3H), 3.32
(s, 3H), 4.33-4.58 (m, 4H), 676 (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, 1H).

MS [M+Na]'=459

220

"H-NMR & (ppm): 1.60-1.64 (m, 1H), 1.92 (t, J=5.6 Hz,
1H), 2.08 (brdt, J=8.0 Hz, 1H), 2.27 (s, 3H), 2.63 (s,
3H), 3.33 (s, 3H), 4.27-4.53 (m, 4H), 6.76 (t, }=8.8 Hz,
1H), 6.99-7.02 (m, 2H), 7.92 (d, J=6.4 Hz, 1H), 8.01 (s,
1H), 8.12 (s, 1H), 8.27 (s, 1H).

MS [M+Na] =496

221

Q

"H-NMR § (ppm): 1.57-1.61 (m, 1H), 1.92 (t, J=5.6 Hz,
1H), 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, 1H), 7.78 (s,
1H), 8.13 (s, 1H).
MS [M+Na] =498

[0359]

5 carboxylic acid Prep 39 and any amine.

* The compounds of Examples 222 to 227 were synthesized by condensing the

It is to be noted that, with regard to condensation

methods, the compounds of Examples 222 to 226 were condensed according to the method of

Example 51 and the compound of Example 227 was condensed by the method of Example 1.

In addition, the compounds of Examples 225 and 226 were obtained by performing chiral

resolution on racemic products.
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[0360]

[Table 57-1]

Example | Structural formula NMR (400 MHz, CDCl3) and/or MS
222 ol "H-NMR & (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.91 (,
J=52 Hz, 1H), 2.11 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s,
3H), 3.31 (s, 3H), 431 (d, J=13.2 Hz, 1H), 441 (d,
“o /0 o ;H v | I=13.2 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6
N ) | Hz 1H), 7.28-7.42 (m, 4H), 7.48 (s, 1H), 8.08 (dd,
7/ F J=92, 4.0 Hz, 1H), 8.09 (s, 1H), 8.12 (q, J=2.8 Hz, 1H),
8.39 (brs, 1H).
223 o "H-NMR & (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, 1H), 2.62 (s,
. 3H), 3.31 (s, 3H), 4.30 (d, J=13.6 Hz, 1H), 441 (d,
\o% ¢ -y |J=13.6 Hz, 1H), 444 (d, J=9.6 Hz, 1H), 449 (d, J=9.6
g ) |Hz 1H), 7.25-7.35 (m, 3H), 7.48 (s, 1H), 7.62 (dd,
T o | 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).
224 a '"H-NMR 8 (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t,
7 J=52 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,
o L T J=13.2 Hz, 1H), 4.48 (d, J=9.6 Hz, 1H), 4.54 (d, ]=9.6
N /] Q Hz, 1H), 6.99 (1, J=8.8 Hz, 2H), 7.24-7.32 (m, 3H), 7.42
F (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

"H-NMR & (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.92 (t,
J=5.2 Hz, 1H), 2.12 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s,
3H), 3.29 (s, 3H), 4.29 (d, J=13.6 Hz, 1H), 4.43 (d,
J=13.6 Hz, 1H), 4.46 (d, J=9.6 Hz, 1H), 4.51 (d, J=9.6
Hz, 1H), 7.03 (dd, J=7.2, 4.8 Hz, 1H), 7.26-7.35 (im,
3H), 7.49 (s, 1H), 7.66 (td, J=7.2, 2.0 Hz, 1H), 8.06 (d,
J=7.2 Hz, 1H), 8.10 (s, 1H), 8.27 (d, J=4.8 Hz, 1H), 8.50
(brs, 1H).

226

"H-NMR § (ppm): 1,62 (dd, J=8.0, 5.6 Hz, 1H), 1.90 (d,
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), 431 (d, J=13.6 Hz, 1H),
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,
J=5.6 Hz, 1H), 8.01 (s, 1H), 8.10 (s, 1H), 8.32 (brs, 1H).

227

zi

s

"H-NMR & (ppm): 1.67 (dd, J=8.0, 5.6 Hz, 1H), 1.94 (4,
J=5.6 Hz, 1H), 2.15 (dd, J=8.0, 6.0 Hz, 1H), 2.62 (s,
3H), 3.31 (5, 3H), 4.32 (d, J=13.2 Hz, 1H), 438 (d,
J=13.2 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 449 (d, J=9.6
Hz, 1H), 7.30-7.35 (m, 3H) 7.49 (g, J=1.6 Hz, 1H), 7.91
(dd, J=8.4, 1.6 Hz, 1H), 8.10 (s, 1H), 8.22 (q, J=8.4 Hz,
1H), 8.53 (brs, 1H), 8.57 (g, J=1.6 Hz, 1H).

[0361]

* The compounds of Examples 228 to 230 were synthesized by condensing the

carboxylic acid Prep 40 and any amine by the same method as that of Example 52.
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[0362]
[Table 58]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

228

'H-NMR & (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, 1H), 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),
451 (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,
1H), 8.52 (brs, 1H).

229

MeO.

TH-NMR & (ppm): 1.60 (dd, J=8.0, 5.2 Hz, 1H), 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, 1H), 6.99 (td, J=8.0
Hz, 1H), 7.18 (dt, J=8.8, 2.0 Hz, 1H), 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).

230

"H-NMR 8 (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, 7=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, 1=8.8, 4.8 Hz, 1H), 7.79 (brs,
1H), 8.03 (s, 1H).

[0363]

* The compounds of Examples 231 to 236 were synthesized by condensing the

5 carboxylic acid Prep 41 and any amine by the same method as that of Example 51.
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[0364]

[Table 59-1]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

231

F

\o@@,ﬂ)\
NH
N o o
o%
N 7/
F

Zees,

'H-NMR & (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.87 (4,
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, 1H), 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, 1H), 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, 1H), 8.12 (s, 1H).

232

"H-NMR 8 (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.87 (t,
J=5.2 Hz, 1H), 2.07 (dd, =8.0, 6.0 Hz, 1H), 2.61 (s, 3H),
3.32 (s, 3H), 3.79 (s, 3H), 4.36 (d, J=13.2 Hz, 1H), 4.43
(d, J=13.2 Hz, 1H), 4.44 (d, J=9.6 Hz, 1H), 4.55 (4, 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, 1H), 8.03
(brs, 1H), 8.12 (s, 1H).

233

'"H-NMR & (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t,
J=5.2 Hz, 1H), 2.11 (dd, J=8.0, 6.0 Hz, 1H), 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, 1H), 4.53 (d, J=9.6
Hz, 1H), 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), 8.10, (s, 1H), 8.11, (d, J=2.4 Hz, 1H), 8.49 (brs,
1H).
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[Table 59-21

234

O
J‘%

N

'H-NMR & (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (t, J=5.2
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), 4.44;
(d, J=13.6 Hz, 1H), 4.445 (d, J=9.2 Hz, 1H), 4.53 (d, J=9.2 Hz,
1H), 6.56 (dt, J=10.4, 2.4 Hz, 1H), 6.75-6.79 (m, 2H), 7.94 (d,
J=5.6 Hz, 1H), 7.98 (s, 1H), 8.11 (s, 1H), 8.49 (brs, 1H).

