
BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 001

I

I]

aim
Elli]

1|]

1111]]
I
1 I] l

II

"'"IIII
II

III'11”

I
'.l l.

 
 

1 Docket Number—'- 4—32219A
 FILING sv "EXPRESS MAIL“ UNDER 37 OFF-21.10 '

swaszzssss January 14, 2993 

_. Esme—5s Mail Label Number Date of Deposit

 
 

 
Address to Assistant Commissioner for Patents

Box Patent Application
Washington. DC 20231

UTILITY PATENT APPLICATION TRANSMITTAL AND FEE SHEET

Transmitted herewith for filing under 37 CFR §1.53(b) is the utility patent application of

Applicant (or identifier): KSANDER ET AL.

Title: METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

Enclosed are:

Specification (Including Claims and Abstract) - 26 pages
Drawings - sheets
Executed Declaration and Power of Attorney (original or copy)

Microfiche Computer Program (appendix)
Nucleotide andfor Amino Acid Sequence Submission

1:] Computer Readable Copy

E1 Paper Copy

1:] Statement Verifying Identity of Above Copies
Preliminary Amendment

Assignment Papers (Cover Sheet & Document(s))
English Translation of
Information Disclosure Statement

Certified Copy of Priority Document(s)

Return Receipt Postcard

Other: unsigned Declaration and Application Data Sheet

EDDIE]

“3.057491
10.
11.

12.

 NEBWDF‘FI
Filing fee calculation:

1:] Before calculating the filing fee, please enter the enclosed Preliminary Amendment.
:1 Before calculating the filing fee, please cancel claims
  

__74d 

 
 

 
 

  
 

  
  
  

  

Basic Filing Fee __ _..$
Multi is Dependent Claim Fee ($ 28% $

1 ForeijgrlLanguage Surchar e 3 900) $
For Number Number

Filed _ Extra Rate ..
Extra Total Claims 5 -20 o x s 18 = ]$
Claims __ _ _ _

Independent _ :
Claims 3 3 __0 x $ 84 $   
   

TOTAL FILING FEE $ 740

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 001

 



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 002

-----

 

N Please charge Deposit Account No. 19—0134 in the name of Novartis Corporation in the
amount of $740. An additional copy of this paper is enclosed. The Commissioner is

hereby authorized to charge any additional fees under 37 CFR §1_16 and §1.17 which may
be required in connection with this application, or credit any overpayment, to Deposit
Account No. 19—0134 in the name of Novartis Corporation.

Please address all correspondence to the address associated with Customer No. 001095, which
is currently:

Thomas Hoxie

Novartis Pharmaceuticals Corporation

Patent and Trademark Dept.
One Health Plaza

East Hanover, NJ 07936-1080

Please direct all telephone calls to the undersigned at the number given below, and all telefaxes
to (862) 778-8064.

Respectfully submitted,

 
Date: January 14, 2003 regory D. F raro

Attorney for pplicants

Reg. No. 36,134
Tel. No. (862) 778-7831

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 002



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 003

I

I]

aim
Elli]

1|]

1111]]
I
i I] l

II

"'"IIII
II

III'11”

I
'.l l.

 
 

1 Docket Number—'- 4—32219A
 FILING sv "EXPRESS MAIL“ UNDER 37 OFF-21.10 '

swaszzssss January 14, 2993 

_. Esme—5s Mail Label Number Date of Deposit

 
 

 
Address to Assistant Commissioner for Patents

Box Patent Application
Washington. DC 20231

UTILITY PATENT APPLICATION TRANSMITTAL AND FEE SHEET

Transmitted herewith for filing under 37 CFR §1.53(b) is the utility patent application of

Applicant (or identifier): KSANDER ET AL.

Title: METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

Enclosed are:

Specification (Including Claims and Abstract) - 26 pages
Drawings - sheets
Executed Declaration and Power of Attorney (original or copy)

Microfiche Computer Program (appendix)
Nucleotide andfor Amino Acid Sequence Submission

1:] Computer Readable Copy

E1 Paper Copy

1:] Statement Verifying Identity of Above Copies
Preliminary Amendment

Assignment Papers (Cover Sheet & Document(s))
English Translation of
Information Disclosure Statement

Certified Copy of Priority Document(s)

Return Receipt Postcard

Other: unsigned Declaration and Application Data Sheet

EDDIE]

“3.057493
10.
11.

12.

 NEBWDF‘FI
Filing fee calculation:

1:] Before calculating the filing fee, please enter the enclosed Preliminary Amendment.
:1 Before calculating the filing fee, please cancel claims
  

__74d 

 
 

 
 

  
 

  
  
  

  

Basic Filing Fee __ _..$
Multi is Dependent Claim Fee ($ 28% $

1 ForeijgrlLanguage Surchar e 3 900) $
For Number Number

Filed _ Extra Rate ..
Extra Total Claims 5 -20 o x s 18 = ]$
Claims __ _ _ _

Independent _ :
Claims 3 3 __0 x $ 84 $   
   

TOTAL FILING FEE $ 740

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 003

 



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 004

-----

 

N Please charge Deposit Account No. 19—0134 in the name of Novartis Corporation in the
amount of $740. An additional copy of this paper is enclosed. The Commissioner is

hereby authorized to charge any additional fees under 37 CFR §1_16 and §1.17 which may
be required in connection with this application, or credit any overpayment, to Deposit
Account No. 19—0134 in the name of Novartis Corporation.

Please address all correspondence to the address associated with Customer No. 001095, which
is currently:

Thomas Hoxie

Novartis Pharmaceuticals Corporation

Patent and Trademark Dept.
One Health Plaza

East Hanover, NJ 07936-1080

Please direct all telephone calls to the undersigned at the number given below, and all telefaxes
to (862) 778-8064.

Respectfully submitted,

 
Date: January 14, 2003 regory D. F raro

Attorney for pplicants

Reg. No. 36,134
Tel. No. (862) 778-7831

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 004



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 005

ii Ii -.|i..:u
 lNVENTOR INFORMATION  

Inventor One Given Name:: Gary M

Family Name:: Ksander
Postal Address Line One:: 342 Woolf Road

City:: Milford
State or Province:: New Jersey

Country:: United States of America

Postal or Zip Code:: 08848

City or Residence:: Milford
State or Province of Residence:: New Jersey

Country of Residence:: United States of America
Citizenship Country:: United States of America
Inventor Two Given Name:: Randy L

Hamiiy Name:: Webb
Postal Address Line One:: ;7 Honevman Drive

Cityzz Flemington
State or Province:: New Jersey

Country:: United States of America
Postal or Zip Code:: 08822

City of Residence:: Eieminqton ,
State or Province of Residence:: New Jersey

Country of Residence:: United States of America
Citizenship Country:: United States of America

 

CORRESPONDENCE INFORMATION

Correspondence Customer Number:: 001095

APPLICATION INFORMATION

Title Line Onezz METHODS OF TREATMENT AND iJl1ARMACIi-ZUTIZCAI.
”itle Line Two:: COMPOSITION

?orma1 Drawings?:: No

Application Type:: Utility
Docket Number:: 4—32219A

Secrecy Order in Parent Appl.?:: No

 

   
CONTINUITY INFORMATION 

 

This application is a:: NON PROV. OF PROVESTONAL
> Application Onez: 60/386,792

Filing Date:: 06~07—?002

This application is a:: NON PROV. OF PROVISIONAL
> Application Twoz: 60/349,660

Filing Date:: 01—17—2002

IBIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 005



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 006

SOUFCOZZ PrintEFS VersLon 1.0.1

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 006



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 007

  

Case 4-32219A

METHODS OF TREATMENT AND PHARMACEUTICAL COMPOSITION

Background of the Invention

The renin angiotensin system is a complex hormonal system comprised of a large

molecular weight precursor, angiotensinogen, two processing enzymes, renin and

angiotensin converting enzyme (ACE), and the vasoactive mediator angiotensin II (Ang II).

See J. Cardiovasc. Pharmacol._ Vol, 15, Suppl. B, pp. 81—85 (1990}. The enzyme renin

catalyzes the cleavage of angiotensinogen into the decapeptide angiotensin I, which has

minimal biological activity on its own and is converted into the active octapeptide Ang II by

ACE. Ang II has multiple biological actions on the cardiovascular system, including

vasoconstriction, activation of the sympathetic nervous system, stimulation of aldosterone

production, anti—natriuresis, stimulation of vascular growth and stimulation of cardiac

growth. Ang II functions as a pressor hormone and is involved the pathophysiology of

several forms of hypertension.

The vasoconstrictive effects of angiotensin Ii are produced by its action on the non—

striated smooth muscle cells, the stimulation of the formation of the adrenergenic hormones

epinephrine and norepinephrine, as well as the increase of the activity of the sympathetic
nervous system as a result of the formation of norepinephrine. Ang II also has an influence

on electrolyte balance, produces, e.g., anti—natriuretic and anti—diuretic effects in the kidney

and thereby promotes the release of, on the one hand, the vasopressin peptide from the

pituitary gland and, on the other hand, of aldosterone from the adrenal glomerulosa. All

these influences play an important part in the regulation of blood pressure, in increasing

both circulating volume and peripheral resistance. Ang II is also involved in cell growth and

migration and in extracellular matrix formation.

Ang II interacts with specific receptors on the surface of the target cell. It has been

possible to identify receptor subtypes that are termed, e.g., AT 1- and AT 2-receptors. in

recent times great efforts have been made to identify substances that bind to the AT 1—

receptor. Such active ingredients are often termed Ang Ii antagonists. Because of the

inhibition of the AT 1—receptor such antagonists can be used, e.g_, as anti-hypertensives or

for the treatment of congestive heart failure. among other indications. Ang ll antagonists

are therefore understood to be those active ingredients which bind to the AT t—receptor

subtype.
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Inhibitors of the renin angiotensin system are well—known drugs that lower blood

pressure and exert beneficial actions in hypertension and in congestive heart failure as

described. See, e.g, N. Eng. J. Med, Vol. 316, N0. 23. pp. 1429w1435(1987). A large

number of peptide and non—peptide inhibitors of the renin angiotensin system are known, the

most widely studied being the ACE inhibitors, which includes the drugs captOpril, enalapril,

lisinopril, benazepril and spirapril. Although a major mode of action of ACE inhibitors

involves prevention of formation of the vasoconstrictor peptide Ang II, it has been reported

in Hypertension, Vol. 16, No. 4, pp. 353-370 (1990), that ACE cleaves a variety of peptide

substrates, including the vasoactive peptides bradykinin and substance P. Prevention of the

degradation of bradykinin by ACE inhibitors has been demonstrated, and the activity of the

ACE inhibitors in some conditions has been reported in Circ. Res, Vol. 66, No. 1, pp. 242-

248 (1990), to be mediated by elevation of bradykinin leveis rather than inhibition of Ang II

formation. Consequently, it cannot be presumed that the effect of an ACE inhibitor is due

solely to prevention of angiotensin formation and subsequent inhibition of the renin

angiotensin system.

Neutral endopeptidase {EC 3.4.24.11; enkephalinase; atriopeptidase; NEP) is a zinc—

containing metalloprotease that cleaves a variety of peptide substrates on the amino

terminal side of aromatic amino acids. See Biochem. J., Vol. 241, pp. 237—247 (1987),

Substrates for this enzyme include, but are not limited to, atrial natriuretic factors (ANFs),

also known as ANPs, brain natriuretic peptide (BNP), met and leu enkephalin, bradykinin,

neurokinin A and substance P.

ANPs are a family of vasodilator, diuretic and anti-hypertensive peptides which have

been the subject of many recent reports in the literature. See, e.g., Annu. Rev. Pharm.

Tox., Vol. 29, pp. 23—54 (1989). One form, ANF 99-126, is a circulating peptide hormone

which is released from the heart during conditions of cardiac distension. The function of

ANF is to maintain salt and water homeostasis, as well as to regulate blood pressure. ANF

is rapidly inactivated in the circulation by at least two processes: a receptor-mediated

clearance reported in Am. J. Physiol, Vol. 256, pp. R469-R475 (1989), and an enzymatic

inactivation via NEP reported in Biochem. J., Vol. 243, pp. 183—187 (1987). It has been

previously demonstrated that inhibitors of NEP potentiate the hypotensive, diuretic,

natriuretic and plasma ANF responses to pharmacological injection of ANF in experimental

animals. The potentiation of ANF by two specific NEP inhibitors is reported by Sybortz et

al., J. Pharmacol, Exp. Ther., Vol. 250, No. 2, pp. 624-631 (1989), and in Hypertension, Vol.

15, No. 2, pp. 152—161 (1990), while the potentiation of ANF by NEP in general was

_2~
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I disclosed in U.S. Patent No. 4,749,688. In US. Patent No. 4,740, 499, Olins disclosed the

use of thiorphan and kelatorphan to potentiate atrial peptides. Moreover, NEP inhibitors

lower blood pressure and exert ANF—like effects, such as diuresis and increased cyclic

guanosine 3'.5'-monophosphate (cGMP) excretion in some forms of experimental

hypertension. The anti—hypertensive action of NEP inhibitors is mediated through ANF

because antibodies to ANF will neutralize the reduction in blood pressure.

Darrow et al. in European Patent Application No. 498361 disclose treating

hypertension or congestive heart failure with a combination of certain Ang II antagonists or

certain renin inhibitors with certain NEP inhibitors.

Powell et al. in European Patent Application No. 726072 disclose treating

hypertension or congestive heart failure with a combination of the Ang II antagonist 2—butyl—

8,7,8,9—tetrahydro-3-[[2'—(1f-l-tetrazol-5-yl)[‘l ,1'-biphenyl]—4—yl]methyI]—1 ,3—

diazaspiro[4.4]nonan-4-one with a NEP inhibitor or a dual acting vasopeptidase inhibitor

(single molecular entity with both ACE and NEP inhibitory activities). Prolonged and

uncontrolled hypertensive vascular disease ultimately leads to a variety of pathological

changes in target organs, such as the heart and kidney. Sustained hypertension can lead

as well to an increased occurrence of stroke. Therefore, there is a strong need to evaluate

the efficacy of anti—hypertensivetherapy, an examination of additional cardiovascular _

endpoints, beyond those of blood pressure lowering, to get further insight into the benefits of

combined treatment.

The nature of hypertensive vascular diseases is multifactorial. Under certain

circumstances, drugs with different mechanisms of action have been combined. However,

just considering any combination of drugs having different mode of action does not

necessarily iead to combinations with advantageous effects. Accordingly, there is a need

for more efficacious combination therapy which has tess deleterious side effects.

Other objects, features, advantages and aspects of the present invention will become

apparent to those of skill from the following description. It should be understood, however,

that the following description and the specific examples, while indicating preferred

embodiments of the invention, are given by way of illustration only. Various changes and

modifications within the spirit and scope of the disclosed invention will become readily

apparent to those skilled in the art from reading the following description and from reading the

other parts of the present disclosure.
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Detailed Descrigtion of the Preferred Embodiments

in one aspect, the present invention relates to pharmaceutical combinations

comprising Ualsartan or pharmaceutically acceptable salts thereof and a NEP inhibitor or a

pharmaceutically effective salts thereof, optionally in the presence of a pharrriaceuticailyr

acceptable carrier and pharmaceutical compositions comprising them.

In another embodiment, the present invention relates to methods of treating cardiac

and renal related conditions by administration of the pharmaceutical composition comprising

valsartan plus a NEP inhibitor.

Valsartan is the AT i—receptor antagonist (SJ-N-(‘l—carboxy—2—methyI—prop—1 —yI)—N—

pentanoyl-N—[Z;(1H—tetrazoI—S—yl)biphenyI—4-yI-methyi]amine of formula (I)

CH3\ /CH3
0 HC

CH? CH
I 2x

CH2

(1) 
HN \ N

\ f
N“—N

and is disclosed in EP 0443983 A and US. Patent No, 5,399,578, the disclosures of which

are incorporated herein in their entirety as if set forth herein.

A NEP inhibitor useful in said combination is a compound of the formula (II)

T2 if i3 I it
HS—CHz—CH—C" -NH—CH—(CH2);”C—R1 (“l

and pharmaceuticaily acceptable salts thereof,

wherein

R2 is alkyl of 1 to 7 carbons, trifluoromethyl, phenyl, substituted phenyl, -(Cl-lp)1 m 4-

phenyl, or —(CH2)1 to 4~substituted phenyl;

R3 is hydrogen, alkyl of “l to 7 carbons, phenyl, substituted phenyl, —(CH;_~)1m4-phenyl, or

—(l'.3H2)1 to [substituted phenyl;

R1 is hydroxy, alkoxy OH to 7 carbons, or NH;

-4-
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n is an integer from 1 to 15; and

the term substituted phenyl refers to a substituent selected from lower alkyl of 1 to 4

carbons, lower alkoxy of 1 to 4 carbons, lower alkylthio of 1 to 4 carbons, hydroxy, Cl, Br or
F.

Preferred selective NEP inhibitors of formula (II) include compounds,
wherein

R2 is benzyl;

R3 is hydrogen;

n is an integer from 1 to 9; and

R1 is hydroxy.

Even more preferred selective NEP inhibitors of formula (II) are reported in the

literature as SQ 28,603 which is the compound of formula (II),

wherein

R;- is benzyl;

R3 is hydrogen;

n is one; and

R1 is hydroxy.

The preparation of the selective NEP inhibitors of formula (II), wherein R2 is other

than trifluoromethyl are disclosed by Delaney et al. in US. Patent No. 4,722,810. The

preparation of the selective NEP inhibitors of formula (II), wherein R2 is trifluoromethyl are

disclosed by Delaney et al. in US. Patent No. 5,223,516.

NEP inhibitors within the scope of the present invention include compounds

disclosed in U.S. Patent No. 4,610,816, herein incorporated by reference, including in

particular N—[N—[1(S)-carboxyl—3—pheny]proplyl]—(S)—phenylalanyl]—(S)—isoserine and N—[N—

[((1S)-carboxy—2—phenyl)ethyl]—(S)~phenylalanyl]-[3-alanine; compounds disclosed in US.

Patent No. 4,929,641, in particular, N—[2(S)~mercaptomethyl—3—(2—methylphenyl)—

propionyl]methionine; 80 28603 (N-[2—(mercaptomethyl)-1-oxo-3—phenylpropyl]—[i—alanine),

disclosed in South African Patent Application No. 84f0670; UK 695?8 (cis-4-[[[1-[2-carboxy—

3—(2—methoxyethoxy)propyl]—cyclopentyl]carbonyl]amino]—cyclohexane'carboxylic acid) and its

active enantiomer(s); thiorphan and its enantiomers; retro-thiorphan; phoSphoramidon; and

-5-
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SQ 29072 (7—[[2-(mercaptomethy|)—1—oxo—3-phenylpropyl]amino]—heptanoic acid). Also

suitable for use are any pro-drug forms of the above—listed NEP inhibitors, e.g., compounds

in which one or more carboxylic acid groups are esterified.

NEP inhibitors within the scope of the present invention also include the compounds

disclosed in US, Patent No. 5,217,996, particularly, N—(3—carboxy~1-oxopropyl)—(4S)—p-

phenylphenylmethyl)~4-amino-2R—methylbutanoic acid ethyl ester; the compounds disclosed

in EP 00342850, particularly, (S)—cis-4-[1-[2-(5-indanyloxycarbonyl)«3-(2-

methoxyethoxy)propyl]-1-cyclopentanecarboxamido]-1-cyclohexanecarboxylic acid; the

compounds disclosed in GB 02218983, particularly, 3~(‘l—[6—endo—

hydroxymethylbicyclo[2,2,1]heptane~2—exo-carbamoyl]cyclopentyl)—2—(2—

methoxyethyl)propanoic acid; the compounds disclosed in WC) 92104706, particularly,

N—(1—(3—(N—t—butoxycarbonyI—(S)—prolylamino)-2(S}-t-butoxy- _

carbonylpropyI)cyclopentanecarbonyl)-O-benzyl—(S)—serine methyl ester; the compounds

disclosed in EFJ 00343911; the compounds disclosed in JP 06234754; the compounds

disclosed in EP 00361365, particularly, 4—[[2—(mercaptomethyl)—1—oxo—3—

phenylpropyl]aminojbenzoic acid; the compounds disclosed in WO 90109374, particularly,

3-[1-(cis—4—carboxycarbonyl—cfs—3—butylcyclohexylsr-1-oarboamoyl)cyclopentyl]—2S—(2—

methoxyethoxymethyl)propanoic acid; the compounds disclosed in JP 07157459,

particularly, N-((2S)—2—(4~biphenylmethyl}-4-carboxy-5-phenoxyvaleryl}glycine; the

compounds disclosed in WC 94.115908, particularly, N-(1-(N-hydroxycarbamoylmethy|)—1—

cyclopentanecarbonyl)-L-phenylalanine; the compounds disclosed in US. Patent No.

5,273,990, particularly, (S)-(2-biphenyl-4-yl)—1-(TH—tetrazol-S-yl)ethylamino)

methylphosphonic acid; the compounds disclosed in US. Patent No. 5,294,632, particularly,

(S)—5—(N—(2-(phosphonomethylamino)—3—(4—bipheny|)propionyl)—2—aminoethyl)tetrazolej. the

compounds disclosed in US. Patent No. 5,250,522, particularly, B-Alanine, 3~[1,1'—biphenyl}—

4—yl—N—{diphenoxyphosphinyl)methyl]—L-alanyl; the compounds disclosed in EP 00636621,

particularly, N—{2-carboxy-4-thienyl)—3—mercapto—2—benzylpropanamide; the compounds

disclosed in WO 93109101, particularly, 2-(2-mercaptomethyl—3—phenylpropionamido)thiazol-

4—ylcarboxylic acid; the compounds disclosed in EP 00590442, particularly, ((L)—I_(1—((2,2—

dimethyl—1,3—dioxolan-4-yl)-methoxy)carbonyl)-2-pheny]ethyl)-L-phenylalanyl)-B-alanine, N—

[N—[(L)-[1-[(2,2-dimethyl-1,3-dioxolan-4-yl)-methoxy]carbonyl]-2-phenylethyl]-L-phenylalany|]—

(R)—alanine, N—[N—[(L}-1-carboxy-2-phenylethyl]-L-phenylalanyl]-(R)-alanine, N—[2—

acetylthiomethyl—3—(2—methyt—phenyl)propionyl]~methionine ethyl ester, N—[2—mercaptomethyl—

3—(2—methylphenyl}propioyl]—methionine, N-[2(S)-mercaptomethyl-3-(2-

methylphenyl)propanoyl]-(S)—isoserine, N—(S)—[3—mercapto—2—(2—methylphenyl)propionyl]~(S)-

-5-
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- 2-methoxy-(R)-a|anine, N—[1—[[‘l(S)-benzy|oxycarbonyl—3—

phenylpropyl]amino]cyclopentylcarbonyl]—(S)—isoserine, N-[1 -[[‘l(S)—carbonyl—3—

phenylpropy]amino]-cyclopentylcarbonyl}-(S)-isoserine, 1,1'-[dithiobis-[2(SJ-(2-

methylbenzyl)—1~oxo—3,1-propanediyl]]—bis-(S)-isoserine, 1,1'-[dithiobis-[2(S)-(2—

methylbenzyl)—‘1—oxo—3,‘l-propanediyl]]-bi‘s-(S)-methionine, N-(3-phenyl-2—(mercaptomethyl)-

propionyl)-(S)-4-(methylmercapto)methionine, N-[Z-acetylthiomethyl-3-phenyl-propionyl]—3—

aminobenzoic acid, N—[2—mercaptomethyl-3-phenyl-propionyl]-3-aminobenzoic acid,

N~[1-(2-Carboxy—4—pheny|butyl)—cyclopentanecarbonyl]-(S)—isoserine,

N—[1—(acetylthiomethyl)cyclopentane—carbony|]—(S)—methionine ethyl ester.

3(S)-{2-(acetylthiomethyl)—3—phenyl~propionyl]amimo~c—caprolactam; and the compounds

disclosed in W0 93l’10773, particularly, N-(2-acetylthiomethyl—S—(2—methylphenyl)propionyl)—

methionine ethyl ester.

The compounds to be combined can be present as pharmaceutically acceptable

salts. If these compounds have, for example, at least one basic center, they can form acid

addition salts. Corresponding acid addition salts can also be formed having, if desired, an

additionally present basic center. The compounds having at least one acid group. for

example, COOH, can also form salts with bases. Corresponding internal salts may

furthermore be formed, if a compound comprises, e.g., both a carboxy and an amino group.

With respect to N—(3—carboxy-1—oxopropyl)-(4S)—p—phenylphenylmethyl)—4—amino—2R—

methylbutanoic acid ethyl ester, preferred salts include the sodium salt disclosed in US.

Patent No. 5,217,996, the triethanolamine salt and the tn's(hydroxymethyl)aminomethane

salt. Preparation of the triethanolamine salt and the tris(hydroxymethyl)aminomcthane salt

may be carried out as follows;

Itiethanolamine

To N-(B-carboxy-1-oxopropyl)—(4S)—p—phenylphenylmethyl)-4—amino-2R—methylbutanoic acid

ethyl ester (349 mg, 0.848 mmol) is added 5 mL of ethyl ether and 0.113 mL (0.848 mmol)

of triethanolamine in 1 mL of ethyl acetate. The solid was collected and dried melting at

{SQ—71°C.
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Trisghydroxymethyll aminomethane

To N—(B—carboxy—‘l-oxopropyl)-(4S)-p-phenylphenylmethyl)—4—amino—2R-methylbutanoic acid

ethyl ester (3.2 g, 7.78 mmol) is added 32 mL of ethyl acetate and 940 mg (7.78 mmol)

trr's(hydroxymethyl)aminomethane. The suspension is diluted with 45 mL of ethyl acetate

and refluxed overnight (~20 hours). The reaction is cooled to 0°C, filtered, solid washed

with ethyl acetate and dried melting at 114—115°C_

It has surprisingly been found that, a combination of valsartan and a NEP inhibitor

achieves greater therapeutic effect than the administration of valsartan, ACE inhibitors or

NEP inhibitors alone and promotes iess angioedema than is seen with the administration of

a vasopeptidase inhibitor alone. Greater efficacy can also be documented as a prolonged

duration of action. The duration of action can be monitored as either the time to return to

baseline prior to the next dose or as the area under the curve (AUC) and is expressed as

the product of the change in blood pressure in millimeters of mercury (change in mmHg)

and the duration of the effect (minutes, hours or days).

Further benefits are that lower doses of the individual drugs to be combined

according to the present invention can be used to reduce the dosage, for example, that the

dosages need not only often be smaller but are also applied less frequently, or can be used

to diminish the incidence of side effects. The combined administration of valsartan or a

pharmaceutically acceptable salt thereof and a NEP inhibitor or a pharmaceutically

acceptable salt thereof results in a significant response in a greater percentage of treated

patients, that is, a greater responder rate results, regardless of the underlying etiology of the
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condition. This is in accordance with the desires and requirements ofthe patients to be

treated.

It can be shown that combination therapy with valsartan and a NEP inhibitor results

in a more effective anti-hypertensive therapy (whether for malignant. essential. reno—

vascular. diabetic, isolated systolic or other secondary type of hypertension) through

improved efficacy. as well as a greater responder rate. The combination is also useful in the

treatment or prevention of heart failure. such as (acute and chronic) congestive heart failure.

left ventricular dysfunction and hypertrophic cardiomyopathy. diabetic cardiac myopathy.

supraventricular and ventricular arrhythmias. atrial fibrillation. atrial flutter or detrimental

vascular remodeling It can further be shown that a valsartan and NEP inhibitor therapy

proves to be beneficial in the treatment and prevention of myocardial infarction and its

sequelae. A valsartan plus NEP inhibitor combination is also useful in treating

atherosclerosis, angina (whether stable or unstable), and renal insufficiency (diabetic and

non—diabetic). Furthermore. combination therapy using valsartan and a NEP inhibitor can

improve endothelial dysfunction. thereby providing benefit in diseases in which normal

endothelial function is disrupted. such as heart failure. angina pectoris and diabetes.

Furthermore. the combination of the present invention may be used for the treatment or

prevention of secondary aldosteronism. primary and secondary pulmonary hypertension.

renal failure conditions. such as diabetic nephropathy, giomerulonephritis. scleroderma.

glomerular sclerosis. proteinuria of primary renal disease and also renal vascular

hypertension. diabetic retinopathy. the management of other vascular disorders. such as

migraine. peripheral vascular disease. Raynaud's disease. luminal hyperplasia. cognitive

dysfunction. such as Alzheimer's; glaucoma and stroke.

The person skilled in the pertinent art is fully enabled to select a relevant test mode!

to prove the efficacy of a combination of the present invention in the hereinbefore and

hereinafter indicated therapeutic indications.

Representative studies are carried out with a combination of valsartan and

N—(3—carboxy-1-oxopropyl)-(4S)—p—pheny|phenylmethyl)—4-amino—2R—methylbutanoic acid

ethyl ester. e_g_. applying the following methodology:

Drug efficacy is assessed in various animal models including the

deoxycorticosterone acetate-salt (DOCA-salt) rat and the spontaneously hypertensive rat

(SHR). either maintained on a normal salt diet or with salt loading (4—8% salt in rat chow or

1% NaCl as drinking water)
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The DOCAmsalt test model utilizes either an acute or chronic study protocol. An

acute study procedure involves assessment of the effects of various test substances over a

six-hour experimental period using rats with indwelling femoral arterial and venous

catheters. The acute study procedure evaluates test substances for their ability to reduce

blood pressure during the established phase of DOCA—salt hypertension. In contrast, the

chronic study procedure assesses the ability of test substances to prevent or delay the rise

in blood pressure during the d_ey_e_lp_pme_nt__ph_a_se of DOCA-salt hypertension. Therefore,

blood pressure will be monitored in the chronic study procedure by means of a

radiotransmitter. The radiotransmitter is surgically implanted into the abdominal aorta of

rats, prior to the initiation of DOCA-salt treatment and thus, prior to the induction of

hypertension. Blood pressure is chronically monitored for periods of up to six weeks

(approximately one week prior to DOCA-salt administration and for five weeks thereafter).

Rats are anesthetized with 2-3% isofiurane in oxygen inhalant followed by Amytal

sodium (amobarbital) 100 mgi‘kg, i.p. The level of anesthesia is assessed by a steady

rhythmic breathing pattern.

Acute study procedure:

Rats undergo a unilateral nephrectomy at the time of DOCA implantation. Hair is clipped on

the left flank and the back of the neck and scrubbed with sterile alcohol swabs and

povidonefiodine. During surgery rats are placed on a heating pad to maintain body

temperature at 37"C.

A 20 mm incision is made through the skin and underlying muscle to expose the left kidney.

The kidney is freed of surrounding tissue, exteriorized and two ligatures (3—0 silk) are tied

securely around the renal artery and vein proximal to their juncture with the aorta. The renal

artery and vein are then severed and the kidney removed. The muscle and skin wounds are

closed with 4—0 silk suture and stainless steel wound clips, respectively. At the same time. a

15 mm incision is made on the back of the neck and a three-week—release pellet (innovative

Research of America, Sarasota‘ FL) containing DOCA (100 mgi'kg) is implanted

subcutaneously (so). The wound is then closed with stainless—steel clips and both wounds

are treated with povidoneliodine; the rats are given a post-surgical intramuscular (i.m.)

injection of procaine penicillin G (100,000 U) and buprenorphine (005—01 mgi’kg) so. The

rats are immediately placed on 1% NaCl + 0.2% KCI drinking water; this treatment continues

for at least 3 weeks at which time the animals have become hypertensive and available for

experimentation.
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Forty-eight hours prior to experimentation, animals are anesthetized with isoflurane and

catheters are implanted in the femoral artery and vein for measuring arterial pressure,

collection of blood and administration of test compounds. Rats are allowed to recover for

48 hours while tethered in a Plexiglas home cage, which also serves as the experimental

chamber.

Chronic study procedure:

This procedure is the same as above except that rats are implanted with a radiotransmitter,

7-10 days prior to the unilateral nephrectomy and initiation of DOCA and salt. In addition,

rats do not undergo surgery for placement of femoral arterial and venous catheters.

Radiotransmitters are implanted as described in Bazil et al., "Telemetric Monitoring of

Cardiovascular Parameters in Conscious Spontaneously Hypertensive Rats", J. Cardiovasc.

Pharmacol, Vol. 22, pp. 897—905 (1993).

Protocols are then set—up on the computer for measurement of blood pressure, heart

.rate, etc., at pre-determined time points. Baseline data is collected at various time points

and over various time intervals. For example, baseline or pre—dose values usually consist of

data collection and averaging over three consecutive, 24—hour time periods prior to drug

administration.

Blood pressure. heart rate and activity are determined at various pre—selected time

points before, during and after drug administration. All measurements are performed in

unrestrained and undisturbed animals. The maximum study time, determined by battery life.

could be as long as nine months. For studies of this duration, rats are dosed orally

(1—3 lekg vehicle), no more than twice daily or drug is administered via the drinking water

or mixed with food. For studies of a shorter duration, that is, up to eight weeks, drugs are

given via so. implanted osmotic minipumps. Osmotic minipumps are selected based on

drug delivery rate and time. Valsartan dosages range from 1—10 mgi'kglday and N—(B—

carboxy—1—oxopropyl)—(4S)-p-phenylphenylmethyl)—4—amino-2R-methylbutanoic acid ethyl

ester range from 10-50 mgfkgfday. ‘

-11-
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Additionally, SHRs are utilized to study the effects of valsartan in combination with

N—(3—carboxy—‘l —oxopropyl)-(4S)-p-phenylphenylmethyl)~4-amino-2R—methylbutanoic acid

ethyl ester. The hypertensive background of the SHR is modified either by chronic salt
loading in an effort to suppress the renin angiotensin system (RAS) or chronic salt depletion

to activate the RAS in the SHR. These manipulations will be carried out to more extensively

evaluate the efficacy of the various test substances. Experiments performed in SHRs are

supplied by Taconic Farms, Germantown, NY (Tac:N(SHR)fBR). A radiotelemetric device

(Data Sciences International, Inc., St. Paul, MN) is implanted into the lower abdominal aorta

of all test animals between the ages of 14-16 weeks of age. All SHRs are allowed to

recover from the surgical implantation procedure for at least two weeks prior to the initiation

of the experiments. Cardiovascular parameters are continuously monitored via the

radiotransmitter and transmitted to a receiver where the digitized signal is then collected and

stored using a computerized data acquisition system. Blood pressure (mean arterial,

systolic and diastolic pressure) and heart rate are monitored in conscious, freely moving and

undisturbed SHR in their home cages. The arterial blood pressure and heart rate are

measured every 10 minutes for 10 seconds and recorded. Data reported for each rat

represent the mean values averaged over a 24—hour period and are made up of the 144—10

minute samples collected each day. The baseline values for blood pressure and heart rate

consist of the average of three consecutive 24-hour readings taken prior to initiating the

drug treatments. All rats are individually housed in a temperature and humidity controlled

room and are maintained on a 12-hour light dark cycle.

In addition to the cardiovascular parameters, weekly determinations of body weight

also are recorded in all rats. Treatments are administered in the drinking water, via daily

oral gavage or in osmotic minipumps as stated above. If given in drinking water, water

consumption is measured five times per week. Valsartan and N—(3—carboxy—‘l—oxopropyl)—

(4S)-p-phenylphenylmethyl)—4-amino-2R-methylbutanoic acid ethyl ester doses for individual

rats are then calculated based on water consumption for each rat, the concentration of drug

substance in the drinking water and individual body weights. All drug solutions in the

drinking water are made up fresh every three to four days. Typical dosages for valsartan in

drinking water range from 3-30 mgi'kgiday whereas the dosage of N—(3-carboxy-1-

oxopropyl)-(4S)-p-phenylphenylmethyl)—4—amino—2R-methylbutanoic acid ethyl ester is highly

dependent upon the specific agent used. in most situations, a daily dose will not exceed 50

mgfkgiday when administered as the monotherapy. In combination, lower dosages of each

agent are used and correspondingly, valsartan is given in the range of 1-30 mgl’kgfday and

N—(3—carboxy-1-oxopropyl)—(4S)—p—phenylphenylmethyl)—4-amino-2R-methylbutanoic acid

-12-

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 018



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 019

ii"'|: -51 -.:i
m i].:.I‘ ...-fi.. .::.!'-..

  

ethyl ester in dosages below 50 mgi’kgfday. However, in cases wherein the responder rate

is increased with combination treatment, the dosages are identical to those used as

monotherapy.

When drugs are administered by oral gavage, the dose of valsartan ranges from

1-50 mgrkgr‘day and N-(3-carboxy—1—oxopropyl}—(4S)-p-phenylphenylmethyI)—4—amino—2R—

methylbutanoic acid ethyl ester does not exceed 100 mglkgfday

Upon completion of the chronic studies, SHR or DOCAvsalt rats are anesthetized

and the heart rapidly removed. After separation and removal of the atrial appendages, left

ventricle and left plus right ventricle (total) are weighed and recorded. Left ventricular and

total ventricular mass are then normalized to body weight and reported. All values reported

for blood pressure and cardiac mass represent the group mean i sem.

Vascular function and structure are evaluated after treatment to assess the

beneficial effects of the combination. SHR are studied according to the methods described

by Intengan et al,, Circulation, Vol. 100, No. 22, pp. 2267—2275 (1999). Similarly, the

methodology for assessing vascular function in DOCA—salt rats is described in lntengan et

al., i--fypertension, Vol. 34, No. 4, Part 2, pp. 907—913(1999).

The available results indicate an unexpected therapeutic effect of a combination

according to the invention.

in one aspect is the object of this invention to provide a pharmaceutical combination

composition, e.g., for the treatment or prevention of a condition or disease selected from the

group consisting of hypertension, heart failure, such as (acute and chronic) congestive heart

failure, left ventricular dysfunction and hypertrophic cardiomyopathy, diabetic cardiac

myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation, atrial flutter,

detrimental vascular remodeling, myocardial infarction and its sequelae, atherosclerosis,

angina {whether unstable or stable), renal insufficiency (diabetic and non-diabetic), heart

failure, angina pectoris, diabetes, secondary aldosteronism, primary and secondary

pulmonary hypertension, renal failure conditions, such as diabetic nephropathy,

glomerulonephritis, scleroderma, glomerular sclerosis, proteinuria of primary renal disease,

and also renal vascular hypertension, diabetic retinopathy, the management of other

vascular disorders, such as migraine, peripheral vascular disease, Raynaud's disease,

luminal hyperplasia, cognitive dysfunction, such as Alzheimer's, glaucoma and stroke which

composition comprises:
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(i) the AT 1—antagonists valsartan or a pharmaceutically acceptable salt thereof; and

(ii) a NEP inhibitor or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

In this composition, components (i) and (ii) can be obtained and administered

together, one after the other or separately in one combined unit dose form or in two

separate unit dose forms. The unit dose form may also be a fixed combination.

A further aspect of the present invention is a method for the treatment or prevention

of a condition or disease selected from the group consisting of hypertension, heart failure.

such as (acute and chronic) congestive heart failure, left ventricular dysfunction and

hypertrophic cardiomyopathy, diabetic cardiac myopathy, supraventricular and ventricular

arrhythmias, atrial fibrillation, atrial flutter, detrimental vascular remodeling, myocardial

infarction and its sequelae, atherosclerosis, angina (whether unstable or stable), renal

insufficiency (diabetic and non-diabetic), heart failure, angina pectoris, diabetes, secondary

aldosteronism, primary and secondary pulmonary hypertension, renal failure conditions,

such as diabetic nephropathy, glomerulonephritis, scleroderma, glomerular sclerosis,

proteinuria of primary renal disease, and also renal vascular hypertension, diabetic

retinopathy, the management of other vascular disorders, such as migraine, peripheral

vascular disease, Raynaud's disease, luminal hyperplasia, cognitive dysfunction, such as

Alzheimer's, glaucoma and stroke, comprising administering a therapeutically effective

amount of combination of:

(i) the AT 1—antagonists valsartan or a pharmaceutically acceptable salt thereof; and

(ii) a NEP inhibitor or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier to a mammal in need of such treatment.

A therapeutically effective amount of each of the component of the combination of

the present invention may be administered simultaneously or sequentially and in any order.

The corresponding active ingredient or a pharmaceutically acceptable salt thereof

may also be used in form of a hydrate or include other solvents used for crystallization.

The pharmaceutical compositions according to the invention can be prepared in a

manner known per se and are those suitable for enteral, such as oral or rectal, and

parenteral administration to mammals (warm—blooded animals). including man, comprising a

therapeutically effective amount of the pharmacologically active compound, alone or in
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Combination with one or more pharmaceutically acceptable carriers, especially suitable for

enteral or parenteral application. Typical oral formulations include tablets, capsules, syrups.

elixirs and suspensions. Typical injectable formulations include solutions and suspensions.

The typical pharmaceutically acceptable carriers for use in the formulations

described above are exemplified by sugars, such as lactose, sucrose, mannltol and sorbitol;

starches, such as cornstarch, tapioca starch and potato starch; cellulose and derivatives,

such as sodium carboxymethyl cellulose, ethyl cellulose and methyl cellulose; calcium

phosphates, such as dicalcium phosphate and tricalcium phosphate; sodium sulfate;

calcium sulfate; polyvinylpyrrolidone; polyvinyl alcohol; stearic acid; alkaline earth metal

stearates, such as magnesium stearate and calcium stearate; stearic acid; vegetable oils.

such as peanut oil, cottonseed oil, sesame oil, olive oil and corn oil; non-ionic, cationic and

anionic surfactants;’ethylene glycol polymers; betacyclodextrin; fatty alcohols; and

hydrolyzed cereal solids, as well as other non-toxic compatible fillers, binders, disintegrants.

buffers, preservatives, antioxidants, lubricants, flavoring agents and the like commonly used

in pharmaceutical formulations.

The invention also relates to combining separate pharmaceutical compositions in kit

form. That is a kit combining two separate units: a valsartan pharmaceutical composition

and a NEP inhibitor pharmaceutical composition. The kit form is particularly advantageoUs

when the separate components must be administered in different dosage forms, e.g.,

parenteral valsartan formulation and oral NEP formulation; or are administered at different

dosage intervals.

These pharmaceutical preparations are for enteral, such as oral, and also rectal or

parenteral, administration to homeotherms. with the preparations comprising the

pharmacological active compound either alone or together with customary pharmaceutical

auxiiiary substances. For example, the pharmaceutical preparations consist of from about

01—90%, preferably of from about 1% to about 80%, of the active compounds.

Pharmaceutical preparations for enteral or parenteral administration are, e.g., in unit dose

forms, such as coated tablets, tablets, capsules or suppositories and also ampoules. These

are prepared in a manner which is known per se, e.g., using conventional mixing,

granulation, coating, solubulizing or lyophilizing processes. Thus, pharmaceutical

preparations for oral use can be obtained by combining the active compounds with solid

excipients, if desired granulating a mixture which has been obtained, and, if required or

necessary, processing the mixture or granulate into tablets or coated tablet cores after

having added suitable auxiliary substances.
-15-
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The dosage of the active compound can depend on a variety of factors, such as

mode of administration, homeothermic species, age andl’or individual condition.

Preferred dosages for the active ingredients of the pharmaceutical combination

according to the present invention are therapeutically effective dosages, especially those

which are commercially available.

Normally, in the case of oral administration, an approximate daily dose of from about

1 mg to about 360 mg is to be estimated, e.g., for a patient of approximately 75 kg in weight.

Valsartan is supplied in the form of suitable dosage unit form, e.g., a capsule or

tablet, and comprising a therapeutically effective amount, e.g., from about 20 mg to about

320 mg, of valsartan which may be applied to patients. The application of the active

ingredient may occur up to three times a day, starting, e.g., with a daily dose of 20 mg or

40 mg of valsartan, increasing via 80 mg daily and further to 150 mg daily up to 320 mg

daily. Preferably, valsartan is applied once a day (q.d.) or twice a day (bid) in heart failure

patients with a dose of 80 mg or 160 mg, respectively, each. Corresponding doses may be

taken, for example, in the morning, at mid—day or in the evening. Preferred is q.d. or b.i.d.

administration in heart failure.

In case of NEP inhibitors, preferred dosage unit forms are, e.g., tablets or capsules

comprising, e.g., from about 20 mg to about 800 mg, preferably from about 50 mg to about

700 mg, even more preferably from about 100 mg to about 600 mg and even more

preferably from about 100 mg to about 300 mg, administered q.d.

The above doses encompass a therapeutically effective amount of the active

ingredients of the present invention.

The following examples illustrate the above~described invention; however, it is not

intended to restrict the scope of this invention in any manner.
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Formulation Example 1: Film-Coated Tablets
  

Composition

 

  

 

  

Per Unit

Components (mg) Standards

Granulation ..__ I I

Valsaitan {- active ingredient) 80.00

Microcrystalline cellulosefAvicel PH 102 54.00 NF, Ph. Eur

Crospovidone 20.00 NF, Ph. Eur

Colloidal anhydrous silica/colloidal silicon dioxidemerosil 200 0.75 Ph Fur, NF

Magnesium stearate 2.5 NF. Ph. Eur

Blending .. . ......

Colloidal anhydrous silicai'colloidal silicon di0xidelAerosil 200 0.713 Ph. Eur, NF

Magnesium stearate 2.00 NF. Ph. Eur

Gaming .___..
Purified water' —

DIOLACK Pale Red 00F34899 7.00

Total Tablet Mass 16?.00  

“Removed during processing.

The film—coated tablet is manufactured, e.g., as follows;

A mixture of valsartan, microcrystalline cellulose, crospovidone, part of the colloidal

anhydrous silicalcolloidal silicon dioxideIAerosile 200, silicon dioxide and magnesium

stearate is premixed in a diffusion mixer and then sieve through a screening mill. The

resulting mixture is again pre-mixed in a diffusion mixer, compacted in a roller compactor

and then sieve through a screening mill. To the resulting mixture, the rest of the colloidal

anhydrous silicafcoltoidal silicon dioxidei’Aerosile 200 are added and the final blend is made

in a diffusion mixer. The whole mixture is compressed in a rotary tabtetting machine and the

tablets are coated with a film by using Diolack pale red in a perforated pan.
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Formulation Examgle 2:

Film-coated tablets
 

Composition

 

 

 

 

Per Unit

___ Components {mg} Standards
Granulation ... .. .._ I —

Valsartan (= active ingredient) 160.00

Microcrystalline cellulosel’Ayicel PH 102 108.00 NF, Ph. Eur

Crospovidone 40.00 NF, Ph. Eur

Colloidal anhydrous silicalcolloidal silicon dioxidel’Aerosil 200 1.50 Ph Fur, NF

. Magnesium stearate 5.00 NF. Ph. Eur

Blending m
Colloidal anhydrous silicalcolloidal silicon dioxidel’Aerosil 200 1.50 Ph. Eur, NF

Magnesium stearate 4.00 NF. Ph. Eur

Coating .. c _ . . _

Opadryw Light Brown 00F33172 10.00

Total Tablet Mass 330.00 

The film—coated tablet is manufactured, e.g.. as described in Formulation Example 1.

Formulation Examgle 3.

Him-coated tablets  

  

 
  

 
 

 
 

Composition
Per Unit

Components (mg) Standards

 

 
 

 

 
 

 

Core Internal Phase 

40.00

1.00
Valsartan [— actiye ingredient]
 

Silica, colloidal anhydrous (colloidal silicon dioxide) [=
glidant]

Ph. l:ur, USPINF
 

 
 
 

Magnesium stearate [= lubricant] 2—.w00 US PINF  

  

 

 

 

Crospovidone {= disintegrant] ”"2000 I Ph. Eur

Mlcrocrystallloo—callalose {2 binding agent] I. LJSPKN_F___
External Phase ———--—--—- I

Silica, colloidal anhydrous (colloidal silicon dioxide) [= 1.00 'Ph. Eur] LlSPiNF
glidant}

lVIagrlosium stearate [= lubricant] _ LJSPINF

  

  

 

Film Coating

Opadry Brown OOF16711"

Purified water“

Total Tablet Mass
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:The composition of the Opadry brown OOF16711 coloring agent is tabulated below.
“Removed during processing

Opacity“? Composition: 

Ingredient

iron oxide, black (CI. No. 77499, E 172)

Iron oxide, brown (C1. NO. 77499. E 172

Iron oxide, red (Cl. No. 77491, E 172)

Iron oxide, yellow (Ci. No. 77492, E 172)

Macrogolum (Ph. Eur)

Titanium dioxide (Ci. No. 77891, E 171)

Hypromellose (Ph. Eur)

Approximate "/0 Composition

0.50

0.50

0.50

0.50

4.00

14.00

80.00

The film—coated tablet is manufactured. e.g., as described in Formulation Example 1.

Formulation Example 4:

  

 

  

  

Capsules

Components Composition Per Unit (mg)

Valsartan [= active ingredient] 80.00 ._..
Microcrystalline cellulose 25.10

Crospouidone 13.00
Povidone 12.50

Magnesium stearate 1.30

Sodium lauryl sulphate 0.60 _
Shell

Iron oxide, red ((31. No. 77491, EC No. E 172) 0123

Iron oxide, yellow (C.| No. 77492, EC No. E 172) 0.123

Iron oxide. black (C.|. No. 77499. EC No. E 172) 0.245

Titanium dloxide 1540

Gelatin __ 747;.959 .

Total Tablet Mass 209.50 

The tablet is manufactured, e.g., as follows:

Granulation-Dams;

Valsartan and microcrystallin cellulose are spray-granulated in a fluidized bed granulator

with a granulating solution consisting of povidone and sodium lauryl sulphate dissolved in

purified water. The granulate obtained is dried in a fluidized bed dryer.

-19-

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 025 



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 026

Millingi’Blending

The dried granulate is

mass is then blended

Encapsulation

  

milled together with crospovidone and magnesium stearate. The

in a conical screw type mixer for approximately 10 minutes.

The empty hard gelatin capsules are filled with the blended bulk granules under controlled

temperature and humi

weight—checked and q

dityI conditions. The filed capsules are de—dusted, visually inspected,

uarantined until by Quality Assurance department.

Formulation Example 5:

 

 

 

  

Capsules

Components Composition Per Unit {mg}

Veils—£005 i; active ingredient] _ 160.00 '
Microcrystailine cellulose 50.20

Crospovidone 26.00

Povidone 25.00

Magnesium stearate 2.60

Sodium lauryl sulphate 1.20
Shell

Iron oxide, red (C.|, No. 7?491. EC No. E 172) 0.123

Iron oxide, yellow (Cl. No. 77492, EC No. E 172) 0.123

Iron oxide, black (Cl 01077499. EC No. E 172) 0.245

titanium dioxide 1.540

Gelatin 70.669
._.. Total Tablet Mass 342.00

The formulation is ma

 

nufactured, eg.‘ as described in Formulation Example 4.

Formulation Example 6:

Hard Geiari'ne Capsule  

 

 

Components Composition Per Unit (mg)

Vaisar‘tan [= active ingredient] 80.00

Sodium lauryi sulphate 0.60

Magnesium stearate 1.30

Povidone 12.50

Crospovidone 13.00

Microcystalline cellulose 21.10 _ _

— Total Tablet Mass 130.00  
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Formulation Example 7:

A hard gelatin capsule, comprising as active ingredient, e.g., (S)—N—(1~carboxy—2—

methylpropfi-yI)-N—pentanoyl-N-[2'(1H-tetrazol-S-yl)biphenyl—4—yl—methyl]amine, can be

formulated, e.g., as follows:

 

  

 
Components Composition -Per Unit (mg-i“

(1) Valsartan H I 80.00

(2) Microcystalline cellulose 110.0

(3) Polyvidone K30 45.2

(4) Sodium Iauryl sulfate 1.?

(5) Crospovidone 26.0

(6) Magnesium stearate 2.6  

Components (1) and (2) are granulated with a solution of components (3) and (4) in water.

The components (5) and (6) are added to the dry granulate and the mixture is filled into

size 1 hard gelatin capsules.

All publications and patents mentioned herein are incorporate by reference in their

entirety as if set forth in full herein.
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What is claimed is:

1. A pharmaceutical composition comprising;

(i) the AT 1—antagonist valsartan or a pharmaceutically acceptable salt thereof; and

(ii) a NEP inhibitor or a pharmaceutically acceptable salt thereof and a

pharm aceutically acceptable carrier.

2. The pharmaceutical composition of Claim 1, wherein the NEP inhibitor is selected

from the group consisting of SO 28,603, N—[N—[1(S)—carboxyl-S-phenylproplyI]—(S)-

pheny|a|anyl]—(S)—isoserine, N—[N—[({1S)—carboxy-2-phenyl)ethyl]—(S)—phenylalanyl]—B—alanine,

N—[2(S)—mercaptomethyI—3—(2—methylphenyl)-propionyl]methionine, (cfs—4—[[[‘l —[2—carboxy-3—

(2-methoxyethoxy)propyl]—cyclopentyl]carbonyl]aminol—cyclohexanecarboxylic acid).

thiorphan, retro—thiorphan, phosphoramidon, SQ 29072, N—(3—carboxy—1—oxopropyI)-(4S)—p—

phenylphenylmethyI)—4—amino—2R—methylbutanoic acid ethyl ester, (S)-cfs—4-[1-[2-(5-

indany|oxycarbonyl)-3-(2-methoxyethoxy)propyl]-1-cyclopentanecarboxamido]-1-

cyclohexanecarboxylic acid, 3-(1-[B-endo—hydroxymethylbicyclo[2,2,1]heptane—2—exo -

carbamoyl]cyclopentyl)-2—(2-methoxyethyl)propanoic acid, N—(1u(3-(N~t—butoxycarbonyl (S)—

prolylamino]—2(S)-t-butoxy~carbonylpropyl)cyclopentanecarbonyI)—O—benzy|—(S)—serine

methyl ester, 4—[[2—(mercaptomethyI)-'l-oxow3—pheny|propyl]amino]benzoic acid, 3—[1-(cis—4—

carboxycarbonyl-cis-3-butylcyclohexyt-r—l-carboamoyl)cyclopenty|]—2S-(2—

methoxyethoxymethyl)propanoic acid, N—((2S)—2—(4—biphenylmethy|)—4—carboxy—£j—

phenoxyvaleryl)glycine, N—(1-(N—hydroxycarbamoylmethyl)—1—cyclopentanecarbonyl)—L—

phenylalanine, (S)—(2—biphenyl-4-yl)—1—(1H—tetrazoI—5-yl)ethylamEno) methylphosphonic acid,

(S)—5—(Na(2—(phosphonomethylamino)-3-(4—biphenyl)propionyl)—2-aminoethy|)tetrazole,

LB—alanine, 3—[1,1'-biphenyI]—4—yl—N—[diphenoxyphosphinyl)methyl]—L—alany|, N—(2—carboxy—4—

thienyl)~3—mercapto-Zwbenzylpropanamide, 2—(2—mercaptomethyl—3-

phenylpropionamido)thiazol—4—ylcarboxylic acid, (L)-(‘l~((2,2-dimethyl—1,3—dioxolan-4-yl)-

methoxy)carbonyl)—2—pheny|ethyl)—L—phenylalanyl)—[3—alanine, N—[N—[{L)-[‘l—[(2,2—dimethyl—1 ,3—

dioxolan-4-yl)—methoxy]carbonyl]—2-phenylethyi]—t:phenylalanyl]-(R)-a|anine,

N-[N-[(L)-’l -carboxy-2—phenylethyl]—prhenylalanyl]—(R)-alanine, N—[Z—acetylthiomethyl-3—(2—

methyl—phenyl)propionyl]-methionine ethyl ester, N—[2—mercaptomethyl~3-(2-

methylphenyl)propioyl]~methionine, N—[2(S)-mercaptomethyl-3-(2~methylphenyl)propanoyl]—

(S)-isoserine, N—(S)—[3—mercapto-2—(2-methylphenyl)propionyl}(S)-2—methoxy-(R)~alanine,

N~[1—[[1{S)—-benzyloxycarbonyl-3-phenylpropyl]amino]cyclopentylcarbonyl]—(S)-isoserine,
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N-[t—[[1(S)—carbonyl-3-phenylpropy]amino]—cyclopentylcarbonyl]—(8)-isoserine, 1,1'—{dithiobis—

[2(S)-(2-methy|benzyl)-1-oxo-3,1-propanediyl]]-bfs-(S)—isoserine, 1,1'—[dithiobis—{2(8)—(2v

methylbenzyl)-1-oxo—3,1—propanediyl]]—bfs—(S)—methionine, N—(S—phenyl—2—(mercaptomethyl)—

propionyt)—(S)-4-(methylmercapto)methionine, N-[2—acetylthiomethyl—3-phenyl—propionyl]—3

aminobenzoic acid, N-[2-mercaptomethyl-B-phenyl-propionyl]-3-aminobenzoic acid,

N—[t—(2—carboxy—4—phenylbutyl)—cyc|opentanecarbonyl]-(S)—isoserine,

N—[1—(acetylthiomethyl)cyclopentane-carbonyl]—(S)~methionine ethyl ester,

3(S)—[2—(acetylthiomethyl)—3—pheny|~propionyl]amimo—a-caprolactam and

N—(2—acetylthiomethyI-3-(2—methylphenyl)propionyl)-methionine ethyl ester, or in each case,

a pharmaceutically acceptable salt thereof.

3. The pharmaceutical composition of Claim 2, wherein N-(3vcarboxy-1 -oxopropyl)—

(4S)-p-phenytphenylmethyl)-4—amino-2R—methylbutanoic acid ethyl ester is a triethanolamine

or frfs(hyd roxymethyl)aminomethane salt thereof.

4. A kit comprising in separate containers in a single package pharmaceutical

compositions comprising in one container a pharmaceutical composition comprising a NbP

inhibitor and in a second container a pharmaceutical composition comprising valsartan.

5. A method for the treatment or prevention of a condition or disease selected from the

group consisting of hypertension, heart failure, such as (acute and chronic) congestive heart

failure, left ventricular dysfunction and hypertrophic cardiomyopathy, diabetic cardiac

myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation, atrial flutter,

detrimental vascular remodeling, myocardial infarction and its sequelae, atherosclerosis,

angina (whether unstable or stable), renal insufficiency (diabetic and non—diabetic), heart

failure, angina pectoris, diabetes, secondary aldosteronism, primary and secondary

pulmonary hypertension, renal failure conditions, such as diabetic nephropathy,

glomerulonephritis, scleroderma, glomerular sclerosis, proteinuria of primary renal disease,

and also renal vascular hypertension, diabetic retinopathy, the management of other

vascular disorders, such as migraine, peripheral vascular disease, Raynaud's disease,

luminal hyperplasia, cognitive dysfunction, such as Alzheimer's, glaucoma and stroke,

comprising administering a therapeuticatly effective amount of combination of:

(i) the AT 1—antagonists valsartan or a pharmaceutically acceptable salt thereof; and

(ii) a NEP inhibitor or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier to a mammal in need of such treatment.
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5. A method as claimed in Claim 5, wherein the NEP inhibitor is selected from the

group consisting of SO 28,603, N-[N-[1(S)-carboxyl-3-phenylprop|yl]—(S)—phenyla|anyl]—(S)—

iscserine, N~[N-[((1'S)—carbcxy—Z—phenyl)ethyl]—(S)—phenylalanyl]-B-alanine,

Na[2{S)—mercaptomethyl-S—(Z—methylphenyl)—propionyl]methionine, (cis—4-[[[1-[2-carboxy~3—

(2-methoxyethoxy)propyi]—cyc!opentyI]carbonyl]amino}—cyclohexanecarbcxylic acid),

thiorphan, retro-thiorphan, phosphoramidon, 80 29072, N—(3—carboxy—1—oxopropyl)—(4S)—p—

phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester, (S)—cis—4~[‘l—[2—(5—

indanyloxycarbonyl)—3—(2—methoxyethoxy)propyl]-1-cyclopentanecarboxamido]—‘l ~

cyclohexanecarboxylic acid, 3-(1-[6-endo-hyd roxymethylbicyclo[2,2,11heptane—2—exo—

carbamoyl]cyclopenty|)-2—(2-methoxyethyl)propanoic acid, N-(1-(3-(N-r-butoxycarbonyl—(S)-

prolylamino)—2(S)—t—butoxy—carbonylpropyI)cyclcpentanecarbcnyl)—O-benzyl-(S)-serine

methyl ester, 4—[[2—(mercaptcmethyI)—1—oxo~3—phenylpropyl]amino]benzoic acid, 3—[1—(cr‘s—4—

carboxycarbonyI—CfS—B—butylcyclohexyl-r-‘l-carboamoyl)cyclopentyl]—2S—(2—

methoxyethoxymethyl)propancic acid, N—((28)—2—(4—biphenylmethyl)—4—carboxy—5—

phenoxyvaleryl)glycine, N-(‘l -(N-hydroxycarbamoylmethyl)—1—cyclopentanecarbonyl)—L—

phenylalanine, (S)-(2—biphenyl-4-yl)-‘l—(1H—tetrazol-S-yl)ethylamino) methylphosphonic acid,

(S)—5—(N-(2-(phosphonomethylamino)—3—(4—biphenyl)propionyl)—2—aminoethyl)tetrazo|e,

B-alanine, 3—[1,1'—biphenyl]—4—y|—N-[diphenoxyphosphinyl)rnethy|]—L-a|anyl, N—(2—carboxy~4—

thienyl)-3—mercaptc—2—benzylpropanamide, 2—{2—mercaptomethyl~3—

phenylpropionamido)thiazol-4-ylcarboxylic acid, (L)-(1-((2,2—dimethyl-1,3-dioxolan—4—yl)—

methoxy)carbonle-2-phenylethyl)—L—phenylalanyl)—B—alanine, N—[N—[(L)—[l—[(2,2—dimethy|—‘l ,3—

dioxolan—4—yl)—methcxy]carbonyl]—2—phenylethyl]—L—phenylalanyl]—(R)—alanine,

N—[N—[(L)-1-carboxy-2-phenylethyl]—L-phenylalanyl]—(R)—alanine, N-[2-acetylthiornethyl-3-{2—

methyl—phenyl)propionyl]-methicnine ethyl ester, N-[Z-mercaptomethyl—3—(2—

methylphenyl)propioyl]—methionine, N—[2(S)—mercapt0methyl—B—(Z—methylphenyl)propanoyl]—

{S)-isoserine, N-(S)-[3—mercapto-Z-(2—methylphenyl)propionyl]—(S)-2-methoxy—(R)—alanine,

N-[1-[[1(S)—benzyloxycarbonyI-a-phenylpropyl]amino]cyclopentylcarbonyl]-(S)-isoserine,

N—[1—[[1(S)—carbonyl—B—phenylpropy]amino]—cyclopentylcarbonyl]—(S)-isoserine, 1,1'-[dithiobis—

[2(S)—(2—methylbenzyl)—1—oxo—3,1—propanediyl]]—bfs—(S)—isoserine, l,1'—[dithicbis—[2(S)—(2—

methylbenzyl)—1—oxo—3,1—prcpanediyl}]—bis—(S)—methionine, N—(S—phenyl~2—(mercaptomethyl)—

propionyl)—(S)—4—(methylmercapto)methi0nine, N—[2—acetylthiamethyI—B—phenyl—prcpionyl]—3—

aminobenzoic acid, N-[2-mercaptomethyl—S—phenyl—propicnyl]—3—amincbenzoic acid,

N—{1—(2—carboxy—4—phenylbutyl)—cyc|opentanecarbonyI]-(S)-isoserine,

N—[1—(acetylthiomethyl)cyclopentane—carbcnyl]-(S)—rnethi0nine ethyl ester,

3(S)—[2—(acetylthiomethyI)-3-phenyI-propionynamimo-s—caprolactam and
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N~(2-acetylthiomethyl—3—(2—methylphenyl)prOpionyl)-methionine ethyl ester, and in each

case, a pharmaceutically acceptable salt thereof.

7. The method of Claim 6, wherein N-(3—carboxy—‘l—ox0propyl)—(4S)—p—

phenylphenylmethyl)—4—amino—2R~methylbutanoic acid ethyl ester is a triethanolamlne or

tris(hydroxymethyl)aminomethane salt thereof.

8. A triethanolamine salt of N~(3-carboxy—‘l —oxopropyl)-(4S)-p—phenylphenylmethyl)—4—

amino—ZR-methylbutanoic acid ethyl ester.

9. A fris(hydroxymethyl)aminomethane salt of N—(3—carboxy—1—ox0propyl)-(4S)—p—

phenylphenylmethyl)—4—amino-2R—methylbutanoic acid ethyl ester.

10. A pharmaceutical composition comprising the salt of Claim 8.

11. A pharmaceutical composition comprising the salt of Claim 9.
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Abstract of the Disclosure

The invention relates a pharmaceutical composition comprising a combination of:

(i) the AT 1— antagonist valsartan or a pharmaceutically acceptable salt thereof; and

(ii) a NEP inhibitor or a pharmaceutically acceptable salt thereof and optionally a

pharmaceutically acceptable carrier and to a method for the treatment or prevention

of a condition or disease

selected from the group consisting of hypertension, heart failure, such as (acute and

chronic) congestive heart failure, left ventricular dysfunction and hypertrophic

cardiomyopathy, diabetic cardiac myopathy, supraventricular and ventricular

arrhythmias, atrial fibrillation, atrial flutter, detrimental vascular remodeling,

myocardial infarction and its sequelae, atherosclerosis, angina (whether unstable or

stable), renal insufficiency (diabetic and non-diabetic), heart failure, angina pectoris,

diabetes, secondary aldosteronism, primary and secondary pulmonary hypertension.

renal failure conditions, such as diabetic nephropathy, glomerulonephritis,

scleroderma, glomerular sclerosis, proteinuria of primary renal disease, and also

renal vascular hypertension, diabetic retinopathy, the management of other vascular

disorders, such as migraine, peripheral vascular disease, Raynaud's disease, 'luminal

hyperplasia, cognitive dysfunction, such as Alzheimer's, glaucoma and stroke,

comprising administering a therapeutically effective amount of the pharmaceutical

composition to a mammal in need thereof.
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Case 4—32219A

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATIONS 

As 3 below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name.

and

I believe I am an original, first and joint inventor of the subject matter which is claimed

and for which a patent is sought on the invention entitled

METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

the specification of which was filed on as US. Application No.

I hereby state that l have reviewed and understand the contents of the above identified _

specification‘ including the claims.

l acknowledge my duty to disclose all information which is known by me to be material to

the patentability of this application as defined in 37 C.F.R. §1_56.

I hereby claim the benefit under 35 U.S.C‘ §119(a)—(d) or §365(b) of any foreign

application(s) for patent or inventor's certificate listed below and under 35 U,S.C. §365(a) of any

PCT international application(s) designating at least one country other than the United States

listed below and have also listed below any foreign application(s) for patent or inventor's

certificate or any PCT international application(s) designating at least one country other than the

United States for the same subject matter and having a filing date before that of the application -

the priority of which is claimed for that subject matter:

None

I hereby claim the benefit under 35 USC §119(e) of any United States provisional

application(s) listed below:

Application No. Filing Date

601383792 June 7, 2002

60i349,660 ' January 1?, 2002
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I hereby claim the benefit under 35 U_S_C_ §120 of any United States application(s) listed

below and under 35 U.S.C_ §365(c) of any PCT international application(s) designating the

United States listed below and, insofar as the subject matter of each of the claims of this

application is not disclosed in said prior application(s) in the manner required by the first

paragraph of 35 U.S.C. §112, I acknowledge the duty to disclose all information known by me to

be material to patentabiiity as defined in 37 C.F.R. §1.56 which became available between the

filing date(s) of the prior application(s) and the national or PCT international filing date ofthis

application:

None

1 hereby appoint the attorneys and agents associated with Customer No. 001095,

respectively and individually, as my attorneys and agents‘ with full power of substitution and

revocation, to prosecute this application and to transact all business in the Patent and

Trademark Office connected therewith.

Please address all communications to the address associated with Customer No.

001095 which is currently Thomas Hoxie, Novartis Pharmaceuticals Corporation, Patent and

Trademark Dept, One Health Plaza, East Hanover, NJ 079364080.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment or both, under 18 U.S.C. §1001 and that such willful false

statements may jeopardize the validity of the application or any patent issued thereon.
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FIRST JOINT INVENTOR‘.

 

Full name : Gary Michael Ksander

Signature

Date

(MMIDDIYY)

Citizenship : United States of America

Residence : Milford‘ New Jersey

PO. Address : 342 Woolf Road

Milford, New Jersey 08848

SECOND JOINT INVENTOR:

 

 

Full name : Randy Lee Webb

Signature

Date

(MMIDDIYY)

Citizenship : United States of America

Residence : Flemington, New Jersey

- PD. Address : 17 Honeyman Drive

Flemington, New Jersey 08822

IMPORTANT: Before this declaration is signed. the patent application (the specification. the

claims and this declaration) must be read and understood by each person signing it, and no

changes may be made in the application after this declaration has been signed.
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APPLICATION NUMBER FEINGFRECEW'I‘ DA'I'E FIRST NAMED APPLICANT I ATTORNE Y DOCKET NUNLBER

10841368 01(14i'2003 Gary Michael Ksandcr 4-32219A

  

CONFIRMATION NO. 8865

001095 FORMALITIES LETTER

THOMAS HOX'E llllllllllllllllllllllllllllllllllll lllllllll|l|lllllllillllllllllllllilllll'
gfingE-QETEAJSEL’ZEEIZTRADEMARK DEPARTMENT *00000000009585353‘
EAST HANOVER, NJ 07936—1080

   

Date Mailed: 03;“0312003

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Ltmsjequiredlo Avoid A ba ndonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompa nied by the extension fee underthe provisions of 37 CFR 1.136(a).

o The oath or declaration is unsigned.

a To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 11609) of

$130 for a non—small entity, must be submitted with the missing items identified in this letter.

SUMMARYOFF E DU :

Total additional fee(s) required for this application is $130 for a Large Entity

0 $130 Late oath or declaration Surcharge.

.wnvmwm.

Alcopy of this notice MUST be returned with the reply.

ecem’ fl
Customer Service Center -

Initial Patent Examination Division (7'03) 308-1202
- PART 3 - OFFICE COPY
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' Case 4-32219A

DECLARATION AND POWER OF ATTORNEY FOR US. PATENT APPLICATIONS
 

' As a below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name,

and

I believe I am an original, first and joint inventor of the subject matter which is claimed

and for which a patent is sought on the invention entitled

METHODS OF TREATMENT AND PHARMACEUTICAL

COMPOSITION

the specification of which was filed on January 14, 2003 as US. Application No. 10t341,868.

I hereby state that l have reviewed and understand the contents of the above identified

specification‘ including the claims.

i acknowledge my duty to disclose all information which is known by me to be material to

the patentability of this application as defined in 37 C.F.R. §1.56.

I hereby claim the benefit under 35 U‘.S.C. §1 19(a)-(d) or §365(b) of any foreign

application(s) for patent or inventor's certificate listed below and under 35 U.S.C. §365(a) of any

PCT international application(s) designating at least one country other than the United States

listed below and have also listed below any foreign application(s) for patent or inventor's

certificate or any PCT international application(s) designating at least one country other than the

United States for the same subject matter and having a filing date before that of the application

the priority of which is claimed for that subject matter:

None

I hereby claim the benefit under 35 USC §1 19(e) of any United States provisional

application(s) listed below:

Application No. _ Filing Date

60,886,792 June 7, 2002

60,849,660 January 1?, 2002
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I hereby claim the benefit under 35 U.S.C. §12O of any United States application(s) listed

below and under 35 U.S.C. §355(c) of any PCT international application(s) designating the

United States listed below and, insofar as the subject matter of each of the claims of this

application is not disclosed in said prior application(s) in the manner required by the first

paragraph of 35 U.S.C. §112, I acknowledge the duty to disclose all information known by me to

be material to patentability as defined in 37 C.F.R. §1.56 which became available between the

filing date(s) of the prior application(s) and the national or PCT international filing date of this

application:

None

l hereby appoint the attorneys and agents associated with Customer No. 001095,

respectively and individually, as my attorneys and agents, with full power of substitution and

revocation, to prosecute this application and to transact all business in the Patent and

Trademark Office connected therewith.

Please address all communications to the address associated with Customer No.

001095, which is currently Thomas Hoxie. Novartis Pharmaceuticals Corporation, Patent and

Trademark Dept, One Health Plaza, East Hanover, NJ 07'936-1080.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under 18 U.S.C. §‘|001 and that such willful false

statements may jeopardize the validity of the application or any patent- issued thereon.
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,1

FIRST JOINT INVENTOR:

Full name : Gary Michael Ksander

Signature : (AL

Date : 9293105
(MMIDDIYY)

Citizenship : United States of America

Residence : Amherst. New Hampshire

PO. Address : 37 The Flume

Amherst, New Hampshire 03031

SECOND JOINT INVENTOR:

Full name : Randy Lee Webb

Signature : 2%CfiaVM
Date : 001 (a? (a f 03

(MMIDDIYY)

Citizenship : United States of America

Residence : Flemington, New Jersey

P.O. Address : 17 Honeyman Drive

Flemington, New Jersey 08822

IMPORTANT: Before this declaration is signed, the patent application (the specification. the

claims and this declaration) must be read and understood by each person signing it, and no

changes may be made in the application after this declaration has been signed.
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a Page 1 of 1

  
. Emisammr f6 Pataint'aMm!ng¢on..DC 20231www.l_.._IBQlD_QOV

APPLICATION NUNEBER FILINGI’RECEIPT DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

10i341,868 01il4i2003 Gaty Michael Ksander 4—32219A

CONFIRMATION NO. 8865

001095 ' FORMALITIES LETTER

THOMAS HOX'E llllllllllllllllllllllllllllillllllll llllllllilllllllllllllllllll lllllélllll
NOVARTls, PATENT AND TRADEMARK DEPARTMENT . _
ONE HEALTH PLAZA 430:2 00000000009555353
EAST HANOVER, NJ 07936-1080 '

  

Date Mailed: 03!03i2003

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated beiow,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions oftime may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR1.136(a).

o The oath or declaration is unsigned.

c To avoid abandonment. a late filing fee or oath or declaration surcharge as set forth in 37 CFR1.16(e)of _
$130 for a non-small entity, must be submitted with the missing items identified in this letter.

SUMMARY OF FEE_S__DUE:

Totai additional fee(s) required for this application is $130 for a Large Entity

0 $130 Late oath or declaration Surcharge. I

0314/2003 ENGINE"! OWN 190134 10341865

01 “3:10 -

 
Customer Service Center

. Initial Patent Examination Division (T03) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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2 1 .. BURN-UT _._,--dt? M/g
CASE 4-32219A

FILING BY "EXPRESS MAIL" UNDER 37 CFR 1.10

 

ggzwzsosaz :45 yo 0.5Express Mail Label Number te 0 Deposit  
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF

KSANDER ET AL. Group Art Unit:1614

APPLICATION NO: 102341.868

FILED: JANUARY 14,2002

FOR: METHODS OF TREATMENT AND PHARMACEUTICAL

COMPOSITION

Attention: Box Missing Parts
Assistant Commissioner for Patents

Washington, DC 20231

RESPONSE TO NOTICE TO FILE MISSING PARTS

Sir:

The Notice to File Missing Parts of Application - Filing Date Granted dated March 3. 2003 (a

copy of which is enclosed) has a shortened statutory time set to expire on May 3, 2003.

In response, applicants now submit an original or copy of a fully executed Declaration and

Power of Attorney. Please charge the $130 surcharge fee under 3? CFR §1.16(e) to Deposit

Account No. 19-0134 in the name of Novartis Corporation.

The Commissioner is hereby authorized to charge any additional fees under 3? CFR §1.17

which may be required. or credit any overpayment. to Account No. 19-0134 in the name of Novartis

Corporation.

A duplicate copy of this letter is provided for charging purposes.

I Respectfully submitted,

Novartis Z ? 2
Corporate Intellectual Property Gregory D. Ferraro

One Health Plaza, Building 430 Attorney for Applicants

East Hanover, NJ 07936-1080 Reg. No. 36,134

' (862) 7?8-7831 -
GDF:dd

Encl: executed Declaration and Power of Attorney

Date: 3IIOIDIDI
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\\ ‘ ore —o'is

“New.
CASE 4-32219A

FIIJNG BY "EXPRESS MAIL" UNDER 3? CFR1.1D

EL 987583’051 November 5. 2003
Express Mail Label Number - Date of Deposit

 

 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF . Art Unit: 1614

KSANDER ET AL.

APPLICATION NO: 101341.868

FILED: JANUARY 14, 2002

FOR: METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

Commissioner for Patents

PO Box 1450

Alexandria. VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir: JI

Applicants believe this paper is being filed before the mailing date of a first Office Action

on the merits, and so under 3? C.F.R. §1.97(b}(3) no fees are required. If a fee is deemed to be

required, the Commissioner is hereby authorized to charge such fee to Deposit Account No. 19-

0134.

In accordance with 37 C.F.R. §1.56, applicants wish to call the Examiner's attention to

the references cited on the attached form(s) PTO~1449.

These references were cited in a search report in a corresponding International

application. Copies of these references and the‘search report are enclosed herewith.
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r

The Examiner is requested to consider the foregoing information in relation to this

application and indicate that each reference was considered by returning a copy of the initialed

PTO 1449 form(s).

Respectfully submitted,

Novartis _

Corporate intellectual Property Gr g ry D. err ' 0
One Health Plaza, Building 430 . Attorney for Applicants

. East Hanover, NJ 07936-1080 Reg. No. 36,134
(862} 778-7831

Date: November 5, 2003
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. Sheet 1 of1

FORM PTO—1449 0.5. DEPARTMENT OF COMMERCE ATI'Y. DOCKET NO.
(REV. 7-35} PATENT AND TRADEMARK OFFICE 4-32219A

INFORMATION DISCLOSURE CITATION $556823“ ”0-
(Use sevex‘afighqrafs ecessary} APPLICANT

O u KSANDER ET AL.
' (2;- FILING DATE Group

11933 :0 JANUARY 14. 2002 1614

a;  

  
\\ u.s. PATENT DOCUMENTS

wfif“ DOCUMENT NUMBER DATE 55 FNJNG DATE

AA 5.217.998 06108193 Ksander 533 01J'22I'92

AB

I’—

>>>>>>>p>> xv—onhmuo

nS

FOREIGN PATENT DOCUMENTS

 
 

   
 

DOCUMENT NUMBER DATE TRANSLATION

W0 01;“74348 A2 10(11I’01 WIPO

W0 0205253 011’24102 WIPO

WO 03092622 A2 1U21i’02 WIPO

OTHER DOCUMENTS (Including Author, Title. Dale. Pertinent pages. Etc.)

0LASS SUBCLASS

   
AM

AN

AD

AP

A0   

EXAMINER DATE CONSIDERED

'EXAMJNER: Initial of reference considered. whether or not citation is in conformance with MPEP 609: Draw a line through citation if not in
conformance and not considered. Include a copy of this form with the nextcommunication to applicant.
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'WO[II/74348A2

gnaw/M

[12} INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

IREVISED VERSION

(19) World Intellectual Property Organization
International Bureau

(43] International Publication Date

11 October 2001 {11.10.2001}
 |l||lI|||ll|l|lJ[lllllllllllllll|||lll|ll|ll|l|l||llllllllllll!l|lll||_|l|ill|l||

{10) International Publication Number

WO 01174348 A2
 

(51) International Patent Classification: Not classified

{21) International Application Number: PCD'U50U08240

{22} International Filing Date: 15 March 2001 (15.03.2001)

(25) Filing Language: English

{26] Publication Language: English

(30) Priority Data:
60t194.499 3Apri12000(03.04.2000) US

[71) Applicant (for at! designated States except US): BRIS-
TOL-MYERS SQUIBB CO. {USI’US}: R0. Box 4000.
Lawrenccville-Princeton Road. Princeton. NJ 08543-4000
(US).

(72} Inventors: and -

(75) Inventorsti‘tpplieants (for US any): REEVES. Richard.
A. [L‘StUS]; 4 Western Pine Street, Pennington. NJ 08534
(US). WOLF. Robert. A. [UStUS]: S Crocus Lane. New-
[oer PA 13940 (US). CHANG. Paul. I. [USFUSL 3750
Morrison Way. Doylestnwn. PA 18901 (US).

(74] Agents: ALGIERI. Aldo. A. et al.; Bristol—Myers Squibb
Co.. PO. 8th 4000. Lawrenccville-Pr‘inccton Road.

Princeton. NJ 08543 {US}.

(81) Designated States (nott'onat): AE. AG. AL. AM. AT. AU.
AZ. BA. BB. BG. BR. BY. BZ. CA. CH, CN. CO. CR. CU.
CZ. DE. DK. DM. DZ. EE. ES. FI. GB. GD. GE. GH. GM.
HR. HU. ID. IL. IN. IS. JP. KE. KG. KP, KR. KZ. LC. LK.
LR. LS. LT. LU. LV. MA. MD. MG. MK. MN. MW. MX,
MZ. NO. NZ. PL. PT. RO. RU. SD. SE. 80. SI. SK. SL.
T]. TM. TR.'I'I‘. 'I'Z. UA. UG. US. UZ. VN. YU. 2A. 2W.

(84) Designated States tregtonnt): ARM-’0 patent (GH. GM.
KE. LS. MW. MZ, SD. SL. SZ. TZ. UG. 2W). Eurasian
patent (AM, AZ. BY. KG. KZ. MD. RU. TJ. TM). European
palcnt (AT. BE. CH. CY. DE. DK. ES. Fl. FR. GB. GR. IE.

IT. LU, MC. NL. PT. SE, TR). OAPI patent (BF. BJ. CF.
CG. CI. CM. GA. GN. GW. ML. MR. NE. SN. TD. TG).

Pu blishcd:

with decimation under Article I 7(2jfa): without ctmsitt‘cm
rim: and without abstract: tt'tIe not checked by the Interna—
tional Searching Authority

{48) Date ofpublication ofthis revised version: 23 May 2002

(15) Information about Correction:

see PCT Gazette No. 2lt2002 of 23 Ma)t 2002. Section II

For Mo-t’etter codes and other abbreviations, refer to the "Guid-
ance Notes- on Co ties andA obi-evictions " appeart'ttg at the begin—
ttt'rtg ofeacii mgttt'ar issue ofthe PCT Gmette.

 

(5-1) Title: VASOPEP’I‘IDASE INI-IIBI'I'ORS 'IIO TREAT ISOLATED SYSTOLIC HYPERTENSION

(57} Abstract:
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PATENT COOPERATION TREATY

PCT

DECLARATION OF NON-ESTABLISHMENT OF INTERNATIONAL SEAFttttit’fiEPOFlT

(PCT Article WWW}. Rules 13!er.1(cl and Flute 39}

 
 

 
 
 

 

Applicant's or agent's file reference Date of mailing {dayfmonthr’yead

HA0732 21/02/2002

Internatio rial appl ication No. international filing dateifdayfmontl't/yaar} {Earliest} Priority datefday/rnontharear)

PCT/US 01/ 08240 15/03/2001 03/04/2000

International Patent Classification (IPC) or both national classification and IPC

 

  
  

  

 
 

IMPORTANT DECLARATION  

 

Applicant

BRISTOL-MYERS SQUIBB CD.

This International Searching Authority hereby declares. according to Article 17(2)(a}, that no international search report will
be established on the international application for the reasons indicalcd below

1. E The subjec: matter of the international application relates to:

. Decientific theories.

. [:i mathematical theories

. Dplant varieties.

. Danimal varieties.

D essentially biological processes for the production of plants and animals. other than microbiological processesand the products of such processes.

. |:| schemes. rules or methods of doing business.

. [:I schemes. rules or methods of performing purely mental acts.

. [j schemes. mice or methods of playing games.

. D methods tor treatment of the human body by surgery or therapy.

. El methods for treatment of the animal body by surgery or therapy.

. D diagnostic methods practised on the human or animal body.

|. [:l more presentations of information.

m. E] computer programs forwhich this international Searching Authority is not equipped to search prior art.

2. The failure of the following parts of the international application to comply with prescribed requirements prevenm a
meaningful search from being carried out:

[1‘ the description IX] the claims I] the drawings

3. CI The failure-oi the nucleotide endior amino acid sequence listing to comply with the standard provided for in Annex C of theAdministrative instructions prevents a meaningful search from being carried out: - -

D the written form has not been furnished or does not comply with the standard.

E] the computer readable form has not been fumlshed or does not comply with the standard.
4. Further comments:

Name and mailing address ofthe international Searching Authority Authorized oflicer
European Patent Office. PB. 5818 Patentlaan 2 , . .
NL-zzeo HV Fiiiswijk Veronlque Balllou

.0 Tel. [+31—TD) 340-2040,Tx. 31 651 epo nl.
Fax:(+31-?U)340-3o16

 
Form Perrismaos (July 1993)
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International Application No. PCT/US 01 {08240

FURTHEHINFOHMATION cormwueo FROM PCTJ'ISN 293

A meaningful search is not possible on the basis of all claims because
all claims are directed to - Method for treatment of the human or animal

body by therapy — Rule 39.1(iv) PCT

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary

examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
nonnally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before-the EPO. the applicant is reminded that a search may be carried
out during examination before the EPD (see EPU Guideline C-VI. 8.5).
should the problems which led to the Article 1?(2) declaration be
overcome.
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1.!