235

'H-NMR & (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, J=5.2
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,
1H), 4.48 (d, J=9.6 Hz, 1H), 4.53 (d, J=9.6 Hz, 1H), 6.55 (dt,
J=10.8, 2.4 Hz, 1H), 6.76-6.79 (m, 2H), 7.00 (dd, J=7.6, 4.8
Hz, 1H), 7.65 (td, ]=7.6, 2.0 Hz, 1H), 8.03 (d, J=7.6 Hz, 1H),
8.10 (s, 1H), 8.24 (d, J=4.8 Hz, 1H), 8.67 (brs, 1H).

236

oﬁ?m

a
\<z\

"H-NMR 5 (ppm): 1.57 (dd, J=8.0, 5.6 Hz, 1H), 1.88 (t, J=5.6
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, 1H), 4.43 (d, J=13.2 Hz,
1H), 4.45 (d, J=9.6 Hz, 1H), 4.56 (d, J=9.6 Hz, 1H), 6.54 (dt,
1=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=11.2 Hz,
1H), 7.82 (brs, 1H), 8.11 (s, 1H).

[0365]

* The compounds of Examples 237 to 239 were synthesized by condensing the

carboxylic acid Prep 42 and any amine by the same method as that of Example 51.
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[0366]
[Table 60]

Example

Structural formula

NMR (400 MHz, CDCl3) and/or MS

237

'H-NMR §& (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=13.2 Hz, 1H), 4.42
(d, =132 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+Na]'=492

238

O/
z
\
O,
4

TH-NMR § (ppm): 1.59 (dd, J=5.6, 8.2 Hz, 1H), 1.87 (1,
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), 435 (d, J=13.0 Hz, 1H), 4.41
(d, 1=13.0 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+H] =488

239

'"H-NMR & (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), 429 (d,
J=13.4 Hz, 1H), 4.42 (d, J=13.4 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+Na]'=507.

[0367]

* The compounds of Examples 240 to 244 were synthesized by condensing the

carboxylic acid Prep 43 and any amine by the same method as that of Example 1.

Page 409 of 453

-192 -




[0368]
[Table 61]

Example

Structural formula,
MS

Example

Structural formula,
MS

Example

Structural formula,
MS

240

F

/YS °© @
3
NT;; g

MS [M+H] =
407

E

QJA}\NH
/% °© @
N —

T f
MS [M+H]=
425

242

£

2
C
N

e
° N
T
W
N

MS [M+H] =432

243

F

OJA)\NH
o]
% /N
Ng {q -
T b
MS [M+H] =
441

MS [M+H] "=
439

[0369]

* The compounds of Examples 245 to 250 were synthesized by condensing the

carboxylic acid Prep 44 and any amine by the same method as that of Example 1.
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[0370]

Structural formula,
MS

Example

Structural formula,
MS

F\@
OJ&)\NH
/% ° I~
4
3
N -
T :

MS [M-+H] =425

247

st —~
7/ c

MS [M+H] =424

250

MS [M+H] =424

{Table 62]
Example | Structural formula,
MS
245 F
N o
N7/,£, -
MS [M+H]"=
407
248 Fu :
OJ%\NH
/\ég © N
N ] -
T b
MS [M+H] =
439
[0371]

carboxylic acid Prep 45 or the corresponding racemic body and any amine.

* The compounds of Examples 251 to 256 were synthesized by condensing the

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 of Examples 254 to 256 were condensed by the method of Example 1,

followed by chiral resolution.
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[0372]

{Table 63-1]

Example

Structural formula

NMR (400 MHz, CDCl;) and/or MS

251

'"H-NMR & (ppm): 1.59 (dd, J=8.2, 4.8 Hz, 1H), 1.91 (,
J=5.2 Hz, 1H), 2.12-2.18 (br, 1H), 2.21 (s, 3H), 2.55 (s,
3H), 3.79 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.52 (d, J=9.6
Hz, 1H), 6.54 (dt, J=10.4, 2.0 Hz, 1H), 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, 1H), 8.19-8.21 (m, 1H), 9.25 (brs, 1H).

£

252

"H-NMR & (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).

253

"H-NMR & (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, ]=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, 1H), 8.55-8.57 (m,
1H), 8.63 (brs, 1H).

254

"H-NMR 5 (ppm): 1.56 (dd, J=8.0, 5.2 Hz, 1H), 1.88 (1,
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, 1H), 7.97 (s, 1H), 8.00-8.08 (m, 2H), 9.02
(brs, 1H).
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[Table 63-2]

255

"H-NMR & (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (t, J=5.2
Hz, 1H), 2.12 (br, 1H), 2.23 (s, 3H), 2.56 (s, 3H), 3.80 (s, 3H)
438 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6 Hz, 1H), 6.55 (dt,
J=10.8, 1.6 Hz, 1H), 6.72-6.82 (m, 2H), 7.56-7.64 (m, 1H),
7.99 (s, 1H), 7.78-8.08 (m, 1H), 8.16-8.24 (m, 1H), 8.62 (brs,
1H).

256

"H-NMR & (ppm): 1.60 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t, J=5.6
Hz, 1H), 2.09 (dd, J=7.8, 6.4 Hz, 1H), 2.23 (s, 3H), 2.26 (s,
3H), 2.56 (s, 3H), 3.79 (s, 3H), 4.40 (d, J=9.6 Hz, 1H), 4.52
(d, J7=9.6 Hz, 1H), 6.55 (dt, I=10.4, 2.0 Hz, 1H), 6.75 (dt,
J=8.8, 2.0 Hz, 1H), 6.77-6.79 (m, 1H), 7.89-7.95 (m, 2H),
8.00 (s, 1H), 8.68 (brs, 1H).

- [0373]

* The compounds of Examples 257 to 259 were synthesized by condensing the

carboxylic acid Prep 46 and any amine by the same method as that of Example 51.

5 [0374]

[Table 64]
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10

Example | Structural formula | NMR (400 MHz, CDCl;) and/or MS
257 'H-NMR § (ppm): 1.61 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (t,
- j@ J=5.2 Hz, 1H), 2.12 (t, J=6.0 Hz, 1H), 2.23 (s, 3H), 2.56
JA} (s, 3H), 3.91 (s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.48 (d,
% Q 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).
258 ] 'H-NMR § (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.89 (t,
\O]i} 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),
p 448 (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).

259 I’j "H-NMR & (ppm): 1.59 (dd, J=8.0, 5.2 Hz, 1H), 1.90 (,
N

é} 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, 1H), 8.72 (brs, 1H).