EP0726072A2

+ l l

9 55:33:43? lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
Office eur peen des brevets (11) EP 0 725 072 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) Int. CLE: A61 K 31.341 5, A61 K 451105
14.08.1996 Bulletin 1996133

(21) Application number: 961017563

(22) Date of tiling: 07.02.1996

(84) Designated Contracting States:
AT BE CH DE DK ES FR GB GR IE IT LI LU MC NL

PT SE

(72) Inventors:
. Powell, James R.

Washington Crossing, PA 18977 {US}
- Seymour, Andrea Ann

ILambertvllle, NJ 08530 (US)
- Trippodo, Nick C. -

Newtown, PA 18940 (US)

(30] Priority: 08.02.1995 US 386366

(71} Applicant: BRISTOL-MYERS SQUIBB COMPANY
Princeton, NJ 08543-4000 (US)

(74) Representative: Joslt, Albert, Dr.-lng. et al
Baaderstrasse 3

80469 Mflnchen {DE}

 
(54) Composition for the treatment of hypertension and congestive heart failure, containing an

angiotensin II antagonist and an endopeptidase inhibitor

(57)Hypertension andfor congestive heart failure are '
treated with the combination ot the angiotensin II antag-

onist 2—bulyl-B.T,8.9—tetrahydro—3—[[2'-{1H—tetrazol-S-
yl)[1 .1'biphenyfl-d-yflmethyl]-t .3-diazaspiro[4.4]nonan-
4-one and a selective neutral endopeptidase inhibitor or
a dual acting neutral endopeptidase inhibitor.

Printed by Flank )(nrox {UK} Business Services
2 1321’34
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Description

Darrow et al. in European Patem Application 498.361 disclose treating hypertension or congestive heart failure with
a combination of an angiotensin II antagonist or a renin inhibitor with a neutral endopeptidase inhibitor.

Matsumoto et at. JASN. September 1993. disclose that the combined therapy oi an angiotensin II blocker.
DUP753. and a neutral endopeptidas inhibitor. candoxatril. may be useful in the treatment of congestive heart failure
and renal failure. .

Bernhart et at. in United States Patent 5.270.317 disclose a series oi N-substituted heterocyclic derivatives which
possess angiotensin II antagonist activity. Bernhart et al. disclose that such compounds can be used in the treatment
of various cardiovascular complaints. especially hypertension. heart failure. and venous insufficiency. as well as in the

treatment oi glaucoma. diabetic retinopathy and various complaints of the central nervous system. It is also disclosed
that such compound can be used in combination with other active agents such as tranquilizers. beta-blodcing com-
pounds. a calcium antagonist, or a diuretic.

Selective neural endopeptidase inhibitors are taught by Delaney et al. in United States Patents 4.722.810 and

5.223.516 and the use oi selective neutral endopeptidase inhibitors alone or in combination with angiotensin converting

enzyme inhibitors to treat hypertension are disclosed by Delaney et at. UK. Patent Application 2,207,351 and by
Haslanger et al. in United States Patent 4.749.688. The treatment oi congestive heart failure by administration oi a com-

bination of a selective neutral endopeptidase inhibitor and an angiotensin converting enzyme inhibitor is disclosed by
Seymour in United States Patent 5.225.401.

Compounds possessing both neutral endopeptidaSe and angiotensin converting enzyme inhibition activity are dis-
closed by Flynn et al. in United States Patent 5.356.973. European Patent Application 481.522 and PCT Patent Appli~
cations W0 9316103. and W0 94I10193. Warshawsky et at. European Patent Applications 534.363. 534.396 and
534.492. Fournie-Zaluski European Patent Application 524.553. Karanewsky et at. European Patent Application
599.444. Karanewsky European Patent Application 595,610. Ftobl et at. European Patent Application 629.627. Ftobl
United States Patent 5.362.727 and European Patent Application 657.453.

This invention is directed to the discovery that the angiotensin iI antagonist 2—butyl-6.7.8.9-tetrahydro-3-[E2'-(1H-

tetrazol—S—yl)[i.1'-biphenyl]-4 -yl]methyl]-1_.3-diazaspiro[4.4]nonan-4-one acts synergisticaiiy with a selective neutral.
endopeptidase inhibitor or a dual acting neutral endopeptidase inhibitor as defined below to reduce cardiac preload and '-.- -

aiterload and enhance natriureses. The combination of this angiotensin II antagonist and the selective or dual acting -

neutral endopeptidase inhibitor produced significant reductions in left ventricular end diastolic pressure (LVEDP) and:.-.
left ventricular systolic pressure (LVSP} that were greater than those produced by either treatment alone. Thus. the: .
combination oi this particular angiotensin Ii antagonist and the selective or dual acting neutral endopeptidase inhibitor
is useiul in treating hypertension andior congestive heart failure.

The angiotensin II antagonist employed within this invention is the compound 2-butyl-6.7.8.9-tetrahydro-3-{I2‘-(1H-
tetrazol-S-yl)[t.1'-biphenyl]-4 -yt}methy|]—1.3-diazaspiroi4.4]nonan-4-one having the structuraliormula

(Ii N

N” \/N\N

CH2

| .

0:- ENY (CH2}3_CH3N

2
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known in the literature as SR47436, BMS 186295. or irbesartan and pharmaceuticaliy acceptable salts thereof such as
the potassium and sodium salts. These angiotensin II antagonists and their method of preparation are disclosed by
Bernhart et al. in United States Patent 5.270.317.

- The selective neutral endopeptiadase inhibitor for use within this invention are those of the formula

(II) 0R2 0 R3

| || I ll
HS— CH;‘-CH—'-C'—'NH-CH- (CI-Igin—C—Rl

and pharmaceutically acceptable salts thereof wherein:

R2 is alkyl of 1 to 7 carbons. trifluoromethyl. phenyl. substituted phenyl. (CHE). to 4-phenyl. or -{CH2}1 k, 4-sub-
stituted phenyl;

R3 is hydrogen. alkyl of 1 to 7 carbons. phenyl. substituted phenyl. -(CH2}1.O 4-phenyl. or -(CH2)1 w 4-subslituted
phenyl;

R1 is hydroxy. alkoxy of 1 to 7 carbons. or NHz;
n is an integer from 1 to 15: and
the term substituted phenyt refers to a substituent selected from lower alkyl of 1 to 4 carbons. lower allcoxy 01 1

to 4 carbons. lower alkylthio of 1 to 4 carbons, hydroxy. Cl. Br. or F.
Preferred are the selective neutral endopeptidase inhibitors of formula II wherein:

R2 is benzyl;
R3 is hydrogen;
n is an integer from 1 to 9; and

H1 is hydroxy.
Most preferred for use in this invention is the selective neutral endopeptidase inhibitor of formula II reported in the

literature as 80 28.603 which is the compound of formula II wherein:
R2 is benzyl;
R3 is hydrogen;
n is one: and

R1 is hydroxy.

The preparation ot the selective neutral endopeptjdase inhibitors of formula ll wherein Ft2 is other than trifluorome~
thyl are disclosed by Delaney et al. in United States Patent 4.722.810. The preparation of the selective neutral

endopeptidase inhibitors of formula II wherein R2 is trifluoromethyl are disclosed by Delaney et al in United States Pat-
ent 5.223.515.

Dual acting neutral endopeplidase inhibitors suitable for use within this invention are compounds which possess

both neutral endopeptidase inhibiting activity and angiotensin converting enzyme inhibiting activity. Particularly useful
are the dual acting inhibitors of the formula

{III}

,x
(CH2) 9 Y

o I
II N (CH2)...

-HS-— H—C—N . Y
a. El; 0 cooa5

and pharmaceutically acceptable salts thereof wherein:
p is one ortwo;
X is O or S;
m is zero or one;

Y is CH2. 8 or 0 provided that Y is S or 0 only when m is one;

FL; is hydrogen. alkyl of 1 to 7 carbons. phenyl. substituted phenyl. -(CH2)1 ,0 4-phenyl. -(CH2)1 k, (substituted

phenyl. cycloalkyl of 3 to 7 carbons. -(CH2)1 m 4-cycloalkyl of 3 to 7 carbons, heteroaryl. and -(CHE)1 1° 4rheteroaryl;
R5 is hydrogen. alkyl of 1 to 7 carbons. {(3sz1 1° 4-phenyl and '(CH2}1to {substituted phenyl;
the term substituted phenyl refers to a substituent selected from lower alkyl of 1 to 4 carbons. lower alkoxy of 1

to 4 carbons. lower alkylthio of 1 to 4 carbons. hydroxy. Cl. Br. or F; and

3
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the term heteroaryl refers to monocyclic rings of 5 or 6 atoms containing one or two 0 and S atoms endfor one
to four N atoms provided that the total number of heteroatoms in the ring is 4 or less and bicyclic rings wherein the 5 or
6 membered heteroaryl ring as defined above is fused to a benzene or pyridyl ring.

Preferred are the dual acting neutral endopeptidase inhibitors of formula |l| wherein:

H4 is benzyl. cyclopropytmethyl. or straight or branched chain alkyl of 3 to 5 carbons:
p is one or two: '
X is O or S:
m is zero or one:

Y is CH2, 8. or 0 provided that Y is S or 0 when m is one: and
H5 is hydrogen.

Most preferred for use in this inventiOn is the dual acting neutral endopeptidase inhibitor of formula ill wherein:
R4 is benzyt:

p is two;
Y is S;
m is one:

Y is CH2 : and
R5 is hydrogen.

The dual acting neutral endopeptidase inhibitors of formula III are disclosed in European Patent Application
629.62? of Rabi et al.

Also useful as neutral endopeptidase inhibitors for use within this invention are the dual acting inhibitors of the for-
mula

(IV)
o

[I
HS— CH-C—A

R4

and pharmaceutically acceptable salts thereof wherein:

4
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R? 

 

 

 
0

RB H
N— CH- C"'— OR

c’ | 5 .
| R9
0Iii-"*2

 

0

ll
CH- (2— 0R5x”—

:fi—z
mo

 . or

cocaus

Z

N--' {CH2} 'p

I
N

l [I CODE5
H 0

R4. R5. and p are as defined above;

Fly and Fig are both hydrogen. or both alkyl of 1 to 7 carbons, or R; is hydrogen and R3 is alkyl of 1 to 7
carbons. phenyl. -(CH2}1 ,0 4-phenyl and {CHE}, m Iy—substituted phenyl. or Fly and R3 taken together with the car—
ban to which they are attached complete a cycloalkyl of 3 to 5 carbons.

R9 is hydrogen or alkyl of 1 to 7 carbons. '
Z is oxo or two hydrogens.

Preferred are the dual acting neutral endopeptidase inhibitors oi formula IV wherein:

R4 is benzyl;
R7 and R3 are both methyl;
Hg is hydrogen or methyl. especially hydrogen;

5
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p is one or two: and
Z is oxo.

The compounds of formula IV and their method of preparation are disclosed in European Patent Application

599.444 and US. Patent Application Serial No. 160.540 filed December 1. 1993.
The angiotensin II antagonist 2-butyI-6.7.8.9-tetrahydro-3-[I2‘-(1H-tetrazol—5—yl)[1.1'-bipheny|'|—4-yl]methyt-1.3-dia-

zaspiro[4.4]nonan-4-one and the selective neutral endopeptidase inhibitor or dual acting neutral endopeptidase inhibi-
tor may be administered from a single dosage form containing both types of compounds, may be administered in

separate dosage forms taken at the same time. or may be administered separately on a carefully coordinated schedule.
If administered separately. the two compounds can be administered from within several minutes of each other up to
about 4 hours apart.

The selective or dual acting neutral endopeptidase inhibitor can be administered at a dosage range of from about
0.03 to about 1000 mg. per kg. of body weight per day with a dosage range of from about 0.3 to about 300 mg. per kg.

of body weight per day being preferred. The angiotensin II antagonist can be administered at a dosage range of from
about 0.001 to about 50 mg. per kg. of body weight with a dosage range of from about 0.1 to about 10 mg. per kg. of
body weight being preferred.

Both compounds can be administered orally. parenterally. or one orally and the other parenterally. Each command
may be administered from one to about few times perday depending won the duration of activity of the compounds
and the severity of the congestive heart failure andlor hypertension being treated.

The compounds can be formulated, in the amounts described above. according to accepted pharmaceutical prac-

tice with a physiologically acceptable vehicle. carrier. excipient. binder. preservative, stabilizer. flavor. etc. in the partic-
ular type of unit dosage form.

Illustrative of the adjuvents which may be incorporated in tablets are the following: a binder such as gum traga-
canth. acacia. corn starch or gelatin: an excipient such as dicalcium phosphate or cellulose; a disintegrating agent such
as corn starch. potato starch. alginic acid of the like: a lubricant such as stearic acid or magnesium stearate; a sweet-

ening agent such as sucrose. aspartame, lactose or saccharin: a flavoring agent such as orange. peppermint. oil of win-
tergreen or cherry. When the dosage unit form is a capsule. it may contain in addition to materials of the above type a

liquid carrier such as a fatty oil. Various other materials may be present as coatings or to othenivise modify the physical
form of the dosage unit. For instance. tablets or capsules may be coated wi’d1 shellac. sugar or both. A syrup of elixir
may contain the active compound. water. alcohol or the like as the carrier. glycerol as stabilizer. sucrose as sweetening

agent. methyl and propyt parabens as preservatives. a dye and a flavoring such as cherry or orange. _
In the following examples. BMS 186295 refers to 8847436. is. the compound 2—butle5.7.8.9-1etrahydro-3-fl2'-(1 H-

tetrazoI-5-yl)[1.1'-biphenyl]-4-yl]-methyl]~1.3-diazasplro[4.4}nonan-4—one. and 80 28603 refers to the compound (i)-N-
[2-(m ercaptomethylt-1-oxo-3-phenylpropyfl-p-alanine.

Example ]

The studies described in this experiment were conducted in male hamsters of the BIO TO-2 strain when they were

appr0ximately 260 days of age and weighed on average 115 9. These animals develop a genetic form of cardiomyop-
athy that progresses uniformly among animals through different stages of heart failure. By 240 - 300 days of age the
cardiomyopathic hamsters are characterized (as compared with control hamsters) by low mean arterial pressure. a
40% reduction in cardiac output and a decrease in renal blood ftow. They display elevated cardiac filling pressure.
depressed ventricular function. increased peripheral vascular resistance and have an 8-10-fold increase in plasma
atrial natriuretic peptide concentration. Since most animals at this age do not have gross peripheral edema or elevated
plasma renin activity. the cardiomyopathic hamsters were considered to be in compensated heart failure.

The experiments were conducted in conscious. unrestrained. cardiomyphathic hamsters three hours after place-
ment of cardivascular catheters using brief anesthesia. The catheters allowed measurement of mean arterial pressure.
left ventricular and diastolic pressure. left ventricular systolic pressure and heart rate. and provided a means for the
administration of agents intravenously.

a) Inhibition of The Pressor Resmnse To Angiotensin II

Preliminary experiments were conducted in conscious cardiomyopathic hamsters to determine a dose regimen of

EMS 186295 that would nearly completely block the pressor response to angiotensin II for at least two hours. The press
sor responses to two challenges of angiotensin II (100 ngfkg. iv. dissolved in 0.9% sodium chloride. 1 mlfkg) were
determined. This dose of angiotensin II produced over a 30% increase in mean arterial pressure. Based on the prelim-

inary experiments. BMS 186295 was administered to 5 cardiomyopathic hamsters at 30 pmoli’kg. i.v..fol|owed by con-
tinuous iv. infusion at 1 pmolfkg per min. Challenges of angiotensin II were then repeated at 10- to 30-minute intervals
up to 150 minutes following the bolus injection of BMS185295. The results are shown below.
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Change in mean arterial pressure, mm Hg

-20’ 2&2

—10’ 31i3

EMS—186295. 30 pmolr’kg. i.v. followed by 1 umolr’kglmin. i.v.

10’ 3:2

20’ E1

30’ 3:2

40’ E1

50’

60'

70’

80’

90”

120

150’

 
b) figmiogasgular Eflms m BMS 185295 SQ 23593,.Am1hegmmbinajjgngfl lhg§§ Agents

In this series of experiments baseline measurements of left ventricular and diastolic pressure. left ventricular systo-
lic pressure and heart rate were determined in groups of conscious cardiomyopati'lic hamsters. Compounds or vehicle
were administered intravenously, and measurements were repeated at 30-minute intervals up to 90 minutes after

administration of the last agent. BMS 186295 was administered at 30 umolfkg. i.v. (0.3 ml) followed by a continuous i.v.
infusion at 1 umolrkg per min (0.01 mlrmin). BMS 186295 was prepared in 0.028 M potassium hydroxide and diluted to
a final concentration of 0.17 M potassium hydroxide. Potassium hydroxide solution (0.17 M) was administered intrave-
nously to thevehicle group at 0.3 ml followed by a continuous infusion at 0.01 mllmin. SD 28603 was dissolved in 0.84%

sodium bicarbonate and administered at 30 umolfkg. i.v. This dose of 50 28603 was previously shown to result in a
doubling of plasma atrial natriuretic peptide concentration within 90 minutes in this model. One group of cardiomyo-

pathic hamsters received the combination of EMS 186295 and SO 28603. In this group BMS 186295 was administered
according to the same dosage regimen described above: 30 minutes after the bolus injectionot BMS 186295. 80
28603 was administered at 30 pmoll'kg. i.v.

Differences in age. body weight and baseline values among groups were evaluated by analysis of variance. Difter-
ences in changes from baseline among groups were evaluated by analysis of covariance with repeated measures and
contrasts. The baseline value for each variable was used as the covariate. The level of significance was taken at P <
0.05. All data are expressed as mean ’2 standard error of the mean.

Left Ventricular End Diastolic Pressure (mm Hg)

m-SQ 28603 aMs 186295 ems 135295 a so 28603
Baseline

BMS 185295 50 28803

30’

60’

90’
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Change From Baseline (mm Hg)
Minutes after last treatmenl so 26603 BMS 166295 BMS 166296 a so 28603

-10i2'

60 _ 40:33

90 41:33 
 

'P (0.05 vs Vehicle

TP <0.05 vs SQ 28603

Left Ventricular Systolic Pressure (mm Hg}

m-so 26603 BMS 166295 BMS 166295 6 SC! 26603
Baseline

BMS 186295 80 28603

 

 
 

 
Change From Baseline (mm Hg)

MinmesAfler L651 Treatment so 26603 6M6166295 

 
 

BMS 185296 8: 30 28803

-16i 3'1

-20 1 4‘1

 

4814‘

‘P 43.05% Vehicle

1P <0.05 v5 50 28603

 

Heart Rate (beatsimi n)

m-so 26603 BMS 166296 BMS 166295 5 so 26603
Baseline 378 j: 12 338 i 16 364 :l: 5

8M31882953028603 365:8 38017 354114 366i12

347i15 381i9 3631:20 366:1:11

345115 365:9 367118 353:10

354t13 378 :8 369128 351i9
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Change From Baseline {mm Hg) 

Minutes after last treatment Vehicle 50 asses BMS 186296 a so 28603

-3 1 15 3 d: e 1 :t 6

5:15 43:12' _ . -11i9

7 x 13 -1 1 9 -14 :l: 5
 

'P' c805 vs Vehicle

Di inFtI

Following the administration of EMS 186295. the pressor responses to angiotene‘n II were less than 17% of the
response before the administration of the inhibitor. These results indicate that nearly complete inhibition of the pressor
response to angiotensin it was achieved following the administered dosage regimen of EMS 186295. and suggests
effective blockade of the angiotensin II receptors.

The combination of EMS 186295 and 80 28603 produced cardiovascular effects that were greater than those with
either treatment alone. Specifically. the combination caused significant decreases in left ventricular and diastolic pres-
sure and left ventricular systolic pressure with no significant change in heart rate. 80 28603 produced smaller

decreases, whereas BMS186295 had no significant effects on the measured cardiovascular pressures. Thus. the com-
bination of EMS 186295 and $0 28603 produced beneficial hemodynamic effects in cardiomyopathic hamsters with
compensated heart failure.

Example 2

The studies described in this experiment were conducted in dogs that had been rendered hypertensive by prior uni-

lateral nephrectomy and constriction of the remaining renal artery. This model is characterized by normal basal levels
of plasma renin activity and is relatively resistant to the anti-hypertensive activity of angiotensin converting enzyme
inhibitors and AT1 receptor antagonists. Furthermore. the 1-hidney-1-clip (lKlC) hypertensive dogs have normal plasma
concentrations of atrial natriutetic peptide and fail to develop depressor responses to neutral endopeptidase inhibitors.

The following experiments were conducted in fasted 1K10 hypertensive dogs lightly restrained in standard canine

slings. An indwelling arterial catheter was accessed via a subcutaneous port for measurement of blood pressure via a
Gould-Statham pressure transducer. Mean arterial pressure (MAP) was continuously recorded on a Gould chart writer
and stored electronically using a Po-Ne-Mah data acquisition system. During each study, urine was collected at 20
minute intervals via a Foley bladder catheter for determination of urine volume. The concentrations of urinary sodium
and potassium were measured using ion-selective electrodes and their rates of urinary excretion (qui’min) were cal-

culated. Glomerular filtration rate {GFR} and effective renal plasma flow (EFtPF) were determined by the renal clear-
ances of exogenous creatinine and para-aminohippuric acid (PAH). respectively. The concentrations of creatinine and

PAH in sequential samples of urine and plasma were determined by spectrophotometric assays and the clearances
were calculated by the standard formula.

Arterial blood samples were drawn at the end of the control period and at 60 minute intervals thereafter for deter-

mination of the plasma concentrations of atrial natriuretic peptide (ANP). cyclic GMP and plasma renin activity {P FtA}
by separate radioimmunoassays. The plasma and urine samples were preserved and the assays were conducted
according to standard radioimmunoassay procedures. Urinary excretion rates of cystic GMP and ANP were calculated
and expressed as pmolr‘min and fmolimin. respectiver

Four 1K10 hypertensive dogs were treated with the combination of 30 pmolfkg iv of EMS 186295 and 30 pmolikg
iv of 80 28603. Vehicie (0.84% sodium bicarbonate). 30 pmolfkg iv of 80 28603 and 30 umoWg iv of 811.18 186295
were tested in 3 additional groups of 1K1 C hypertensive dogs (n=4'to 5ftreatment). in each study, baseline measure-
ments were obtained during two 20 minute control periods. One of the treatments was then administered and sampling
continued at 20 minute intervals for three hours.

To minimize inter-animal variability. each data point was expressed as the change from the average control value

for that parameter. Signifitznt differences among treatments were identified by analysis of variance for repeated meas-
ures. Contrasts were calculated to identify dgni‘licant differences from the effects of v hicle and to compare the combi-
nation of 80 28603 and EMS 186295 to the inolividual treatments. Results are given as mean i SEM.
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Table 1

Mean Arterial Pressure (mm Hg)

Time (min) after Treatment Vehicle (n=5} so 28603(n=4) BMS186295(n=4} so 28603+BMS
186295(n=4)

Change from control

 
' p<0.05 compared to vehicle
tpcflfls compared to 8M8186295
§ p<fl.05 compared to 80 28603

BMS 186295 signigicantiy reduced mean arterial pressure (MAP) (Table I) in the conscious 1K1C hypertensive
dogs whereas 80 28603 initially increased MAP. The effects of the combination BMS 186295 and 50 28603 were not
consistently different from those 0t vehicle.

10
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TABLE 2

Sodium Excretion (qulmin)

Vehicle (n=5} so 28603 (n=4) BMS 186295 {n=4) 80 28503 + BMS
186295 {n=4)

181-6

 

Change lrom control

13:4 5&31 *1§

21:16 ' _ 83:34 *1§

14:9 ' 87:18 ‘1§

25:13 ' 70:18 *1§

24:12 ' ' 54:12 *1§

35:19 * 60121 '15;

39:18 ' 89:22 *1§

44:19 ' 58:15 '1

44:18 ‘ 74:19 *1§

‘ p<l;l.05 compared to vehicle
'i {14105 mmparad in 'vehicle or TBMS186295
'+§ pdms compared to 'vehicle. tBM8186295 or 8028603

TABLE 3  

Urine Volume {mL‘min}

Tme(m1n) afterTreatmenl Vehicle(n=5) SQ 28603(n=4) BMS186295{n=4) SQZBBOS+BMS
186295(n=4)

0.641014 0.38t0.13 . . 0.3511113

Change from control

4120:1112 0.2911131 ‘ 0.01iflfl? UBEOJ? ‘

-0.27i:0.14 0.15t0.13 " 040911114 ’ 0.51:0.22 ’T§

-0.26¢0.14 0.1&|_'0.14 ' 0.12:0.07 ' 0.5111111 ’T§

0.2611115 0.2111115 ‘ D.U5d:‘0.06 ‘ 0.34fl.08 *fr

-0.23ifl.14 0.071'0.08 ' 0.021039 ' 0.14:0.08 '

-0.3U:t0.13 0.12:I:O.13 ' -0.0E|:0.10 ‘ 0.20:0.07 ’

-0.2&tfl.14 0.20i0.10 ‘ 0.07i0.12 * O.26:|:0.09 ”r

-0.2310.15 0.24i0.11 * -0.07i0.16 0.1511303 *1

412211114 0.17:0.08 ' -0.0fl0.07 ‘ D.1?ifl.03 ‘

' p<0.05 compared to vehicle
‘T p<0.05 compared to ‘vehicle or fBMS188295
‘T§ p<0.|35 compared to 'vehicle, TBMS186295 or 8023603
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BMS 186295 and 80 28603 each individually increased sodium excretion (TABLE 2) and urine volume (TABLE 3)
in the conscious 1K1C hypertensive dogs. The natriuretic response to the combination of EMS 186295 and SQ 28603

was greater than the activity of either of the compounds administered singly. The increase in the amount ot sodium
excreted during the 3 hours after simultaneous injections of EMS 185295 and 30 28503 (12.6114 mEqIB hr) approxi-
mated the sum 01 the natriuretic responses to EMS 186295 [5.4110 mEqrs hr) and to 80 28603 (5&23 mquB hr}
given individually.

TABLE 4_

Glomerular Filtration Ratel(mlfrnin)

Tme{mIn} after Treatment Vehicle {rt—5) SQ 28603{n=4) BMSIBG295{n=4) SQ28603+BMS

135295m{n=4)

Control

 
 

' 9:10.05 compared to vehicle
(3' p<0.05 mmpared to SD 28603
1-p<0.05 compared to EMS 186295
'§ p<0.05 compared to “vehicle or {58028803
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TABLE 5

SQ 28603 + BMS

186295 (n=4)  

 
 

' pcflfls compared to vehicle
*§ p<0.05 compared to 'vehicle or §8028603
t {340.05 compared to EMS 185295
§ p<0.05 compared to 50 28603

The combination of EMS 186295 and $0 28603 significantly increased GFFl (TABLE 4) at several fimes during he
3 hour test when compared with the effects of vehicle even though effective renal plasma flow (TABLE 5) did not
increase. The increase in GFR alone did not account for the full natriureljc response. as indicated by a significantly rise
in fractional sodium excrefion from U.26¢0.07‘% lo 1.281029%.

13
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TABLE 6

AMP Excretion (tmolimin) 

Time (min) after Treatment Vehicle(n=5) SO 28603ln=4)

Control

BMS 183295 (n=4} SQ 28803 + BMS

188295 01:4)

Change from control

20.&t4.9 '

24.01145 '

45.2t242 '

55.51119] '

41.0:123 ‘

48.&t21.5 "

41.3i142 ‘

3331:1241 *

230:7.9 ‘

’ p<0.05 compared to vehicle
‘+ p<0.05 compared to ‘vehicle or +BMS186295
'1§ 010.05 compared to 'vahicle. TBMS186295 or 8026603

TABLE 7

Cyclic GMP Excretion (pmolr‘min)

11me(min)afterTreetment Vehicle(n=5) 8028603(n=4) BMS186295(n=4}

101715180 11221389

Change from control

-1 771172 106i295

-185Ct41 101:280

-781207 3381206

2051231 2261154

-1801129 1281178

2291121 . 1171220

-52l:195 1211182

241223 1001248

791246 3481170

 -37fl240

-2T3255

-1 50:203

(50911 99

-266¢1 93

2831236

449E065

{391 :1 99

-61 1:346

 

3711.5

13.8122

40.71211 '1

30.3181 '1§

27.01109 *1

39.41137 '1

37.a14.9 *1

30.1:124 '1

332110.!) ‘T§

 
30 28603 + BMS

186295 (n=4)

10301170

-202t144

164:1:94

43fi174

3131:1144

1030:97

1393066

194:156

229:1:62

316i59

Urinary excretion of ANP (TABLE 6) increased significantly after administration of 80 28603 alone and in combi-

nation with BMS 186295. indicating that the NEP inhibitor had prevented the degradation of ANP, Cyclic (3MP (TABLE

7), the second messenger of the biological ANP receptor. t nded to increase in the dogs receiving SQ 28603 alone
(+3328 nmolr‘s hr) or the combination of EMS 186295 and SO 28603 (+34112 nmolfl hr). but because 01' the variability

14
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of the response, these changes did not achieve statistical significance compared to vehicle (-21:15 nmolr'S hr). These
data suggested that the protection of renal ANP contributed to the natriuretic response. BMS 186295 given alone did
not affect ANP excretion nor did it alter the AMP response to SQ 28603. Therefore the enhanced response to the com-

bination ot BMS 186295 and 80 28603 could not be attributed to an additional effect of the angiotensin ll antagonist 0nthe renal metabolism ot ANP or the resultant accumulation oi cyclic GMP,

TABLE 8

Plasma Renin Activity (pmol Alfmlr'hr}

Time {min} after Treatment Vehicle(n=5) 80 28603 (n:4) BMS 186295 in4) SO 28603+ BMS
186295 (n=4)

Control 0.45i0 10 0. 1610.02 0.55:0.07 49031009

Change from control

60 -0.09:t:0.07 —0.07:t:0.05 1.28:0.51 " 0.39:0.42 T

120 -o.o4:o.11 omens 149140.57 * ' 05310.44 *1

180 410310.11 -0.01fl).7 12410.62 ‘ 0.3630161"

 

 

' p<0_05 compared to vehicle
1' p<0.05 compared to EMS 186295
"r p<005 mmpared to 'vehicle or t8M8186295

Finally. BMS 186295 significantly increased PFtA {TABLE 8] indicating that the angiotensin receptor antagonist
interrupted the negative teedback of angiotensin II on renin release. The smaller PRA response to EMS 186295 in the

presence of SC 28603 may be attributed to the inhibition of renin release by the increased ANP levels. Alternatively,
8M8 186295 may have also activated the intrarenal baroreceptor by virtue of its depressor activity and thereby
increased renin secretion.

Claims

1. Use of angiotensin II antagonist 2-butyl-6.7.8,9—tetrahydro-3-fl2'—(1H-tetrazol-5-yl)-[1.1'-biphenyij-4-yl1methyl]—1.3-
diazaspiro[4.4]-nonan-4-one or a pharmaceutically acceptable salt thereof and a selective neutral endopeptidase

inhibitor or a dual acting neutral endwepfidase inhibitor for manufacturing a medicament for treating hypertension
and/or congestive heart failure in a mammalian specie in need of such treatment.

2. The use of Claim 1 wherein said endopeptidase inhibitor is a selective neutral endopeptidase inhibitor of the for-
mula -

R2 0 R3 0

I ll I II
as— CH2 — CH- c— 1411— CH— (c2121 n—c- a;

or a pharmaceutically acceptable salt thereo‘l wherein:

H2 is alkyl 01 1 to 7 carbons. tritluoromethyl. phenyl. substituted phei,nyl -(CH2}1 ht,413henyl or —(CH2)1 to 4-
substituted phenyl;

R3Is hydrogen, alkyl of 1 to 7 carbons. phenyl. substituted phenyl. —{CH2)1 to 4—phenyl. or —(CH2)1 to {substi—
tuted phenyl: '

Fit is hydroxy. alkoxy ot 1 to 7 carbons. or NHE: and
n is an integer from 1 to 15.

3. The method of Claim 2 wherein:

Ft; is benzyl;

_ R3 is hydrogen;

15
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n is an integer from 1 to 9; and

R1 is hydroxy.

4. The use of Claim 2 wherein:

H2 is benzyl;
F13 is hydrogen;
n is one; and

R1 is hydroxy.

5. The use of Claim 1 wherein said endopeptidase inhibitors is a dual acting inhibitor of the formula

,1:

o I
II N (CI-I2}...

HS— H-c—L‘q Y
a. H D cooas

or a pharmaceutically acceptable salt thereof wherein:
p is one or two;
X is O or S;

m is zero or one; _

Y is CH2, 3 or 0 provided that Y is S or 0 only when m is one:
F14 is hydrogen. alkyl of 1 to ? carbons. phenyl. substituted phenyl, -(CH2)1 m 4—phenyl. —(CH2]1 ,0 {substi—

tuted phenyl, cycloalkyl of 3 to 7 carbons. —(CH2)1 ,0 qtydoalkyl of 3 to ? carbons. heteroaryl. and -(CH2}1 to 4-het-
eroaryl; and

H5 is hydrogen. alkyl of 1 to 7 carbons. —(CHE)1 to 4-phenyl and -(CH2)1 lo 4-substitLrted phenyl.

6. The use of Claim 5 wherein: -

F14 is benzy1. cyclopropylmethyl. or straight or branched chain allcyl of 3 to 5 carbons;
p is one or two; -
X is O or S:
m is zero or one:

Y is CH2. 8. or 0 provided that Y is S or 0 when m is one; and
F15 is hydrogen.

7. The use of Claim 5 wherein:

R4 is benzyt;
p is two;
Y is S;
m is one;

Y is CH2 ; and
R5 is hydrogen.

8. The use of Claim 1 wherein said endopeptidase inhibitor is a dual acting inhibitor of the formula

0

II
115— CH- c—-- A

.114

or a pharmaceutically acceptable salt thereof wherein:

16
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Ais

 
p is one or two:

R4 is hydrogen. alkyl of 1 to 7 carbons. phenyl. substituted phenyl. (CHE)11° 4—phenyi. —(CH2)1 tarsubsti-

tuled phenyl. cycloaikyl of 3 to 7 carbons. -(CH2)1 m 4-cycloalkyl of 3 to 7 carbons. heteroaryl. and -(CH2)1 to 4-hel-
eroaryl;

R5 is hydrogen, alkyi of 1 to "I carbons. -({'JH2)1 1° 4-pheny1 end -(CH2)1 k, (substituted phenyl;

R7 and F13 are both hydrogen. or both alkyl of 1 to 7 carbons. or Ft;r is hydrogen and Fla is alkyt of 1 to 7 car-
bons. phenyi. —(CH2)1 ,0 4-phenyl and _-{CH2}1 m 4-substituted phenyi. or Ft? and R3 taken together with the carbon
to which they are attached complete a cycloalkyl of 3 to 5 carbons:

R9 is hydrogen or alkyl of 1 to 7 carbons; and
Z is core or two hydrogens.
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The use of Claim 8 wherein:

R4 is benzyt:
R? and RB are both methyl;
Hg is hydrogen or methyl. especially hydrogen:
p is one or two; and
Z is oxo.

The use of Claim 1 wherein said angiotensin II antagonist and said selective neutral endopeptidase inhibitor or said
dual acting neutral endopeptidase inhibitor are administered from a single dosage form containing both types of
compounds.

The use of Claim 1 wherein said angiotensin II antagonist and said selective neutral endopeptidase inhibitor or said

duai acting neutral endopeptidase inhibitor are administered from separate dosage forms at about the same time.

The use of Claim 1 wherein said angiotensin II antagonist and said selective neutral endopeptidase inhibitor or said
dual acting neutral endopeptidase inhibitor are administered from separate dosage forms at from within several
minutes of each other up to about 4 hours apart.

A composition useful for treating congestive heart failure andfor hypertension comprising a pharmaceutically

acceptable carrier and an effective amount of the angiotensin ll antagonist-2—butyl-6.7,8.9-tetrahydro-3-[[2'-{1H-

tetrazol-s-yl)-[1.1'-biphenyl]-4-yl]methyI]—1,adiazaspiro[4.4]nonan4—one or a pharmaceutically acceptable salt
thereof and an effective amount of the selective neutral endopeptidase inhibitor of the formula

R; 0 R3 0
I ll I It

113—— CH; - CH- c— NH- CH“ (CH2 1 n— (2-- R1

or a pharmaceutically acceptable salt thereof wherein R1, Pig, R3 and n are as defined in Claim 2.

A composition useful for treating congestive heart failure andror hypertension comprising a pharrnaceutically
acceptable carrier and an effective amount of the angiotensin II antagonist 2—butyl-6.7,8.9-tetrahydro-3-[[2'-(1H-

tetrazol-S-yIJ-[t.1'-biphen}1l]-4-yt]methyl]-t.3-diazaspiro[4.4]nonan-4-one or a pharmaceutically acceptable salt
thereof and an effective amount of the dual acting neutral endopeptidase inhibitor of the formula

,X

(CHZ}p Y

o I
II N tcflzlm

Hs— H—C—N Y
R4 11 . 0 coca5

or a pharmaceuticallyr acceptable salt thereof wherein XX. m. p. R4, and R5 are as defined in Claim 5.

A composition useful for treating congestive heart failure andlor hypertension comprising a pharmaceutically

acceptable carrier and an effective amount of the angiotensin II antagonist 2—butyi-6.7.8.9-tetrahydro-3-[t2'-(1H-
tetrazoI—5—y|)—{1.1'biphenyt]-4-yl]methyl]-1.3-diazaspiro[4.4]nonan-4-one or a pharrnaceutically acceptable salt

thereof and an effective amount of the dual acting neutral endopeptidase inhibitor of the formula

if
HS" ([:H_ C- A

R4

18
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or a pharmaceufically acceptable salt thereof wherein A and F14 are as defined in Claim 8.
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VALSARTAN SALTS

The invention relates to new salts of the AT1 receptor antagonist (S)-N-{1-oarboxy—2-methyl-
prop-1-yi)—N-pentanoyi-N-[2'—(1H-tetrazol-S-yIJ-biphenyi-4-yI-methyi1-amine (valsartan) of
formula '

IHC

O a \E/CHS
H

H30 ' C:2 A (EH‘
\C/ \o / coo”

' _H2 H:

El}: 0 (l)-

(H atom) of the carboxyi group, and (it) that of the tetrazoia ring. Accordingly, one acidic H
atom (primarily the carboxyi H atom) or both acidic H atoms may be reoiaced by a

The free acid, valsartan has a melting point in a closed crucible of 80 to 95°C and in an
open crucible of 105 to 110"C and a melting enthalpy of 12 kJ/moi. The Optical rotation is
[crimp =(—7U 1' 2) ° for a concentration of c '= 1%, in methanol. ' '

The density of the vaieartan crystals and-of the salt hydrates was determined by a helium
pycnometer (Accupyc 1330 of Microrneritlcs, Norcross. GA. USA). The density for the
crystals of the free acid vaisartan is 1.20 2 0.02.
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The X—ray diffraction diagram consists essentially of a very broad, diffuse Xray reflection;

the free acid is therefore characterised as almost amorphous under X-ray. The melting

point linked with the measured melting enthalpy of 12 lemoi unequivocally confirm the

existence of a considerable residual arrangement in the particles or structural domains for

the free acid valsartan.

There is a need for more stable. e.g. crystalline forms of vaisartan, which are even easier to

manage in the drying or grinding processes following the final stage of the chemical

preparation process and also in the steps for preparing the pharmaceutical formulations.

Many futile attempts have been made to find improved forms through salt formation, the

forms ideally being as crystalline as possible, as well as physically and chemically stable.

Only the saits according to the invention, their solvates and polymorphous forms thereof

exhibit the desired improved properties.

The formation of salts of vaisartan with the desired advantageous properties has proved to

be difficult. In the majority of cases, for example, amorphous salts with little stability are

obtained {such as hard foams, waxes or oils). Extensive research has shown that the salts

of valsartan according to the invention have proved to be particularly advantageous

compared with the free acid vaisartan.

The objects of the present invention are salts of vaisartan which are selected from the

group consisting of'the monosodium salt, the monopotassium salt. the dipotassium salt, the

magnesium salt. the calcium salt. the bis-diethyiammonlum salt, the bls-dipropylammonlum

salt, the bls—dibutylammonium sait, the mono-L-arginine salt. the bis-L—arginlne salt. the

mono-L—iysine salt and the bis-L-lysine salt, as well as salt mixtures, or respectively, an

amorphous form, a soivate, especially hydrate, as well as a polymorphous form thereof. the

respective production and usage, and pharmaceutical preparations containing such salts. I

The objects of the present invention are salts of valsartan which are selected from the

group consisting of the monosodium salt, the monopotassium salt, the dipotasslum salt, the

magnesium saltI the calcium salt, the bis-diethyiammonlum salt, the bis-dipropylammonium

salt, the bis-dibutyiammonlumsait, the mono-L—arginine salt. the bls-L-arginine salt. the
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mono-L-lysine salt and the bis-L-lysine salt. or respectively, an amorphous form. a solvate.

especially hydrate. as well as a polymorphous form thereof.

Salt mixtures are 0) single salt forms from different cations selected from the above group

or (ii) mixtures of those single salt forms which exist for example in the form of

conglomerates.

Preferred salts are for example selected from the

mono-sodium salt in amorphous form;

di-sodium salt of valsartan in amorphous or crystalline form. especially in hydrate form.
thereof.

Mono-potassium salt of valsartan in amorphous form;

di—potasslum salt of valsartan in amorphous or crystalline form, especially in hydrate form,
thereof.

calcium salt of valsartan in crystalline form, especially in hydrate form. primarily the

tetrahyd rate the reef;

magnesium salt of valsartan in crystalline form. especially in hydrate form. primarily the

hexahydrate thereof;

calciun'v’magnesium mixed salt of valsartan in crystalllne form, especially in hydrate form:

bis-diethylammonium salt of valsartan in crystalline form, especially in hydrate form:

bis-dipropylammonium salt of valsartan in crystalline form, especially in hydrate form;

bis-dibutylammonium salt of valsartan in crystalline form. especially in hydrate form.
primarily the hemihydrate thereof;

mono-L-arginine salt of valsartan in amorphous form:

bis-L~arginine salt of valsartan in amorphous form;

mono-L-lysine salt of valsartan in amorphous form;

bls-L—lysine salt of valsartan in amorphous form.

The salts according to the invention preferably exist in Isolated and essentially pure form,

for example in a degree of purity of >95%, preferably 388%, primarily >99%. The

enantiomer purity of the salts according to the invention is >98%, preferably >99%.

Compared with the free acid, the salts according to the invention. or the amorphous forms,

solvates such as salt hydrates, and also the corresponding polymorphous forms thereof,

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 076



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 077

W0 021'06253 ' PCTIEPOJJ'08253

have unexpectedly advantageous properti 5. Under given conditions, the crystalline salts

and crystalline salt hydrates have a clear melting point which is linked with a marked.

endothermic melting enthalpy. The crystalline salts according to the invention are stable

and are of better quality than valsartan also during storage and distribution. The

amorphous or partially amorphous salts have limited stability, i.e. as the solid. they have a

restricted stability range. To be stabilised. they require certain measures which can be

achieved for example by galenic formulations.

in addition. both the crystalline and the amorphous salts according to the invention have a

high degree of dissociation in water and thus substantially improved water solubility. These

properties are of advantage. since on the one hand the dissolving process is quicker and on '

the other hand a Smaller amount of water is required for such solutions. Furthermore. the

. higher water solubility can. under certain conditions. also lead to increased biological

I availability of the salts or salt hydrates in the case of solid dosage forms. improved

properties are beneficial especially to the patients. Furthermore. some of the salts

according to the invention have proved to be exceptionally physically stable, particularly the

alkaline earth salts. For different relative humidifies at room temperature and also at a

slightly higher temperatures. the salt hydrates according to the inventionshow practically no‘

water absorption or water loss over a wide range of humidifies and for periods of a few

hours. e.g. four hours. Also. for example. the melting point of the salts according to the

invention will not be changed by storing under different relative humiditles.

Improved physloochemlcal properties of certain salts or certain salt hydrates are of great

importance both when they are produced as a pharmaceutically active substance and when

producing. storing and applying the galenic preparation. in this way. starting with improved

constancy of the physical parameters. an even higher quality of the formulations can be

guaranteed. The high stability of the salts or salt hydrates also give the possibility of

attaining-economic advantages by enabling simpler process steps to be carried out during

working up. The high crystallinity of certain salt hydrates allows the use of a choice of

anatytical methods. especially the various X-ray methods. the usage oi which permits a

clear and simple analysis of their release to be made. This factor is also of great

importance to the quality of the active substance and its galenic forms during production.

storage and administration to the patients. In addition. complex provisions for stabilising the

active ingredient in the galenic formulations can be aVoided.
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The invention accordingly relates to crystalline, also partly crystalline and amorphous salts
of valsartan.

As well as the solvates, such as hydrates, the invention also relates to polymorphous forms

of the salts according to the Invention.

Solvates and also hydrates of the salts according to the invention may be present, for

example, as hemi—, mono-. di-, trl-, tetra-, penta-, hexa—solvates or hydrates. respectively.

Solvents used for crystallisation, such as alcohols, especially methanol, ethanol, aldehydes,

ketones. especially acetone, esters. e.g. ethyl acetate, may be embedded in the crystal

grating. The extent to which a selected ”solvent or water leads to a solvate or hydrate in

crystallisation and in the subsequent process steps or leads directly to the free acid is

generally unpredictable and depends on the combinations of process conditions and the

various interactions between valsertan and the selected solvent. especially water. The

respective stability of the resulting crystalline or amorphous solids in the form of salts,

solvates and hydrates. as well as the corresponding salt solvates or salt hydrates, must be

determined by experimentation. It is thus not possible to focus solely on the chemical

composition and the stoichiometric ratio of the molecules in the resulting solid, since under

these circumstances both differing crystalline solids and differing amorphous substances
may be produced.

The description salt hydrates for corresponding hydrates may be preferred, as water

molecules in the crystal structure are bound by strong intermolecular forces and thereby

represent an essential element of structure formation of these crystals which, in part, are

extraordinarily stable. However, water molecules are also existing in certain crystal lattices
- which are bound by rather weak intermolecular forces. Such molecules are more or less

integrated in the crystal structure forming. but to a lower energetic effect. The water content

in amorphous solids can. In general. be clearly determined, as in crystalline hydrates. but is

heavily dependent on the drying and ambient conditions. in contrast, in the case of stable

hydrates. there are clear stolchiometric ratios between the pharmaceutical active substance

and the water. In many cases these ratios do not fulfil completely the stoichlometric value,

normally it is approached by lower values compared to theory because of certain crystal

defects. The ratio of organic molecules to water molecules for the weaker bound water may
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vary to a considerable extend. for example, extending over di-. tri- or tetra—hydrates. On the

other hand, in amorphous solids, the molecular structure classification of water is not

stoichiometric; the classification may however also be stolchiometric only by chance.

in some cases, it Is not possible to classify the exact stoichiometry of the water molecules.

since layer structures form. 9.9. in the alkali metal salts, especially in the potassium salt, so

that the embedded water molecules cannot be determined in defined form.

For the crystalline solids having identical chemical composition. the different resulting

crystal gratings are summarised by the term polymorphism.

Any reference hereinbefore and hereinafterI to the salts according to the invention is to be

understood as referring also to the corresponding solvates, such as hydrates, and

polymorphous modifications, and also amorphous forms. as appropriate and expedient.

Especially preferred are the tetrahydrate of the calcium salt of valsartan and the

hexahydrate of the magnesium salt of valsartan.

The X-ray diffraction diagram of powders of these two salt hydrates has a number of

discrete X-ray reflections, and practically no signs of non-crystalline or amorphous portions.

The degree of crystallisation of these defined salt hydrates is therefore surprisingly high.

Equally. relatively large crystals may be cultured from certain salt hydrates. and in the

crystallographic sense these are single crystals. Such single crystals allow the structure of

the solid to be determined. it is effected by computer-aided evaluation of the reflection

intensities measured by an X-ray dlffractometer.

This process for determining the structure of a crystal enables, under normal conditions

such as high physical, chemical and enantlomen‘c purity of the gauged crystals, a clear

determination of the structure to-be carried out on a molecular or atomic level, namely

symmetry and size of the elementary cells, atom positions and temperature factors, and

from the ascertained cell volume, the X-ray-photographic density Is shown on the basis of a

molecular weight. At the same time, the X-ray—photographic structure detenninatlon

supplies details of its quality.
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The outstanding properties of these two salt hydrates are based on the crystals, which form
these salts by Incorporating four or six water molecules per valsartan molecule. Thus,

practically perfect three-dimensional crystal gratings are produced. These two salts have

water solubility that is several times better than the free acid of valsartan. and this is

especially surprisingly at high melting points and melting enthalpies. which are eight or five

times greater than the free acid. The extraordinary crystal gratings of these two salt

hydrates are the basis for the chemical and physical stability of these two compounds.

The particularly notable salt hydrate Is the tetrahydrate oi the calcium salt of valsartan. In a

closed specimen container, for a heating rate of Tr: 10 K-min '“‘ it has a melting point of

205 :r: 1.5 "C and a melting enthalpy oi 98 a: 4 lab Moi". The tetrahydrate of the calcium salt

of valsartan is not stable at elevated temperatures both in respect of the hydrate water and

in respect of the structure of the molecule. The indicated melting point is a hydrate melting I
point which can only be measured In a closed specimen container. Gold containers with a

wall thickness of 0.2 mm were used; after weighing in samples of between 2 and 4 mg salt

hydrate. they were sealed by cold welding. These gold containers have an intemai free

volume of ca. 22 microiitres. The amounts of the sample and the volume of the pressurised

containers must be suitably adapted, so that strong dehydration of the salt hydrates cannot

take place during measurement of the melting point. The partial pressure of the water at

205° Celsius is ca. 18 bar, so that with an open container in 080 (Diiferential Scanning

Calorimeter) during measurement of the melting point. conversion to the anhydrate takes

place. If the data from several heating rates (Tr= 10, 2D. 40 K -min '1) are extrapolated to a
continuously rapid heating rate, a melting point of 218 2 2 “C and a melting enthalpy of 124

a 5 kJ- Moi" result. Both the high hydrate melting point and the amount of the melting
enthalpy are an expression of the exceptional stability of the crystal grating of the

tetrahydrate of the calcium salt of valsartan. These two thermodynamic characteristics

illustrate the advantageous physical properties, compared to the ireeacid. with the two

corresponding data, namely a melting point in the closed system of 90°C and a melting

enthalpy of 12 kJ' Moi". These thermodynamic data, together with the X-ray data. prove

the high stability of this crystal grating. They are the foundation for the special physical and

chemical resistance of the tetrahydrate of the calcium salt of valsartan.

A measurement of the infrared absorption spectrum of the tetrahydrate of the calcium salt

of valsartan in a potassium bromide compressed tablet shows the following significant
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bands expressed in reciprocal wave numbers (cm'1 ): 3750 ~3000 (st); 3400— 2500 (st);

1800 — 1520 (st); 1500 - 1380 (st); 1380 — 1310 (m); 1290 21220 (w); 1220 —1190(w);'

1190 — 1160 (w); 1160 — 1120 (w); 1120 - 1050 (w); 1030 —- 990 (m); 989 — 960 (w). 950 —

920 (w): 780 — 715 (m); 710 -— 470 (m). The intensifies of the absorption bands are

indicated as follows: (w) = weak; (m) = medium; and (st) = strong intensity. Measurement of

the infrared spectrum likewise took place by means of ATR-IR (Attenuated Total

Reflection-Infrared Spectroscopy) using the instrument Spektrum BX from Perkin-Elmer

Corp.. Beaconsfield. Bucks, England. I

The tetrahydrate of the calcium salt of vaisartan has the following absorption bands

expressed in reciprocal Wave numbers (cm'1):

3594 (w); 3306 (w); 3054 (w); 2953 (w); 2870 (w); 1621 (st); 1578 (m): 1458 (m): 1441 (m):

1417 (m); 1364 (m); 1336 (w); 1319 (w); 1274 (w); 1241 (w); 1211 (w): 1180 (w): 1149 (w);

1137 (w); 1106 (w); 1099 (w); 1012 (m); 1002 (w); 974 (w); 966 (w); 955 (w); 941 (w):

863 (w); 855 (w); 844 (w); 824 (w); 791 (w); 764 (w): 758 (m): 738 (m); 696 (m); 666 (m).

The intensities of the absorption bands are indicated as follows: (w) = weak: (m) = medium

and (st) = strong intensity. I

The most intensive absorption bands of the ATR-lFt spectroscopy are shown by the

following values expressed In reciprocal wave numbers (cm'1): 3306 (w): 1621 (st):

1578 (m): 1458 (m); 1441 (m); 1417 (m): 1364 (m): 1319 (w); 1274 (w): 1211 (w); 1180 (w):

1137 (w): 1012 (m); 1002 (w); 758 (m); 738 (m); 696 (m);'666 (m). I

The error margin for all absorption bands of ATFt-IFI is i 2 cm".

The water content is in theory 13.2% for the tetrahydrate of the calcium salt of'valsartan.

Using the thermo-scaie TGS-2 ( Perkin-Elmer Corp. . Norwalk, CT USA ) the water content

was determinedas 12.9 %. A total formula was calculated from this (CgHzN503)2_ 0a“-

(3.9 :t 0.1) H20.

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, Le. the water loss

for the tetrahydrate as a function of temperature, was measured at a heating rate of 10

K-mln "‘. The results are illustrated In table 1.
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- tetrahydrate of the calcium salt of valeartan

hexahydrate of the magnesium satt of

valsartan

 
Further characterisation of the tetrahydrate of the calcium salt of valsartan is effected using

the interlattice plane intervals determined by a X-ray powder pattern. Measurement of the
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X-ray powder patterns was made with a Guinier camera (FR 552 from Enrai Nonius. Delft.

NL) on an X-ray film in transmission geometry. using Cu-Ka1 radiation at room temperature.

Evaluation of the films for calculation of the interlattlce plane intervals is made both visually

and by a Line-Scanner (Johansson Taby. S). and the reflection intensities are determined

simultaneously.

The preferred characterisation of the tetrahydrate of the calcium salt of valsartan is

obtained from the interlattice plane intervals d of the ascertained X—ray diffraction diagrams,

whereby. in the following, average values are indicated with the appropriate error limits.

d in [A] : 16110.3. 9,910.2. 9.4102. 8.03101. 72110.1, 10310.1, 65010.1. 63310.1.

62010.05. 58710.05. 53410.05. 56710.05. 52010.05. 50510.05. 43510.05. 47310.05.

45510.05. 43310.05, 4.151005. 4.1210.05. 39510.05. 3.9110.05. 3.8710.05. 313510.05.

The most intensive reflections in the X-rey diffraction diagram show the following interlattice

plane intervals:

d in [A] : 16.110.3, 9.9102. 9.4102, 10310.1, 65010.1. 53710.05. 51410.05. 43510.05.

4.731035. 43310.05, 4.1510115, 4.1210135, 33510.05.

A preferred method of checking the above-indicated average values of the interlattice plane

intervals and intensities measured by experimentation from X-ray difiraction diagrams with a

_ Guinier camera, for a given substance. consists in calculating these intervals and their

intensities from the comprehensive single crystal structure determination. This structure

determination yields cell constants and atom positions. which enable the X-ray diffraction

diagram corresponding to the solid to be calculated by'means of'computer-aided calculation

methods (programme CaFtine Crystallography, Université de Compiegne. France). A

comparison of these data. namely the interlattlce plane Intervals and intensities of the most

important lines of the tetrahydrate of the calcium salt of vaisartan. obtained from

measurements with the Guinier camera and from calculating the single crystal data. is

illustrated in Table 4. I

Table 4

 

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 083



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 084

-11-

    
 

 
 
 
 

 
 

   
 

 
 
 

9

9

6 <Em

      

- 8

“W
_ weak 7 70

7

m “m

The invention relates to the crystalline tetrahydrate of the calcium salt of (S)—N-(1-carboxy—2-

single crystal X-ray analysis and X-ray powder patterns. An In-depth discussion of the

theory of the methods of single crystal X—ray diffraction and the definition of the evaluated

wo {12!06253 PCT!_EP01."I[}8253

.89 strong 9.8 very very weak 5.199 very weak

strong

.38 . .

m m-

.20 very weak 4.12 week 4.1 14 weak

wee . _

methylprop-t -yl)-N-pentanoyI—N-[2'-(1 H-tetrazol-5-yi)biphenyi-4-ylmethyl]—amine. a

crystalline solid which is clearly characterised by the data and parameters obtained from

crystal data and the parameters may be found In Stout 8t Jensen. X-Ftay Structure I

Determination; A Practical Guide. Mac Millian Co., New York, MY. (1968) chapter 3.

The data and parameters of the single crystal X—ray structure determination for the

tetrahydrate of the calcium salt of valsartan are contained in Table 5.

Table 5 ,

Crystal data and_garameters of the tetrahydrate of the calcium salt of valsartau
 

Crystat data

sum formula (024 Hz, N503) 2'0a 2* - 4 H20

molecular mass 545.65

crystal colour _ - colourtess

crystal shape - flat prisms
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crystal system monoclinlc

space group P2,

size of the single crystal 0.42 - 0.39 0 0.17 mm3

dimensions and angle of elementary cell a = 10.127(2) A

b = 8.596(2) A

c = 32.214(6) A

o = so °

3 = 9534(3) °

. v = 90 °

volume of elementary cell Vc = 2792.1 (1 0) A a

number of molecules in the-elementary cell 4

F (000) 1160

measurement range of cell parameters ((9) 7.47-1 6.50 °

calculated density I 1.298 (g-cm‘e)

linear absorption coefficient 0.274 mm '1

X—ray measurement da ta

_ dilfractometer - Enraf Nonius CAD4

X-radlaticn ( graphite monochromator) Mchr

wavelength 0.71073

temperature 295 K I

scan range (a) 1.27 - 31.99 °

scan mode ' aura-e

reflections collectediunlque 19384 {18562

number of significant reflections ( I > 200)) 10268

variation In intensity ' 1.7 %

absorption correction numeric

Structure refinement

method - full matrix, least squares. Fa
number of parameters 893

agreement index (R) 6.2 ‘3":

weighted agreement index (Rw) 14.4 %
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8 factor (Goodness of fit) 1.085

number of reflections used 18562

treatment 01 all hydrogen atoms in the molecule, all lound by difference-Fourier

including in the water molecules calculation. almost all isotropicaiiy

I refined, a few theoretically fixed
(riding) '

extinction correction none _

maximumrminimum residual electron density in 0.662 r - 0.495 ( e-A‘ )

conclusive difference-Fourier calculation

absolute structure parameters 0.00 (4)_

Computer programmes used

SHELXS 86 ( Sheidrick, Gottingen. 1990)

SHELXL 96 (Sheldrick, Gdttingen, 1996]

SCHAKAL 86 ( Keller, Freiburg 1986)

PLATON ( Spek, Acta Cryst, 1990)

The elementary cell is defined by six parameters, namely by the grating constants a, b and

c, and by the axial angle, namely by a, B, und y. In this way, the volume of the elementary

cell V; is determined. A differentiated description of these crystal parameters is Illustrated in

chapter 3 of Stout 8: Jensen (see above). The details for the tetrahydrate of the calcium

salt of valsartan from the single crystal measurements, especially the atom coordinates, the

isotropic thermal parameters, the coordinates of the hydrogen atoms as well as the

corresponding isotropic thermal parameters, show that a monoclinic elementary cell exists,

its cell content of four formula units Ca:+ valsartanz’ - 4 H20 occurring as a result of two

crystallographic independent units on two—fold positions.

Given the acentric epace group P2, determined from the single crystal X-ray structure

determination, a racemate is ruled out. Thus the enantiomeric purity of the S-configuration

for the crystalline tetrahydrate of the calcium salt of (S)-N-(1~carboxy-2—methylprop—1—yl)—N-

pentan oyl-N-[2‘—(1 H-tetrazoI-5-yi)blphenyl+ylmethyl1~amine is verified. 5. -— -- .. I

An essential feature for the quality of a pure active substance both for the physical~chemical

procedures such as drying. sieving, grinding, and in the gaienic processes which are carried
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outwith pharmaceutical excipients. namely in mixing processes, in granulation, in spray—

drying, In tabletting, is the water absorption or water loss of this active substance depending

on temperature and the relative humidity of the environment in question. With certain

formulations, free and bound water is without doubt introduced with excipients andfor water

is added to the process mass for reasons associated with the respective formulation

process. In this way, the pharmaceutical active substance is exposed to free water over

rather long periods of time, depending on the temperature of the different activity (partial

vapour pressure).

A clear ch aracterisaticn of this property is achieved by means of isothermal measurements

over predetermined time intervals and predetermined relative humidity using dynamic

vapour sorptlon (DVS-1 from the company Surface Measurement Systems LTD, Marlow. _

Buckinghamshire. UK). Table 6 illustrates the mass change. i.e. the water absorption or loss

as a function of relative humidity at 25°C for a sample of 9.5 mg of the tetrahydrate of the

calcium salt of valsartan and for a period of 4 hours. The following cycles of changes in

relative humidity are shown: 40-90; 90-0; 0-90: 90—0 % relative humidity:
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The measurement error of this sorption method based on thermogravimetry ls about 0.1%.

Therefore, the tetrahydrate of the calcium salt of valsartan under the conditions employed,

which are realistic from a pharmaceutical—galenio point of view, shows no measurable water

absorption or loss. This is surprising to a large extent] since the tetrahydrate. which has

incorporated about 13% of bound water in the crystal structure, is totally indifferent to water

even at extreme values of relative humidity. This preperty is crucial in the final stages of

chemical manufacture and also in practice In all galenic process stages of the different

dosage forms. This exceptional stability similarly benefits the patients through the constant
availability of the active ingredient.

The intrinsic. dissolving rates of the calcium salt of valsartan at pH 1, pH 4.5 and pH 6.8
show improved values over those of valsartan.

The exceptional stability of the calcium salt of valsartan. especially the tetrahydrate thereof.
towards water may also be shown in stability tests. In these, the water content of the

tetrahydrate of the calcium salt of valsartan remains constant both in an open container and

in a sealed ampouie after four weeks at 40°C and 75% relative humidity.

Owing to the advantageous crystalllnlty of the calcium salt, especially the tetrahydra'te -
thereof, this salt is suitable for pressing directly to form corresponding tablet formulations.

In addition. an improved dissolving profile In a tablet can be assured. In studies of the

dissolving profile, it was established that the calcium salt, especially the tetrahydrate
thereof, is released by 100% from a film-coated tablet within 15 minutes.

Of the group of new-type crystalline solids. a magnesium salt hydrate of valsartan Is
preferred, in particular the hexahydrate. The thermal behaviour of this salt hydrate in the

region of the melting point shows a certain chemical and physical instability. The thermal

data are thus dependent on the measurement conditions. In the sealed gold specimen
container with an intemai free volume of ca. 22 microlitres, with a sample of 2 to 4 mg and

with a heating rate of T, = 10 K' min", the melting point of the hexahydrate of the
magnesium salt of valsarten is 132 a 1 .5° Celsius and the melting enthalpy is 56 13 kJ'ivtol'
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‘. The melting enthalpy which is about 5 times higher than the free acid of valsartan.

together with the significantty higher melting point of the hexahydrate ot the magnesium salt

of valsartan is a measure of the stability of the new—type crystal grating at around room

temperature.

The optical rotation 01 the hexahydrate of the magnesium salt of valsartan ln methanol as a

1% solution at 20°C is [a] 2% = — 14 °.

A measurement of the infrared absorption spectrum of the hexahydrate of the magnesium

salt of valsartan in a potassium bromide compressed tablet shows the following significant

bands expressed in reciprocal wave numbers tom“): 3800 -- 3000 (st): 3000 — 2500 (st);

1300 — 1500 (st); 1500 —1440 (m); 1440 ~1300 (m); 1230 — 1240 (w); 1240 — 1190 (w):

1190 — 1150 (w): 1120 — 1070 (w); 1050 — 990 (w); 990 — 900 (w); 960 — 920 (w); 920 — 700

(m); 700 — 590 (w); 590 - 550 (w).

The intensities of the absorption bands are indicated as follows: (w) = weak: (m) = medium;

and (st) = strong intensity.

Measurement of the infrared spectrum likewise took place by means of ATR-lR (Attenuated

Total Reflection-infrared Spectroscopy) using the instrument Spektmm BX from

Perkin-Elmer Corp.. Beaconstield. Bucks. England.

The hexahydrate of the magnesium salt of valsartan has the following absorption bands

expressed in reciprocal wave numbers (cm'1):

3373 (m); 3274 (m); 2956 (m): 2371 (w); 2357 (w); 1504 (w); 1619 (st); 1557 (m): 1454 (m); '

1419 (m); 1394 (st): 1374 (m); 1339 (w); 1319 (w); 1300 (w): 1288 (w); 1271 (w) 1255 (w);

1223 (w); 1210 (w): 1175 (m); 1140 (w): 1106 (w); 1047 (w); 1024 (w); 1015 (w): 1005 (w);

989 (w); 975 (w); 955 (w): 941 (w); 888 (w); 856 (w); 836 (m); 820 (w); 766 (st): 751 (m);

741 (st); 732 (st).

The intensities oi the absorption bands are indicated as follows: (w) = weak; (m) = medium

and (st) = strong intensity.

The most intensive absorption bands of the ATR-IR spectroscopy are shown by the

following values expressed in reciprocal wave numbers (orn‘1): 3378 (m); 3274 (m);

r'

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 089



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 090

W0 021136253 PCTIEPUU08253

-17-

2956 (m); 1619 (st); 1557 (m); 1464 (m); 1419 (m): 1394 (st): 1271 (w); 1175 (m): 1015 (w):

975 (w); 336 (m); 766 (st); 751 (m): 741 (st): 732 (st). ' '

The enor margin for all absorption bands of ATR-lfi is :t 2 cm".

The theoretical water content of the hexahydrate of the magnesium salt of valsartan is

19.1 %. Using a coupled Instrument based on thermogravimetry-Founer transtormation-

infrared-spectroscopy (TG-FTlFt. IFS 28 from the companies Netzsch Geratebau GmbH.

Selb. Bayem and Bruker Optik GmbH, Karlsruhe ), whilst simultaneously measuring the

weight loss and identifying the material component given up, using Infrared spectroscopy

(release of water), the water content was determined at 18.5 %. conforming wall with the

theoretical value. For the hexahydrate, this corresponds to a molar ratio of 5.8 t 0.2 mole

H20 per mol magnesium salt.

Table 7’ illustrates the water loss of the hexahydrate of the magnesium salt of valsartan

depending on temperature. using the weightless measured in an N: atmosphere on a

thermogravimetric thermal analysis instrument fora heating rate of 10 K°min". From the

TG-FTlFi measurement, the correlation of the weight loss is assured solely by the release of
water.

Table 7

i "- '..-‘..‘_.___- ..—
. -'.' ‘yzggléle". ‘n- 34-:f.-r.r- u" .
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The hexahydrate of the magnesium salt of valsartan has a solubility in distilled water at _

22°C of 59 g per litre of solution for a pH value of 9.3.

The crystalline form of the hexahydrate of the magnesium salt of valsartan is clearly

characterised by the interlattlce plane intervals calculated from the lines in an X-ray powder

pattern. The measurement and analysis methods used are the same as those used for the

tetrahydrate of the calcium salt of valsartan.

This preferred characterisation of the hexahydrate of the magnesium salt of valsartan is

obtained from the interlattlce plane intervals d, whereby. in the following, average values

are indicated with the appropriate error limits: '

d in [A]: 19.7103, 10.1:t0.2, 9.8102, 7.28:0.1. 6.4810.1. 6.001111, 5.81:0.1, 56810.1,

5.40i0.05, 5.22 10.05, 5.12:0.05. 5.0310135, 4.88:0.05. 4.33:0.05. 422150.05.

4.18:0.05, 4.08i0.05. 3.95iOD5. 3.46:i:0D5, 3.4211105.

The most intensive reflections in the X-ray diffraction diagram show the following interlattice

plane intervals:

: d in [A1 : 19110.3, 10.1 11:02, 9.8:t0.2, 12810.1. 5.81:0.05, 56810.05, 50310.05.

4.88:0.05, 4.1 810.05, 40810.05. 3.46 10.05.

A preferred method of checking the above—indicated average values of the interiattice plane

intervals and intensities measured by experimentation from X-ray diffraction diagrams with a .

Guinler camera, for a given substance, consists in calculating these intervals and their

intensities from the comprehensive single crystal structure determination. This stmcture

determination yields cell constants and atom positions. which enable the X-ray diffraction

diagram corresponding to the solid to be calculated by means of computer-aided calculation

methods (programme CaFiine Crystallography. Université de Complegne. France). A

comparison of these data, namely the interlattice plane intervals and intensities 'of the most

important lines of the hexahydrate of the magnesium salt of valsartan, obtained from

measurements with the Guinler camera and from calculating the single crystal data. is

illustrated in Table 3.

Table 8
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The invention relates in particular to the crystalline hexahydrate of the magnesium salt of

(S)—N-(1 -carboxy-2—methylp rep-1 -y|)-N-pe ntanoyl-N-[2'-(1 H-tetrazol-S-yi)biphenyl-4—

ylmethyil-amine. a crystalline solid which is clearly characterised by the data and

parameters obtained from single crystal X-ray analysis. An in-depth discussion of the

theory of the methods of single crystal X-ray diffraction and the definition of the evaluated

crystal data and the parameters may be found in Stout & Jensen. X-Ray Structure

Determination; A Practical Guide, Mac Miliian Co.. New York, MY. (1968) chapter 3.

 
 

 

 

  

The data and parameters of the single crystal X-ray analysis for the magnesium-valsartan-

hexahydrate are given in Table 9.

Table 9

ngtai data and garameters of the hexahydrate of the magnesium salt of vaisartan

Crystal data

sum formula (024 Hz: N5 03) 2' Mg 2+ - 6 H20

molecular mass _ 565.91
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crystal colour

crystal shape

crystal system

space group

size of the single crystal

dimensions and angle of elementary cell

volume of elementary cell

number of molecules In the elementary cell

F (000)

measurement range of cell parameters (a)

calculated density '

linear absorption coeffiCient

X-rey measurement data

diffractometer

X-radiation ( graphite mon ochromator)

_ wavelength

temperature

scan range {8)

scan mode

reflections collectedfunique

number of significant reflections (I > 20(0)

variation in intensity

absorption correction

Stmcture refinement

method
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colourless

tlat prisms

' monocllnic

02

0.013 - 0.50 - 0.108 mm"

a =_ 400750!) A

0: 7.400(1) A

c: 10.27512)A

a = 90 °

[3: 100.85(3)°

\t = 90 a

v. =.2992.s(9) A a

4

1208

2.82 —1 1.15 °

1.256 (900mg)

0.114 mm "

Enraf Nonlus CAD4

MoKor

0.71073

295 K

1.03 — 26.00 °

0) I 2 B

5954 1’ 5868

1341

<1 %

numeric

full matrix. least squares. F2
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number of parameters 243

agreement index (Fl) 10.7 %

weighted agreement index (Rw) 13.8 %

S factor (Goodness of fit) 1.001

number of reflections used 5868

- determination of hydrogen atoms majority according to the “riding'

model. nine H—atoms trom water

molecules lsotropically refined from
difference-Fourier calculation

extinction correction 0.00098 (10)

maximumlminimum residual electron density in 0.473 f - 0.614 ( e-l5l‘1 )

final difference-Fourier calculation

absolute structure parameters 0.0(10)

Computer programmes used _

SHELXS 86 (Sheldn’ck, Gettingen. 1990)

SHELXL 96 (Sheldrtck, Gettingen. 1996)

SCHAKAL 88 (Keller, Freiburg 1988)

PLATON (Spelt. Acta Cryst.. 1990)

The elementary cell is'detined by six parameters. namely by the grating constants a, b and

c, and by the axial angle, namely by a, 8, und y. in this way, the volume of the elementary

cell Va is determined. A differentiated description of these crystal parameters is illustrated in

chapter 3 of Stout & Jensen (see above).

The details for the hexahydrate of the magnesium salt of vaisartan from the single crystal

measurements. especially the atom coordinates, the isotropic thermal parameters. the

coordinates 01 the hydrogen atoms as well as the corresponding Isotropic thermal

parameters, show that a monoclinic elementary cell exists, its cell content occurring from

four formula units Mg 2* Valsartan - 6 H20 .

Given the acentric space group 02 determined from the single crystal X—ray structure

determination. a racemate is ruled out. Thus the enantiomeric purity of the S-conflguration

for the crystallin hexahydrate of the magnesium salt or valsartan is proved.
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Table 10 illustrates the mass change. l.e. the water absorption or loss as a function of

relative humidity at 25°C for a sample of 9.5 mg of magnesium-valsartan-hexahydrate and

for a period of 4 hours (h). The following cycles of changes in relative humidity are shown:

40-90; 90-0; 0-90; 90-0 % relative humidity:

 
The measurement error of this sorption method based on thermogravimetry is about 0.1%.

Therefore, the hexahydrate of the magnesium salt of valsartan under the conditions

employed. which are realistic from a phannaceutlcai-galenic point of view. shows weak.

reproducible water absorption or water loss in a range of 20 to 80% relative humidity. This

is surprising to a large extent, since the hexahydrate. which has incorporated about 19%

bound water in the crystal structure. reversibly absorbs or releases water even at extreme

values of relative humidity and is relatively lnsensitlve at an average range of relative

humidity. This characteristic enables an uncomplicated physical-chemical process to be

developed and allows a choice of the b at dosage forms for the patients.
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The exceptional stability of the magnesium salt of valsanan. especially the hexahydrate

thereof, towards water may also be shown in stability tests In these, the water content of

the hexahydrate of the magnesium sait of vaisartan remains constant both in an open -

container and in a sealed ampoule after four weeks at 40°C and 75% relative humidity.

Owing to the advantageous crystallinity of the magnesium salt, especially the hexahydrate

thereof, this salt is suitable for pressing directly to form corresponding tablet fonnulaticns..

in addition, an improved dissolving profile in a tablet can be assured. in studies of the

dissolving profile, it was established that the magnesium sait. especially the hexahydrate

thereof, is released by 100% from a film-coated tablet within 15 minutes.

In addition, the magnesium salt of valsartan, especially the hexahydrate thereof, shows an

advantageous compression hardness profile. _.

_ Calciumimagnesium mixed salts of vaisartan also have advantageous properties, for

example uniform crystal conglomerates may be produced. These may be advantageously
used in the galenic formulation.

The intrinsic dissolving rates of the di—potassium salt of valsartan at pH 1I pH 4.5 and pH
6.8 show improved values over those of vaisarlan.

A further object of the invention is the preparation of the salts according to the Invention.

The salts according to the invention, including amorphous or crystalline forms thereof, may

be prepared as follows:

To form the salt, the process is carried out In a solvent system, in which the two reactants,

namely the acid valsartan and the respective base, are sufficiently soluble. it is expedient

to use a soivent or solvent mixture, in which the resulting salt is only slightly soluble or not

soluble at all, in order to achieve crystallisation or precipitation. One variant for the salt

according to the invention would be to use a solvent in which this salt Is very soluble, and to

subsequently add an anti-solvent to this solution. that is a solvent in which the resulting salt

has only poor solubility. A further variant for salt crystallisation consists in concentrating the
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salt solution. for example by heating, if necessary under reduced pressure, or by slowly

evaporating the solvent, 9.9. at room temperature, or by seeding with the addition of

seeding crystals, or by setting up water activity required tor hydrate formation.

The solvents that may be used. are for example 01-05-alkanols, preferably ethanol and

isopropanol, as well as C1-Cs-dialkylketones, preferably acetone and mixtures thereof with

water.

The antisolvents for salt crystallisation may be for example Ca-Cralkylnitriies, especially

acetonitrile, esters, especially Cz-Gy-alkan ecarboxylic acid-C1-CB-alkylester, such as ethyl or

isopropyl acetate. dl-(C1'—Ca—alkyl)-ethers, such as tert.—butylmethylether, furthermore

tetrahydrofuran, and Cs-CB—alkanes, especially pentane, hexane or heptane.

To produce hydrates, a dissolving and crystallising process is used in particular, or a water-

equilibrating crystallisation process.

The dissolving and crystallising process is characterised in that

(i) valsartan and the apprOpriate base are brought to a reaction in a preferably water-

containlng, organic solvent,

(ii) the solvent system is concentrated, for example by heating, If necessary under

reduced pressure and by seeding with seeding crystals or by slowly evaporating, 9.9. at

room temperature, then crystallisation or precipitation is initiated and

(iii) the salt obtained is isolated.

in the dissolving and crystallising process, the water—containing, organic solvent system

employed is advantageously a mixtures of alcohols, such as ethanol, and‘water, or or alkyl-
nitn’le. especially acetonitrile. and water.

The equilibrating crystallisation process for producing hydrates is characterised in that
(i) valsanan and the appropriate base are added to a water-containing organic solvent,

(ii) the solvent is concentrated, for example by heating, if necessary under reduced

pressure or by slowly evaporating, e.g. at room temperature.

(iii) the residue of evaporation is equilibrated with the required amount of water by
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(a) suspending the residue of evaporation. which Is advantageously still warm, and which
still contains some water, In an appropriate solvent or

(b) by equilibrating the water excess in the solvent;

whereby In a) and b) the existing or added water is present in a quantity in which the water

dissolves in the organic solvent and does not form an additional phase; and
(iv) the salt obtained is Isolated.

The solvent system used as the water-containing organic solvent advantageously
comprises mixtures of‘sultable alcohols. such as C1-Cralkanols, especially ethanol, and
water.

An appropriate solvent for equilibration is, for example, an ester such as C1-Cy—alkane-

carboxylic acid-C1-CT-alkylester. especially ethyl acetate. or a ketone such as dl—Ci-Cs-
aikylketone, especially acetone.

The equilibration process is notable for example for its high yields and outstanding
reproducibility. I

When producing the mono-alkali metal salts according to the present invention.

predominantly amorphous tonne are obtained. On the other hand. the di-alkali metal Salts

and alkaline earth metal salts of the present invention may also be obtained in crystalline
form and are in the form of hydrates throughout. from appropriate solvents that are

conventionally used in production processes. such as esters, e.g. C1-C7-alkanecarboxylr'c
acid-C1—Cy—alkylesters, especially ethyl acetate, ketones. e.g. di-C1-Ca-alkyiketones,
especially acetone. CrCy—alkyinitriles. especially acetonitrile, or ethers. e.g. di-(C1-Cs-alkyl)-
others, such as tert.—butyimethylether, also tetrahydroiuran, or mixtures of solvents. By
using. the dissolving and crystallising process, or the water—equitibrating crystallisation

process. the defined hydrates, which are present in crystalline and in polymorphous forms
may be obtained reproducibly.

The preparation of the hydrate-free bis—dialkylammonium salts of the present invention is

advantageously effected in one step by using an appropriate solvent which is optionally
mixed with an antisolvent. In this way. crystalline salts are obtained.

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 098



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 099

W0 02l06253 PCTIEP01l08253

-26-

As a rule. the amino acid salts of the present invention are obtained in amorphous form.

The processes for forming salts are likewise 'objects of the present invention.

These salts or salt hydrates according to the invention are obtained for example by

neutralising the acid valsartan with a base corresponding to the respective cation. This

neutralisation is suitably effected in an aqueous medium, e.g. in water or a mixture of water
and a solvent in which valsartan is more soluble than in water. Salts with weaker bases

may be converted into other salts either by treating with stronger'bases or by treating with

acids and then neutralising with other bases.

Crystallisation. especially ol the alkaline earth salt hydrates. is effected in water or an

aqueoua medium, which cansists of water and at least one solvent that is miscible or

partially miscible with water. i.e. not too non-polar. e.g. an alkanol such as methanol,

ethanol, propanol, isopropanol, butanol, acetone, methyl ethyl ketone, acetonitrile. DMF,

DMSO. The alkanol portion amounts to about 10 to 90, or 20 to 70, advantageously 30 to

50% by volume. For higher alkanols, the less polar solvent may also be present in lower

concentrations. Owing to the restricted waterésolubillty of valsartanI the process frequently

takes place in suspensions, or if valsartan is soluble in the other solvent component, in a

solution. '

In one embodiment. for example to produce the calcium salt of valsartan. an aqueous

solution of valsartan is neutralised with a calcium hydroxide solution at room temperature

and the solution is left to crystallise. in a preferred procedure, crystallisation is effected

from a solvent mixture of wateriethanol. the ethanol preportion amounting to ca. 30 to 50%

by volume. In an especially preferred form, crystallisation is effected in a closed system by

transporting through a low temperature gradient (especially 1-2°C at 40“C) in 30% by

volume of ethanol.

In a preferred variant, crystallisation may be optimised, e.g. accelerated, by adding at least

one seed crystal.

The salts according to the invention may be used e.g. in the form of pharmaceutical

preparations, which contain the active. substance e.g. in a therapeutically effective amount
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of the active substance, optionally together with a pharmaceutically acceptable carrier. for

example with an inorganic or organic, solid or optionally also liquid pharmaceutically

acceptable carrier, which is suitable for enters], e.g. oral, or parenteral administration.

The invention relates in particular to a pharmaceutical composition, especially in a solid

dosage unit. preferably for oral administration, optionally together with a phannaceuticaliy

acceptable carrier.

Pharmaceutical preparations of this kind may be used for example for the prophylaxis and

treatment of diseases or conditions which may be inhibited by blocking the AT1 receptor for
example

a disease or condition selected from the group consisting of

(a) hypertension, congestive heart failure, renal failure, especially chronic renal failure,

restenosis after percutaneous transiuminal angioplasty, and restenosis after coronary artery
bypass surgery:

(b) atherosclerosis, Insulin resistance and syndrome X, diabetes meilitus type 2, obesity,

nephropathy, renal failure, e.g. chronic renal failure, hypothyroidism, survival post

myocardial infarction (Mi). coronary heart diseases, hypertension in the elderly, familial

dysiipidemic hypertension, increase of formation of collagen, fibrosis, and remodeling

following hypertension (antiproliferative effect of the combination), all these diseases or

conditions associated with or without hypertension;

(c) endotheilal dysfunction with or without hypertension,

(d) hyperiipidemia, hyperlipoproteinemia, atherosclerosis and hyperchoiesteroiemia, and
(e) glaucoma.

Primary usages are for the treatment of high blood pressure and congestive heart failure, as

wet] as post-myocardial Infarction.

The person skilled in the pertinent art is fully enabled to select a relevant and standard

animal test model to prove the hereinbefore and hereinafter indicated therapeutic

indications and beneficial effects.

The pharmaceutical activities as effected by administration of representatives of the salts of

the present invention or of the combination of active agents used according to the present
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invention can be demonstrated 8.9. by using corresponding pharrnacologlcal models known

in the pertinent art. The person skilled in the pertinent art is fully enabled to select a

relevant animal test model to prove the herelnbefore and hereinafter indicated therapeutic '

indications and beneficial effects.

These beneficial effects can. for example, be-demonstrated in the test model as disclosed

by G. Jeremic et at. in J. Gardovasc. Pharmacol. 27:347-354. 1996.

For example, the valuable potential of the salts or combinations of the present invention for

the prevention and treatment of myocardial infarction can be found using the following test

model.

Study design _

In the study to be performed. permanent coronary artery occlusion (CAO) In rats is used as

a model of acute myocardial infarction. The experiments are carried out with 5 treatment

_ groups characterized by following features:
- sham—operated animals

- GAO + vehicle

- CAO + a salt according to the present invention,

optionally

- CAO + a salt according to the present invention + a combination partner.

During the study following variables are measured:

- infarct size

- LV chamber volume

- interstitial and perivascuiar collagen density in spared LV myocardium

- COL-l and COL-Iii protein content in spared LV myocardium by Western blot

- cardiomyocytes cross—sectional area and length in sections of LV myocardium

- plasma concentrations of renin and aldosterone

- urine concentration of sodium. potassium and aldosterone

- blood pressure in conscious animals

- LV and carotid blood pressure in anesthetized animals.

Methodology
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Infarct size: Six um-thick transverse histological sections of the left ventricle are stained

with nitroblue tetrazolium and acquired by a BAN XC-77CE 000 video camera (Sony). The

resulting image is processed on a KS' 300 image analysis system (Carl Zeiss Vision) using a
software specifically developed (Porzlo et at, 1995). A single operator blinded to treatment

interactively defines the boundaries of the lnterventrlcular septuml and the infarcted area on

each section is semiautomaticaliy identified as the area of unstained ventricular tissue. The

software automatically calculates for each component of the ventricular section defined as

the chamber. septum, infarcted area. infarcted LV wall and viable LV wall, a set of I

geometric parameters (Porzio at at, 1995).