[0375]
Example 260
Synthesis of N-{5-chloropyridin-2-y1}-2-[(2.4-dimethylpyrimidin-5-yhoxymethvl]-2-pvridin-3-

lcyclopropanecarboxamide (260

[Formula 67]
< i
AN

O NH

o}
Ne_f) —
7/ ¢ 260

[0376]

The above-captioned compound was synthesized by amidating the carboxylic acid
Prep 47 according to the method of Example 51.
'H-NMR (400 MHz, CDCl;) & (ppm): 1.63 (dd, J=8.0, 5.2 Hz, 1H), 1.96 (t, J=4.8 Hz, 1H), 2.14-
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, 1H).
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[0377]
* The compounds of Examples 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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0
%N N

o]
- o] =
)\—N
MS [M+H]"=488

e}
N)\_/

MS [M+H]=472

Example | Structural formula, MS |Example | Structural formula, MS |Example | Structural formula, MS
261 F 262 263 : .
% O %’N N
o]
D — © N H © QF
) R N ) 7N N
o — = >
N\ ‘ Cl
N MS [M+H][ =427 MS [M+H]'=411
MS [M+H]'=418
264 P 265 P 266 FE;
j?A\(N N
.___O [e N O N ><§> o] D\F
N 4 = O N N 4
{ /N N
>- AN N/ _ )
N / ci MS [M+H] =461
MS [M+H] =468 MS [M+H]'=477 ,
267 @ 268 @ 269 @
s o, s o, N\ ‘.
O O O {0/
— N — N >=§ y
N, N N
ool o 2
Cl
MS [M+H]'=415 MS [M+H]"=399 MS [M+H]'=415
270 271 pr 272 Br
) @
‘/SF) NN DJ%N * N
= N o ] 3 7 — \L;\
. ~
F MS [M+H]'=472 MS [M+H] =478
MS [M+H]'=399
273 274 Br 275 N

MS [M+H]['=418
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[Table 65-2]

276 @/F 277 /\<,,:=
OHN\H//\N, N ]
_ o) o N Sy
MS [M+H]'=393 N}—N’
MS [M+H]'=443
[0379]
[Table 66-1]
Example | Structural NMR (400 MHz, CDCl3) and/or MS
formula
278 F 'H-NMR (400 MHz, CDCl3) & (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
o . (s, 3H), 2.55 (s, 3H), 4.41 (d, J=9.6 Hz, 1H), 4.50 (d, J=9.6
ﬁ " Hz, 1H), 6.96-7.04 (m, 1H), 7.14-7.20 (m, 1H), 7.22-7.28 (m,
b Q 1H), 7.33 (id, 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+H] =407, MS [M+Na] =429
279 . 'H-NMR (400 MHz, CDCl3) 8 (ppm): 1.60-1.66 (m, 1H),
@J 1.92 (t, J=5.6 Hz, 1H), 2.07-2.15 (m, 1H), 2.21 (s, 3H), 2.26
o . (s, 3H), 4.39 (d, J=9.6 Hz, 1H), 4.49 (d, J=9.6 Hz, 1H),
ﬁ "N 6.97-7.04 (m, 1H), 7.13-720 (m, 1H), 7.22-7.28 (m, 1H),
b g 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+Na]=493
280 - "H-NMR (400 MHz, CDCls) & (ppm): 1.55-1.65 (m, 1H),
(j 1.91 (t, J=5.6 Hz, 1H), 2.05-2.15 (m, 1H), 2.21 (s, 3H), 2.56
W (s, 3H), 438 (d, J=9.2 Hz, 1H), 449 (d, J=0.6 Hz, 1H),
ﬁ ““f, N 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+Na]'=541
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[Table 66-2]

281 ; 'H-NMR (400 MHz, CDCl3) 5 (ppm): 1.65 (dd, J=8.4 Hz, 5.2
@w Hz, 1H), 1.94 (t, J=5.2 Hz, 1H), 2.12-2.18 (m, 1H), 2.19 (s,
W 3H), 2.55 (s, 3H), 3.93 (s, 3H), 4.39 (d, J=10.0 Hz, 1H), 4.50
ﬁ "y (d, J=9.6 Hz, 1H), 6.98-7.04 (m, 1H), 7.16-7.20 (m, 1H),
" J 7.22-7.28 (m, 1H), 7.34 (td, J=8.0, 6.0 Hz, 1H), 7.98 (s, 1H),
d 8.12 (brd, J=9.2 Hz, 1H), 8.23-8.27 (m, 1H), 8.49 (brs, 1H),
8.91 (dd, J=2.0 Hz, 0.8 Hz, 1H).

MS [M+Na]"=451, MS [M+Na]"=473

[0380]
Example 282
5 Synthesis of (1R.28)-2-[(2.4-dimethylpyrimidin-5-yDoxymethyl]-N-(5-fluoromethylpyridin-2-

y1)-2-(3-fluorophenvl)cyclopropanecarboxamide (282)

[Formula 68]
F
g
Wt H A ’l‘"ln,,h_ H
TN B YN
T T o T T
o O F F
=
O

N m
T T

281 282

5)

O
—

[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 stitred 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-
Flush™ column, Size: M, methanol : ethyl acetate 0% — 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%
— 50%), so as to obtain the above-captioned compound (5.0 mg).
"H-NMR (400 MHz, CDCls) § (ppm): 1.55-1.65 (m, 1H), 1.93 (t, J=5.6 Hz, 1H), 2.10-2.18 (m,
1H), 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 (m, 1H), 7.33 (td, J=8.0 Hz, 6.0 Hz,
10 1H), 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, 1H), 8.32 (t,
J=2.0 Hz, 1H), 8.40 (brs, 1H).
MS [M+Na] =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 of Examples 284 and 285 were produced by the same method as that of Example 81.
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[0383]

[Table 67]
Example | Structural formula NMR and/or MS
283 'H-NMR (400 MHz, CDCl3) § (ppm): 1.59-1.62 (m, 1H),
’ ,@JA% 1.90 (t, J=5.8 Hz, 1H), 2.03-2.13 (m, 1H), 2.24 (s, 3H),
° NH 256 (s, 3H), 4.42 (q, J=12.0 Hz, 2H), 7.10 (t, J=7.8 Hz,
y/& ° N | 1HD, 7.36-7.45 (m, 2H), 7.62-7.67 (m, 1H), 7.85 (s, 1H),
“7/(« <~ | 7.97 (s, 1H), 8.04-8.11 (m, 1H), 8.14 (d, J=2.4 Hz, 1H),
F 1828, 1H)
MS [M+H]=519
284 O 'H-NMR (600 MHz, CD;0D) & (ppm): 1.58 (t, J=6.0 Hz,
F A 1H), 1.88 (t, J=6.0 Hz, 1H), 2.19 (s, 3H), 2.49 (s, 3H),
T g\ 2.52 (t, J=9.0 Hz, 1H), 4.42 (d, J=12.0 Hz, 1H), 4.65 (d,
g . \'\\1 J=12.0 Hz, 1H), 7.00-7.04 (m, 1H), 7.33-7.38 (m, 3H),
TG 7.46-7.50 (m, 1H), 7.96 (dd, J=6.0 Hz, 1H), 8.17 (d, J=0.3
Hz, 1H), 8.19 (s, 1H)
MS [M+H]"=427
285 /@ 'H-NMR (400 MHz, CD;0D) & (ppm): 1.58 (dd, J=8.0,
F 5.2 Hz, 1H), 1.89 (dd, J=6.0, 5.2 Hz, 1H), 2.21 (s, 3H),
o7 N 1250-2.56 (m, 1H), 2.52 (s, 3H), 4.52 (d, J=10.0 Hz, 1H),
_J: ) \N\ 4.76 (d, J=10.0 Hz, 1H), 6.98-7.06 (m, 1H), 7.32-7.41 (m,
T 3H), 7.47 (ddd, J=9.2, 8.0, 3.2 Hz, 1H), 7.94 (dd, J=9.4,
4.2 Hz, 1H), 7.98 (s, 1H), 8.18 (d, J=3.2 Hz, 1H)
MS [M+H]"=427
[0384]
Example 286

Synthesis of (1R 28)-N-(5-fluoropyridin-2-y1)-2-[(4-hydroxymethyl-2-methvlpyrimidin-5-

Doxymethvll-2-(3-fluorophenvlcvclopropanecarboxamide (286

[Formula 69]

F /QIA F
NH
3 N — HOM
ak )
F

.