Histology: Hearts are fixed in situ, by retrograde perfusion with buffered 4% formaldehyde

after arrest in diastole by i.v. Injection of 0.5 M KCl. Afterfixatfon. the left ventricle (LV) and
the free wall of the right ventricle are separately weighed; LV longer diameter is measured

with a caliper. LV histological sections are'stained with hematoxylin & eosin for qualitative

examination and to quantify cardiomyocytes cross-sectional area with a semi-automated

image analysis routine. Interstitial collagen deposition in LV is evaluated on Sirius red

stained sections with a semi—automated image analysis routine (Masson et all, 1998).

Collagen content in LV spared myocardium: LV tissue in the spared myocardium is

homogenized. subjected to PAGE-SOS electrophoresis and electroblotted onto

nitrocellulose membrane. The blots are exposed to. primary antibodies, i.e. rabbit anti-rat

collagen type i or type ill antiserum (Chemicon). The primary antibodies are recognized by

secondary antibodies conjugated to alkaline phosphatase (for colagen type i) or peroxidase
[collagen type ill).

Left ventricular chamber volume: LV chamber volume is determined in hearts arrested in

diastole (KCI) and fixed in formalin undera hydrostatic pressure equivalent to the measured

LV end-diastolic pressure. A metric rod ls inserted into the LV to measure LV inner length.

The transverse diameters of the LV chamber are measured in two 1-mm thick transverse _

sections near to the base and the apex of the ventricle (Jeremie at at, 1996). The chamber

volume ls computed from an equation integrating transverse diameters and inner length.
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Syst mic and Left v ntricular hemodynamics: A microtip pressure transducer (Miller

SPC-320) connected to a recorder (Windograf. Gould Electronics) is inserted into the right

carotid artery to record systolic and diastolic blood pressures. The pressure transducer is

advanced into the LV to measure LV-systolic (LVSP) and end-diastolic (LVEDP) pressures.

the first derivative of LV pressure overtime (+dPIdt) and heart rate.

Non-invasive blood pressure: Systolic blood pressure and heart rate are measured by the

tail—cuff method (Letica LE 5002) in conscious rats.

Urine electrolytes, hormones: Rats are individually housed in metabolic cages and 24-h

urine collected on 1 ml HCI 6N. Water intake is measured. Urine catecholamines are

extracted on Bondeiut 018 columns (Varian). separated by HPLG (Apex-ll Ci 8, 3 pm.

50x45 mm analytical column. Jones Chromatography) and quantified with an

' electrochemical detector (Couiochem ll. ESA) (Goidstein start, 1981). Plasma and urine

aldosterone, and plasma angiotensin ii is determined with specific radioimmunoassays

(Aldoctk-Z. DiaSorin and Angiotensin ii, Nichols Diagnostics). Urine sodium and potassium

are measured by flamme photometry.

Samgie size

10 animals analyzabie in each treatment groups are sufficient to detect biologically

significant differences. Only rats with an infarct size of at least 10% of the LV section area

are included in the final analysis.

I Endothelial dysfunction is being acknowledged as a critical factor in vascular diseases. The _

endothelium plays a bimodal role as the source of various hormones or by-products with

opposing effects: vasodilation and vasoconstriction, inhibition or promotion of growth.

fibrinoiysis or thrombogenesis, production of anti-oxidants or oxidising agents. Genetically

predisposed hypertensive animals with endotheliai dysfunction constitute a valid model for

assessing the efficacy of a cardiovascular therapy.

Endotheliai disiunction is characterized by. for example. increased oxidative stressI causing

decreased nitric oxide. increased factors involved in coagulation or fibrinoiysis such as

plasminogen activating inhibitor-1 (PAl-l), tissue iactor (TF), tissue piasmlnogen activator

(tPA), increased adhesion molecules such as [CAM and VCAM. Increased growth factors
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such as bFGF. TGFb, PDGF, VEGF. all factors causing cell growth inflammation and

fibrosis.

The treatment e.g. of endothelian dysfunction can he demonstrated in the following

pharmacological test:

Material and methods

Male 20-24 week-old SHR, purchased from RCC Ldt {Fflilingsdort Switzerland). are

maintained in a temperature- and light-controlled room with free access to rat chow (Nafag

9331, Gossau, Switzerland) and tap Water. The experiment is performed in accordance

with the NIH guidelines and approved by the Canton Veterinary office (Bew 161.

Kentonales Veterinaramt, Liestal, Switzerland). All rats are treated with the NO synthesis

inhibitor L-NAME (Sigma Chemicals) administered in drinking water (50 mg/i) for 12 weeks.

The average daily dose of L-NAME calculated from the water consumed was 2.5 mg/kgld

[range 2.1-2.7 ).

- The rate can be divided into 2 or 3 groups: group 1. control (n = 9.9. 40): Group 2. a salt

according to the present invention; n = e.g. 4D): for testing combinations Group 3.

combination partner;(n = eg. 30). The drugs are administered in drinking fluid. The

pressure effect of Ang ii at 1 mgikg obtained In controls normotensive‘ rate can be reduced

after treatment with a salt according to the present invention (Gervais et al. 1999).

Body weight is measured every week. Systolic blood pressure and heart rate are recorded

by tail cult plethysrnography 3 and 2 weeks before starting the study and at 2 weeks after

drug administration. Urine is collected over a 24 hour period from rats kept in individual

(metabolic) cages the week before starting treatment and at weeks 4 and 12 for volume

measurement and protein, creatinine. sodium and potassium determination Using standard

laboratory methods. At the same time points. blood samples are withdrawn from the retro-

orbital plexus {maximum 1 ml) for creatinine. Na‘ and K+ assays.

Ten rats from each group are sacrificed at 4 weeks for collection of kidney and heart for

morphological analysis. The remaining rats are sacrificed at 12weeks. Cardiac and kidney

weight is recorded. Terminal blood sampling is performed In 5 % EDTA at 4 (morphometry
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study) and 12 (end of the study) weeks for aldosterone, determination by

radioimmunoassay using a UFO coat-a-count aidosterone-FtiA kit (Bflhlmann, Switzerland).

Statistical analysis:

All data are expressed as mean 3: SEM. Statistical analysis is performed using a one-way

ANOVA, followed by a Duncan’s multiple range test and a Newman—Keuls test, Tfor

comparison between the different groups. Results with a probability value of less than 0.05

are deemed statistically significant.

An improvement of regression of artheroscierosis without effecting the serum lipid levels

can, for eXampie, be demonstrated by using the animal model as disclosed by H. Kano et

al. in Biochemical and Biophysical Research Communications 259, 414-419 (1999).

That the salts or combinations according to the present invention can be used for the

regression of a cholesterol diet-induced atherosclerosis, can be demonstrated using the test

model described. 9.9., by C. .Jiang et al.. in Br. J. Pharmacol. (1991), 104. 1033-1037.

That the salts or combinations according to the present invention can be used for the

treatment of renal failure. especially chronic renal failure, can be demonstrated using the

test model described. e.g.. by D. Cohen et al. in Journal of Cardiovascular Pharmacology.

' 32: 87-95 (1998).

The present pharmaceutical preparations which, if so desired. may contain further

pharmacologicaiiy active substances. are prepared in a manner known per se. for example

by means of conventional mixing, granulating, coating. dissolving or iyophilising processes.

and contain from about 0.1% to 100%. especially from about 1% to about 50%, of

lyophilisates up to 100% of the active substance.

The invention similarly relates to compositions containing the salts according to the
invention. I

The invention similarly relates to the use of the salts according to the invention preferably

for the production of pharmaceutical preparations. especially for the prophylaxis and also

for the treatment of diseases or conditions which may be inhibited by blocking the AT1
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receptor. Primary usages are for the treatment of high blood pressure and congestive heart

failure. as well as post-myocardial infarction. I

The invention similariy relates to the use for the prophylaxis and treatment of diseases or

conditions which may be inhibited by blocking the AT1 receptor. characterised in that a

patient. including a human patient. requiring such treatment is administered with a

therapeutically effective amount of a salt according to the invention. Optionally in

combination with at least one composition for the treatment of cardiovascular diseases and

related conditions and diseases listed hereinbefore or hereinafter.

The invention similarfy relates to combinations, e.g. pharmaceutical combinations,

containing a salt of the present invention or in each case a pharmaceutically acceptable salt

thereoi in combination with at least one composition for the treatment of cardiovascular

diseases and related conditions and diseases as listed hereinbefore or hereinafter. or in

each case a pharmaceutically acceptable salt thereof. Combinations with other"

compositions for the treatment of cardiovascular diseases and related conditions and

diseases as listed hereinbefore or hereinafter. or in each case a pharmaceutically

acceptable salt thereof. are likewise obiects of the present invention.

The combination may be made for example with the following compositions. selected from

the group consisting of a: I

(i) HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof.

(ii) angiotensin converting enzyme (ACE) inhibitor or a pharmaceutically acceptable salt
. thereof. -

(iii) calcium channel blocker or a phannaceutically acceptable salt thereof.

(iv) aldosterone synthase Inhibitor or a pharmaceuticallv acceptable salt thereof,

(v) aidosterone antagonist or a pharmaceutically acceptable salt thereof.

(vi) dual angiotensin converting enzymerneutral endopeptidase (ACEINEP) inhibitor er a

pharmaceuticaliy acceptable salt thereof.

(vii) endothelin antagonist or a pharmaceutically acceptable salt thereof.

(viii) renin inhibitor or a pharmaceutically acceptable salt thereof. and

(ix) diuretic or a pharmaceuticaliy acceptable salt thereof.
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HMG-Co—A reductase inhibitors (also called fi—hydroxy-B-methylglutaryI-co-enzyme-A

reductase inhibitors) are understood to be those active agents that may be used to lower

the lipid levels including cholesterol in blood.

The class of HMG-Co-A reductase inhibitors comprises compounds having differing

stmctu'ral features. For example. mention may be made of the compounds that are

selected from the group consisting of atorvastatin. cerivastatin. compactin. datvastatln.

dihydrocompactin, fluindostatin, fluvastatln. lovastatin, pitavastatin. mevastatln. pravastatin.

rivastatin, simvastatin, and velostatln. or, in each case, a phan-naceutjcally acceptable salt

thereof.

Preferred HMG-Co-A reductase inhibitors are these agents which have been marketed.

most preferred is fluvastatin and pitavastatln or. in each case, a pharmaceutically

acceptable salt thereof.

The interruption of the enzymatic degradation of angiotensin Ito angictensin ll with so-

called ACE-inhibitors (also called angiotensin converting enzyme inhibitors) is a successful

variant for the regulation of blood pressure and thus also makes available a therapeutic

method for the treatment of congestive heart failure. I

The class of ACE inhibitors comprises compounds having differing structural features. For

example, mention may be made of the compounds which are selected from the group

consisting alacepril. benazepril, benazeprilat, captopril. ceronapril, cilazapril. delapril.

enalapril. enaprilat. fosinopril. irnidapril. iisinoprii. moveltopril. perindoprit, quinaprll. ramipril,

spirapril, temocapril. and trandolapril, or. in each case, a pharmaceutically acceptable salt
thereof.

Preferred ACE inhibitors are those agents that have been marketed. most preferred are

benazepril and enalapril.

The class of CCBs essentially comprises dihydropyridines (DHPs) and non-DHPs such as

diltiazem-type and verapamil—type CCBs.
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A 008 useful in said combination is preferably a DHP representative selected from the

group consisting of amlodipine, feiodipine, ryosidine, isradipine, Iacidipine, nicardipine,

nifedipine, niguidipine. niludipine, nimodipine. nisoldipine, nitrendipine, and nivaldipine, and

is preferably a non-DHP representative selected from the group consisting of fiunarizine,

prenylamine. diitiazem. fendiline, gallopamil. mibefradii. anipamii, tiapamii and verapamil,
and in each case. a pharmaceuticaliy acceptable salt thereof. All these CCBs are

therapeutically used. e.g. as anti-hypertensive. anti-angina pectoris or anti-arrhythmic drugs.

Preferred CCBs comprise amiodipine, diltiazem, isradipine. nicardipine. nifedipine.

nimodipine,_ nisoidipine, nitrendipine, and verapamii, or, 9.9. dependent on the Specific

' 003. a pharmaceutically acceptable salt thereof. Especially preferred as DHP is

amlodipine or a pharmaceutically acceptable salt. especially the besyiate, thereof. An

especially preferred representative of non-DHPs is verapamii or a pharmaceuticaliy

acceptable salt. especially the hydrochloride, thereof.

Aidosterone synthase inhibitor is an enzyme that converts corticosterone to aldosterone to

_ by hydroxyiating cortocosterone to form 18-OH-corticoslerone and 18¥OH—corticosterone to

aldosterona. The class of aldosterone synthase inhibitors is known to be applied for the

treatment of hypertension and primary aidosteronism comprises both steroidal and non-

steroidai aidosterone synthase inhibitors. the later being most preferred.

Preference is given to commercially available aldosterone synthase inhibitors or those

aidosterone synthase inhibitors that have been approved by the health authorities.

The class of aldosterone synthase inhibitors comprises compounds having differing

structural features. For example. mention may be made of the compounds which are

selected from the group-consisting of the non—steroidal aromatase inhibitors anastrozole.

fadrozoie (including the (+)—.enantiorner thereof), as well as the steroidal aromatase inhibitor

exemestane, or. in each case where applicable, a pharmaceuticaiiy acceptable salt thereof.

The most preferred non-steroidal aidosterone synthase inhibitor is the {+)—enantiomer of the

hydrochloride of fadrozoie (US patents 4617307 and 4889861) of formuia
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HCI

 
spironolactone.

A preferred dual anglotensln converting enzymefneutral endopetidase (ACE/NEP) inhibitor

is. for example, omapatn‘late (cf. EP 629627). fasldotn’l or fasldoin'late, or, if appropriable. a

pharmace utically acceptable salt thereof.

A preferred endothelln antagonist ls. ior example. bosentan (cf. EP 526708 A), furthermore,

tezosentan (of. WO 96119459). or in each case. a pharmaceutically acceptable salt thereof.

A renin inhibitor is, for example, a non-peptldic renin inhibitor such as the compound of

formula
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CH

5 3 H,c CHa
H36 CH3

aggro,
O 0

Hsc‘fluo ”3‘: CH3

chemically defined as 2(5),4(8),5(S).7(S)-N-(3-amino-2,2-dimethyl-3roxopropyli-ZJ-di(1-

methylethyl)-4—hydroxy-S-amino-a-[4-methoxy-3'-(3-methoxy-propoxy)phenyl]—octanamide.

This representative is specifically disclosed in EP 678503 A. Especially preferred is the
hemi-fumarate salt thereof.

A diuretic is. for example, a thiazlde derivative selected from the group consisting of

chlorothiazide, hydrochlorothiazlde, methytclothiazide. and chlorothalidon. The most

preferred-is hydrochlorothiazlde.

Preferably. the jointly therapeutically effective amounts of the active agents according to the

combination of the present invention can be administered simultaneously or sequentially in
any order, separately or in a fixed combination.

The structure of the active agents Identified by generic or tradenames may be taken from

the actual edition of the standard compendium “The Merck Index” or from databases, e.g.

Patents lntemational (e.g. IMS World Publications). The corresponding content thereof is

- hereby incorporated by reference. Any person skilled in the art is fully enabled to ldentify
the active agents and, based on these references. likewise enabled to manufacture and test

the pharmaceutical indications and properties in standard test models. both in vitro and in
vivo.

The corresponding active ingredients or a pharmaceutically acceptable salts thereof may

also be used in form of a solvate. such as a hydrate or including other solvents. Used for.

crystallization.
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The compounds to be combined can be present as pharmaceutically acceptable salts. if

these compounds have, for exampie, at least one basic center, they can form acid addition

salts. Corresponding acid addition salts can also be termed having, if desired, an

additionally present basic center. The compounds having an acid group (for example

COOH) can also form salts with bases.

In a variation thereof, the present Invention likewise relates to a “kit—of-parts", for example,

in the sense that the components to be combined according to the present invention can be

dosed independently or by use of different fixed combinations with distinguished amounts

of the components, i.e. simultaneouslyor at different time points. The parts of the kit of

parts can then e.g. be administered simultaneously or chronologically staggered, that is at

different time points and with equal or different time intervals for any part of the kit of parts.

Preferably, the time intervals are chosen such that the effect on the treated disease or

condition in the combined use of the parts is larger than the effect that would be obtained

by use of only any one of the components.

The invention furthermore relates to a commercial package comprising the combination

according to the present invention together with instructions for simultaneous, separate or

sequential use.

Dosaging may depend-on various factors, such. as mode of application, species, age andt'cr

individual condition. For oral application, the doses to be administered daily are between

ca. 0.25 and 10 mg/‘kg, and for warm-blooded animals with a body weight of ca. 70 kg,

'preferabiy between ca. 20 mg and 500 mg, especially 40mg, 80mg, 160mg and 320mg

based on the tree acid.

The invention is illustrated in particular by the examples and'also relates to the new

compounds named in the examples and to their usage and to methods for the preparation

thereof.

The following examples serve to illustrate the invention without limiting the invention in any

way.
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For example, the di—potassium salt of valsartan is formed, especially a hydrate thereof. The

di—potassium salt is noted in particular for its marked water solubility. The crystalline

tetrahydrate of the di-potassium salt of vaisartan, with a melting point of 135.0"0, may be

mentioned in particular. According to elementary analysis, a certain sample of this hydrate

has a water content of 3.72 mols of water per moi of di-potassium salt. For high relative -

humidity. at room temperature. the tetrahydrate is formed and for low values of relative

humidity, the anhydrate of the di-potasslum'salt is formed.

A magnesium salt of valsartan is similarly produced, in this instance as an amorphous solid

with 3.4% H20. The temperature of glass transition, as a mean value of the stage of the

specific heat of 0.85 J - [g - ° 0]" ls 167 “C. No melting point is observed. Both facts.

namely the glass transition and the absence of a melting point, together with the measured

value of the change in specific heat, confirm that this magnesium salt of valsartan ls

practically 100% amorphous. According to a stereo-specific chromatography method, the

enantiomer purity of this amorphoUs magnesium salt has been determined as 83%.

Examgie 1:

Production of the calcium salt as the tetrahydrate in sifu of {S)-N-(1carboxy—Z-mathyi-prop-

1 -yl)-N-pentanoyl-N-[2'-(1 H-tetrazoi-5-y[)-biphenyI-4-ylmethyfi—amine

21 .775 g of (S)-N-{1—oarboxy-2-methyi-prop-1-yi)-N-pentanoyI-N-[2’-(1H-tetrazol-S-yl)-

biphenyI—4-ylmethyI]-amine are dissolved at room temperature in 300 ml of ethanol. By

careful additidn of 300 ml of water.- the ethanol concentration ls reduced to 50% by volume.

Using a magnetic stirrer. 3.89 g of Ca(OH)2 are added slowly in small portions to this clear.

slightly acidic (pH 4) solution, so that the pH value temporarily does not exceed a value of

ca. 8. Because it absorbs CO; from the air, the Cfi(0H)g used contains-traces of CaCOa;

therefore the added amount includes an excess of 5%. After adding the stolchiometric

amount of Ca(OH)2, the pH is ca. 6, and after adding the excess it rises to 7. The solution

becomes turbid through the small amount of finely divided Cacos , which is removed

through a folded filter. The product contained In the solution crystallises continuously upon

removal of the alcohol content by allowing to stand at room temperature. The procedure

can be accelerated by using a flat dish in a recirculating air drier at 40°C. After

concentrating to ca. one half. the alcohol content of the solution drops to ca. 10% by
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volume and most of the product crystallises. it is filtered, rinsed for a short tim with 10%

by volume ethanol and dried at 40°C until reaching a constant weight. (S)-N-(1-carboxy-2—

methyl-p rep-1 -yl)-N-pentanoyI—N-[2'—(1 H—tetrazoI-S-yl)-biph enyl—4—ylmethyI1-amine calcium

salt tetrahydrate is obtained.

The melting point for the tetrahydrate of the calcium salt of valsartan. produced according to

example 1. for a heating rate of-10 K-min'1 and in a closed specimen container with a small

internal volume is determined as 205°C and the melting enthalpy as 92 kJ-Mol“ .

The density of the crystals of the calcium-valsartan-tetrahydrate produced according to

example 1. determined by a helium pycnometer. is 1.297 g-cm‘a. This value conforms to

the theoretically calculated value at 1.298 g'cm"a calculated from the single crystal structure.

The optical rotation of the tetrahydrate of the calcium salt of 'valsartan according to

+1°.

The enantiorner purity of the salt hydrate produced according to example 1 is determined by

example 1 is measured in methanol as a 1% solution [a] mg

a stereo-specific HPLC method. The stereo—specific separation is achieved by a chiral

column (Chiral AGP). The enantiomer purity is determined as as = 100%.

Calculation of the interlattice plane intervals from the X-ray powder pattern taken with a

Guinier camera is as follows for the most important lines for this batch of the tetrahydrate of

the calcium salt of valsartan:

d in [ A ] 1 16.27. 9.90. 9.39. 8.04. 7.71. 7.05. 6.49. 6.34. 6.2. 5.87. 5.75. 5.66. 5.20. 5.05,

4.95. 4.73. 4.55. 4.33. 4.15. 4.12. 3.95, 3.91. 3.87. 3.35.

Elementary analysis gives the following measured values of the elementspresent 1n

calcium-valsartan-tetrahydrate and of water. The water evaluation was carried out at 130°C

alter expulsion. The flndings of the elementary analysis. within the error limits. correspond

to the sum formula (024 H” N5 03) 2' Ca 2+ - 4 H20.

0210
% found % calculated

52.32 ' 52.83

6.42 - 6.47

12.91 12.83

20.20 ' 20.53

water 13.25 . 13.21
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_ Ca 7.03 7.35

Example 2:

Production of the magnesium salt as the hexahydrate in situ of ('S)-N-(1-carboxy-2-methyl-

p rop-1 —yl)-N-pentanoyl-N-[2'-(1 H-tetrazo|-5-yl)-blphenyl-4-ylmethyIJ—am in e

43.55 g of valsartan [(S)-N-(1-carboxy-2—methyl~pr0p-1—yi)-N-pentanoyl—N-[2'-(1H-tetrazoI-s-

yl)-biphenyl-d-ylmethyl]—arnine] are dissolved at room temperature in 600 ml of 50% by

volume ethanol (from absolute ethanol - see Merck and quarz-bidistilled water). The slightly

turbid solution becomes clear after adding a further 50 ml of 50% ethanol. Using a

magnetic stirrer, 4.03 g or 0.1 M MgO (Merck p.a.) are slowly added in small portions to this

slightly acidic solution with a pH value of 4. The pH value hereby rises to ca. 6. The

process is effected with an excess of 10%. Le. a further 0.40 g of M90 are added. This

excess is not fully dissolved, and the pH value rises to ca. 7.5. The small residue is filtered

from the solution through a folded filter and washed with 50 ml of 50% ethanol.

The combined clear solution is carefully concentrated at 40°C whilst stirring with a magnetic

stirrer in a large crystallisation dish. Towards the end of this procedure. the solution has a

tendency to harden Into a glassy gel. Scratching with a glass rod induces the to sift:

crystallisation in this phase. which may be recognised by the white colour of the crystalline

solid thus formed. The product is dried at 50“C in a recirculating air drier until reaching a

constant weight. The yield of magneslum-valsartan-hexahydrate is 53.7 g or 95% based on
the valsartan employed as the free acid.

The melting point for the salt hydrate produced according to example2, namely the

magnesium—valsartan-hexahydrate, for a heating rate of 10 K'rmin'1 in a sealed sample

container with a small intemal.volume. in an amount of 2.24 mg, was measured at 132°C

and the melting enthalpy at 64 kJ-Mol'1.

The density of the crystals of the hexahydrate of the magnesium salt of valsartan produced

according to example 2, determined by a helium pycnometer, is 1.2?3 g-cm's. This value
conforms to the theoretically calculated value of 1.256 g-cma calculated from the single
crystal structure.
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The optical rotation of themagnesium-valsartan-hexahydrate produced according to

example 2 is measured in methanol as a 1% solution [a] mu = - 14 °.

The enantiomer purity of the salt hydrate produced according to example 2 is determined by

a stereo-specific HPLC method. The stereo-specific separation is achieved by a chiral

column (Chiral AGP). The enantiomer purity is determined as ea = 99.6 %.

Calculation of the interlattice plane intervals from the X-ray powder pattern taken with a

Guinier camera ls as follows for the most Important lines for this batch of the magnesium

valsartan hexahydrate: ‘

d in [A 1: 19.78, 10.13, 9.84, 7.28, 6.00, 5.81. 5-57. 5.21, 5.04, 4.88, 4.21 , 4.18, 4.08,

3.95, 3.46, 3.42.

Elementary analysis gives the following measured values of the elements present in the

hexahydrate of the magnesium salt of valsartan and of water. The water evaluation is

carried out at 130°C after expulsion. The findings of the elementary analysis. within the

error limits, correspond to the sum formula (024 H27 N503) Z'Mg 2* - 6 H20.

% found % calculated

C 51.03 50.94

H 7.00 6.95

N 12.45 12.38

0 25.02 25.44

water 19.08 19.10

Mg 4.35 4.29

Example 3:

Production of the hydrate of di-potassium salt of (S)-N-(1—carboxy-2-methyl-prop-1-yl)-N-

pentanoyl-N-[2‘-(1H-tetrazol-5-yl)-biphenyl-4-ylmethyl]—amine (3.5 :l: 1.0 mole H20)

5 g of (S)—N—(1-carboxy—2-methyl-prop-1-yl)-N-pentanoyl-N-[2'—(1H-tetrazol-5-yl)—blphenyl-4-

ylmethyl]-amlne are dissolved whilst heating gently in 11.5 ml of 2 normal potassium

hydroxide solution and mixed with 320 ml of acetonitrile. The mixture is heated for 5

minutes to reflux (turbid solution), left without stirring for 3 days at room temperature

(seeding) and then left for 24 hours at 0‘0. The mother liquor is decanted. The
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crystallisate is washed twice with acetonitriie and then dried in the air for 36 hours until

reaching a constant weight. (S)-N-(1-carboxy-2-methy[-prop—1-yi)-N-pentanoyi—N-[2'—(1H-
tetrazol-5-yI)-biphenyl-4-yimethyi]-amine dipotassium salt hydrate is obtained (3 .7 mols

water per mol dipotassium salt}. The melting point in a closed specimen container is 135°C.

Elementary analysis: C24 H27 N5 03 K2, 3.72 H30, molar mass 578.72

% found ”/6 calculated

0 49.90 49.81

H 5.92 6.00

N 12.14 12.10

0 18.55 18.58

water 11.58 11.58

K 13.50 13.51

X-ray diffraction diagram measured with the dilfractometer Sointag Inc., Cupertino, CA

95014, US. using CuKo: radiation.

Reflection lines and intensifies of the most important lines of the hydrate of the di-potassium

salt of valsartan, values given in 26 in ":

 28 in ° intensity

4.6 strong

8.8 medium

9.2 . strong

11.1 weak

12.5 . y I weak .

14.8 _ strong

15.3 weak _
16.4 medium

17.8 _ . strong

18.2 medium

18.4 medium

18.9 . - m dium
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20.4 ' medium

21.1 I weak

21.3 medium

2.3 weak

22.5 strong

23.1 medium

23.9 strong

25.6 weak

26.6 strong

26.9 medium

28.1 medium

Preferred are hydrates comprising the medium and strong intensity peaks.

Table 11:

Crystal data and parameters of the hydrate ol the dI-potassium salt of valsartan

Crystal data

sum formula (024H27N503)2‘2K* . x HaO (31:3.511 .0)

molecular mass ' 574.78

crystal system orthorhombic

space group 1521212

23 (A) 38.555(2)

b (A) - . 7.577(1)

c (A) ' 10.0640)

V (1513) 2940.0(5)

Z ' 4

F(UUU) 1212

Des (g.cm“) 1.286

number of reflections for cell parameters 25

8 range for cell parameters (°) 30-38

11(mm'1) 3.24

Temperature (‘0) 23

crystal shape prisms
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crystal size (mm) 0.63x0.20x0.14

crystal colour colourless

Dara coffectr'on

diffractometer En rat Nonius CAD4

radiation (graphite monochromator) CuKa

wave length (A) 1.54178

scan mode ' (02'20

scan range (0) 3-74

absorption correction none

number of measured reflections - 3450

number of observed reflections (|>2rx(l)) 286?-

to range «ta—>0

k range -9->0

l range I _ -12-—)0

number of standard reflections 3 every 120 mins

variation in Intensity i5%

Structure refinement

refinement method ' refinement on F2. complete matrix

number of parameters 341

R ' 0.069

Flw . _ 0.182

S 1.57

number of reflections used 2867

treatment of H-atoms “riding”. apart from those of the water

molecules .which were ignored

Alarm 0.24

extinction correction 0.0010(5)

maximumfmlnimum residual electron density in

final difference—Fourier calculation 0.815!—0.676(9A“)

absolute structure parameters 002(4)
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Programmes used

SHELXSBB (Sheldrlck. Géttingen).

XHELXLee {'Sheldrick, Gettingen),

SCHAKALez (Keller. Freiburg)

Example 5: _ . _

Production of the di-potassium salt of (S)-N-('lcarboxy-E-methyl-prop-i eyl)-N-pentanoyl-N-

[2'-(1 H-tetrazoI-5—yi)-biphenyI-4—ylmethyI]-amine

25 g of (S)-N-(1-carboxy-2—methyi-prop-1-yi)-N-pentanoyl-N—[2'—(1H-tetrazal—S-yl)-biphenyi-4-

ylmethyU-amine are dissolved in 200 m] of ethanol. 50 ml of water are added, the solution

cooled to 0°C and then mixed with 57.4 mi of 2 normal potassium hydroxide solution. The

mixture is concentrated by evaporation on a rotary evaporator, evaporated again with each

of toluene and acetonitrile, and dried in a high Ivacimm for 15 minutes at 50°C. The product

is dissolved in 290 ml of a hot mixture of acetonitrileiwater (95:5). mixed with an additional

110 ml of acetonitrile, allowed to cool and seeded at ca. 30°C. 'The mixture is left to stand

.for 4 days at room temperature and filtered by suction. The residue is washed with

acetonitrilelwater (95:5) and dried in a high vacuum a180°C. (S)-N-(1I-carboxy-2-methyl-

prop-1-yl]-N-pentanoyi-N-[2'-(1H-tetrazol-5-yl)—biphenyI—4-yimethyll-amine dipotassium salt

is obtained as a white powder. Melting point >300°C. I

Elementary analysis: The material obtained is hygroscopic and can be equitibrated in the air

(02.1. H27 N5 03 K2, 3.96 mOIS H20).
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Example 5:

Production of the di-sodium salt of (SJ-N-(t~carboxy-2-methyl-prop-1-yI)-N-pentanoyl-N-[2'-

(1 H-tetrazol-S-yl)—bip he nyl-4-ylmethyl1-amlne

1 g of (S)—N-(1~carboxy-2-methyI-prop-1-y|)-N-pentanoyI—N-[2'-(1H-tetrazol-S-yl)—blphenyI—4~

ytmethyIJ-amine is dissolved in 50 ml of ethanol. mixed with 2.3 ml 012 normal sodium

hydroxide solution and concentrated by evaporation. and the residue is evaporated wlth

each of ethanol and ethyl acetate. The white residue is stirred in hot acetonitrile and filtered

by suction at room temperature. Drying in a high vacuum at 80°C over night yields (S)—N-(1-

carboxy-2-methyl-prop-1-yl)-N—pentanoyl-N-[2'—(1H—tetrazol-5-yl)-biphenyl—4-ylmethyJJ-amine

disodium salt as a white powder. Melting point from 260°C. brownish discolouration at
295“C.

Elementary analysis: The material obtained (hygroscopic) can be equilibrated in the air {624

H27 N5 03 Nag, 5.36 mole H20. molar mass 575.05) '

 
Example 6:

Production of the magnesium salt of {S)-N-(1-carboxy-2—methyl-prop-1-yl)-N-pentanoyl—N-

[2‘-(1H-tetrazo|-5-yl)—biphenyl-4-ylmethyl]-amine

5 g of (S)-N-(1-carboxy-2—methyl-prop-1-yl)-N-pentanoyl-N—[2'—{1H-tetrazol-5—yl)-blphenyl-4-

ylmethyl]-amine are added to a suspension of 0.666 g of magnesium hydroxide In 20ml of

water. 40 ml of methanol are added. then the mixture is stirred for 2 hours at room

temperature and concentrated. The residue ts dissolved in methanol. filtered through a

hard filter. concentrated and evaporated with acetonitrile. The product is stirred with hot
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acetonitrile, filtered by suction at room temperature and dried in a high vacuum at 90°C over

night. (S)-N-(1camoxy—Z-methyl-prop-t-yl)-N-pentanoyl-N-[2’-(1H-tetrazol—S-yl)-biphenyl—4-

ylmethyI]-amine magnesium salt is obtained as a white powder. Melting point: The sample

becomes browoish upon heating and vitrifies towards 300°C.

Elementary analysis: C24 H27 N5 03 Mg, 0.89 mols H20, molar mass: 473.85

 
Example 7;

Production of the calcium salt oi (S)-N-(1—carboxy-2-rnethyl-prop-1-yI)-N-pentanoyI-N-[2'-

(1H-tetrazol—5-yl)—blphenyl-4—ylmethyl1-amine

5 g of (S)-N-(1—carboxy-2-methyl—prop—1-yl)-N-pentanoyI-N-[2'—(1H-tetrazol-5-yl)-biphenyl-4—

ylmethyl]-amine are added to a suspension of 0.851 g of calcium hydroxide in 20 ml of

water and then mixed with, 200 ml ot ethanol. The mixture is stirred for one hour at room

' temperature, concentrated by evaporation to dryness (re-evaporation with acetonitrile).

stirred in hot acetonitrile (with a trace each of ethanol and water) and filtered by suction at

room temperature.

0.95 g of the salt are heated to reflux in 20 ml of acetonitrileiwater (1:1), whereby the

mixture almost dissolves. The mixture is allowed to coat to room temperature, minted with

20 ml of acetonitriie, filtered by suction and washed twice with acetonitriie/water (1:1) and

dried over night in a high vacuum at 80°C. Melting point: from 300°C (decomposition).

Elementary analysis: 02.; H2? N5 03 Ca, 1.71 mole H20. molar mass 504.39 (water

evaluation carried out after expulsion at 150°C).
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Example 8:

Production of the mono-potassium salt of (S)—N—(1-carboxy-2-methyl-prop-1-yl)-N-pentanoy_l-

N-[2'-(1 H—tetrazol-S-yl)—biphenyl—4—ylmethyl1—amine

2 g of (S}~N-{1-carboxy-2-methyl-prop-1-yI)-N-pentanoyI-N-[2'-(1H‘-tetrazol—5-yl)—biphenyl—de

ylmethyIJ-amlne are suspended in 20 ml of water and mixed with 2.296 ml of a 2 normal

potassium hydroxide solution. The mixture Is stirred for 30 minutes and mixed with 50 ml of

ethanol, whereupon a colourless solution is obtalned. The mixture is concentrated by

evaporation, evaporated once more with acetonitrile and lyophilised from tert.—butanol (with

a trace of water).

Elementary analysis (after equilibration in the air). 024 H27 N5 03 Ca. 1.69 mole H20, molar

mass 504.06 (water evaluation carried out after expulsion at 150°C).

 
Examgle 9;
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Production of the magnesium salt as the hexahydrate of valsartan by a water-equilibrating

process.

1600 g of valsartan and 6820 g of isopropanol are stirred to form a suspension in a mixing

container at room temperature, and added to an 80 litre glass receptacle with a stirrer. The

mixing container is rinsed with 3919 g of isopropanol in portions and the rinsing solution

added to the main mixture. After adding 3800 g of deionised water. the mixture is

transformed into a homogeneous solution by stirring. Then. 156.3 g of magnesium oxide,

suspended in 1520 g of deionised water. are added and the suspension supplemented with

1000 g of deionised water. By slowly stirring at room temperature. the magnesium oxide

goes into solution. The pH value of the resulting solution is ca. 7.2. By adding a further

2.5 g of magnesium oxide in small portions. the pH value is raised to ca. 8.3. The resulting

mixture is turbid owing to undissolved particles of unknown type in the magnesium oxide.

This mixture is transferred through a candle filter to a 35 litre enamel boiler and the glass

receptacle and the transfer tube are rinsed with 885 g of isopropanol and 1122 g of

deionised water. For mild concentration. a vacuum is created in the boiler to an initial _

'theoretical value of 89-100 mbar. With a temperature of the heating medium of 45-50°C

and a boiiing temperature of the mixture of {ET-40°C, a total of 13.66 kg of aqueous

isopropanol is distilled. By lowering the distillation pressure to a final value of 10 mbar and

simultaneously raising the heating medium temperature to 65°C, the amount of distillate is

increased to a total of 17.12 kg. 9300 g of ethyl acetate, followed by 14.9 g of valsartan Mg

salt hexahydrate as seeding crystals, are added to-the boiler content whilst stirring. finally.

a further 6680 g of ethyi acetate are dispensed in and cooling is effected to room

temperature whilst stirring. The stirring procedure is maintained for at least 24 hours. The

suspension is then filtered through Bflchner filters. A moist filter cake is thus obtained. The

boiler is rinsed with 1171 g of ethyl acetate and the rinsing mixture is used to wash the filter

cake. Drying of a partial amount on metal sheets in a vacuum drying chamber at 50 mbar

pressure and 40°C oven temperature for 6.5 hours until reaching a constant weight yields a

dry substance. I

The physical data, especially the X—ray powder pattern, correspond to the magnesium

hexahydrate salt of example 2. I
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Example 10'. . _

Production of the calcium salt of valsartan as the tetrahydrate.

1600 g of vaisartan and 7000 g of ethanol are stirred to form a suspension in a mixing
_ container at room temperature. and added to a 35 litre enamel boiler with a stirrer. The

mixing container is rinsed with 2000 g of ethanol in portions and the rinsing solution added

to the main mixture. After adding 9000 g of deionised water, the mixture is transformed into

a homogeneous solution by stirring. Then. 272 g of calcium hydroxide. suspended'In 1500
g- of deionised water. are added and the suspension supplemented with 1300 g of

deionised water. By slowly stirring at room temperature. the calcium hydroxide goes into

solution. The pH value of the resulting solution is ca. 6.9. By adding a further 9.6 g of _
calcium hydroxide, the pH value is raised to ca. 10.6. The resulting mixture is turbid owing
to undissoived particles (calcium carbonate) in the calcium hydroxide. This mixture is .

transferred through a candle filter to a 35 litre enamel boiler and the glass receptacle and

the transfer tube are rinsed with a solution of 1048 g of ethanol and 1000 g of deionised

water. For mild concentration. avacuum is created in the boiler to a theoretical value of

100-120 mbar. With a temperature of the heating medium of ca. 50°C and a boiling

temperature of the mixture 01 max. 44°C. a total of 11.32 kg of aqueous ethanol is distilled.

The dissolved salt crystallises spontaneously during the course of distillation. The

suspension present at the end of distillation is cooled to ca. 5°C whilst stirring, and is stirred

for ca. 16 hours at 5"C. The suspension is then filtered through Biichner filters. The boiler

is rinsed with a mixture of 3600 ml of deionised water and 400 ml of ethanol. the mixture

being cooled to 5°C, and the n‘nsing mixture is used to wash the filter cake. A moist filter

cake is thus obtained. Drying of a partial amount on metal sheets in avacuum drying

chamber at 50 mbar pressure and 40°C oven temperature for 24 hours until reaching a
constant weight yields a dry substance.

The physical data. especially the X-ray powder pattern, correspond to the calcium

tetrahydrate salt of example 1.

Example 11:

Hydrate of valsartan disodium salt (2.4 :b 1.0 mole H20):

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 124



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 125

W0 02ID6253 PCTIEPOUDB253

-52.

50 ml 01 2N sodium hydroxide solution are added dropwis at ca. 25°C to a solution of '

21.5 g of valsartan in 200 ml of isopropa'nol. The clear solution (pH ca. 7.2) is concentrated

under vacuum at ca. 40°C. The amorphous residue of the disodium salt is suspended in

100 ml of isopropanol. and water is removed by concentrating under vacuum once more at

ca. 40°C and degassing. The amorphous residue is suspended in 75 ml of acetone and

2 ml of water at'ca. 40"C. At ca. 25-30°C. 200 ml of tert.—bUtylmethylether are added,

whereby constituents that are initially smeary are gradually transformed into a crystalline

suspension. After stirring over night at ca. 25°C, the suspension is cooled to 10°C and after

ca. 1 hour is filtered by suction whilst excluding atmospheric moisture. Washing then takes

place with 20 ml of tert.-butylmethylether. The moist filter cake is dried over night at

ca. 30 mbar and at 30°C.'A colourless. slightly hygroscopic crystal powder Is obtained.

 
X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline hydrate of the disodium salt of valsartan measured with the diffractometer

Scintag Inc. Cupertino, CA 95014, US, using CuKo: radiation:
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Example 12:

Hydrate of the vaisartan dipotasslum salt (3.4 a: 1.0 mole H20):

6.9 g of potassium carbonate are added at ca. 25°C to the solution of 21.7 g of valsartan in

150 mi of acetone and 20 ml of water. After stirring for 2 hours at ca. 25°C, an almost clear

solution is obtained, which is concentrated in a vacuum at ca. 50“!) bath temperature.

55 ml of acetone are added to the residue (29.3 g) which contains residual water, and at

ca. 35°C, over the course of ca. two hours, a total of 250 ml of tert.—butylmethylether is

diSpensed in. After stirring at ca. 25°C, the easily stirrabie crystal suspension is cooled to

10°C, stirred for at least one hour. filtered by suction and washed with 20 ml of

tertbulylmethyiether. The moist filter cake is dried over night at ca. 30 mbar and at 30°C.

A colourless. slightly hygroscopic crystal powder is obtained.

Elementary analysis: C24 H2? N5 03 K2, 3.42 mols H20
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X-ray difiraction diagram measured with the diifractometer Scintag Inc., Cupertino. CA

95014. US using a CuKa radiation. '

Reflection lines and intensities oi the most imporiani lines of the hydrate oi the di-potassium

salt of vaisartan, values given in 26 in °:

28 in ° intensityI

4.9 strong

9.4 strong

11.4 weak

12.8 a weak

14.0 _ Weak

15.0 weak

15.6 . weak

16.6 . - medium

18.0 weak

18.5 _ weak
18.9 weak

' 20.7 _ ' weak

21.5 weak

22.0 weak

22.7 medium

23.3 . _ weak

24.1 medium

25.6 . . Weak

25.8 . weak
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27.1 medium

29.4 weak

.Preierred are hydrates comprising medium and strong intensity peaks.