85
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[0385]

To a THF solution (10 ml) of the compound 95 (200 mg), n-BuLi (2.76 M n-
hexane solution: 0.371 ml) was added while stirring at -78°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. Chem. 1988, 53, 5004-) (135 mg) was added to the reaction solution at -
78°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).

'H-NMR (600 MHz, CD;0D) & (ppm): 1.56 (t, J=6.0 Hz, 1H), 1.85 (t, J=6.0 Hz, 1H), 2.49 (t,

15 J=6.0 Hz, 1H), 2.53 (s, 3H), 4.41 (d, J=12.0 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), 6.98-7.04 (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), 8.13 (s, 1H), 8.17 (d, 1H).

MS [M+Na]'=449
[0386]
20 The compounds of Examples 287 to 290 were synthesized from the carboxylic

acid Prep 48-5 according to the examples.

- 204 -

Page 421 of 453



[0387]

[Table 68]
Example Structural formula NMR (400 MHz, CDCl;) and/or MS
287 MS [M+H]' =421
[e) NH
(o]
== 4 N
J \
N\ N —
T f
288 "H-NMR (400 MHz, CDCl;) 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,
o NH J=9.6 Hz, 1H), 4.74 (d, J=9.6 Hz, 1H), 7.23-7.41 (m, 6H),
A ° ) N | 7:86-8.06 (m, 2H), 8.20 (brd, J=8.8 Hz, 1H), 8.35 (dd,
N7/,ﬂ ~/ | J=48, 12Hz 1H), 8.54 (d, J=1.2 Hz, 1H).
289 MS [M+H] =402
o) NH
O
0O
290 MS [M~+H]"=433
Ie} NH
O
Ne N
o
\
[0388]
Example 291

5  Synthesis of (1

triflucromethyl-1,2-dihydropyrimidin-5-ylloxymethvl]cyclopropanecarboxamide (291

[Formula 70]
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Prep50-7 291
[0389]
2-Amino-5-fluoropyridine (26.4 mg), HATU (89.4 mg) and N,N-
diisopropylethylamine (40.7 ul) were added to a DMF solution (2 ml) of the 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  Flush™ column, elution solvent: n-heptane : ethyl acetate =2 : 1 — ethyl acetate), so as to
obtain the above-captioned compound (30 mg).

"H-NMR (400 MHz, CDCl3) § (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+Na]™=485.

[0390]
Example 292

5-fluoro-4-methylpyridin-2-

y)-2-phenylcyclopropanecarboxamide (292)
[Formula 71}
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—@OH ——
N}\é

Prep51-9 292

[0391]
The compound Prep 51-9 was treated in the same manner as that of Example 291,
so as to obtain the above-captioned compound.
MS [M+H] =405
5 [0392]
Example 293
Synthesis of (1R,28)-2-[N-(2.4-dimethylpyrimidin-5-ylymethylaminomethyl]-IN-(5-

fluoropvridin-2-v1}-2-(3-fluorophenyl)cvclopropanecarboxamide (293

[Formula 72]
F

F
@’Ilh,,% @’%ﬁ% m N
N OH N [
N o e O = F
===

e =N
N7/N Prep53-6 N7/N 293

10 [0393]
The compound Prep 53-6 (50 mg) was dissolved in DMF (15.6 ml), and
thereafter, HATU (116 mg), N,N-diisopropylethylamine (79.4 ul) 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 : 3to 3 : 7), so as to obtain the above-
captioned compound (26.8 mg). 7
"H-NMR (400 MHz, CDCls) § (ppm): 'H-NMR (400 MHz, CDCl) & (ppm): 1.54 (dd, J=9.6, 4.8
Hz), 1.69 (t, J=5.2 Hz, 1H), 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=13.6 Hz, 1H), 3.59 (d, J=13.6 Hz, 1H), 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, 1H).
[0394]
- 207 -
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The compounds of Examples 294 to 296 were synthesized by reacting the

carboxylic acid Prep 53-6 with any amine according to the method of Example 293.

[0395]
[Table 69]

Example

Structural formula,
MS

Example|Structural

formula,
MS

Example

Structural formula,
MS

294

F

@’m,ﬂ

\NJ d NH
N

N !

T !

MS [M+H]'=
423

F

N
7/\\1
Cl
MS [M+H]+=
454

296

F

N

N g NH
YH

N\'{I
)

MS [M+H]=
441

[0396]

The compounds of Examples 297 to 301 were synthesized from the carboxylic

acid Prep 54 according to the method of Example 293,

[0397]
[Table 70]

Page 425 of 453
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Example | Structural formula, | Example | Structural  formula, | Example | Structural  formula,
MS MS MS
297 298 299
AN N N
N N N TNH N~ 7 NH
= 7 N N
P \ N N
7/N = NN NN =
7/ F 7/ F
MS [M+H] =405 MS [M+H] =423 MS [M+H] =420
300 301
"’/tr,,.. /”ll.,,. %\
\NJ NH \NJ NH
o o N
== = v
O e Q
3N Y =
7/ F 7/ cl
MS [M+H] =405 MS [M+H] =436
[0398]
Example 302

Svynthesis of (1R, 28}-2-(3-fluorophenyl}-N-(5-fluoropyridin-2-y1}-2-[ N-(2-methvl-4-

trifluoromethvlpvrimidin-5-ylaminomethvl]cyclopropanecarboxamide (302

[Formula 73]

F

BocHNﬂO

FaC
==

Ne

7/N

HO

Prep55-6

5 [0399]

o
HN
>\:N
/N
F

2-Amino-5-fluoropyridine (8.6 mg), HATU (29.2 mg) and N,N-

diisopropylethylamine (13.3 pl) 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

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
-209 -
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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 'H-NMR (400 MHz, CDCL) § (ppm): 1.53-1.56 (m, 1H), 1.81 (t, J=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-+Na] =486.
[0400]
Example 303
15 Synthesis of 2-{(1R,28)-2-[(2.4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenylcyclopropyl}-5-

fluoro-1H-benzimidazole (303

[Formula 74]

OJAO>\OH — > OJAN>\N H
g N

N N t{j N )/

7/ Prep13-7

[0401]

303

HATU (153 mg), DIPEA (104 pl) and 3,4-diami-1-fluorobenzene (45.3 mg) were
20 added to a DMF solution (3 ml) of the compound Prep 13-7{100 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
-210 -
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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+H]"=389.
[0402]

5 The compounds of Examples 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
304 305
YOS Nl o} N7 NH
== == = =
N /! h I
7/1\: NN 7/N
MS [M+H]'= MS [M+H]'=
372 372

[0404]
10 Example 306
Synthesis of 2-{(1R 28)-2-(3.5-difluoropheny!)-2-[(2.4-dimethylpyrimidin-5-

yloxymethyl]cyclopropvl }-6-fluoro-1H-imidazo[4.5-blpyridine (306)
[Formula 75]

306
[0405]

15 HATU (45.9 mg), DIPEA (31.2 ul) and 2,3-diamino-5-fluorobenzene (15.5 mg)
were added to a DMF solution (900 pl) 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 ul), and the obtained solution
5  was then stirred with INITIATOR MICROWAVE 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™ column, n-
heptane : ethyl acetate =5 : 1 — ethyl acetate), so as to obtain the above-captioned compound
(9.3 mg).
MS [M-+H]"=426.
[0406]
Example 307

15  Synthesis of 6-chloro-2-{(1R,28)~2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
vDhoxymethylicvclopropyl }-1H-imidazo[4,5-blpyridine (307)

[Formula 76]
F F
F /@ ‘i, F %,
/
h \f% Y
Prepl6-7 ol 307
[0407]

The above-captioned compound was synthesized by the same method as that of
20 Example 306.
"H-NMR (400 MHz, CDCL) 8 (ppm): 1.87 (dd, J=5.6 Hz, 8.8 Hz, 1H), 2.11 (s, 3H), 2.50 (s, 3H),
2.21 (t, 6.0 Hz, 1H), 2.68 (dd, J=6.4 Hz, 8.8 Hz, 1H), 4.41 (d, J=10.0 Hz, 1H), 4.45 (d, }=9.6
Hz, 1H), 6.77-6.82 (m, 1H), 6.99-7.09 (m, 2H), 7.82 (s, 1H), 7.88 (d, J=2.4 Hz, 1H), 8.22 (d,
J=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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10

15

Example 306.

[0409]
[Table 72]
Example | Structural formula, | Example | Structural formula,
MS MS
308 F 309 F
o] 7™NH o 7 ~NH
N | N
— — N — —
N7/l/\1 N /E;/R Q
MS [M+H]"= MS [M+H] =404
408
[0410]
Example 310

Synthesis of 2-[(1R_28)-2-{[(2.4-dimethylpyrimidin-5-yDoxy]methyl}-2-(3-

fluorophenvlcyclopropyllguinazolin-4(1H)-one (310

[Formula 77]
OJAQ>\OH R QJAI\)\NH
A == ) — O
N ) N 7/N
Prepi4-6 310
[0411]

The compound Prep 14-6 (50 mg), 2-aminobenzamide (23.7 mg) and HATU (66.1
mg) were dissolved in DMF (0.24 ml), and thereafter, N,N-diisopropylethylamine (22.9 ul) 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

under a reduced pressure, and the residue was dissolved in TPA (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
100°C for 2 hours. Thereafier, 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: 1to 0 : 1), so as to obtain the above-captioned
compound (20.6 mg).
'H-NMR (400 MHz, CDCls) & (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, }=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 (¢, J=6.8 Hz, 1H), 7.79 (s, 1H), 8.33 (d, J=8.0 Hz, 1H), 13.1 (brs, 1H).

LC-MS (ES.Pos): 417[M+H+]/416

[0412]
[Table 73]

Example | Structural formula | NMR (400 MHz, CDCl3) and/or MS

311 y 'H-NMR (400 MHz, CDCl;) & (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),

Ojﬂm 2.76 (dd, J=8.0, 6.0 Hz, 1H), 4.40 (d, J=10.0, 1H), 4.45 (d,
% N_ o |J=10.0 Hz, 1H), 7.10 (td, J=8.8, 2.0 Hz, 1H), 7.43 (td,
N @ J=8.8, 6.0 Hz, 1H), 7.52 (d, J=8.8 Hz, 1H), 7.56 (d, J=8.8
7/ Y, 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+1/450

312 T LC-MS (ES.Pos): 418[M+H+]/417

[0413}
15 Test Example

1. Measurement of orexin receptor-binding abilit

The assay was carried out using a 96-well Wheat Germ Agglutinin Flash Plate

(PerkinElmer). The volume of a single assay was 100 pl, and the composition of a reaction
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solution was as follows:
25 mM HEPES (pH 7.5), 1 mM CaCl,, 5 mM MgCl, 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 OXIR. 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 [***I]-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. Afiter completion of the reaction, the reaction solution as a whole
was discarded, and the wells were then washed once with 200 ul of a wash buffer (25 mM
10 HEPES (pH 7.5), 1 mM CaCl, 5 mM MgCl,, 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 0x2 0OX1 0xX2 18).41 0x2
No. RBA |RBA i’éample RBA  |RBA ﬁ’;ampie RBA  |RBA
nM nM : nM nM : nM nM
i 139 7 5 206 19 3 1034 |>200
7 1235 |71 15 513 a1 16 40 15
17 294 38 18 344 33 20 1884 117
%) 273 17 23 1697 67 26 20 37
29 459 55 37 a1 8 38 518 79
a4 26 45 13.0 62 43 1153 155
57 64 39 52 37 28 0 >2000 103
61 874 16 62 S5000 (153 |64 74 15
65 1034 |81 66 308 50 67 1610 164
73 34 57 g1 2502 |63 82 24 37
g4 6 3 87 a3 10 88 567 13
55 34 |52 96 ) 5 o8 18 10
100 30 75 105 105 18 109 12 58
113 2 170 (114 40 1612 115 51
119 21 ) 120 123 7 121 10 31
123 451 20 125 1045 &4 157 1095 80
120 1 15 130 2 1 135 14 3
136 15 139 22 33 141 5 13
143 14 144 12 153 447 3
155 10 6 158 180 27 161 50 12
162 65 13 163 <20 10 164 3 6
165 29 7 167 33 10 170 7
174 33 55 177 334 84 178 765 60
182 35 21 136 23 7 157 16
191 i 1 192 12 5 199 3 2
200 67 1z 203 315 g 505 5 6
508 11 311 20 4 212 7 7
518 10 3 219 10 3 335 5 3
228 45 231 7 235 6
237 31 240 5 25 543 3 33
247 53 3 255 57 559 <60
560 55000 170 363 %) 17 66 30 27
267 118 64 570 264 58 575 188 132
278 76 10 579 24 32 80 24 21
282 21 24 583 173 5 284 112 6
285 77 16 236 >200 143 290 226 <500
501 =300 |49 305 3 6 300 295 34
302 8 3 303 75 3 308 31
300 10 311 23 37 312 136 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. A HEK-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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10

15

20

25

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
37°C overnight, so that they were adhered to the plate. On the following day, the cells were
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 of 0.1% was then added to the cell
plate.

The thus obtained mixture was incubated at a room temperature for 1 hour.
Thereafter, human orexin-A and 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 37°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
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 pl of detection buffer (containing 1.34 g/L. sodium bicarbonate, 1.27 g/LL
sodium carbonate and 0.2 g/L magnesium sulfate heptahydrate in water) and 25 pl of Lumi-
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 O to 300 nmol/L..  Then, the IC50 value of the compound of the present
invention with respect to the activity of 1 nmol/L. human orexin-A was obtained by converting
the obtained value using the Cheng-Prusoff equation. The obtained results are shown in the

following table.
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[0416]

[Table 75]
Example | OX1PLAP | OX2PLAP|Example |OX1PLAP|OX2PLAP |Example |OX1PLAP|OX2PLAP
No. (Ki) (Ki) No. (Ki) (Ki) No. (Ki) (Ki)
1 157 102 16 80 5.4 26 27.3 0.4
45 19.4 0.44 51 29 12 61 >667 25.7
64 133.3 6.3 65 >667 60 66 >667 343
67 >667 57.1 82 0.96 0.085 95 9.9 0.69
100 146.7 9.4 114 473 285.7 119 213 0.6
120 2733 5.7 121 26.7 0.3 129 0.97 0.059
139 1133 1.7 161 32 29 164 0.93 0.124
186 86.7 34 240 17.8 0.89 263 193.3 8.6

[0417]

3. Sleep experiment

As a method for measuring the sleep effects of the present compound,

5 electroencephalogram (EEG) was carried out using mice (CS7BL/6NCriCrLj).