Example 13: I

Valsartan calciumfmagnesium mixed salt:

21.5 g of vaisartan in 200 ml of isopropanoi and 100 ml of water are stirred for ca. 3 hours
at ca. 25°C with 1.5 g of magnesium hydroxide and 1.9 g of calcium hydroxide. The

practically clear solution is concentrated in a vacuum at ca.'50°G. A total of 240 mi of ethyl
acetate is added with stirring to the still warm, semi-solid residue which contains residual

water. Upon stirring over night at ca. 25°C, initially sticky constituents are transformed into a

homogeneous suspension. The suspension is filtered by suction and washed with 20 ml of

ethyl acetate. The moist filter cake is dried in a vacuum at Bit-40°C. A colourless crystal
powder is obtained.

The X-ray diffraction diagram corresponds to a conglomerate 01 calcium tetrahydrate and
magnesium hexahydrate from example 1 and 2.

Example 14:

Valsartan bis-diethylammonlum salt:

1.5 g of diethylamine are added dropwise at ca. 25°C to the solution of 4.35 g of valsartan
in 60 mi of acetone. After a short time. crystallisation slowly sets in. After stirring over
night. the crystallisate is filtered by suction at ca. 20°C. washed with cold acetone and dried
in a vacuum at ca. 50°C. A colourless crystal powder is obtained. I
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X-ray diifraction diagram (reflection lines and intensities of the most important lines) of the

- crystalline bls-diethylammoniurn salt

 
Example 15:

Valsartan bls—dipropylammonium salt

2.1 g of'dipropylamine are added dropwise at 25°C to the solution of 4.35 g of valsartan in

60 ml of acetone. When crystallisation has set In. the temperature ls raised for a brief
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period to 40°C and is allowed to drop to room temperature over ca. 2 hours. Alter stirring

over night. the crystallisate is filtered by suction, washed twice with 15 ml of acetone and

dried in a vacuum at ca. 40°C. Granular crystals are obtained.

 
X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline bls-dipropylamr'nonium salt

intensity

strong

Weak

strong

medium

Weak

weak

weak '

strong

strong

weak

weak

Week

Week

week

medium

medium

strong

weak
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Exam le 16'

Bis-dibutylammonium salt of valsartan;

A solution of 2.15 g of valsartan in 30 ml of acetone is mixed with 1.4 g of dibutylamine at

ca. 25°C. Crystalllsatlon sets in after a short time, and the thick suspension is gradually

diluted with 20 ml of isopropyl acetate over ca. 1 hour. After stirring for 4 hours at ca. 25‘0,

the crystals are removed by suction, washed twice with 10 ml of lsopropyl acetate and dried

in a vacuum at 50°C. A colourless. slightly hygroscopic crystal powder is obtained.

Elementary analysis: C49 Ha? N7 03. 0.5 mole H20

 
X-ray diffraction diagram (reflection lines and intensities of the most important lines) of the

crystalline bis-dibutyiammonium salt
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Intensity

very strong

medium

strong

strong

weak

strong

mediUm

strong

weak

Weak

strong-

medium

medium

medium

medium

medium

medium

strong '

weak

weak

medium

medium

weak

weak

 
weak

Formulation examgie 1:

Directly compressed tablet:

Ingredient proportion per batch proportion per

[9] tablet core [mg]       
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Avicel PH 102 (microcrystelline 60.408

cellulose) .

Ilactose (crystalline) 96.1494 _

aerosil 200 (silica. colloidal 0.839

. anhydrous)

_ magnesium stearate (vegetable) 6.2086

ingredient no. lie sieved through a 0.5 mm sieve and mlxed for 15 minutes in a Turbula

with ingredients 1—6. Tablets are compress using a single punch tablet press with punches

 

 
  
  

  
 

 
 

  

of a diameter of 8mm.

Formulation example 2:

' Tablet produced by roller compaction:

No. Ingredient proportion per proportiOn per '

. batch [9] tablet core [mg]

1 Valsartan magnesium salt hexahydrate

2 Avicel PH 102 (microorystalline _ 270

cellulose)

_ _
__
___
u

 

    
  
  
 
 
    

ingredients no. 1-5 are mixed for 50 minutes and compacted on a Freund roller compactor.

The band is milled and after admixing ingredient no 6, compressed into tablets using a

single punch tablet press with punches of a diameter of 8mm.
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1. A salt of valsartan, selected from the group consisting of the monosodium salt, the

monopotassium salt, the disodium salt, the dipotassium salt, the magnesium salt, the

calcium satt, the bis-diethylammonium salt, the bis—dipropylammonlum salt, the bis-

dibutylammonium salt, the mono—L-arginine salt, the bis-L-erginine salt, the mono-L-lysine

salt and the bis-L-lysine salt, as well as salt mixtures thereof.

2. A salt according to claim 1 ln crystalline, partially crystalline or amorphous form.

3. The calcium salt or the magnesium salt of valsartan according to claim 1.

4. The tetrahydrate of the calcium salt of valsartan according to claim 3.

5.‘ The tetrahydrate according to claim 4, characterised by

(i) an X—ray powder pattern taken with a Gulnier camera comprising the following

interlattice plane intervals: .

d in [A]: 16.1103, 9.9102, 9.4102, 10310.1, 6.50:t:0.1, 5.87:0.05, 5.74:0.05. 43510.05,

43310.05, 4.33:0.05, 4.151005, 4.121005, 3.95:0.05: or ' ‘ '_ '

(ii) an ATFl-lFt spectmm having the following absorption bands expressed in reciprocal

wave numbers (cm'1): _

1621 (st); 1578 (m); 1458 (m); 1441 (m); 1417 (m); 1364 (m); 1012 (m); 758 (m); 738 (m);

696 (m): 666 (m).

6. The hexahydrate of the magnesium salt of valsartan according to,claim 1.

7. The hexahydrate according to clalm 6, characterised by

'(i) an X-ray powder pattern taken with a Gulnler camera comprising the following

interlattice plane intervals:

d in [A] : 19.7mm 10.11am, 9.8102, 72810.1. 5.81:0.05, 5.683005, 5.031095.

4.88:0.05, 41810.05, 401310.05, 3.46 $0.05; or -
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(ii) an ATFt-IR spectrum having the following absorption bands expressed in reciprocal

wave numbers (cm'1): I

3378 (m): 3274 (m): 2956 (m): 1619 (st); 1557 (m); 1464 (m); 1419 (m); 1394 (st): 1374 (m);

1175 (m); 336 (m); 820 (s); 756 (st); 751 (m); 741 (st); 732 (st).

8. A salt according to one of claims 1-7 in the form of a solvate.

9. Alsalt according to one of claims 1-8 in the form of a hydrate.

10. A salt according to one 01 claims 1-9 In a form selected from the group consisting of

(l) a crystalline form;

(ii) a partly crystalline form;

(iii) an amorphous form; and

(iv) a polymorphous form.

11. Pharmaceutical preparation containing a compound according to one of claims 1 to 1D

and a pharmaceutically acceptable excipient or additive.

12. Pharmaceutical preparation according to claim 11. containing a salt according to one

of claims 1-9 in combination with at least one composition selected from the group

consisting of a:

(i) HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(ii) angiotensin converting enzyme (ACE) inhibitor or a phannaceutically acceptable salt

thereofl

(iii) calcium channel blocker or a pharmaceutically acceptable salt thereof.

(iv) aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof.

(v) aldosterone antagonist or a pharmaceutically acceptable salt thereof.
(vi) dual angiotensin converting enzymelneutral endopeptidase (ACElNEP) inhibitor or a

pharmaceutically acceptable salt the reef,

(vii) endothelin antagonist or a pharmaceutically acceptable salt thereof, .

(viii) renin inhibitor or a pharmaceutically acceptable salt thereof, and

(ix) diuretic or a pharmaceutically acceptable salt thereof.
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13. Use oi a compound according to one of claims 1 to 10 in the preparation of a

' medicament for the prophylaxis or treatment of diseases and conditions which can be

inhibited by blocking the AT; receptor. '

14. Pro'cess for the manufacture of a salt according to claim 1, characterised in that

(i) vaisartan and the appropriate base are added to a water—containing organic solvent.

(ii) the solvent is concentrated, for example by heating. it necessary under reduced

pressure or by slowly evaporating. 8.9. at room temperature.

(iii) the residue of evaporation is equilibrated with the required amount of water by

(a) suspending the residue of evaporation, which is advantageously still warm, and which

still contains some water, in an appropriate solvent or

(b) by equilibrating the water excess in the solvent;

whereby in a) and b) the existing or added water is present in a quantity in which the water

dissolves in the organic solvent and does not form an additional phase; and

(iv) the salt obtained is Isolated. _
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DIPEPTIDE DERIVATIVES——___________

S'ummagg of the Invention

inhibition. particularly cardiovascular disorders, such as hypertension, isolated systolic
hypertension, renal failure (including edema and salt retentlon), pulmonary edema, left
ventricular hypertrophy, heart failure {including congestive heart failure) and atherosclerosis.
The compounds of the invention are also useful for reducing elevated cholesterol plasma
levels in mammals. Furthermore. they also inhibit endothelin converting enzyme (ECE) and
are useful for the treatment andlor prevention of conditions which are responsive to ECE
inhibition.
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Detailed Description of the Invention

The present Invention relates to compounds of formula I

I“ II I I“ I In“
RaS-—-— C—-— c——N—-—C—— C—nN—CH—-—COOR2 (1)

RE FL R
wherein

R represents hydrogen lower alkyl. carbocyclic or heterocyclic asyt— lower alkyl or
cyctoalkyl-lower alkyl;

R1 represents lower alkyl. cycloalkyl. carbocyclic or heterocyclic aryt. or blend: or R1
represents (cycloalkyl. carbocycllc aryt. heterocyclic aryl or biaryl)—Iower alkyt;

elk represents lower alkylene;

R3 represents hydrogen or acyl;

R4 represents hydrogen. optionally substituted lower alkyl. carbocyclic or heterocyclic

aryl. (carbocyclic or heterocyclic a'ryI)—Iower alkyl. cycloalkyl. cycloalkyl-lower alkyl. biaryt.

biaryl—lower alkyl. cxacycloatkyl. thiacycloalkyl. azacycloalkyl. or (oxacycloalkyl.
thiacycloalkyt or azacycloalkyl)—lower alkyl:

R5 represents hydrogen or lower alkyl; or

R4 and R5, together with the carbon atom to which they are attached, represent

cycloalkylidene. benzo-fused cycloalkylidene; or 5- or B—membered (oxacycloalkylidene.

thiacycloalkylidene or azacycloalkylldene). each optionally substituted by lower alkyl or and-
Iower alkyl;

R. represents lower alkyl. mrbocyclic or heterocycllc aryl. (carbocyctic or heterocycllc
aryI)-lower alkyl. cycloalkyl. cycloalkyl-lower alkyl. blaryl or blaIyl--lower alkyl;

R7 represents lower alkyl. (carbocycllc or heterocyclic awn-lower alkyl. cycloalkyl-
lower alkyl or blaryl-Iower alkyl; or I '

Re and RT. together with the carbon atom to which they are attached. represent 3- to

10-membered cycloalkylidene which may be substituted by lower alkyl or aryl-lower alkyl or
may be fused to a saturated or unsaturated carbecyclic 5— to 7-membered ring: or 5- or
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6-membered (oxacycloalkylidene. thiacycioalkyiidene or aza
cycioalkylidene), ach optionally

subStituted by lower alkyi or aryl-iower alkyl: or 2.2-norbonylidene;

X represents -0-. ~S(O)n-. -NHSOz-. or -NHCO-;

n is zero. one or two; and

COORZ represents carboxyl or carboxyl derivatized In form of a pharmaceutically
acceptable ester; '

disulfide derivatives derived from said compounds wherein R3 is hydrogen; and
pharmacelitinlly acceptable saits thereof.

The present invention is also directed to phannaceutical compositions comprising
said compounds; methods for preparation of said compounds; intermediates; and methods
of treating disorders in mammals which are responsive to ACE and NEP inhibition by
administration of said compounds to mammals in need of such treatment.

-acyl derivatives of thiols. alcohols or phenols,
wherein acyl has meaning as defined herein.

of formula 1.

Pharmaceuticaiiyacoeptable prodrug esters are
preferably. e.g.. lower alkyi esters,

aryl-iower alkyl esters, a—{lower alkanoyloxyHower alkyl esters such as the
pivaloyloxymethyi ester. and u-(iower aikoxycarbon

yl. morpholinocarbonyl.
piperidinocarbonyl. pyrrolidinonrbonyi or di-

Iower alkyiaminocarbonyl)—lower alkyl esters.

9.. those wherein COORz

represents carboxyl. Such are. e.g.. alkali metal salts (e.g., sodium. potassium salts).
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Compounds of formula l, depending on the nature of substituents, possess two or

more asymmetric carbon atoms. The resulting diastereomers and optical antlpodes are

encompassed by the instant invention. The preferr d configuration is indicated In formula la.

R4 .fi’ H Re 0 alk—X—R1I l I I] I (la)
R35— 9.__ C—N—r— o——N—CH—coos2

is R? R

wherein asymmetric carbons carrying the substituents - elk-X421 and R4 typically have the
S-conflguratlon.

Preferred are the compounds of formula I and la wherein R and R5 represent

hydrogen; R1 represents lower alkyl. C; or Ca-cycloalkyl. carbocyclic or heterocyclic aryl. or
(carbccyclic or heterocyclic aryl}-Iower alkyl; alk represents lower alkylene; X represents ~0-
or -S(0)fl Wherein n represents zero or two; R3 represents hydrogen or acyl; R4 represents

- optionally substituted lower alkyl, oxacycloalkyl. oxacycloalkyl-lower alkyl. or (carbocyclic or
heterocyclic arylylower alkyl; R5 represents hydrogen; or R4 and R5 combined with the

carbon atom to which they are attached represent Cs or Cs-cyclcalkylidene; Re and R7
represent lower alkyl: or R5 and R7. together with the carbon atom to which they are

attached. represent 5- or B-membered cycloalkylidene; COOR: represents carboxyl or
urboxyl derivatized in form of a pharmaceutically acceptable ester; dlsulfide derivatives

derived from said compounds Wherein R3 is hydrogen: and phermaceutically acceptable
salts thereof.

Further preferred are said compounds of formula I and la wherein R and R5 represent

hydrogen; R, represents carbocyclic or heterocyclic aryl or (carbocyclic or heterocycllc aryl)-
lower alkyl; R3 represents hydrogen or optionally substituted lower alkanoyl; R4 represents
lower alkyl. cycloalkyl, tetrahydropyranyl or C1-C4-lower alkoxy—lower alkyl: R; and R7 both
represent Cray-alkyl and are identical; X represents -0— or -S-: alk represents methylene;
COORZ represents carboxyl. lower alkoxycarbonyl, (di—lcwer alkytaminocarbonyIHower

alkoxycarbonyl or (morpholinocarbonyl, piperidinocarbonyl or pyrrolldinocarbonyl)—Iower
alkoxycarbonyl; and phannacauticaily acceptable salts thereof.

Particularly preferred are said compounds of formula l or la wherein R and R5

represent hydrogen; R1 represents carbocyclic aryl or carbocyclic aryl-lower alkyl in whlch

carbocyclic aryl represents phenyl or phenyl substituted by one or two of hydroxy. lower I

alkancyloxy, lower alkyl, lower alkoxy, trifluoromelhyl, trifluorcmethoxy or halo: R3 represents
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hydrogen. lower alkanoyl or lower alkanoyl substituted by lower alkoxy; Ft, r presents lower
alkyl;'4-tetrahydropyranyl or C1_-C.,-low r alkoxy—C1-C4-lower all-cyl; R5 and Ft, represent
methyl; X represents -O-; alk represents methylene or ethyl no: and ODOR; represents
carboxyt or lower alkoxyrfiarbonyl; and phannaceutically acceptable salts thereof. An
embodiment thereof relates to compounds wherein H3 represents hydrogen or lower

Further preferred are the above compounds of formula I or la wherein Ft and R5 " .
represent hydrogen; R, represents phenyl, fluorophenyl. benzyl or fluorobenzyl; I
R3 represents hydrogen. lower alkanoyl or lower alkanoyl substituted by lower alkoxy; R4
represents isopropyl, tart-butyl, 1-methoxyethyl or 4-tetrahydropyranyl; R6 and Ft? represent
methyl; X represents -O-; alk represents methylene; and COOR; represents carboxyl or
lower alkoxycarbonyl; and pharmaceutically acceptable salts thereof. An embodiment.
thereof relates to compounds wherein Fla represents hydrogen or lower alkanoyl.

Preferred particular embodiments relate to compounds of formula I or la wherein Ft _
and R5 represent hydrogen; Ft, represents benzyl: R3 represents hydrogen, acetyl or-
Imethoxyacetyl; R4 represents isopropyl or tert—butyl; R5 and Ry represent methyl: X
represents -O-; alk represents methylene; and (300R; represents carboxyl or
ethoxycarbonyl; or a pharrnaceuticatly acceptable salt thereof.

The definitions as such or in combination as used herein, unless denoted otherwise.
have the following meanings withln the scope of the present invention.

Aryl represents carbocyclic or hetero'cyclic aryl, either monocyclic or bicyclle.

Monocyclic carbocycllc aryl represents optionally substituted phenyl. being preferably
phenyl or phenyl substituted by one to three substituents. such being advantageously lower
alkyl, hydroxy. lower alkoxy, acyloxy. halogen, cyano. trilluoromethyl, trifluoromethoxy,
amino. lower alkanoylamlno, lower' alkyI-(thio, sufinyl or sultonyl), lower alkoxycarbonyl,
mono- or di-lower alkylcarbamoyl, or mono- or di—lower alkylamlno: or phenyl substituted by
lower alkyienedioxy. '

Bicyclic carbocycllc aryl represents 1- or a-naphthyl or 1- or 2-naphthyl preferably
substituted by lower alkyl, lower alkoxy or halogen.

Monocycllc heterocycllc aryl represents preferably optionally substituted thiazolyl,
pyrimidyl. trlazolyl, thlenyl, furanyl or pyridyl.
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Optionally substituted furanyl represents 2- or 3-furanyl or 2- or 3—furanyl preferably
substituted by lower alkyl.

Optionally substituted pyridyl represents 2-. 3- or 4-pyrldyl or 2-. 3- or 4-pyridyl
preferably substituted by lower alkyl. halogen or cyano. '

Optionally substituted thienyl represents 2- or 3--th|enyl or 2— or 3--thlenyl preferably
substituted by lower alkyl.

Optionally substituted pyrimidyl represents, e.g., 2-pyrimidyl or 2—pyrimldyl
substituted by lower alkyl.

Optionally substituted thiazolyl represents, e.g.. -2-thiazolyl or 2-tbiazolyl substituted
by lower alkyl-

Optionally substituted triazolyl represents, e.g., 1,2,4—triazolyl or 1,2,4-triazolyl
preferably substituted by lower alkyl.

_Bicyc|ic heterocyolic aryl represents preferably indolyl benzothiazolyl quinolinyl or
isoquinolinyl optionally substituted by hydroxy. lower alkyl. lower alkoxy or halogen.
advantageously 3--indolyl 2--benzothiazolyl or 2- or 4-quinolinyl.

Aryl as in aryl-lower alkyl is preferably phenyl or phenyl substituted by one or two of

lower alkyl lower alkoxy. hydroxy. lower alkanoyloxy, halogen trifluoromethyl, cyano. lower
alkanoyiamino or lower alkoxycarbonyl; also, optionally substituted naphthyl.

Aryl-Iower alkyl is advantageously benzyt or 1- or 2-phenethyl optionally substituted

on phenyl by one or two of lower alkyl, lower alkoxy. hydroxy, lower alkanoyloxy. halogen or
tn'fluorornethyl.

The term "lower” referred to herein in connection with organic radicals or compounds
respectively defines such with up to and including 7. preferably up and including 4 and
advantageously one or two carbon atoms. Such may be straight chain or branched.

Optionally substituted lower alkyi refers to lower alkyl or lower alkyl substituted by,
e.g., halo, hydroxy, lower alkoxy. amino, (mono— or di—Iower alkyl) amino. acyiamino, 1-Iower
alkyl—piperazino. morpholino. pipen‘dino. pyrrolidino and the like.”
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Lower alkylene refers to a straight or branched carbon chain having preferably 1 to 4
carbon atoms, which may be substituted, e.g.. by lower alkoxy, for example, —CH§-. -CH
tens}, -CHZCH2- and the lik .

A lower alkyl group preferably contains 1-4 carbon atoms which may be straight
chain or branched and represents, for example, ethyl. propyl. butyl or advantageously
methyt.

A lower aikoxy group preferably contains 1-4 carbon atoms which may be straight
chain or branched and represents. for example. methoxy. propoxy. lsopropoxy or
advantageously ethoxy.

Cycloatkyl represents a saturated cyclic hydrocarbon radical which preferably
contains 5- to 7-ring carbons. preferably cyclopentyl or cyclohexyl.

Oxacycloalkyl represents preferably 5- to 7-membered oxacycloalkyl, e.g.,
tetrahydropyranyl.such as 4—tetrahydropyranyl.

Thiacycloalkyl represents preferably 5- to 7-membered thiacycloalkyl. e.g.. I
tetrahydrothlopyranyl, such as 4-tetrahydrothiopyranyl.

Azacycloalkyl represents preferably 5- to 7-membered azacycloalkyl, e.g., pyrrolidinyl
or pipen’dlnyl in which the nitrogen may be substituted by lower alkyl or aryl—lower alkyl.

The term cyctoatkyI-lower alkyl represents preferably (cyclopentyt or cyciohexyl)-
methyl, 1- or 2—(cyclopentyl or cyclohexytJethyl, 1-, 2— or 3-{cyctopentyl or cyctohexyl)propyl,
or 1-, 2-, 3- or 4-(cyctopentyl or cyclohexyl)-butyl. Similarly (oxacyclyl, thiacycloatkyl or
azacycloatkyt)—lower alkyl.

A lower alkoxycarbonyl group preferably contains 1 to 4 carbon atoms in the alkoxy
portion and represents, for example. methoxyca rbor'tyl. propoxycarbonyt. isopropoxycarbonyl -
or advantageously ethoxyurbonyl.

Cycloalkylidene is 3— to 10-membered, preferably 5- or 6-membered. and represents
a cycioatkane linking group in Mich the two attached groups are attached to the same
carbon of the cycloalkane n'ng.
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5- or 6-membered oxacycloalkytidene represents a tetrahydrofuran or

tetrahydropyran linking group, i.e. tetrahydrofuranylidene or tetrahydropyranylldene in

which the two attached groups are attached to the same carbon atom of th respective rings
..,g at the 3- or 4-position thereof.

5- or 6-membered thiacycloalkylidene represents a tetrahydrothiophene or

tetrahydrothiopyran linking group In which the two attached groups are attached to the same
carbon atom of the respective rings. e.g., at the 3- or 4-position thereof.

5- or 6-membered azacycloalkylidene represents a pyrrolidine or piperldine linking
group in which the two attached groups are attached to the same carbon atom of the

respective rings. e.g., at the 3- or 4-positlon thereof and the nitrogen may be substituted by
lower alkyt e.9.. methyl. or by aryl-lower alkyl e.g. benzyl.

Benzo—fused cycloalkylidene represents, e.g., 1,1- or 2,2—tetralinylldene or 1,1— or '
2.2—indanylidene.

Halogen (halo) preferably rep-resents fluoro or chloro, but may also be bromo or iodo.

Acyl is derived from a carboxylic acid and represents preferably Optionally substituted
lower alkanoyl, carbocyclio aryl-lower alkanoyl, aroyl, lower alkoxycarbonyt or aryl-lower
alkoxycarbonyl. advantageously optionally substituted lower alkanoyl, or aroyl.

Lower alkanoyl is preferably aoetyl. propionyl. butyryl, or plvaloyl.

Optionally substituted lower alkanoyl for example represents lower alkanoyl or lower
alkanoyl substituted by. e.9.. lower alkoxycarbonyl. lower alkanoyloxy, lower alkanoylthio,
lower alkoxy, lower alkylthto. hydroxy. dl-lower alkylamino lower alkanoylamino. morpholino
pipen‘dino, pyrrolidino 1—lower alkylpiperazino. aryl or heteroaryl

Aroyl is carbocyclic or heterocyclic aroyl. preferably monocyclic carbocyctic or
monocyclic heterocyclic aroyl.

Monocycltc carbocyclic aroyl is preferably benzoyl or benzoyl substituted by lower
alkyl. lower alkoxy, halogen or trifluoromethyl.

Monocyclic heterocyclic aroyl is preferably pyridylcarbonyl or thienylcarbonyl.

Acyloxy'Is preferably optionally substituted lower alkanoyloxy. lower _
alkoxycarbonyloxy. monocyclic carbocycllc aroyloxy or monocycllc heterocyclic aroyloxy.
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Aryl-lower alkoxycarbonyl ls preferably monocyclic carbocyclic—lower alkoxycarbonyl.
advantageously benzyloxycarbonyl.

Biaryl represents monocarbocyclic aryl substituted by monocyclic carbocyclic or
monocycllc heterocyclic aryl, and preferably represents biphenylyl. advantageous _
4-biphenylyl optionally substituted on one or both benzene rings by lower alkyl, lower aikoxy,
halogen or trifluoromethyl.

Blaryl—lower alkyl is preferably 4-biphenylyl—iower alkyl. advantageously 4-biphenylyl-
methyl.

The novel compounds of the invention are ACE inhibitors inhibiting the conversion of
angiotensin l to the pressor substance angiotensin ii and thus decrease blood pressure in
mammals. Furthermore, compounds of the invention demonstrate inhibition of NEP and
thus potentials the cardiovascular (e.g.. diuretic and natriuretic) effects of atrial natriuretic
factors (ANF). The combined effect is beneficial for the treatment of cardiovascular

disorders in mammals. in particular. hypertension. cardiac conditions such as congestive
heart failure. and renal failure. A further beneficial effect of the compounds of the invention
in the treatment of said cardiovascular disorders is the inhibition of ECE.

The above—cited properties are demonstrable in vitro and in vivo tests. using
advantageously mammals, e.g.. mice. rats. dogs. monkeys. or isolated organs. tissues and
preparations thereof. Said compounds can be applied in vr'tro in the form of solutions. e.g..
preferably aqueous solutions. and "in vivo either enterally. parenterally. advantageously.
orally (p.o.) or intravenously (l.v.), e.g.. as a suspension or in aqueous solution. The dosage
in vitro may range between about 10‘ molar and 1042 molar concentrations. The dosage
in vim may range, depending on the route of administration. between about 0.01 and
50 mgi‘kg. advantageously between about 0.1 and 25 mglkg.

in vitro testing is most appropriate for the free carboxyiic acids of the invention. The
test compound is dissolved In dimethyl sulfoxide. ethanol or 0.25 M sodium bicarbonate
solution. and the solution is diluted with buffer to the desired concentration.

demonstrated by a method analogous to that given in Biochem. Pharmacol.. Vol. 20. p.163?
(1971). The buffer for the ACE assay Is 300 mM NaCl. 100 mM KHzPoa (pl-i 8.3). The
reaction is initiated by the addition of 100 uL of hippuryl-histidyl-leucine (2 mglmL) to tubes
containing enzyme and drug in a volume of 150 uL and tubes are incubal d-for 30 minutes
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at 37°C. The reaction is terminated by the addition of 0.75 mL 0.6 N NaOH. 100 uL of

freshly prepared O-pthaldehyde solution (2 ngmL in methanol) is added to the tubes. the

contents are mixed and allowed to stand at room temperature. After 10 minutes, 100 pL of

6 N HCl is added. The tubes are centrifuged and the supernatant optical density ls read at

360 nM. The results are plotted against drug concentratlon to determine the icy”, i.e., the

drug concentration which gives half the activity of the control sample containing no dmg.

Typically. the compounds of invention demonstrate an leo in the range of about
_ 0.1-50 nM for ACE inhibition.

Illustrative of the invention, the compound of Example 6(a) demonstrates an lCm of

about 20 nM in the ACE in vitro assay.

inhibition of ACE can be demonstrated in viva on p.o. or i.v. administration by

measuring inhibition of the angiotensin I induced pressor response in norrnotensive rats.

The in viva test for i.v. administered compounds is performed with male,

norrnotensive rats, which are conscious anesthetrzed—turthsedlum—metefan. Afemoral artery

and femoral vein are cannulated respectively for direct blood pressure measurement on LV.

administration of angiotensin I and LV. or p.o. administration of a compound of this invention.

After the basal blood pressure is stabilized, pressor responses to 3 or 4 challenges of

300 ngfkg angiotensin I i.v.. at 15 minute intervals, are obtained. Such pressure responses

are usually again obtained at 15, 30. 60 and 90 minutes. and then every hour up to 6 hours

after l.v. or p.o. administration of the compound to be tested,‘and compared with the initial

responses. Any observed decrease of said pressor response is an indication of ACE

inhibition.

Illustrative of the invention. the compound of Example 6(a) inhibits the angiotensin I

induced pressor response for 3 hours at a dose of 10 mgfkg Ly. Similarly. the compound of

Example 1(a) inhibits the angiotensin I induced pressor response for 6 hours at a dose of

11.8 mgikg p.o. I

The in vitro inhibition of NEP (EC 3.4.24.11) can be determined as follows:

NEP 3.4.24.11 activity is determined by the hydrolysis of the substrate giutaryi-Ala-

Ala-Phe-Z—naphthylarnide (GAAP) using a modified procedure of Orlowski and Wilk (1981).

The incubation mixture (total volume 125 pL) contains 4.2 pL of protein (rat kidney cortex

membranes prepared by method of Maeda et al..‘1983). 50 mM tris buffer. pH 7.4 at 25°C,
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501) pM substrate {final concentration), and leucine aminopeptidase M [2.5 pg). The mixture
is incubated for 10 minutes at 25°C, and 100 pL of fast garnet (250 pg fast gametl’mL of 10%
Tween 20 in 1 M sodium acetate pH 4.2) is added. Enzyme activity is measure
spectrophotometrically at 540 nm mM. One unit of NEP 24.11 activity is defined as 1 nmol
of 2—naphthylamine released per minute at 25°C at pH 7.4. lean values are determined. l.e.,
the concentration of test compound required for 50% inhibition of the release of
2~naphthylamine. '

activity is determined by measuring the disappearance of rat-ANF (r—ANF) using a 3-minute
reverse phase-HPLC separation. An aliquot of the enzyme in 50 mM tris HCI buffer.-pH 7.4,
is pro-incubated at 37°C for 2 minutes and the reaction is initiated by the addition of 4 nmoi
of r—ANF in a total volume of 50 pL. The reaction is terminated after 4 minutes with the
addition of 30 pL of 0.27% trifluoroaoetic acid (TFA). One unit of activity is defined as the
hydrolysis of 1 nmol of r-ANF per minute at 37“C at pH 7.4. |C5¢l values are determined. l.e..
the concentration of test compound required for 50% inhibition of the hydrolysis of ANF.

Typically. the compounds of the invention demonstrate an 105.; in the range of about
.. 0.1-50 nM for NEP inhibition.

illustrative of the invention, the compound of Example 6(a) demonstrates an iCsflI of
about 5 nM in the GAAP in vitro essay. I

The effect of the compounds of the invention on rat plasma ANF concentration can
be determined as follows:

Male Sprague-Dawley rats (275-390 g) are anesthetized with ketamine

(150 mglkg)lacepromazine (10%) and instrumented with catheters in the femoral artery and
vein to obtain blood samples and infuse AN F, respectively. The rats are tethered with a

_. swivel system and are allowed to recover for 24 hours before being studied in the conscious.
unrestrained state.

in the assay. plasma ANF levels are determined in the presence and absence of
NEP inhibition. On the day of study. all rats are infused continuously with ANF at
450 ngfkgrmin. i.v. for the entire 5 hours of the experiment Sixty minutes after beginning the
infusion, blood samples for baseline ANF measurements are obtained (time 0) and the rats
are then randomly divided into groups treated with the test compound or vehicle. Additional
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blood samples are taken 30. 60, 120. 180 and 240 minutes after administration of the test

compound.

Plasma ANF concentrations are determined by a specific radioimmunoassay. The
plasma is diiuted (x12.5, x25 and x50) in buffer containing: 50 mM tris (pH 6.8), 154 mM

NaCl, 0.3% bovine serum albumin. 0.01% EDTA. One hundred microliters of standards

[rANF (99-126)] or samples are added to 100 pL of rabbit anti-rANF serum and incubated at

4°C for 16 hours. Ten thousand cpm of [125]]rANF are then added to the reaction mixture

which is incubated at 4°C for 16 hours. Ten thousand cpm of [‘EflrANF are then added to
the reaction mixture which is incubated at 4°C for an additional 24 hours. Goat anti-rabbit

lgG serum coupled to paramagnetic particles is added to the reaction mixture and bound

[‘zslkANF Is pelleted by exposing the mixture to an attracting magnetic rack. The

supernatant is decanted and the pellets counted in a gamma counter. All determinations are

performed in duplicate. Plasma ANF levels are expressed as a percent of those measured

in vehicle-treated animals which received ANF alone (450 nglkgi'min. i.v.)

illustrative of the invention. the compound of Example 1(a) increases plasma ANF

levels by about 70% at a dose of 11.8 mgr'kg p.0.

The anti~hypertensive activity can be determined, e.g., in the spontaneously hypertensive rat

(SHR) and the DOCA-salt hypertensive rat. e.g., according to Bazil et at. J. Cardiovasc.

Pharmacol., Vol. 22, pp. 897—905 (1993) and Trapani et al.. J. Cardiovasc. Pharmacol.. Vol.

14, pp. 419-424 (1989), respectively.

Illustrative of the invention. the compound of example 1(a) reduces mean arterial

pressure in conscious SHR at once daily administration of 11.8 mgfkg p.0.

The antl—hyperte nsive effect can be determined in desoxy—cortlcosterone acetate (000A)-

salt hypertensive rats as follows: I

DOCA—salt hypertensive rats (280-880 g) are prepared by the standard method.

Rats undergowent a unilateral nephrectpmy and one week later are implanted with silastic

pellets containing 100 mgikg of DOCA. The rats are maintained on 1% of NaCIIO.2% KCI

drinking water for three to five weeks until sustained hypertension ls established- The anti—

hypertensive activity is evaluated at this time.
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Two days before an experiment. the rats are anesthetized with methoxyflurane and '

instrumented with cathet rs in the femoral artery to measur arterial blood pressure. Forty-
- eight hours later. baseline arterial pr ssure and heart rate are recorded during a one hour I

period. The test compound or vehrclers then administered and the same cardiovascular
parameters are monitored for an additional 5 hours.

The diuretic (saluretic) activity can be determined in standard diuretic screens. e.g..,
as described'in “New Anti--hypertensive Drugs". Spectrum Publications pp. 307-321 (1976).
or by measuring the potentiation of ANF-induced natriuresis and diuresis in the rat.

The potentiaticn of the natriuretic effect of ANF can determined as follows:

Male Sprague--Daw|ey rats (280-360 g) are anesthetized with lnactin (100 mgfkg'r.p. )
and instrumented with cathetersIn the femoral artery. femoral vein and urinary bladder to
measure arterial pressure. administer ANF and collect urine, respectively. A continuous '

infusion of normal saline (33 uUmin.) is maintained throughout the experiment to promote
diuresis and sodium excretion. The experimental protocol consists of an initial 15-minute

collection period (designated as pre-ccntrol) followed by three additional collection periods.
Immediately after completion of the pre-ccntrol period. test compound or vehicle ls

administered; nothing is done for the next 45 minutes. Then. blood pressure and renal

measurements are obtained during a second collection period (designated control.

15 minutes). At the conclusion of this period. ANF'rs administered (1 uglkg i.v. bolus) to all
animals and arterial pressure and renal parameters are determined during two consecutive
“IS—minute collection periods. Mean arterial pressure. urine flow and urinary sodium
excretion are determined for all collection periods. Blood pressure is measured with a Gould

p50 pressure transducer. urine flow is determined gravlmetrinlly. sodium concentration Is

measured by flame photometry, and urinary sodium excretion'is calculated as the product of
urine flow and urine sodium concentration.

The in vitro inhibition of ECE can be determined as follows:

ECE is partially purified from porcine primary aortic endothelial cells by DE52 anion

exchange column chromatography and its activity is quantified by radioimmunoassay (RIA)
as described”in Anal. Biochem. ...Vol 212, pp. 434-436 (1993). Alternatively. the native

(Schmidt et al.. FEBB Letters. Vol. 356. pp. 238-243 (1994); Kaw et al.. 4th int. Conf. on

Endothelin; April 23-25. London (UK) (1995) (:6; Valdenaire t al.. J. Biol. Ch m., Vol. 270,
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pp. 29794-29798 (1995); Shimada tat.. Biochem. BiOphys. Res. Commun.. Vol. 207,

pp. 807-812 (1995)). The ECE inhibition can be determined as described in Biochem. Mol.

Biol. Int., Vol. 31. No. 5, pp. 861-867 (1993). by RiA to measure ET-1 formed from big ET—1.

Alternatively, recombinant human ECE-_1 (rhECE-1) can be used, as follows:

Chinese hamster ovary cells expressing rhECE-1 (Kaw et at. 4th int. Conf. on

Endothelin; April 23-25. London (UK), (1995) CB) are cultured in DMEIWF 12 medium

containing 10% fetal bovine serum and 1x antibiotic—antimyootic. Cells are harvested by

scraping. pelleted by centrifugatlon, and homogenized at 4°C in a buffer containing 5 mM

MgCl2. 1 pM pepstatin A. 100 pM leupeptin, 1 mM PMSF. and 20 mM Tris. pH 7.0. with a

ratio of 2 mL of bufferlmL of cells. The cell debris is removed by brief centrifugation, and the
supernatant is centrifuged again at 100,000 x g for 30 minutes. The resulting pellet is re-

suspended in a buffer containing 200 mM NaCl'and 50 mM Tes, pH 7.0, at a protein

concentration about 15 mgme and stored in aliquots at —80°C.

To assess the effect of an inhibitor on ECE-1-activity, 10 pg of protein is pre-

incubated with the compound at a desired concentration for 20 minutes at room temperature

in 50 mM TES. pH 7.0, and 0.005% Triton X-100 in a volume of 10 pL. Human big ET-1

(5 pL) is then added to a final concentration of 0.2 pM. and the reaction mixture is further

incubated for 2 hours at 37°C. The reaction is stopped by adding 500 pL of RM buffer

containing 0.1% Triton X—100. 0.2% bovine serum albumin. and 0.02% NaNa in phosphate-
buffered saline.

' Diluted samples (200 pL) obtained from the above enzyme assay are incubated at

4°C overnight with 25 pL each of [’25|1ET—1 (10.000 cpmitube) and 1:20.000-foid diluted

rabbit antibodies that recognize specifically the carboxyl terminal tryptophan of ET-1. Goat
anti-rabbit antibodies coupled to magnetic beads (70 pg) are then added to each tube, and

the reaction mixture is further incubated for 30 minutes at room temperature: The beads are

pelleted using a magnetic rack. The supernatant is decanted. and the radioactivity in the

pellet is counted in a gamma counter. Total and nonspecific binding are measured in the

absence of non-radioactive EM and anti-ET antibodies, respectively. Under these

conditions, ET-1 and big ET-‘i di5place [‘EIJETJ binding to the antibodies with [Cm vaiues of
21 :I: 2 and 260,000 :I: 66.000 fmol (mean :I: SEM, n = 3-5), respectively.
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in order to determine the K359 value of an inhibitor. a concentration-response curve of
_ each inhibitor is determined. An lBM-compatible version of ALLFIT program is used to fit
data to a one-site model.

ECE inhibition can also be determined in vivo by measuring the inhibition of big ET—1-
induced pressor response in the anesthesized or conscious rat, as described below. The

effect of the inhibitors on the pressor response resulting from big ET—1 challenge is
measured in Sprague—Dawley rats as described in Biochem. Moi. Biol. lnt.. Vol. 31, No. 5,
pp. 861—867 (1993). Results are expressed as percent inhibition of the big ET—i-induced
pressor response as compared to vehicle.

Male Sprague-Dawley rats are anesthetized with lnactin (100 mgi’kg i.p.) and
instrumented with catheters in the femoral artery and vein to record mean arterial pressure
(MAP) and administer compounds, respectively. A-tracheostomy is performed and a

cannula inserted into the trachea to ensure ainivay patency. The body temperature of the

animals is maintained at 37 :l: 1°C by means of a heating blanket. Following surgery, MAP is
allowed to Stabilize before interrupting autonomic neurotransmission with chiorisondamlne
(3 mglkg l.v.). Rats are then treated with the test compound at 10 mgfkg i.v. or vehicle and
challenged with big ET—1 (1 nmolr'kg i.v.) 15 and 90 minutes later. Generally, the data are
reported as the maximum increase in MAP produced by big ET-1 in animals treated with the -
test compound or vehicle.

Male Sprague—Dawley rats are anesthetized with methohexital sodium (75 mglkg i. p.)
and instrumented with catheters in the femoral artery and vein to measure MAP and

administer drugs. respectively. The catheters are threaded through a swivel system that
enables the rats to move freely after regaining consciousness. The rats are allowed to

administered via the femoral vein. Animals are challenged with big ET-1 at 1 nmoifkg i.v. at
various times after dosing. After an adequate washout period, depending upon the dose and
regimen. animals can be re-tested at another dose of test compound or vehicle. Generally,
the data are reported as the change in MAP produced by big ET-1 at 2-minute intervals in
animals treated with the test compound as compared to vehicle.

ECE inhibition can also be determined in vao by measuring the inhibition of the big
ET—‘l induced pressor response in conscious SHR, eg. as described in Biochem. Biophys.
Res. Commun. Vol. 204, pp. 407-412 (1994).
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Male SHR (16-18 weeks of age) are administered either test compound or vehicle

(1 M NaHCOs) via an osmotic minipump implanted subcutaneously. On day 5. femoral

arterial and venous catheters ar placed in anesthetized rats for the measur ment of MAP

'and for test compound administration. respectively. After a 48-hour recovery period. MAP is

recorded (day 7) through the arterial catheter connected to a pressure transducer. Blood

pressure and heart rate are allowed to stabilize for 30 minutes before ganglion blockade is

performed using chiorisondamine (10 mglkg i.v.). Approximately 15 minutes later, a bolus

dose of big ET-1 (0.25 nmolfkg l.v.) is administered to both vehicle- and test compound-

treated rats. The change in blood pressure in response to big ET-1 is then compared

between the two groups of rats. '

The inhibition of cerebral vasospasm is demonstrated by measuring the inhibition of

experimentally induced constriction of basilar cerebral arteries in the rabbit (Caner et al.. J. _

Neurosurg.. Vol. 85. pp. 917-922 (1996). '

The degree or lack of undesirable immunostimuiatory potential of the compounds of

the invention can be determined with the murine pOpIiteai lymph node assay described ln

Toxicology Letters. Vols. 1121113, pp. 453-459 (2000).