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.

In order to measure brain wave, electrode implantation was performed on

wave measurement apparatus.

10
the lights.

Thereafter, the electrode was connected with a brain

The mice were administered with the compound immediately before turning off

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

Co,, Ltd. was used, and the analysis data of frequency was analyzed in detail.

With regard to sleep analysis, the automatic analysis software of Kissei Comtec

sleeping time was calculated.

Thereafter,

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
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[0418]

[Table 76]

Sleep extended Sleep extended Sleep extended

Example | time Example | time | Example | time

No. 10 mg/kg No. 10 mg/kg No. 10 mg/kg
(min/3 hrs) (min/3 hrs) (min/3 hrs)

1 18.3 16 19 45 152

51 222 73 22.7 82 335

95 398 96 12.1 100 238

105 143 119 16 120 115

121 26.7 129 30 130 24.2

141 28.7 161 10 164 483

186 14.7 191 41.8 199 36.2

240 7.7 263 27.3

[Industrial Applicability]
[0419]

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 of Document] CLAIMS

[Claim 1]
A compound represented by the following formula (I) or a pharmaceutically
acceptable salt thereof:

[Formula 1]
Ry Ro

/X L—Ag
As (1)
wherein

A, represents a pyrimidinyl group or a N-oxide pyrimidinyl group, each of which may
optionally have 1 to 3 substituents selected from Substituent group «.,

A, and Aj each independently represent an aryl group selected from Group 1, which may
optionally have 1 to 3 substituents selected from Substituent group o, or a heterocyclic group
selected from Group 3, which may optionally have 1 to 3 substituents selected from Substituent
group f3,

Ry, Ry and Rj each independently represent a hydrogen atom, a halogen atom, a C;.¢ alkyl
group which may optionally have 1 to 3 substituents selected from Substituent group 3, or a Cs.5
cycloalkyl group which may optionally have 1 to 3 substituents selected from Substituent group
B,

X represents an oxygen atom, a Cy.¢ alkylene group, a formula -NR4- (wherein R4 represents a
hydrogen atom or a C;s alkyl group), -S-, -SO- or -SO,-, and

L represents a bond or a formula -CONRs- (wherein Rs represents a hydrogen atom, a Cy.¢ alkyl
group or a Cs¢ cycloalkyl group), wherein

Substituent group o a cyano group, a halogen atom, a hydroxyl group, an oxo
group, a formula -NR¢R7 (wherein Rg and R, each independently represent a hydrogen atom or a
Ci1 alkyl group), a Ci alkyl group which may optionally have 1 to 3 substituents selected from
Substituent group B, a Ci alkoxy group which may optionally have 1 to 3 substituents selected
from Substituent group B, a Cy¢ alkylcarbonyl group which may optionally have 1 to 3
substituents selected from Substituent group B, a Ci¢ alkylsulfony! group which may optionally
have 1 to 3 substituents selected from Substituent group B, an aryl group selected from Group 1,

which may optionally have 1 to 3 substituents selected from Substituent group 3, and a
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heteroaryl group selected from Group 2, which may optionally have 1 to 3 substituents selected
from Substituent group B;

Substituent group B: a cyano group, a halogen atom, a hydroxyl group, a Cs.5
cycloalkyl group, and a C1 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
1soxazolyl 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 ivsoindolyl 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 pyraziny! group, a pyridazinyl group, a pyrimidinyl group, a triazinyl
group, a 2-pyridonyl group, a 4-pyridonyl group, a pyridazidony! 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 benzothieny! group, a benzothiadiazolyl group, a benzo[1,3dioxolyl 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 (I1), or a pharmaceutically acceptable salt thereof:
[Formula 2]}
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R1 Ro

X AA3

7

A1 (I 1)
wherein A, Az, Az, Ry, Ry, Rs, 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 R;, R, and Rj 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 A, and A; 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 C;.
¢ alkyl group, a halo-C, alkyl group and a C, alkoxy group.

[Claim 7]

The compound according to claim 6, or a pharmaceutically acceptable salt
thereof, wherein A, and A; 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 Cj.¢ alkyl group, a halo-C,.6 alkyl group and a Ci.s alkoxy group.

[Claim 8]

The compound according to claim 7, or a pharmaceutically acceptable salt
thereof, wherein A, represents a phenyl group which may optionally have 1 to 3 substituents
selected from a cyano group, a halogen atom, a C,.¢ alkyl group, a halo-C, alkyl group and a
C1.6 alkoxy group.

[Claim 9]

The compound according to claim 8, or a pharmaceutically acceptable salt
thereof, wherein Aj; 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 Ci.¢ alkyl group,
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a halo-C.s alkyl group and a Cy.s alkoxy group.
[Claim 10]

The compound according to claim 9, or a pharmaceutically acceptable salt
thereof, wherein A; represents a S-pyrimidinyl group which may optionally have 1 to 3
substituents selected from a halogen atom, a Ci.¢ alkyl group, a halo-C;¢ alkyl group, a C;
alkoxy group, a Ci.6 alkyl group, a Css cycloalkyl group and a C.¢ alkoxy group.
[Claim 11]

The compound according to claim 10, or a pharmaceutically acceptable salt
thereof, wherein A; 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,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(2) (1R,2S)—2—[(2,4—dimethy1pyrimidin-5—yl)oxymethyl]-N—(S-ﬂuoro-4-methylpyridin—2-yl)—2—
phenylcyclopropanecarboxamide,
(3) (1R,28)-N-(5-chloro-4-methylpyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(4) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methoxypyridin-2-y1)-2-
phenylcyclopropanecarboxamide,
(5) (1R,28)-N-(6-fluoropyridin-3-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,
(6) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(6-fluoro-5-methylpyridin-3-yl)-2-
phenylcyclopropanecarboxamide,
(7) (1R, 25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-methoxypyridin-3-yl)-2-
phenylcyclopropanecarboxamide,
(8) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N,2-diphenylcyclopropanecarboxamide,
(9) (1R, 25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-methylpyridin-2-yl)-2-
phenylcyclopropanecarboxamide,
(10) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[5-fluoro-4-
(methoxymethyl)pyridin-2-y1]-2-phenylcyclopropanecarboxamide,
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(11) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(2-methoxypyridin-4-yl)-2-
phenylcyclopropanecarboxamide,

(12) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-phenyl-N-[ 5-
(trifluoromethyl)pyridin-2-yljcyclopropanecarboxamide,

(13) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[4-
{(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide,

(14) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[4-(methoxymethyl)pyridin-2-yl]-2-
phenylcyclopropanecarboxamide,

(15) (1R,28)-N-(5-chloropyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(16) (1R,25)-N-[3-(dimethylaminoc)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(17) (1R,28)-N-(3-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(18) (1R,25)-N-(3-cyano-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(19) (1R,28)-N-(4-chloro-3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(20) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-[3-(methylsulfonyl)phenyi]-2-
phenylcyclopropanecarboxamide,

(21) (1R,285)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(22) (1R,28)-N-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-
phenylcyclopropanecarboxamide,

(23) (1R,25)-N-(3-chloro-4-fluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(24) (1R,25)-N-(3-cyano-5-fluorophenyl)-2-{(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(25) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(3-methoxyphenyl)-2-
phenylcyclopropanecarboxamide,

(26) (1R,25)-N-[3-(cyanomethyl)phenyl]-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(27) (1R,28)-N-(2-cyanopyridin-4-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-
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phenylcyclopropanecarboxamide,

(28) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-phenyl-N-[3-
(trifluoromethyl)phenyl]cyclopropanecarboxamide,

(29) (1R,28)-N-(4-cyanopyridin-2-yl)-2-{(2,4-dimethylpyrimidin-5-ylyoxymethyl]-2-
phenylcyclopropanecarboxamide,

(30) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-methoxypyridin-2-y1)-2-
phenylcyclopropanecarboxamide, A

(31) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-
(3-fluorophenyl)cyclopropanecarboxamide,

(32) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-(3-fluorophenyl)-N-(5-fluoropyridin-
2-yleyclopropanecarboxamide,

(33) (1R,25)-N-(5-cyanopyridin-2-yl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,

(34) (1R,25)-N-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,

(35) (1R,2S5)-N-(4-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-
fluorophenyl)cyclopropanecarboxamide,

(36) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxymethylpyridin-
2-y1)-2-(3-fluorophenyl)cyclopropanecarboxamide,

(37) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methoxymethylpyridin-
2-y1)-2-(3-fluorophenyl)cyclopropanecarboxamide

(38) (1R,285)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(39) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-
phenylcyclopropanecarboxamide,

(40) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methoxypyri din-2—yl);2-
(3-fluorophenyl)cyclopropanecarboxamide,

(41) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(4-fluorophenyl)-N-(5-fluoropyridin-
2-yl)eyclopropanecarboxamide,

(42) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N, 2-bis(4-
fluoropheny!)cyclopropanecarboxamide,

(43) (1R,285)-2-[(2,4-dimethylpyrimidin-5-yJoxymethyl] -N-(S-ﬂuero—4—methoxymethylpyr‘idin-
2-yl}-2-(4-fluorophenyl)cyclopropanecarboxamide,
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(44) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methylpyridin-2-yl)-2-
(4-fluorophenyl)cyclopropanecarboxamide,

(45) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(5-fluoro-4-methoxypyridin-2-yl)-2-
(4-fluorophenyl)cyclopropanecarboxamide,

(46) (1R, 28)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(47) (1R,28)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-
2-yl)cyclopropanecarboxamide,

(48) (1R,28)-2-(3-cyanophenyl)-2-[(2,4-dimethylpyrimidin-5-yljoxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,

(49) (1R, 25)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-phenyl-N-pyridin-2-
ylcyclopropanecarboxamide,

(50) (1R,28)-2-[(4~-ethyl-2-methylpyrimidin-5-yl)oxymethyl}-N-(5-fluoropyridin-2-yl)-2-
phenylcyclopropanecarboxamide,

(51) (1R,28)-N-(5-cyanopyridin-2-yl)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-~
phenylcyclopropanecarboxamide,

(52) (1R,28)-N-(5-chloropyridin-2-yl1)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-
phenylcyclopropanecarboxamide,

(53) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-
phenylcyclopropanecarboxamide,

(54) (1R, 28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-
phenylcyclopropanecarboxamide,

(55) (1R,28)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,

(56) (1R,28)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(57) (1R,25)-2-(3,5-difluorophenyl)-2-{(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-pyridin-2-
yleyclopropanecarboxamide,

(58) (1R,28)-N-(5-chloropyridin-2-y1)-2-(3,5-difluorophenyl)-2-{(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(59) (1R,285)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-ylJoxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(60) (1R,28)-N-(3,4-difluorophenyl}-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
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yDoxymethyl]cyclopropanecarboxamide,

(61) (1R,28)-N-(2,4-difluorophenyl)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanec arboxamide,

(62) (1R,28)-N~(5-cyanopyridin-2-yl1)-2-(3,5-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]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-
yDoxy]methyl}-2-phenylcyclopropanecarboxamide,

(65) (1R,28)-N~(5-cyanopyridin-2-y1)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-
yDoxylmethyl}-2-phenylcyclopropanecarboxamide,

(66) (1R,28)-N-(5-fluoropyridin-2-yl)-2-{[(4-(methoxymethyl)-2-methylpyrimidin-5-
yDoxy]methyl}-2-phenylcyclopropanecarboxamide,

(67) (1R,28)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-phenyl-N-[ 5-
(trifluoromethyl)pyridin-2-yljcyclopropanecarboxamide,

(68) (1R,2S)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-2-phenylcyclopropanecarboxamide,

(69) (1R,28)-N-(4-fluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl}-2-
phenylcyclopropanecarboxamide,

(70) (1R,28)-N-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]}-
2-phenylcyclopropanecarboxamide,

(71) (1R,28)-2-(4-chlorophenyl)-2-[(2,4-dimethylpyrimidin-5-ylyoxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(72) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-
methylpyridin-2-yl)cyclopropanecarboxamide,

(73) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-N-(4-
fluorophenyl)cyclopropanecarboxamide,

(74) (1R,25)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yly)oxymethy!]-N-pyridin-2-
ylcyclopropanecarboxamide,

(75) (1R,28)-N-(5-cyanopyridin-2-yl)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yl)oxymethyl]cyclopropanecarboxamide,

(76) (1R,2S)-N-(5-chloropyridin-2-y1)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-

yl)oxymethyl]cyclopropanecarboxamide,
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(77) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(78) (1R,28)-N,2-bis(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-
yhoxymethyl]cyclopropanecarboxamide,

(79) (1R,28)-N-(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-{(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(80) (1R,28)-2-(3,4-difluorophenyl)-2-[(2,4-dimethylpyrimidin-5-ylJoxymethyl]-N-(5-fluoro-4-
methoxypyridin-2-yl)cyclopropanecarboxamide,

(81) (1IR,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-(3-
methoxyphenyl)cyclopropanecarboxamide,

(82) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(4-fluorophenyl)-2-(3-
methoxyphenyl)cyclopropanecarboxamide,

(83) (1R,28)-2-[(2,4-dimethylpyrimidin-5-ylyoxymethyl]-N-(5-fluoro-4-methylpyridin-2-yl)-2-
(3-methoxyphenyl)cyclopropanecarboxamide,

(84) (1R, 28)-N-(3,4-difluoropheny!)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl}-2-(3-
methoxyphenyl)cyclopropanecarboxamide

(85) (1R,28)-2-(3-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(86) (1R,28)-2-(3-fluorophenyl)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(87) (1R,28)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
(pyridin-2-yl)cyclopropanecarboxamide,

(88) (1R,28)-N-(3,4-difluorophenyl!)-2-(3-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(89) (1R,28)-N,2-bis(3~-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(90) (1R,28)-N-(2,4-difluorophenyl)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(91) (1R,28)-N-(2,5-difluoropheny!)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]lcyclopropanecarboxamide,