The compounds of the invention, e.g., can be prepared

a) by condensing a compound of formula ll

0 .

To H aik—x-R,1 ( n )
NHz—T —- 0— Nm—CH—COORZ
s'R

wherein the symbols alk. X. R. R1, Re and RT have the meaning as defined above and

CODR2 represents esterifled carboxyl, with a carboxyiic acid of the formula ill

Ra's—C—COOH ( ill)
/ \

R R5

or a reactive functional derivative thereof, wherein R4 and R5 have meaning as defined

above; &' represents hydrogen or a labile S-protecting group, 9.9.. acyi. t-butyi or optionally

substituted benzyl; or

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 157



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 158

W0 021092622 PCTiEPDZr‘OSZ93
17

b) by condensing a compound of the formula IV

Re

I (IV)
Ra's—43wc—Na—c——cooa

a? \R, i,

Ii

or a reactive functional derivative thereof wherein the symbols Ra', R4-& and Ra-R'f have

meaning as defined above, with an amino acid ester of the formula V

le-x-R,
mg—CH—ooon2 (V)

wherein alk, X, R and R1 have meaning as defined above and 000R; represents esterified
carboxyl; or

c) by condensing under basic conditions a compound of the formula VI

r i r r i i'“"““
Y--—C--——C—-N—- C—c—TfiCH—COORZ (VI)

FLS IL? R

wherein the symbols R, R1, COORz, R4-R7, alk and X have meaning as defined above and Y

represents a reactive esterified hydroxyl group (e.g., chloro or bromo) as a leaving group,
with a compound of the formula

Ra'SH ( VII )

or a salt thereof, wherein R3' represents a labile S-protecting group, e.g., acyl, 't-butyi or

optionally substituted benzyl: and converting a resulting product to a compound of formula I

wherein R3 is hydrogen;

and in above said process. iftemporarily protecting-any interfering reactive group(s),

removing said protecting group(s), and then isolating the resulting compound of the

invention: and, if desired, converting any resulting compound of the invention into another

I compound of the invention; andror, tfdesired, converting a free carboxylic acid function into
a phamaceutically acceptable ester derivative, or converting a resulting ester into the free

acid or into another ester derivative; andlor, if desired, converting a resulting free compound

into a salt or a resulting salt into the free compound or into another salt. andfor, if desired.
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separating a mixtur of isomers or racemates. andior, if desired. resolving a racemate

obtained into the optical antipodes.

In starting compounds and intermediates which are convened to the compounds of

the invention in manner described herein, functional group present, such as thlol, carboxyl,

amino and hydroxy groups, are optionally protected by conventional protecting groups that

I are common in preparative organic chemistry. Protected thlol. carboxyt. amino and hydroxy

groups are those that can be converted under mild conditions into free thiol, carboxyl, amino

and hydroxy groups without other undesired side reactions taking place.

The purpose of introducing protecting groups is to protect the functional groups from

undesired reactions with reaction components and under the conditionsused for canying out

a desired chemical transformation. The need and choice of protecting groups for a particular

reaction is known to those skilled in the art and depends on the nature of the functional

group to be protected (thiol, carboxyl. amino group, etc). the structure and stability of the

molecule ofwhich the substituent is a part. and the reaction conditions.

Well—knownI-protectlng groups that meet these conditions and their introduction and

removal are described, for example, in J.F.W._ McOmle, "Protective Groups in Organic

Chemistry", Plenum Press, London. N.Y. (1973). T.W. Greene and P.G.M. Wuts, “Protective

Groups in Organic Synthesis”, Wiley, N.Y. 3rd Ed.(1999), and also in "The Peptides”. Vol. I.

Schroeder and Luebke. Academic Press. London. MY. (1965).

The preparation of compounds of the invention according to process (a) involving the

condensation of an amine of formula II with the acid of formula III or a functional reactive

derivative thereof, is carried out by methodology well-known for peptide synthesis.

The condensation according to process (a) of an amino ester of formula ll with a free

carboxylic acid of formula 1]! is canted out advantageously in the presence of a condensing

agent such as dlcyclohexylcarbodllmide or N-(3-dlmethylaminopropyIJ-N'ethylcarbodiimide

and hydroxybenzotriazole. ‘l-hydroxy—7-azabenzotn‘azole, chlorodtmethoxytnazine,
benzotriazoI-t-yloxytrls{dimethylamino)phosphonium hexafluorophosphate (BOP Reagent),

or O-U—azabenzotriazoI-t -yl)~N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU).
and triethylamine or N-methylmorpholine, in an inert polar solvent. such as

dimethylformamide or methylene chloride, preferably at room temperature.
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The condensation of an amino ester of formula II with a reactive functional derivative

of an acid of formula III in the form of an acid halide. advantageously an acid chloride. or

mixed anhydride. is carried out in an inert solv nt such as toluene or methylene chloride. .

advantageously in the presence of a base. e.g.. an inorganic base such as potassium

carbonate or an organic base such as triethylamine, N—methylmorphollne or pyridine, I
preferably at room temperature.

Reactive functional derivatives of carboxylic acids of formula III are preferably acid

halides (e.g.. the acid chloride) and mixed anhydrides. such as the pivaloyt or

isobutyloxycarbonyl anhydride. or activated esters such as benzotn'azole.

7-azabenzotn'azole or hexafiuorophenyl ester.

The starting material of formula II can be prepared according to methods described

herein and illustrated In the examples.

The preparation of a starting material of formula It involves the acylation of an ester
of formula Vlil

Time.
RNrr—aoH—ooorg {VIII}

wherein alk.'X. R and R1 have meaning as defined hereinabove and 000R; represents

esterified carboxyl (e.g.. wherein R2 is lower alkyi or benzyl) with an appropriatety

N-prctected amino acid (or a reactive functional derivative) of formula IX

RENH\ /coor~l (IX)
0

a/ \R,

wherein R6 and R7 have meaning as defined hereinabove and R5 is a labile amino protecting
group. e.g.. t—butoxycarbonyl. to obtain the corresponding N-protected compound of
formula II.

The condensation of a compound of formula VIII with a compound of formula IX is

carried out by methodology well-known in peptide synthesis. 9.9.. as described above for the

condensation of a compound of formula II with a compound of formula III. The N-protecting
group Is removed according to methods well-known In the art. e.g.. the t-butoxycarbonyl is
removed with anhydrous acid such as trifluoroacetic acid or HCI.
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The starting amino esters and acids of compounds of formula WI and IX. '

respectively, are either known in the art, or if new, can be prepared according to methods

well-known In the art, e.g., or illustrated herein. The amino acid esters of formula Vlll are

preferably the _S~enantiorners. I

The starting materials of formula iii are known. or if new, may be prepared according

to conventional methods. The starting materials are prepared. e.g., from the corresponding

racemic or optically active ot-amino acids. by conversion thereof to the d-bromo derivative _

followed by'displacement thereof with inversion of configuration using the appropriate thlol

derivative of formula Vii, under basic conditions, for example, as illustrated In European

Patent Application No. 524,553 published January 27, 1993. S-debenzylation of the

resultingIfinal products is carried out by reductive cleavage. e.9-, with Raney nickel in

ethanol. S-deacyiation'15 carried out by, e9.. base catalyzed hydrolysis with dilute aqueous

sodium hydroxide. Cyclic starting materials of formula lll can be prepared by treatment of

the cyclic carboxylic acid (e.9.. cycldpentanecarboxylic acid) with sulfur in the presence of a
strong base such as lithium diethylamide.

The preparation of the compounds of the invention according to process (b) involving

_ the condensationof an acid of forrnuia IV with an amino acid ester of formula V Is carried out

in a similar fashion to process (a). Similarly, the starting materials of formula IV are

prepared by condensation of an acid of formula ill with an ester conceponding to gem-

disubstituted amino acids of formula IX (wherein R3 is now hydrogen) under conditions

similar to those described above, followed by removal of the carboxyl protecting group.

The preparation of the compounds of the invention according to process (0) Involving

the displacement of a leaving group Y in a compound of formula Vi with a thioi derivative

fig-SH as a salt thereof is carried out according to methods well-knOWn in the art.

A reactive esten‘fied hydroxyt group, represented by Y, is a hydroxyl group esten'fied

by a strong inorganic or organic acid. Corresponding Y groups are in particular halo. for
example, chloro. bromc or iodo, also sulfonyloxy groups, such as lower alkyl- or

arylsulfonyloxy groups, for example, (methane. ethane-, benzene- or toluene-) sulfonyloxy

groups, also the trifluoromethylsulfonyloxy group.

The displacement is carried out in an inert solvent. such as dimethylformamide or

methylene chloride in the presence of a base such as potassium carbonate. triethylamlne,

dllsopropylethylamine, N-methylmorphoiine, and the like at room or elevated temperature.
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Using a salt of Ra'SH (e.g.. potassium thioacetate), the reaction is carried out in the absence

of a base. in an inert solvent such as tetrahydrofuran or dimethylformamide.

Similarly, the starting materials of formula Vi can be prepared by reacting the
dipeptide derivative of formula ll with an acid of the formirla

Y———c-—COOH (x)

lit/\e

wherein R4 and R5 and Y have meaning as defined above, under" conditions described for
process (a).

The compounds of formula X wherein Y is halo. such as the o—bromocarboxylic acids

are known and are prepared, e.g., as described in lntemationai Application WO 9955726
published November 4, 1999.

The compounds of the invention and intermediates, e.g...those of formulas Ii. V and

VI, having the side chain alk-X-R1 are prepared from the corresponding compounds having
the alk-X" side chain wherein X' represents amino. hydroxy. thiol or a suitable leaving group
according to methodology known in the art and illustrated herein. For example. the acids
and esters of formula V can be obtained starting with serine, homoserine. threcnine. .

cysteine and the like. preferably in optically active form.

Certain compounds of the invention and intermediates can be converted to each

other according to general reactions well-knovm in the art

The free mercaptans may be converted to the S~acy| derivatives by reaction with a

reactive derivative of a carboxylic acid (corresponding to R3 being acyl in formula i). such as
an acid anhydride or said chloride. preferably in the presence of a base such as

triethylarnine in an inert solvent such as acetonitriie or methylene chloride.

Free alcohols and phenols can be converted to the corresponding acyl derivatives.

e.g.. by reaction with a corresponding acid ch ioride in the presence of a base. such as
triethylarnine.

The free mercaptans. wherein R3 represents hydrogen. may be oxidized to the

corresponding disuitides. e.g., by air oxidation or with the use of mild oxidizing agents such

as iodine in alcoholic solution. Conversely. disulfides may be reduced to the corresponding
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mercaptans, e.g.. with reducing agents such as sodium borohydride, zinc and acetic acid or

tributylphosphine.

Carboxyiic acid esters may be prepared from a carboxylic acid by condensation with,

e.g.. the halide corresponding to Rz-OH, in the presence of a base, or with an excess of the

alcohol in the presence of an acid catalyst, according to methods well-known in the art.

Carboxylic acid esters and S-acyl derivatives may be hydrolyzad, e.g.. with aqueous

alkali such as alkali metal carbonates or hydroxides. .S-acyl and ester groups can be

selectively removed as illustrated herein.

Preferably. and wherever possible, the preferred isomers of the invention of

forrnuia la are prepared from pure enantiomers.

In case mixtures of stereoisomers (e.g., dlastereomers) are obtained, these can be

separated by known procedures such as fractional crystallization and chromatography-(9.9.,

thin layer, column, flash chromatography). Racemic free acids can be resolved into the

optical antipodes by fractional crystallization of d— or i-(a—methylbenzylamine, cinchonidlne.

cinchonine, quinine, quinidine, dehydroabiethylamine, brucine or strychnine) salts and the
like. Racemic products, if not diastereoisomers, can first be converted to diastereotsomers

with optically active reagents (such as optically active alcohols to form esters) which can I

then be separated as described above, and, e.g.. hydrolyzed to the individual enantiomer.

Racemic products can also be resolved by chiral chromatography, e.g.. high pressure liquid

chromatography using a chiral absorbent; also by enzymatic resolution, e.g.. of esters with
alkalase.

The above—mentioned reactions are canted out'according to standard methods, In

the presence or absence of diluents, preferably such as are inert to the reagents and are

solvents thereof, of catalysts, alkaline or acidic condensing or said other agents respectiveiy

andior inert to the reagents and are solvents thereof, of catalysts, alkaline or acidic

condensing or said other agents respectively andior' inert atmospheres, at low temperatures,

room temperature or elevated temperatures, preferably near the boiling point of the solvents

used, at atmospheric or superatmospheric pressure.

The invention further includes any variant of said processes. in which an intermediate

product obtainable at any stage of the process is used as a starting material and any

I remaining steps are carried out, or the process is discontinued at any stage thereof. or in
which the starting materials are formed under the reaction conditions, or in which the
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reaction components are used in the form of their salts or optically pure antipodes- Mainly
those starting materials should be used in said reactions. that lead to the formation of those

compounds indicated above as being preferred.

The present invention additionally relates to the use in mammals of the compounds

of the invention and their phannaceutically acceptable. non-toxic acid addition salts. or

pharmaceutical compositions thereof, as medicaments. for inhibiting both ACE and NEP.
and. e.g-.. for the prevention or treatment of cardiovascular disorders such as hypertension.
edema. salt retention and congestive heart failure, either alone or in combination with one or

more other agents which are useful for the treatment of such disorders. Such may be anti-

hypertensive agents, anti-atherosclerotic agents. cardiac agents. diuretic agents. antidiabetic
agents. cholesterol-lowering agents and the like. When used In combination with other

therapeutic agents such can be administered separately or in a fixed combination.

Examples of therapeutic agents which can be used in combination are angiotensin ll
receptor antagonists. such as valsartan. losartan. candesartan. eprosartan. irbesartan and

telmisa rtan; fl-blockers, such as blsoproloi prepanolol, atenoioi. 501an! and metoproloi; renin

inhibitors: calcium channel blockers. such as amlodipine, Iverapamii. dittiazem. bepn‘dii.
felodipine. Isradipine. nicardipine. nifedipine. nimodlpine and nisoldipine: aldosterone
synthase inhibitorsialdosterone antagonists. such as eplerenone. (_+)—fadrozole
(W0 01176574). Spironolactone and canrenone: diuretics. such as furosemide.

hydrochlorothiazide. indapamide. metazolone, amiloride and triamterene; vasopressin

receptor antagonists. such as CFO 21268. SR 49059. SR121463A, SR49059. VPAQBS.

OPCS‘i 260 and YM08?; cardlotonic drugs, such as enoximone and levosimEndan;
endothelin antagonists and ECE inhibitors. such as bosentan. BMS‘193884. T803711 and

compounds disclosed in WO 99155726; anti-atherosclerotic agents. particularly cholesterol

lowering agents. such as bile acid sequestrants (e.g.. cholestyramine and oolestipol);
cholesterol absorption inhibitors. such as ezetimibe: fibrates. such as fenofibrate and

gemfibrozii; statin HMG CoA reductase inhibitors. such as atorvastatin, fluvastatin

lovastatin. pravastatin. slmvastatin and pitavastatin: and nicotinic acid derivatives;
. thyromimetic agents. such as those disclosedIn U ..S Patent No. 5.569.674 and WO

00258279; also antidiabetic agents, such as repagiinide. nategiinide. metformin.

rosiglitazone, piogiitazone. glybun‘de, gllpizide. glimepiride. DPP728. LAF237. NH622 and
DRF4155.
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The present invention also relates to the use of the compounds of the invention for

the preparation of pharmaceutical compOSitions. especially pharmaceutical compositions

having ACE and NEP inhibiting activity. and. e.g.. anti-hypertensive activity.

The pharmaceutical compositions according the invention are those suitable for

enteral. such as oral or rectal. transdennal and parenteral administration to mammals.

including man. for the treatment of cardiovascular disorders. such as hypertension.

comprising an effective amount of a pharmacologically active compound of the invention or a

pharmaceutically acceptable salt thereof. alone or in combination with one or more

pharmaceutically acceptable carriers. as well as in combination with other therapeutic agents

also useful for the treatment of cardiovascular disorders. as indicated above.

The phannacolcglcally active compounds of the invention are useful in the

manufacture of pharmaceutical compositions comprising an effective amount thereof in

I conjunction or admixture with excipients er carriers suitable for either enteral or parenteral
application. Preferred are tablets and gelatin capsules comprising the active ingredient,

together with a) diluents. e.g.. lactose. dextrose. sucrose, mannitol. sorbitol. cellulose andfor

glycine; b) lubricants. e.g.. silica. talcum. stearic acid. its magnesium or calcium salts andlor

polyethylenegiycol; for tablets also c) binders. e.g.. magnesium aluminum silicate. starch

paste. gelatin. tragacanth. methylcellulose. sodium carboxymethylcellulose andlor

polyvinyipyrrciidone; if desired. d) dislntegrants. e.g.. starches. agar. alginlc acid or Its

sodium salt. or effervescent mixtures; and. if desired. absorbents. colorants. flavors and

sweeteners. lnjectable compositions are preferably aqueous isotonic solutions or

suspensions. and suppositories are advantageously prepared from fatty emulsions or

suspensions. Said compositions may be sterilized andior contain adjuvants. such as

preserving. stabilizing. wetting or emulsifying agents. solution promoters, salts for regulating

the osmotic pressure andior buffers. In addition. the compositions may also contain other

therapeuticaliy valuable substances. Said compositions areprepared according to

conventional mixing, granulating or coating methods. respectively. and contain about 0.1—

75%. preferably about 160%. of the active ingredient.

Suitable formulations for transdermal application include an effective amount of a

compound of the invention with carrier. Advantagecus carriers include absorbable

pharmacologically acceptable solvents to assist passage through the skin of the host.

Characteristically. transdermal devices are in the form of a bandage comprising a backing

member. a reservoir containing the compound. optionally with carrierspoptionally a rate

controlling barrier to deliver the compound to the skin of the host at a controlled and
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predetermined rate over a prolonged period of time, and means to secure the device to the
skin.

A unit dosage for a mammal of about 50-70 kg may contain between about 10 and

200 mg of'the active ingredient. The dosage of active 'compound is dependent on the

species of warm-blooded animal (mammal), the body weight. age and individual condition.
and on the form of administration.

The following examples are intended to illustrate the invention and are not to be ' _
construed as being limitations thereon. Temperatures are given in degrees Centigrade. lf
not mentioned otherwise. all evaporations are performed under reduced pressure. preferably
between about 15 and 100 mm Hg. Optical rotations (expressed in degrees) are measured

at room temperature at 589 nM (D line of sodium) or other wave lengths as specified in the
examples. The structure of the compounds are confirmed by standard analytical methods
such as mass spectrum, elemental analysis. NMR, IR spectroscopy and the like.

The prefixes R and S are used to indicate the absolute config uration at each
asymmetric center.

Examgle 1

(a)_ . N-[2—[(S)-2-Acetylthio—3-methylbutanoylamino]-2—methylpmpionyfl—O-benzyl-L-serine
ethyl ester I

1516761” - 0A
0

N-[2—[-[(R)-3-brorno-3-methylbutanoyiamino]-2-methylproprionyI—O-benzyl-L-serine
ethyl ester(4.96 g. 10.5 mmol) is dissolved in tetrahydrofuran (100 mL) and potassium
thioacetate (6.00 g. 52.5 mmol) is added. The mixture is stirred at room temperature for
4 hours. then diluted with ethyl acetate (500 ml.) and washed with water (100 mL), sodium
bicarbonate solution (2 x 100 mL), water (2 x 100 mL) and then brine (50 mL). The solution
is dried over sodium sulfate and concentrated in Vacuo. Th crude material is purified by
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flash chromatography (silica '98]. 3:2 hexanefethyl acetate) to yield title compound;

m.p. 55-57°c; [aimD - 63.5” (c = 0.99, CH30H); MS(M + H):467.

The starting material is prepared as follows:

A solution of O-benzyl-L-serine (9.75 g. 50 mmol) In ethanol (200 mL) is saturated

with HCi gas for 8 minutes. The mixture is stirred overnight at room temperature. and then

concentrated in vacuo. The solid is washed with diethyl ether and collected by filtration to

yield O~benzyl-L-serine ethyl ester hydrochloride as a white solid.

To a solution of BOC-u-methylalanine (3.05 g, 15 mmol), O-benzyI-L-sen'ne ethyl

ester hydrochloride (3.89 g. 15 mmol). 1-ethyl-3—(3-dimethylaminopropyl)carhodiimide

(EDCI, 2.88 g. 15 mmol) and 1—hydroxy-T—azabenzotriazole (HOAT, 2.04, 15 mmol) in

methylene chloride (150 mL) is added triethylamine (1.52 g. 15 mmol). The mixture is stirred

overnight and then concentrated in vacuo. The residue is re-dissolvad in ethyl acetate and

washed with water. 1 N HCI. water. and brine. The solution is dried over sodium sulfate and

concentrated to yield N-[2—(BOC-amino)-2-methylpropionle-O-benzyt-L—serine ethyl esterof
the formula

_ $oii7<iLHLWA
The above carbamate (6.12 g, 15 mmol) is dissolved In methylene chloride (200 mL)

and chilled in an Ice bath. The solution is saturated with HCl gas for 10 minutes and then

stirred 'at room temperature overnight. The residue is concentrated. Methylene chloride is

added and the residue is concentrated again to give N—(Z-amino—2—methyiproplonyI)-O-

benzyi-L—serine ethyl ester hydrochloride as a foam; MS(M+H):309.

To a solution of the above amine hydrochloride (4.90 g. 14 mmol) in methylene

chloride (150 mL) is added (R)—2—bromo-3-methylbutanoic acid diisopropyl amine salt

(4.03 g. 14 mmol). '1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDCI.

2.70 g. 14 mmol) and 1-hydroxy—7—azabenzotriazole (HOAT. 1.90 g, 14 mmol). The mixture

is stirred at room temperature overnight and then concentrated in vacuo. The residue is
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dissolved in ethyl acetate and washed with water, dilute sodium-bicarbonate. water, 1 N HCl,
and then brine. The solution is dried over sodium sulfate and concentrated to give a solid-

The solid is purified by flash chromatography (silica gel. 2:1 hexanelethyl acetate) to give
N-[2-(R)-2—bromo—3-methylbuta noylamino]-2~methylpropionyiI-O—benzyl-L-serine ethyl ester
of the formula

v 0 ° '

Br : “Xi-L 0/\/\fl/ H 0
. Similady prepared are:

(b) N-[2-[(S)—2—acétylthio—3,3-dimethylbutanoylamino]-2-methylpropionyfl—O-benzyl—L—
serine ethyi ester

0
O .

A N CA
S I n _

0 0

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 168



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 169

W0 0221392622 ' PCTIEP02l05293
28

(c) N-[2-[(S)—2—acetylthio-3—methyibutanoy1aminol-2-methylpropionyfl-O-benzyl—L—

threonine ethyl ester. mp. 121-122°C.

ixfflfigfi“
(d) N-[2—[(S)-2-acewlthio-(S-methoxybutanoylamino]-2-methylpropionyfl-O-benzyI-L-

- serine ethyl ester, [(11323 + 14.9“ (c = 1.04. DMSO)

 
(e) N-[2—[(S)]-2—acetylthIo-3-methylpentan0y]amino]—2-methylpropionyfl-O-benzyl-L-
serine ethyl ester; [ajpz’ - 6.93” (c = 1.09; CHaOH)
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(f) N-[2-[[S)-2-acetyiihio-3—methylbuianoylaminc]-2-methylpropionyl]-O—(3—

trifluoromeihylbenzyl)—L—serine ethyl ester

cs3

. iKrHKEL 0o“S N

O 0

The starting O-(3-trifluoromethylbenzyl)-L-serine ethyl ester hydrochloride is
prepared as follows:

, To a suspension of sodium hydride (60% in oil. 3.04 g, 76 mmol) in

N.N—dimethylfon‘namide (60 mL) at 0°C is added BOC—L—sedne (7.80 g, 38 mmol}. The

mixture is stirred for 1 hour and then m-trifluoromethyibenzyl chloride {7.39 g. 38 mmol) is

added. The mixture is allowed to warm to room temperature and is stirred ovemlght. The
mixture is quenched with water. Ethyl acetate is added and the mixture is washed with

brine. dried over M9804 and concentrated to give a yellow oil which is purified by flash
chromatography (SiOz; hexanefethyl acetate) to give a clear oil. The residue is dissolved in

ethanol (120 mL), the solution is cooled to 0°C and saturated with HCI gas for 5 minutes.

The mixture is allowed to warm to room temperature and stirred overnight. The mixture is

concentrated to give 0-(4—trifluoromethylbenzylyL-serine ethyl ester hydrochloride.
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(g) N-[2-[(S)-2-acelylthimS-methylbutanoylamino]—2-methylpropionyn-O-(4-fluorobenzyl)—

L—sen'ne ethyl ester as an oil.

0

O O

A I w\ 0/\S H -

O O

(h) N-[2-[(S)-2-acetylthio-3—methylbutanoylamlno]—2—methyloropionyl]-O-(4—fluorophenyl)—

L—homoserine ethyl ester as an oil. _
F

O .0

' A Fl 0/\

O 0

The starting O-(4—fiuorophenyl)—L—homosedne ethyl ester hydrochloride is prepared
as follows:

To a solution of BOC-L-hornosen'ne t—butyl ester (3.2 g. 11.6 mmol) in tetrahydrofuran

is added trlphenylphosphine (7.59 g. 29 mmol). p—fluorophenol (2.08 g. 18.6 mmol) and

_ 1.1'-azobis(N,N—dimethylformamide) (3.2 g, 18.6 mmol). The mixture is stirred overnight,

washed with brine. dried over M9804, and the solvent is removed to give an orange-oil. The

oil is purified by flash chromatography (3101. 85% hexanel15°fu ethyl acetatelto give a clear

oil which is dissolved in ethanol (1 00 mL) and the solution is saturated with HCl gas, then

stirred overnight. The mixture is concentrated to give 'O-(4-fluoropheny1)-L-homoseririe ethyl

ester hydrochloride as a white solid.
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(i) N-{2—[(S)-2—acetylthio-3-methyl-butanoylamino]-2-methylpropionyfl-O-(B—
fluorophenyl)—L-homoserine ethyl ester .

O

isfi/Qli 0A
0

(j) N-[2-[(S)-2—acetylthio—3~methylbutanoylamino]-2-methylpr0pionyl]-O-benzyl—L—serine
morpholinocarbonylmethyl ester. purified by chromatography on silica gel with hexane. ethyl
acetate, methanol (20:70:10) as a white solid.

' isji/Qu’g/OJO .
The starting material is prepared as follows:

O-Benzyl-L-serine (10.0 g. 51.3 mmol). di-tert-butyl-dicarbonate (11.2 g. 51.4 mmol)
and _1 N sodium hydroxide (103 mL. 103 mmol) are stirred together in 100 mL of dioxane at

room temperature for 16 hours. The mixture is concentrated in vacuo, taken up in water,
acidified to pH 1 with 6 N HCl and extracted with ethyl asetate. The organic layer is washed
with water, then brine, and dried over anhydrous magnesium sulfate. The mixture is filtered
and concentrated in vacuo to give BOC—O-benzyl-L-serine as an oil. 4-(2-

Chloreoacetyl)morphcline (1.22 g, 7.48 mmol) is added to a solution of BOO—O—benzyl-L—
serine (2.20 g. 7.46 mmol), trtethylamine (0.75 g. 7.43 mmol) and sodium iodide (0.11 9.
0-73 mmol) in 5 mL of N.N—dirnethyifonnamide and the mixture-stin'ed at room temperature
for 2 hours. The mixture is diluted with ethyl acetate, washed with wet r, then with brine,
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and dried over anhydrous magnesium sulfate. The mixture is filtered and concentrated

in vacuo to give a yellow oil. The oil is chromatographed on silica gel with h xane: thyl

acetate1methanol (35:60:5) to give BOC—O-benzyi-L—sen‘ne morpholinocarbonylmethyi ester

as a colorless oil. HCl gas is bubbled through a solution of the carbamate ester (1 .72 g,

4.08 mmol) in methylene chloride (50 mL) for 5 minutes and the mixture is stirred at room

temperature for 3 hours. The resulting mlxtUre is concentrated ln vacuo to yield O-benzyl-L-

serine morphoiinocarbonylmethyl ester as a foam. I

(k) N-[2—[{S)—2—acetylthio-3-methylbutanoylamino]-2—methyipmpionyfl-O-benzyl-L-serine

dimethylaminocarbonyimethyl ester. prepared and purified as described for compound of

Example 10):

o o 0

iSIH/Vku/grOJ\N/
0 I

0

(I) N-[2-{(S)—2—acety|thio—3—methylbutanoylamino]-2—methylpropionyl]—O-benzyl—L-sen'ne

diethylaminocarbonylmethyl ester. prepared as described _for compound of Example 10) and
purified by chromatography on silica gel with hexane. ethyl acetate. methanol (35:60:5).

_ Mrgujrdu
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(m) N--[2-I(S)—2--[(methoxyacetyl)fl1io]-3--methy|butanoylamlno]—-2—methylpropionyl]-0-
benzyl-L—serine ethyl ster. [a]._-, 55.27“; (c-— 1. 084 CH30H)

O

0 O 0

”GAE/w” 0V
(n) N-[2—[(S)-2—[(morphoIinoacetyl)thi01-3-methylbutanoylemino]—2—methylpropionyll-O-
benzyl—L-serine ethyl ester, [a19- 48.61“ (c = 1.098. CHaOH)

OJKIWQL” :V
(o) N-[2-[(S)—2—a cetyllhio-Z-(4—tetrahydropyranyl)acetylamino]-2-methylpropionyI]-O-
benzyl-L-serine ethyl ester; [abm- 55.4‘I (c = 0.83. DMSO)

0 '-

0 . O 0

*8 “XL” 0V
0 0
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The starting (D)-a—bromo-cz—(4-tetrahydropyranyl)—acetic acid can be prepared as
follows:

A solution of sodium nitrite (4.71 g, 68.3 mmol) in 35 mL of water is added dropwise

to a chilled (0°C) solution of (D)—a-bromo—u-(4-tetrahydropyranyl)—glycine (J. Am. Chem.

Soc., Vol. 11?. pp. 9375-9376 (1995) (7.05 g, 44.3 mmol) and 48% HBr (aq) (70 ml.) in

35 mL of water. Upon completion of the addition. the mixture is allowed to wan'n to room

temperature and stirred at room temperature for 3 hours. The mixture is extracted with ethyl

acetate; the organic layer ls washed sequentially with water. 5% aqueous sodium thiosulfate

and brine. then dried over anhydrous magnesium sulfate. The mixture is filtered and

concentrated in vacua to yield (D)—a-bromo—a-(4-tetrahydropyranyl)-acetic acid as a solid.

(p) . N—[2-[(S)-2-[(1—(1,2,4)-triazolyl)acetylthio]-3-methylbutanoylamino]-2—

methylpropionyll—O-benzyl—L—serine ethyl ester; m.p. 106-107“; [a]D- 61.46” (c = 1.09.

CHSOH) '

N “MT 0 '

S I H \/
O 0

(q) N—[2-[(S)-2—[(4-methylpiperazino)aoetylthiol-B-methylbutanoylamlnol-Z-

methylpropionyfl-O-benZyi-L-serine ethyl ester; m.p. 95-96“; [aip - 48.5” (c = 0.935. CHaoH)

\Oiljn>€l”igov
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(r) N-{2-[(S)-2-acetylthio-3—methylbutanoylaminol-Z-ethylbutanoyIJ-O-benzyl-L-serine
ethyl ester, [ajn - 83.6“ (c = 1.07, CH30H).

0

0 O

A H o
S l fin - V

0 O

(s) N-[2-[(S)-2—(morpholinoacetylthioH.3—dimethylbutanoylamino]-2-methylpropionyi]-O—
benzyl-L—serine ethyf ester; [a]D- 55.5” (c = 1.008, DMSO)

0

_ fl 0 0 _
. L/"ASiWRJ-x” °\./

0

(t) N-[2-[(S)—2—[(methoxyacetyl)thio]-3,3-dimethylbutanoylaminOJ-Z-meihylpropionyljéo-
benzyl-L-serine ethyl ester, [a]D- 61.67" (c = 1.024, DMSO)

0

o ' o

”Odksifwn 0"“
. 0 I

O
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(u) N-[2-[(S)-2-(acetylthio)pentanoylamino]-2-methylpropionyIJ-O-benzyl-L-sefine ethyl

est r

0 o O -

. ASEKWVLH '0 o/\
(v)_ N-[2—[(S)—2-acetylthlo-S—methylbutanoyiamino]-2—methylpropionyll-O-(4-

biphenylylmeihyIH-sefine ethyl ester

0

0 O

A n o/\
S I H

- O
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mm;

N-[2—[(S)—2—Acetylthio-3-methylbutanoylamino]-2-methytpropionyfl—S-benzyl-L-cysteine ethyl
ester

8

iFIifQu °/\
0

The title compound is prepared similarly to Example 1 and re-crystallized from methyl t—butyl
ethen’hexane. mp. 69—71%),

The starting material is prepared as follows:

HCl(g) is bubbled into a solution of BOC—vaenzyl-L—cysteine (9.33 g, 30 mmol) in
ethanol (200 mL) for 15 minutes. The container is stoppered and stirred at room

temperature overnight The solvent is evaporated in vacuo and the residue stirred in diethyl
ether (150 mL) for 1.5 hours to yield S-benzyI-L-cysteine ethyl ester hydrochloride as a solid.

A mixture of S—benzyI-bcysteine ethyl ester hydrochloride (7.98 g. 29 mmol). BOG-o.-

methylalanine (5.89 g. 29 mmol), triethylamine (2.93 g, 29 mmol). 1-hydroxybenzotriazole

(HOBT, 3.92 g. 29 mmol) and EDCI (5.5? g, 29 mmol) in methylene chloride (200 mL) is
stirred under an argon atmosphere at room temperature overnight. The reaction mixture is

evaporated to dryness and the residue is dissolved in ethyl acetate (290 mL). The solution
is washed with water (50 mL). 1 N HCI (50 mL), water (50 mL), 5% sodium bicarbonate

(50 mL). water (50 mL) and finally bn'ne (25 mL). The solution is then dried over sodium

sulfate. filtered and evaporated to dryness to give N-[2—(BOC-amino)-2-methylpr0pionyl]-S-
benzyI—L-cysteine ethyl ester. I
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Example 3

N-[2—[(S)—2—Acetyithic—3methylbutanoylamino]-2-methylpmpionyn-(83—2-amino-3-

(benzylsulfonvl)—propionic acid ethyl ester

The above compound is prepared similarlyto Example 1.

The starting material is prepared as follows:

To a solution of N-[2-(BOC-amino)—2—methylpropionyl]—S-benzyl-L-cysteine ethyl ester

(7.21 g, 17 mmol) in methwene chloride (250 mL) under an argon atmosphere is added

m—chloro-perbenzoic acid (8.?7 g. 51 mmol) and the mixture is stirred overnight at room

temperature. The mixture is evaporated to dryness and the residue is dissolved in ethyl

acetate (300 mL). The solution is washed with 5% sodium bicarbonate (3 x 50 mL), water

(50 ml.) and brine (25 mL). The solution is dried over sodium sulfate, filtered and

evaporated in vacuo to give N-[2-(BOG-amino)—2—methylpropionyl]—(S-)2—amino—3—

(benzylsulfonyl)—propionic acid ethyl ester.
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Example 4

(a) Nz-[Z—KS)—2—Acetylthio-3-methytbutanoylaminoJ-Z-methyipropionyl]-(S)—2—amino-3-
(benzoylamino)—propionic acid methyi ester

NH

' iIWQLu °\
0

A mixture oi benzoyl chloride (0.085 mL, 0.?3 mmol). Na-[Z-[(S)-2-acetylthio-3-
methyibutanoylamino]—2-methylpropionyfl-(S)-2,3-diaminopropionic acid methyi ester
hydrochloride (0.29 g, 0.73 mmol) and triethylamine (0.15 mL. 1.49 mmol) in methylene
chloride (10 mL) is Stirred at room temperature for 16 hours. The reaction mixture is
evaporated to dryness in vacuo. the residue is dissolved in ethyl acetate. and the solution is
washed with water. then with saturated sodium bicarbonate solution and brine, dried over
anhydrous magnesium sulfate. and evaporated to dryness to give an oil. The oil is

chromatographed on silica gel with hexane, ethyt acetate (50:50) to yield the title compound
as a white foam: m.p. 48-54°C.

(b) Similarly prepared is Nz-[2[(S)-2-acetylthio-s-methylbutanoylamino]-2—
methylpmpionyn-(S)—2—amino—3-(benzenesulfonamido)propionlc acid methyl ester;
mp. 47-51%); [QIDZO- 41.72 (c = 1.03. CH30H).

The starting material is prepared as follows:

A mixture of (S)—2—amino—3—(BOC—amino)—propionic acid methyl ester hydrochloride
(4.6 g, 2.1 mmcl). N-CBZ-a-methylalanine (5.0 g. 2.1 mmoi), HOAT (2.87 g. 2.1 rnmol),
EDCI (4.02 g, 2.1 mmoi) and triethylamine (2.93 g, 2.1 mmol) in methylene chloride (50 mL)
is stirred at room temperature for 16 hours. The reaction mixture is washed with brine, dried
over anhydrous magnesium sulfate and concentrated in vacuo. The resulting oil is
chromatographed on silica gel with hexane and ethylacetate (1:1) to yield N2-[2-(CBZ-
amino)—2—methyiproplonyi]-(S)—2—amino—3-(BOC-amino)-propionic acid methyl ester as a
white foam; mp. 100-101°C.
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A mixture of the above product (2.14 g. 4.90 mmol) and 10% palladium on charcoal

(0.2? g) in ethanol (50 mL) is hydrogenated under 45 psi pressure in a Parr bottle for

4 hours. The mixture is filtered through a pad of Celite and concentrated in vacuo to giv
'. Nz-[2-amino-2-rnethyipropionyl]—(S}-2—amino—3-(BOC-amino}-proplonic acid methyl ester
hydrochloride as an oil.

A solution of the above product (2.28 g, 8.09 mmol). (R)—2—bromo—3-methylbutanoic

acid diisopropyl amine salt (2.16 g. 7.13 mmol), EDCI (1.43 g. 7.49 mmol) and HOAT

(1.15 g. 8.52 mmol) in methylene chloride (75 mL) is stirred at room temperature for

16 hours. The reaction mixture is evaporated to dryness in vacuo and the residue taken up

in ethyl acetate. The ethyl acetate solution is washed with water, saturated sodium

bicarbonate solution and brine, and then dried over anhydrous magnesium sulfate, and

concentrated in vacuo. The resulting oil is chromatographed on silica gel with hexane and

ethyl acetate (40:60) to give biz-[2-[(R)-2-bromo-a-methylbutanoy|amino]—2—methylproplonyl]-

(S)-2—amino—3—(BOC-amino)—propionio acid methyl ester as a white foam.

A mixture of the above product (1.31 g, 2.82 mmol) and potassium thioacetate

(1.28 g. 11.2 mmol) in tetrahydrofuran (50 mL) is stirred at room temperature for4 hours and

diluted with ethyl acetate. The mixture is washed with water, saturated sodium bicarbonate

solution, brine and then dried over magnesium sulfate. The reaction mixture is concentrated

to dryness in vacuo and the resulting oil is chromatographed on silica gel with hexane and

ethyl acetate (40:60) to give N-[2-[(S)—2—acetylthio—S-methylbutanoyla mino1-2-

methylpropionyl]—(S}-2—amino-3—(BOC-amino)-propionic acid methyl ester.

Hydrogen chloride gas is bubbled through a solution of the above compound (1.01 g.
2.19 mmol) in 50 mL of methylene chloride for about 5 minutes. the mixture Is stirred at room

temperature for 3 hours. and then concentrated in vacuo to yield Nz-[Z-[(S)-2-acetylthlo-3-

methylbutanoylamino]—2-methylpropionyl]-(S)—2.3-diaminopropionic acid methyl ester
hydrochloride.

Examgle 5

To a solution of 1-[(R)—2—bromo-3-methyibutanoylan'rIno]cyclopentanecarboxylic acid

(1 g. 3.42 mmol). O-benzyi-L-serine ethyl ester hydrochloride (0.89 g, 3.42 mmol).

dicyclohexylcarbodiimide (0.7 g. 3.42 mmol) and 1—hydroxy-7-azabenzotriazoie (0.47 g.

3.42 mmol) in methylene chloride is added triethylamlne (0.48 mL. 3.42 mmol). The mixture

is stirred for 24 hours and then washed with brine and concentrated in vacuo to give a light
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yellow oil. The residue is purified by flash chromatography (silica gel hexaneiethyl acetate)
to give N-[1-(R}-2—bromo-3-methylbutanoylamino]-cyclopentaneoarbonyfl-O-benzyI-L-sen'ne
ethyl est r of the formula

0/\

Y_
3 H .

[gr/WI [51 o
Thebromo compound (0.? g, 1.41 mmoi) is dissolved in tetrahydrofuran (50 mL) and

potassium thioacetate (0.19 g, 1.69 mmol) is added. The mixture is stirred at room

temperature for 18 hours and then diluted with ethyl acetate and washed with brine, dried _
over magnesium sulfate and concentrated in vacuo to give yellow oil. The crude material is

purified by flash chromatography (silica gel, hexanefethyl acetate) to give a semi-solid which
is triturated with hexane to yield N-[1-[(S)—2—acetylthio-aanethylbutanoylamino}
cyciopentanecarbonyfl-O—benzyl—L—serine ethyl ester of the formula

\ ifigiutya
The 1—[(R}2—bromo-3—methydbutanoylaminolcydopentanecarboxylic acid starting

material is prepared essentially by methodology described In WO 99155726 by condensation
of. (R}-2-bromo-3—methylbutanoic acid diiSOpropylamine salt (prepared from L-valine) with
cycloieucine methyl ester'hydrochlortde.
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Example 6

(a) N-[2—[(S)—2-Mercapto-s-methylbutanoylamino]-2—methylpropionyfl—O-benzyl-L—serine

o

0

ii QH
HS H

0 0

To a solution of the S-aoeiyl ethyl ester of Example 1 (0.47 g. 1 mmol) in methanol

(10 mL) is added 1 N sodium hydroxide (5.0 mL, 5 mmol). The mixture Is stirred at room-

temperature for4 hours. acidified to pH 1 with 1 N HCI and then concentrated in vacuo. To

the residue is added ethyl acetate. The mixture is washed with 1 N NaOH. The combined

aqueous phase is then acidified and extracted with ethyl acetate. The organic phase is

washed with brine. dried over sodium sulfate and then concentrated in vacuo. Trituratidn

with hexane yields a white foam; m.p. 57-70°C; [aJDm- 16.8" (c = 1.032, DMSO); MS(M +

H):397.