(92) (1R,285)-N-(5-chloropyridin-2-yl)-2-(3-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]lcyclopropanecarboxamide,

(93) (1R,28)-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,28)-N-(5-cyanopyridin-2-y1)-2-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(95) (1R,28)-2-(3-fluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
[5-(trifluoromethyl)pyridin-2-yl]cyclopropanecarboxamide,

(96) (1R,2S8)-2-(4-fluorophenyl)-N-(5-fluoropyridin-2-yl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(97) (1R,28)-N,2-bis(4-fluorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yloxymethyl]cyclopropanecarboxamide,

(98) (1R,25)-N-(5-chloropyridin-2-yl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(99) (1R,285)-N-(5-fluoro-4-methylpyridin-2-y1)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-ylyoxymethyljcyclopropanecarboxamide,

(100) (1R,28)-2-(4-fluorophenyl)-2-{(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-
pyridin-2-ylcyclopropanecarboxamide,

(101) (1R,28)-N-(3,4-difluorophenyl)-2-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyljcyclopropanecarboxamide,

(102) (1R,28)-N-(3-fluorophenyl)-2-(4-fluoropheny!)-2-[(4-methoxymethyl-2-methylpyrimidin-
5-yl)oxymethyl]cyclopropanecarboxamide,

(103) (1R,28)-2-(3,4-difluorophenyl)-2-([(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-N-(pyridin-2-yl)cyclopropanecarboxamide,

(104) (1R,28)-2-(3,4-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-{(4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(105) (1R,285)-2-(3,4-difluoropheny!)-N-(4-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(106) (1R,25)-N,2-bis(3,4-difluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(107) (1R,28)-N-(2,5-difluorophenyl)-2-(3,4-difluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(108) (1R,28)-N~(2,4-difluorophenyl)-2-(3,4-difluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(109) (1R,28)-N-(2,3-difluorophenyl!)-2-(3,4-difluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,
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(110) (1R,28)-2-(3,5-difluorophenyl)-2-[ (4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]-
N-pyridin-2-ylcyclopropanecarboxamide,

(111) (1R,28)-2-(3,5-difluorophenyl)-N-(4-fluocrophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(112) (1R, 28)-2-(3,5-difluorophenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[ (4-methoxymethyl-
2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(113) (1R,28)-N-(3,4~difluorophenyl)-2-(3,5-difluorophenyl)-2-{ (4-methoxymethy!-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(114) (1R,25)-2-(3-chlorophenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-yl)oxymethy!]-N-
pyridin-2-ylcyclopropanecarboxamide,

(115) (1R,285)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(116) (1R,285)-N-(5-fluoro-4-methylpyridin-2-yl)-2-(3-fluorophenyl)-2-({[4-(methoxyethyl)-2-
methylpyrimidin-5-yljoxy }methyl)cyclopropanecarboxamide,

(117) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(4-fluorophenyl)-2-[ (4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(118) (1R,25)-N-(3,4-difluorophenyl)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(119) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N~(5-fluoropyridin-2-y1)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]lcyclopropanecarboxamide,

(120) (1R,2S)-2-(3-fluoro-5-methoxyphenyl)-N-(5-fluoro-4-methoxypyridin-2-y1)-2-{(4-
methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(121) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-2-[(4-methoxymethyl-2-methylpyrimidin-5-
yDoxymethyl]-N-pyridin-2-ylcyclopropanecarboxamide,

(122) (1R,28)-2-(3-fluoro-5-methoxyphenyl)-N-(3-fluorophenyl)-2-[(4-methoxymethyl-2-
methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(123) (1R,28)-2-(4-fluoro-3-methoxyphenyl)-N-(5-fluoro-4-methylpyridin-2-yl)-2-[ (4~
methoxymethyl-2-methylpyrimidin-5-yl)oxymethyl]cyclopropanecarboxamide,

(124) (1R,28)-2-[(4~ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(3-fluorophenyl)-N-pyridin-2-
yleyclopropanecarboxamide,

(125) (1R,28)-2~[(4-ethyl-2-methylpyrimidin-5-yl)oxymethy!]-2-(3-fluorophenyl)-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(126) (1R,28)-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)oxymethy!]-2-(3-
fluorophenyl)cyclopropanecarboxamide,

(128) (1R,2S)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-
y1)-2-(3-fluorophenyl)cyclopropanecarboxamide,

(129) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-2-(4-fluoropheny!)-N-pyridin-2-
ylcyclopropanecarboxamide,

(130) (1R,28)-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,25)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N-(5-fluoro-4-methylpyridin-2-
y1)-2-(4-fluorophenyl)cyclopropanecarboxamide,

(133) (1R,2S8)-2-[(4-ethyl-2-methylpyrimidin-5-ylyoxymethyl}-N-(3-fluoropheny!)-2-(4-
fluorophenyl)cyclopropanecarboxamide,

(134) (1R,28)-2-[(4-ethyl-2-methylpyrimidin-5-yl)oxymethyl]-N,2-bis(4-
fluorophenyl)cyclopropanecarboxamide,

(135) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(136) (1R,28)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-ylyoxymethyl]-2-(3-fluoro-
5 ;methoxyphenyl) cyclopropanecarboxamide,

(138) (1R,25)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-2-(3-fluoro-5-methoxyphenyl)-N-(5-
fluoro-4-methylpyrimidin-2-yl)cyclopropanecarboxamide,

(139) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoropyridin-2-y1)-2-(3-
trifluoromethyiphenyl)cyclopropanecarboxamide,

(140) (1R,2R)-2-(4-bromophenyl)-N-(5-chloropyridin-2-y1)-2-[(2,4-dimethylpyrimidin-5-
yDoxymethyl]cyclopropanecarboxamide,

(141) (1R,2R)-2-(4-bromophenyl)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-
fluoropyridin-2-yl)cyclopropanecarboxamide,

(142) (1R,25)-2-(3-chlorophenyl)-N-(5-fluoro-4-methylpyridin-2-y1)-2-({[4-(methoxymethyl)-2-
methylpyrimidin-5-ylJoxy } methyl)cyclopropanecarboxamide,

(143) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yl)oxymethyl]-N-(5-fluoromethylpyridin-2-yl)-2-(3-

fluorophenyl)cyclopropanecarboxamide,
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(144) (1R,28)-2-[(2,4-dimethylpyrimidin-5-yljoxymethyl]-N-(5-fluoropyridin-2-y1)}-2-(3-
iodophenyl)cyclopropanecarboxamide, and

(145) (1R, 28)-N-(5-fluoropyridin-2-yl)-2-[(4-hydroxymethyl-2-methylpyrimidin-5-
yhoxymethyl]-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 heaithy group and in mental

and nervous diseases; and other diseases associated with systemic orexin dysfunction,
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[Kind of Document] ABSTRACT

[Abstract]

[Problem] It is an object of the 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 thereof has orexin 2 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:

[Formula I}
Rq R

/X L—As
A (1)
wherein A; represents a pyrimidinyl group, a N-oxide pyrimidinyl group or the like, A; and A3
each independently represent an aryl group, a heterocyclic group or the like, R;, R; and Rj; each
independently represent a hydrogen atom, a Ci.s alkyl group or the like, X represents an oxygen

atom or the like, and L represents a bond or the like.

[Selected Drawing]  None
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