Similarly prepared are the following:

(b) N-[1-[(S)—2—mercapto-3-methylbuta noylamino]-cyclopentanecarbonyIJ-O-benzyd-L-

serine: mp. 132-136°C (crystallized from hexanelt-butylmethyl ether)

- - Fl 0 L'FOH”SKI/6L” o .
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(c) N-[2-[(S)-2-mercapto—3-methylbuta noylamino]-2-methy|propionyij-S-benzyl—L-
cysteine; mp. 81-87°C; [abzo— 37.37 (c = 0.545, DMSO)

5

o

H -OH

HS I H
0 o

(d) N-[2—[(S)—2—merca pto—3-methylbutanoylamino]-2~methylpropionylj-O-benzyl—L-
threanine; mp. 61-64"C

o

o

KI OH '

HS I H
o o

(e) N-[Z-[(S)—2—mercapto—3.3-dimethylbutafioylamino]-2-methylpropionyfl-O-benzyl-L-
serine; mp. 128-130°C; [a]D- 2.46 (c = 1.06, DMSO)

Fl _0H“5 [>6ng
0 0
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(f) N-[2—[(S)—2—mercapth-methylbutanoylaminol-Z-methyipropionyl]—O—{4-fluorobenzyi)—

L-serine; mp. SCI-54°C '

' F

. o O
H OHHS I %u

0 o

(g) N-[2-[{S)-2-mercapto-a-met'nylbutanoyIarnino]-2—methylpropionyfl-O-(4-fluorophenyl)—

L-homoserine; mp. 127-128°C

gr:
0

0

F] OH

0
O

(h) N-[2-{(S}-2—mercapto-3-methylbutanoylamino]—2~methy!propionyl}-O-{3-fluorophenyl)—

L-homoserine; m.p. {SO-56°C

O

N\ 0H
HS I u

0
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(i) N—[2-[(S)-2-mercapto-3-methoxybutanoylarnino]-2-methyIpropionyfl-O-benzyl-L-
sen'ne; MD?" + 18.85 (c = 0.997. DMSO)

0H

0
 

(j) N-[2-[(S)-2-mercapto—2-(4-tetrahydropyranyl)acetylamino]-2-methylpropiony1]-O-
benzyl—L—serine; m.p. 184-189“C; [a]? — 24.94 (c = 1.013. DMSO)

0

0

HS l N
O

Examgle 7

(a) N-[2—[(S)—2—mercapto-a-methyl butanoylamln01-2-methylpropionyII-S-benzyl—L-
cysteine ethyl ester

8

I o

NHS I 2k” 0\/
o

O
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Under an argon atmosphere. the thioacetyl compound of Example 2 (0.48 g,

1.0 mmol) is dissolved in absolut EtOH (5 mL) and treated with 1 N NaOH of (1.0 mL.

1.0 mmoi). The mixture is stirred for 4 hours at room temperature before treatment with 1 N

HCI until pH 3. The mixture is evaporated to remove most of the EtOH and the aqueous

residue is extracted with EtOAc (2 x 10 mL). The combined extracts are washed with H20

(5 mL) and then with brine solution (5 mL). The solution is dried over Nazsog, filtered and

concentrated in vacuo. The product solidifies from ted-butyl methyl ethen‘hexane to give

product; m.p. 87-91°C.

(b) Similarly prepared is N—[2—[(S)—2—mercapton-(4—tetrahydropyranyl)acetylamino]—2—

methyiproplonyl]-O-benzyl-L-sen‘ne ethyl ester: m. p. 85—93“C; [ab - 3?.21° (c = 1.012,

DMSO)

0

“3 I RH! 0V
0 _

(0) Similarly prepared is N-[2—[(S)—2—rnercapto-3.3-dimethyibutanoy1aminol-2-

methylproplonyIJ-O—benzyi-L-serine ethyl ester, oil: [nip — 20.9" (c = 1.025, DMSO)

0

. O

.3 Mi ov-
0
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(d) Similafly prepared is N-[2-[(S)—2-mercapto—3-methylbutanoylaminOJ-Z—ethylbutanoyfl-
0-benzyl—L—5erine ethyl star, [(21.3 - 31.48“ (c = 0.955, CHaoH)

H oIffinir v
0 0

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 188



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 189

W0 021'092622 _PCTIEP02105293
48

WHAT IS CLAlMED IS:

1. A compound of the formula

R4 IT T T6 0 alk-X—R,' H l m
RSS—-— ch C—N—-C—- c—bIl—CH—COORZl | R

R5 R7

wherein

R represents hydrogen. lower alkyl, carbocyclic or heterocyclic aryl-lower alkyl or
cycloalkyl-iower alkyl; I

R1 represents lower alkyl, cycloalkyl, carbocyciic or heterocyclic aryl. or biaryl; or R1

represents (cycloalkyl, carbocyclic aryt, heterocyclic aryi or biaryiylower alkyl;

alk represents lower alk‘ylene:

R3 represents hydrogen or acyi:

R4 represents hydrogen, optionally substituted lower alkylt carbocyclic or heterocyclic
aryl. (carbocyclic or heterocyclic aryl)—Iower alkyl, cycloalkyl, cycloaikyl-lower alkyl, biaryl.

biaryltlower alkyt; oxacycloalkyl. thiacycloaikyl, azacycloalkyl. or (oxacycioalkyl,
thiacycloalkyl or azacycloalkyiHower alkyl:

R5 represents hydrogen or lower alkyl: or

'R4 and R5. together with the carbon atom to which they are attached. represent

cycloaikylidene. benzo-fused cycloalkylidene: or 5- or 6-membered (oxecycloalkylidene.

thiacycloalkyiidene or azacycloaikyiidene). each optionally substituted by lower alkyl or aryl-
Iower alkyi;

R5 represents lower alkyi. carbocyclic or heterocyclic aryl, (carbocyclic or heterocyclic

aryl)—lower alkyl, cycloalkyi. cycloalkyl-lower alkyl, biaryl or biaryl-lower alkyl;

R1 represents lower alkyl. (carbocyciic or heterocyciic aryl)—lower alkyt. cycloalkyl-
lower alkyl or biaryl-lower alkyl; or

R, and R7. together with the carbon atom to which they are attached. represent 3- to

10-membered cycloalkylidene which may be substituted by lower alkyl or aryl-lower alkyl or
may be fused to a saturated or unsaturated carbocyclic 5- to 7-membered ring; or 5- or

6-membered (oxacycloalkylidene. thiacycloalkytidene or azacycloalkylidene), each optionally
substituted by lower alkyl or aryl-lower alkyl; or 2.2-norbonylidene;
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X represents -O-. -S(O)n-. —NHSO§-. or -NHCO-;

n is zero, one or two: and

COORE represents carboxyl or carboxyl derivatized in form of a phannaceutically
acceptable ester,

or a disulfide derivative derived from a said compound wherein R3 is hydrogen; or a
pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 of the formula

R 0 H RG .

H I ( la}
Rasm— 9—— c—N—il— C—N—CH—COORZ

E R
R5 R7

or a disulfide derivative derived from a said compound wherein R3 is hydrogen; or a
pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 wherein R and R5 represent hydrogen;

R1 represents lower alkyl,‘ 05- or Ca-cycloalkyt. carbocyclic or heterocyclic aryl. or

(carbocyclic or heterocyclic aryl)—-Iower alkyl; alk represents lower alkylene; X represents --0-
or —S(C})n wherein n represents zero or two; R3 represents hydrogen or acyl: R4 represents
hydrogen optionally substituted lower alkyl oxacycloalkyl. oxacycloalkyl-Iower alkyl or
(carbocyclic or heterocyclic aryI)-lower alkyl: R5 represents hydrogen; or R4 and R5 combined
with the carbon atom to which they are attached represent Cs or Ca-cycloalkylidena: R5 and
R7 represent lower alkyl; or R3 and R1 together with the carbon atom to which they are
attached. represent 5- or B—membered cycloalkylidene; COOR; represents carboxyl or
carboxyl den‘vatized in form of a phannaceutically acceptable ester; or a disulflde derivatives

derived from a said compound wherein R; is hydrogen; or a phannaceutically acceptable
salt thereof. _

4. A compound according to claim 2 wherein R and & represent hydrogen;
R1 represents lower alkyl 05- or Ca-cycloatkyl carbocyclic or heterocyclic aryl or

(carbocyclic or heterocyclic aryl)—-lower alkyl; alk represents lower alkylene; X represents -0-
or -S(O)n wheretn n represents zero or two; R3 represents hydrogen or acyl; R4 represents
hydrogen, optionally substituted 'lcwer alkyi. cxacycloalkyl, oxacyclcalkyl-Iower alkyl or
(carbocyclic or heterocyclic aryl)—lower alkyl; R5 represents hydrogen; or R4 and R5 combined
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with the carbon atom to which they are attached represent Cs or Ca-cycloatkylidene;_Ra and

R; represent lower alkyl; or R3 and R7, together with the carbon atom to which they are

attached. represent 5- or 6-me'mbered cycioalkylidene; COOR; represents carboxyl or

carboxyl derivatized In form of a pharmaceuticalty acceptable ester; disultide derivatives

derived from said compounds wherein R3 is hydrogen; or a phannaceutically acceptable salt

thereof.

5. A compound according to claim 1 wherein R and FQ represent hydrogen;

R1 represents carbocyclic or heterocyclic aryl or (carbocyciic or heterocyclic aryl)—lower alkyl;

R3 represents hydrogen or optionally substituted lower alkanoyl; R4 represents lower alkyl.

cycloalkyl, tetrahydropyranyl or C1—C4-lower alkoxy-Iower alkyl; R; and R7 both represent

01-04-atkyl and are identical; X represents —0- or -S—; alk represents methylene; COORg

represents carboxyl, lower alkoxy-carbonyl. (di-Iower alkylaminocarbonylHower

alkoxycarbonyl or (morpholinocarbonyi, piperidinocarbonyl or pyrrolidinocarbonylHower

alkoxycarbonyl; or a pharmaceutically acceptable salt thereof.

6. A compound according to claim 2 wherein R and R5 represent hydrogen;

R1 represents carbocyclic or heterocyclic aryl or (carbocyclic or heterocyclic aryl)—lower alkyl:

& represents hydrogen or optionally substituted lower alkanoyt: R4 represents lower alkyt.

cycloalkyl. tetrahydropyranyl or C1-C4-lower alkoxy—Iower alkyi; RB and R? both represent

C1.C4-all<y1 and are identical; X represents —0- or -S-; alk represents methylene; COOR;

represents carboxyl. lower alkoxy—carbonyl. (di-lower alkyiaminocarbonyl)—Iower

alkoxycarbonyl or (morpholinocar’oonyl. pipen‘dinocarbonyl or pyrrolidinooarbonyl)—iower

alkoxycarbonyl; or a pharrnaceutically acceptable salt thereof.

7. A compound according to claim 1 wherein R and R5 represent hydrogen;

R1 represents carbocyclic aryl or carbocyclic aryl-lower alkyl in which carbocyclic aryl

represents phenyl or phenyl substituted by one or two of hydroxy, lower alkanoyloxy, lower

alkyl, lower alkoxy. trifluoromethyl, trifluoromethoxy or halo; Fe represents hydrogen or lower

' alkanoyl; R4 represents lower alkyl, 4-tetrahydropyranyl or C1-C4-Iower alkoxy-C1-Cq-lower

alkyl; R; and R? represent methyl; -X represents -O-; alk represents methylene or ethylene;

and COORZ represents carboxyl or lower aikoxycarbonyl; or a pharmaceutically acceptable
salt thereof.

.3. A compound according to claim 2 wherein R and & represent hydrogen;

R1 represents carbocyclic aryl or carbocyclic aryl-lower alkyl in which urbocycllc aryl

represents phenyl or phenyl substituted by one or two of hydroxy, lower alkanoyloxy. lower
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alkyl, lower alkoxy, trifluoromethyl, trifluoromethoxy or halo; Fla represents hydrogen or lower
alkanoyl: R4 represents lower alkyl, 4~tetrahydropyrenyl or C1-C4—lowar alkoxy-Crcrlower

alkyl; H5 and R, represent methyl; X represents -O-; alk represents methylene or ethylene:
and ODOR; represents carboxyl or lower alkoxycarbonyl; or a pharrnaceutically acceptable
salt thereof.

9' A compound according to claim 1 wherein F1 and R5 represent hydrogen; _
R1 represents phenyi. fluorophenyl. benzyl or fluorobenzyl; R3 represents hydrogen, lower
alkanoyl or lower alkanoyl substituted by lower aikoxy; R4 represents isopropyl, fert-butyl,
1-methoxyethyl or 4-tetrahydropyranyl; R5 and Ft; represent methyl: X represents -O-; alk

represents methylene: and COOR; represents carboxyl or lower alkoxycarbonyl; or a
pharmaceutically acceptable salt thereof.

10. A compound according to claim 2 wherein Ft and R5 represent hydrogen:

R1 represents phenyl, fluorophenyl. benzyl or fiuorobenzyl; Fla represents hydrogen, lower

alkanoyl' or lower alkanoyi substituted by lower alkoxy; R4 represents isopropyi. tert—butyl.
1-meth oxyethyl or 4-tetrahydropyranyl; R6 and Fly represent methyl; X represents —O-: elk

represents methylene; and 000R; represents carboxyl or lower alkoxycarbonyl; or a
pharmaceutically acceptable salt thereof.

11. A compound according to claim 10 wherein Fl and R5 represent hydrogen; Ft,

represents benzyl: R3 represents hydrogen. acetyl or methoxyacetyl; R4 represents isopropyl I

or tart-butyl: R3 and R7 represent methyl; X represents -O-; alk represents methylene: and

000R; represents carboxyl or ethoxycarbonyl; or a pharmaceutically acceptable salt
thereof.

12. A method of inhibiting both angiotensin converting enzyme and neutral

endopeptidase in mammals which comprises administering to a mammal in need thereof an

effective amount of a compound according to claim 1.

13. A method of preventing or treating cardiovascular disorders in mammals comprising
administering to a mammal in need thereof an effective amount of a compound of claim 1.

14. A method according to claim 12 for the treatment of hypertension. edema, salt
retention or congestive heart failure.

15. A pharmaceutical composition comprising an effective amount of a compound of
claim 1 in combination with one or more pharmaceutically acceptable carriers.
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  ‘2. D Claims Noe;
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a. E] Claims Nee:
because they are dependent claims and are not drafted in accordance with the secmd and third sentences of Rule 6.4(a).
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  4. D No required additional search tees were timely paid by the applicant Consequently. this lntemetionel Search Report Ie '
restricted to the invention first mentioned In the claims: it is covered by claims Nos.:
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 I I No protest accompanied the payment cl additional search tees.
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@ Combination of an angiotensln II antagonist or renin Inhibitor with a neutral endopeptidase

Inhibitor.

® Treatment of hypertension or congestive heart failure with a combination of an angiotensin II antagonist or a
renin inhibitor with a neutral endopeptidase inhibitor. pharmaceutical compositions comprising said combinations
and kits for administering separate pharmaceutical compasitions in combination are disclosed. wherein the

angiotensin II antagonists include saralasin. ear 1. lie 8 angiotensin II. Dup 753. EXP 6155. EXP 6803 and PD
123319. the renin inhibitors include enalkrein. RO 42-5892, A 65317. CP 80794, ES 1005. ES 8891. SO 3401?,

CGP 29287. CGP 38560. SH 43845. U-71038. A 62198. and A 64662. and the neutral endopeptidase inhibitors
include N-[N-[1(S)-carboxy|~3-phenyipropyl]—{S)-phenylalanyl]—(S}-isoserine. N-[N-{({1S}-carboxy-2-phenyl)othyl]—
iS)—phenylalanyl}8-alanine: N-[2(S)-mercaptomethyl-(H2-methylphenyl}-propionyl]methionine. SO 28603, UK
69578. SQ 29072. thiorphan, retro-thiorphan and phosphoramidon.
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BACKGROUND OF THE INVENTION 

The present invention relates to the treatment of hyp rtension and congestive heart failure with a
combination of an angiot nsin ll antagonist or a r nin inhibitor with a neutral endOpeptidas inhibitor.

in a second aspect. this invention relates to a pharmaceutical composition comprising an A ll antagonist
or a renin inhibitor in combination with an NEP inhibitor and to kits comprising an A ll antagonist and an
NEFI inhibitor or a renin inhibitor and an NEP inhibitor.

The renin angiotensin system is a complex hormonal system comprised of a large molecular weight
precursor. angiotensinogen, two processing enzymes. renin and angiotensin converting enzyme (ACE). and
a vasoactive mediator, A ll. See J. Cardiovasc. PharmacoL 15(Supp B) (1990} p. 81-85. The enzyme renin
catalyzes the cleavage of angiotensinogen into the decapepfie angiotensin I. which has minimal biological
activity on its own and is converted into the active octapeptide A II by ACE. A II has multiple biological
actions on the cardiovascular system, including vasoconstriction. activation of the sympathetic nervous
system, stimulation of aldosterone production. antinatriuresis. stimuiation of vascular growth and stimulation
of cardiac growth. A ll functions as a pressor hormone and is involved the pathophysiology of several formsof hypertension.

Inhibitors of the renin angiotensin system are well known; such drugs lower blood pressure and exert
beneficial actions in hypertension and in congestive heart failure as described. for example. in N. Eng. J.
Med. 316. 23 (1987) p. 1429-1435. A large number of peptide and non-peptide inhibitors of the renin
angiotensin system are known. the most widely studied being the ACE inhibitors. which class includes the
drugs captopril, analapril. lisinopril and spirapril. Although a maior mode of action of ACE inhibitors involves
prevention of formation of the vasoconstrictor peptide A II. it has been reported in Hypertension. 16. 4
{1990) p. 363-370 that ACE cleaves a variety of peptide substrates. including the vasoactive pep—tfiies
bradykinin and substance P. Prevention of the degradation of bradykinin by ACE inhibitors has been
demonstrated, and the activity of the ACE inhibitors in some conditions has been reported in Circ. Res. 66.
1 (1990) p. 242248 to be mediated by elevation of bradykinin levels rather than inhibition of A ll formatifi.
Consequently. it cannot be presumed that the effect of an ACE inhibitor is due solely to prevention of
angiotensin formation and subsequent inhibition of the renin angiotensin system.

Neutral endopeptidase (EC 3.4.24.11: enkephalinase; atriopeptidase: NEP) is a zinc~containing metal-
loprot'ease which cleaves a variety of peptide substrates on the amino terminal side of aromatic amino
acids. See Biochem. J.. 241. (1987) p. 237-247. Substrates for this enzyme include. but are not limited to.
atrial natriuretic factors (KN—F). brain natriuretic peptide. met and leu enkephalin. bradykinin. neurolrinin A.and substance P.

ANF are a family of vasodilator. diuretic and antihypertensive peptides which have been the subject of
many recent reports in the literature. for example Annu. Rev. Pharm. Tox.. 29, (1989) p. 23-54. One form.
ANF 99-126. is a circulating peptide hormone which is released from the he§t during conditions of cardiac
distension. The function of ANF is to maintain salt and water homeostasis as well as to regulate blood
pressure. ANF is rapidly inactivated in the circuiaticn by at least two processes: a receptor-mediated
clearance reported in Am. J. Physiol.. 256 {1989) p. R469—R475 and an enzymatic inactivation via NEP
reported in Biochem. J.. 243 {1987) p. 133—5181 it has been previously demonstrated that inhibitors of NEP
potentiate the hypotensive—._diuretic. natriuretic and plasma ANF responses to pharmacological injection of
ANF in experimental animals. The potentiation of ANF by two specific NEP inhibitors is reported by Sybertz
et al in J. Pharmacol. Exp. Ther.. 250. 2 (1989) p. 624-631 and in Hypertension. 15. 2 (1990) p. 152-161.
while the potentiation of ANF by NEE—in general was disclosed in U.S. patent 4349—588. In U.S. 4.740.499.
Olins disclosed the use of thiorphan and kelatorphan to potentiate atrial peptides. Moreover. NEP inhibitors
lower blood pressure and exert ANF-like effects such as diuresis and increased cyclic guanosine 3'.5'-
monophosphate (cGMP) excretion in some forms of experimental hypertension. The antihypertensive action
of NEP inhibitors is mediated through ANF because antibodies to ANF will neutralize the reduction in blood
pressure. '

U.S. 4.749.688 also established the antihypertensive action of NEP inhibitors and that co-administration
of an ACE inhibitor and a NEP inhibitor results in a greater reduction of blood pressure than observed with
either agent alone. The antihypertensive effect is best manifested under conditions in which the renin
angiotensin system is suppressed. as reported by Sybertz et al in the references cited above. For example.
NEP inhibitors reduce blood pressure effectively in the Desoxycorticosteron sodium acetate {DOCA NA)
hypertensive rat. a volume-dependent. renin-suppressed model of hypertension. but are less effective under
conditions in which the renin angiotensin system is activated. such as in th spontaneously hypertensiv rat
{SHHJ and in the two kidney Goldblatt hypertension modcl. Studies in the SHR and in th two-kidn y
Goldblatt hypertension model using a prodrug of the NEP inhibitor N-[2(S}-mercaptcmethyl-S-(2—m thyl-
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ph nyl]propiony|]methionine in combination with the ACE inhibitor spirapril demonstrat d the gr ater

efficacy of the combination compared to either drug alone. However. this interaction was inhibited in SHFt
which had been n phrectomized. a manipulation which markedly suppresses renin levels.

An explanation of this interactive effect of ACE inhibitors and NEP inhibitors on blood pressure is that

suppression of the renin angiotensin system allows for full expression of the ANF-like antihypertensive
effect of the NEP inhibitor. A II and ANF exert opposite effects on the cardiovascular system and it has
been proposed by Johnston et al in Am. J Med. 87. (Supp 6) [1990) p. 68-245-BB-288 that these two
hormonal systems act to counterbalanmen

An enhanced effect from a combination of an A II receptor antagonist or a renin inhibitor with an NEP

inhibitor is. however. unexpected for several reasons. First. as discussed above. ACE inhibitors exert
pharmacological effects other than inhibition of formation of A ll. ACE degrades numerous substrates.
including bradykinin. neurotensin. and substance P. in some instances. e.g. with bradykinin and substance

P. both ACE and NEP will degrade the peptide. Since substance P and bradykinin are vasodilators. an
alteration of the metabolism of either of these. or more efficient protection from degradation by inhibiting the
two enzymes could account for an enhanced effect. Moreover. although nephrectomy, a maneuver which
strikingly reduces plasma renin levels. eiiminated the enhanced interaction of the ACE inhibitor and NEP

inhibitor. the NEP inhibitor alone did not lower blood pressure in this state. Thus. the interactions of ACE

inhibitorsand NEP inhibitors are compiex and the effect of an A ll receptor antagonist or a renin inhibitor in
combination with an _NEP inhibitor cannot be predicted solely from data obtained from the combination of an
ACE inhibitor and NEP inhibitor.

SUMMARY OF THE INVENTION

_The present invention relates to a method of treating hypertension or congestive heart failure compris-
ing administering an effective amount of a combination of an A ll antagonist and a NEF' inhibitor to a
mammal in need of such treatment. The invention also relates to a method of treating hypertension or

congestive heart failure comprising administering an effective amount of a combination of a renin inhibitor
and a NEP inhibitor to a mammal in need of such treatment.

Another aspect of the invention relates to pharmaceutical compositions comprising an effective amount

of a combination of an A ll antagonist and a NEP inhibitor in a pharmaceutically acceptable carrier and to
pharmaceutical compositions comprising an effective amount of a combination of a renin inhibitor and a
NEP inhibitor in a pharmaceutically acceptable carrier.

Since the present invention relates to a method of treatment comprising a combination of actives
wherein the actives may be administered separately. the invention in a third aspect relates to combining

separate pharmaceutical compositions in kit form.

DETAILED DESCRIPTION

The NEP inhibitors suitable for use in this invention include. but are not limited to compounds disclosed
in US. 4,610,816. herein incorporated by reference. including in particular N-[N-[1(S)—carboxyi-3-
pheny|propy|i-tS)-phenylalanyl]-tS}-isoserine and N-[N-[tttS)-carboxy-2~phenyl)ethyl]-(S)-phenylalanyl]-B-al--
anine; compounds disclosed in U.S 4.801.609 and 4.929.641. each herein incorporated- by reference.
including compounds of the formula

n"

(origin 0 '

o R2

wherein Ft1 is phenyl substituted by alkyl. Ft:e is alkyI-S(0}a.2(CH2}q. R3 is 0R7 wherein FF is hydrogen or
lower alkyl. 0 is hydrogen or Ft‘OCO- wherein Ft‘n is alkyl. n is 0-2 and q is 1-4. and in particular N-{ZfSJ-
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mercaptomethyl-a-(Z-m thylphenyl)-propiony|]methionine; 80 23603 (N-[2-(mercaptometthJ-1-oxo-3-
phenylpropyl].-8-alanine). disclos d in South African Patent Application EWOBTU; UK 69573 {cis-4-[[[1-[2-
carboxy~3-(2~methoxyethoxy)propyl}-cyclop nty|]carbonyl]amino]-cyclohexan carboxylic acid) and its activ
enantlomer(s); thiorphan and its enantiomers: retro~thiorphan; phosphoramidon; and SO 29072 {7-[[2-
(mercaptomethle-1-oxo-3-pheny|propyl]amino]-heptanoic acid). Also suitable for use are any pro-drug
tonne of the above-listed NEP inhibitors. e.g.. compounds in which one or more carboxylic acid groups areesterified.

The A ll antagonists suitable for use in this invention include. but are not limited to saralasin; ear 1 (t-
(N-methylgiycine-angiotensin II); lie 8 angiotensin II (t-de-L-aspartic acid -8-L-isoleucine-angiotensin ll); Dup
753 (2-butyl-4-chloro-1-[[2'-{1H—tetrazoI-S-yl)[1.1'-biphenyl]—4~yl]methyl]—1H-imidazole-S-methanol. monj
opotassium salt} and active metabolites thereof; EXP 6155 ( 2-butyI-1-[(4-carboxyphenyl)methyl]—4—chloro—
iH-imldazole-S-acetic acid. disodlum salt); EXP 6803 (2-butyl-1—[[4-[(2-carboxybenzoyl)amino]phenyl]—
methylH-chloro-1H-imidazole—s-acetic acid n-methyl ester. monosodium salt); and PD 123319 (1-(4-
dirnethvlamino-3-methy|pheny|)methyl-5-diphenylacetyl-4,5,6.7—tetrahydro~1H-imidazo[4.5-c]pyridine-6-
carboxylic acid]. Dup 753.EXP 6155 and EXP 6803 are disclosed in European Patent Applications 253.310
and 324,377; PD 123319 is disclosed in European Patent Application 245.637.

The renin inhibitors suitable for use in the present invention include. but are not limited to. enalkrein.
R0 42-5892. A 55317 [(2R)-2-benzyl-3-[(2-melhoxyethoxymethoxyethylimethylaminocarbonyll—propionyl-L-
His{2'S.1'Ft.5$}-3-ethyl-5(1'-hydroxy-2'-amino-3'-cyc|ohexylpropyl)oxazolidin-2-one amide]; CP 80794; ES
1005 (N—[4—[[1-[[(5-amino—6-hydroxyhexyl)-amino]carbonyll]—3-methyl-butyl]amino]—2—hydroxy-1-(2-methyl-
propyl)—4—oxobutyl]-n-[[3-(t-naphthalenvl)-2-{1-naphthalonvlmothvl)—1—oxopropv|]-amino]-i H-imidazole-4-
propanamide dihydrochloride}; ES 8891 (5-cyc|ohexy|-2.4.5-trideoxy-N-hexyl-4—[lN-[3~(1-naphthalenyI)-N-(-4-
morpholinyl-acetyl)—L-al_anyl]-3-(4-thiazolyl)—L-a|any|]amino]-L-threo-pentonamidel; 80 34017; CGP 29287
(cerbobenzyloxy-Arg-Arg-Pro—Phe—His-Slavlle-His-LysmOC)OMe); CGF’ 38560 (N-[4-[(butylarhino)£arbony|}-
1-{cyclohexy|rnethy|)-2-hydroxv-S-methylhexyl]-a-[[2-[[(1,1-dimethylethyli-sulfonyllmethyl}1-oxo-3-
phenylpropyl]amino]—1H~imidazoie-4-propanamide]. disclosed in U.S. 4.758.584; SR 43845 (3»Pyr-lCHfi-CO-
Phe-His-ACI-tPA—lIe-NH-C(CHa-(CH20H)2): U-71038 {BOG-Pro-Phe-N-MeHis-LeuMCHOHCHg)Val-Ile-Amp}:
A 62198 {[N-(2-methyl-1~oxopropyl)-L—phanylalanyi]-N-[1S.2R.38]—4-azido-1-{cyclohexylmethyl)—2.3-
dihvdroxybutyl-L-histidinamide); A 84662 ([N-{S-amino-S-methyl-t-oxobutyl)-4-methoxv-L—phenylalanyIJ-N-
[1S.2H.35]—1—(cyclohexvl-methy|)-2.3-dihydroxy-S—n1ethy|hexyl-L—histidinamide)and those disclosed by Wat-
kins et sl in U.S. 4.906.613. including those disclosed in the following publications, cited therein:

Compounds of the tormula

H H R23 0

Boc-Phe-His—N X‘\A NAP?“
R13. H

wherein F1” is selected lrom cyciohexylmethyl. benzyl or butvl: X‘ is S or 0; R2" is selected lrorn isobutyl.
cyclohexylmethyl or benzyl: and R3“ is phenethyl. A preterred compound within this class is one wherein
R” is cyclohexylmethyl. FF" is lsobutyl. Ft“I is phenethvl and Ka is 5. These compounds are described by
Luly et al.. Pharmacologist. 27 (3). (1985) p. 260. . and can be prepared by known techniques from knownmaterials. —

Other renin inhibitors are disclosed. for example Szelke et al.. U.S. Pat. No, 4,424.20? discloses ashaving the tormula

Xb-Yh-Pro-Phe-His-Ah-Bb-Zb-W“ (V)

where

Pro. Phe and His may be in Substituted form;

X” = H: or an acyl or other N-protecting group e.g. acetyl. pivaloyl. t-butyloxycarbonyl {Boc}. benzoyl
or lower alkyl {primarily 01-05): or an L- or D-amlno-acyl r sidu . which may its It be N-prot cted similarly;

Yb = D- or L-His or other D- or L-basic or aromatic amino-acetyl r sidue. or is absent;
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_ H R”
'_N i .Y\N)Y 'reduced' (VI)

‘53., 0 isostere bond

Ab:

 

Rtb

or

H 0 R2"
——N . , 'keto" (VII)

isostere bond

RI“ 0

Or

I .hYdrOXy. VIII
isostere bond ( )

or

—N * "hydrocarbon" (IX)
. isoste're bond

where the configuration at asymmetric centers ' is either R or S. where in VIII the hydroxy group may be
present as such or protected in ether -OR‘“ or ester

0

term where Ft‘ib is as given under W below and where R” and R2”. the same or difterent = ‘Pro{isopropyl}.
‘Bufisobutyli. Bz(benzyl) or other lipophilio or aromatic amino-acid side chain:

R3” = -H: lower alkyl ((21-05): or 602 Ph, -SO:C«;H;CHa(p). Boo. iormyl or other N-pretecting group:
B” = D- or L-Val or He or other 0- or L-lipophilic aminoacyl residue;
2“ = D- or L-Tyr, Phe, His or other D«or L-aromatic aminoecyl residue: and
wb =

(a) -0H

(b) -0FI“‘ where R‘” = (1). lower alkyl 01 -Csin‘}. cycloalkyl Ca-C: or Bzi
{CI 'NHz I
{o} -NHR3“ or —N(Ft5“); wher in FF" is an N-protecting group or H“
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{9) L- or D-Lys

(f) L- or D-Arg unprot cted or as the ester or amide
(g) L- or 0-83: and

(h) amino alcohol d rived from (e)-(g} as such or protected in ester or ether form
Z”+W" 2 alcohol derived from

{i} L-Tyr
(ii) L-Phe .

{iii} D-Tyr or D-Phe
{iv} His

such peptide being in the above form or modified by isosteric replacement of onelor more remaining
peptide bonds by reduced. -CH2-NH-, keto.

_C{°-
Cir-b-

hydroxy. -CH(OH)—CH2-, or hydrocarbon. -CH2-CH2- isosteric links and further being in free form or in
protected or salt form at one or more remaining peptide. carboxyl. amino. hydroxy or other reactive groups.
in particular as their physiologically acceptable acid addition salts at basic centers.

Veber et al.. U.S. 4.479.941. discloses renin inhibitor compounds such as
lBU-His-Pro—Phe-His-Sta-Leu-benzylamide:
lElU-His-Pro-Phe-His-Sta-Leu-2-phenylelhylamide;
lBU-His-Pro-Phe-His-Sta-Lee-3-phenylpropylamide:
lElU-His-Pro-Phe-His-Sta-Leu—l .2-diphenylethylamide;
BOG-Phe-His-Sta-Leu-{+)‘-1.2-diphenylethylamide;
BOG-Phe—His-Sta-Leu-(-)-l .2-diphenylethylamide;
BOC—Phe-His-Sta-Leu-benzylamide;

BOC-Phe-His—Sla-Leu-( + l-u-phenylethyiamide;
BOG—Phe-His-Sta-Leu-{-J-n—phenylathylamide:
BOC—Phe-His-Sta—Leu-( + )-a-naphthylethylamide:
BOC-Phe—His-Sta-Leu-(-)-a-naphthylethylamide:
BOC-Phe-His-Sta-Leu—p-chlorobenzylamide;
BOC-Phe-His—Sta-Leu-p-methoxybenzylamide:

BOC-Phe-His-Sta-Leu-10.11-dihydro-5H-dibenzo[a.d]-cyclohepleneamidei
BOC—Phe-His-StavLeu-D,L-threo-1.2-diphenyl—2—hydroxyethylamide;
BOC-Phe—His-Sta-Leu-Sta;

- BOC—Phe-His-AHPPA-Leu-benzylamide;

Acetyl-Phe-His-AHPPA-Leu-benzylamide: _
BOC-Phe-His—Sla-Leu-(2-amidomethylpyridine);
BOG—Phe—His-Ste—Leu-(4-amidomethylpyridine);
BOG-Phe-His-Sta—Leu-{4-amido-1-benzylpiperldine}:
BOC-Phe-His-Sta-Leu-[N-{S-amiclopropylldielhanolamine];
BOC-Phe-His-AHPPA-Lou-(2—amidomethvlpyridine);
BOG-Phe-His-ACHPA-lle-{E-amidomethylpyridine);
IVA-His-D-Pro-Phe-His-ACHPA-||e-{2-amidomelhylpyridinel;
‘ (+3 refers to the optical rotation of the amine. ' -

A preferred compound within this class is BOC-Phe-His-Sta-Leu-(4-amido-l-benzyi-piperidinel.
Veber et al.. U.S. 4.4?8326. discloses renin inhibitor compounds such as
tert-Butyloxycarbonyl-His-Pro-Phe-His-Sta-Leu-Leu-Leu-OCHa.
ter1-Buty|oxycarbonyl-His-Pro-Phe-His-Sta-Leu-Tyr-NH:.
iso-Butyryl—His—Pro-Phe-His-Sta-Leu~Phe-Lys-NH2.
tart-Bulyloxycarbony|-His-Pro-Phe-p-l-Phe-Sta-L u-Phe-NHg.
iso—Valeryl—His-Pro-Phe-His-Sta-Leu-Val-Phe-NHz.
His-Pro-Ph -His—Sta-Leu—Phe—Nll2,

iso—Valeryl-His-Pro-Phe-His-Sta-Leu-Phe~NH2.
Acetyl~Pre-Phe-His-Sta-Leu-Phe-NH2.
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Acetyl-Ph -His-Sta-Leu-Phe-NH2.

isrt-Butyloxycarbonyl-Phe-His-Sta-Leu-Phe-NH2.
Ier‘t-Butyloxycarbonyl-His-Pro-Phe-Phe-Sta-L u-Phe-NHz.

iso-Butyry|-His-Pro-Phe-His-Sta—Ala-Phe-NH;.

 

Cyclo-

iso—Butyryl-His-Pro—Phe-His-Sta { hexyl—Phe-NHz
' Ala
 

A preferred compound within this ciass is IVA-His-Pro-Phe-His-Sta-Leu-Phe—NHz.
Veber et ai.. U.S. 4.384.994 discloses renin inhibitor compounds such as

N-phenoxyacetyl-L-leucyl-(38.4S)-statyl-L-ualyl-L-phenyiaianine;
N-phenoxyacetyl-L~Ieucyi-(3S.4S)-staty|-L-Ieucyl-L-phenylalanine

N-phenoxyacetyI-L-IeUCyi-{4S)-amino-{3S}-hydroxy-S-phenylpentanoyI-L-leucyl-L-phenylaianine;
L-leucy'I-(SS.4S)—statyi‘L‘-valyl-L-phsnylalanine;
L-Ieucyi-(SS.4S)-statyi-L-leucyI-L-phenylalanine:
L-leucyH4S}-arniIto-(3S)-hydroxy-S-phenylpentanoyl-L-leucyl-L-phenylalanine:
and the amide and 01—4 aikyl ester terms oi the above peptides.
Boger et al.. US. 4.485.099. discloses renin inhibitor compounds such as

IBU-His—Pro- Phe—Lys-Sta-LBU' Phe]

lBU-H is-Pro-Phe—Orn-Sta- Leu- Phe]

iBU-H is-Pro- P he— DAB-Star Leu- Phe-Gly]

IBU-His—P ro- Phe- HLyS'Sta- Leu- Phe]

IlBU-His-Pro-Phe—Orn-Sta- LeU'Phe-Gly]

lBU-His—Pro- Phe-Lys- Sta- Leu- Phe-Gly]

BOO—Phe—Lys-Sta-Leu-Phe]
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- O
. II

@-CHz—l— C'— L s- AHPPA- Leu— Pha
(CH2)3

(mixture of isomers)

IVA-His-Pro-Phe-Lys-Sta-Leu-Phe]

iVA-His- Pro-Phe-Lys-AHPPAs—Leu‘ Phe:|
POA— Lys-AHPPA—Leu-Pha]

PQA— Lys—ACHPA— u a-His]

BOC-Phe- Lys- ACHPA— Ila-His]

I IVA-HisgD-Pro-Phe—Lys—AHPPA—Leu—Phe]
IVA- H is-D-Pro-Phr-Lyr-ACHPA-Leu- Phe:|

IVA-H is-D-Pro-Phe—Lys—ACHPA— II a-His]
A praierred compound within this class is

BOC-Phe-Cys 8131' Law Pha

finger at al.. US. 4.477.441. discloses renin inhibitor compounds such as
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IBU-His— Pro- P he—CyS' Sta' Leu— Phe— N41I—S"'-"'*"""""‘S

IBU- His- Pro--Phe-Hcys-Sta-Leu- PheH-N-l

 Phenoxyacetyi—Cys—AHPPA—t—I¥SL£ILI-Phe-N—l:l
- |—s——-—s

Phenoxyacetyi— Cys-* ACHPA— Ii a-H is-N4]I—SWS

Phenoxyacetyl— Cys—ACHPA— II 6- His- Cys-— NHa

l—s—-—-—-—e|3

IVA- His- 0- P ro- Phs— Cys— ACHPA— I! e- H is- N4]|—s——————s

BOG-Phe—Cys—ACHPA— II e-H is- N43
SI—s

Bogar at al.. U.S. 4.477.440. discloses renin inhibitor compounds such as

D--Lys-Hcys Pro- Phe Hcys Sta- Lou-N1

if LG
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D-Lys- Hcy5' Pro- Phe°Hcys-Sta- II 6'-

ae ”LC
5'— S

Hcys- P ro- Phe- Hcys— ACHPA- II a— N1

L! 1—] - \ufi/N
8—”8

D- Lys- Hcys- P re“ Phe' Hcyé—ACHPA' II 9— N-l

LI 1—“ _ \H/N
S"—S

Hcy5' Pro- Phe' Hcy5' Sta— Leu— Phe—OCHa

S—S

HI)— HcyS' P ro- Phe- Hcys- Sta— Leu— Phe-OCHa

’_l
S—‘S

Cys- P re" Phe' Cys- S ta— Lau— Phe-OCHa

|_s_.s_l

Hoys- P ro- Phe- Cys- Sta- Leu— Phe—OCHa

8—-SJ

Cys- P ro- Phe' Hcy5' Sta— Leu— Phe-OCHa

LE
10
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Boger t al.. U.S. 4.470.971. discloses renin inhibitor compounds such as
iso-Butyryl-His- Pro-Ph -His-Sta-Val-His-Gly-NH2
iso-Butyryl-His-Pro-Ph —His-Sta-ll -His-NH2
tort-Butyloxycarbonyl-Phe-His-Sta-Ila-His-NHz

Benzyloxycarbonyl-Phs-His-Sta-lle—His-NHz
iso-Valeryl-His-Pro—Pha—His-Sta—lle—His-NH;
iso-Valeryl-His-Pro-Phe—His-Sta—Leu-His-NH2

A prelerred compound within this class is |VA-His-Pro-Phe-His-Sta-lle-His-NH:.
Cazaubon at al.,

0M6.
U.S. 4.481.192. discloses renin inhibitor comounds such as BOC-Phe-His-Sta-Ala-Sta—

Hansen. Jr. et al.. U.S. 4,510,085, discloses compounds of the formula

(0|)ml
lSCH3 C5H5

0 (CHzia

” MUShrfl
as having renin inhibitory activity
wherein R" is

(a) hydrogen: or
(b) alkyl ol 1 to 6 carbon atoms. inclusive:

wherein R2' is:

(a) hydrogen; or
(b) alkyl oi 1 to 6 carbon atoms, inclusive;

wherein Fis' is

11
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(a)

R4I

5 R5!

“I (b)

(C)

H

2:: N

/

wherein F1“ and R5' each being the same or difierent, are:
(a) hydrogen;

(b;- alkyl of 1 to 6 carbon atoms: or
30 {c} halogen; '

wherein ml is 0. 1 or 2.

wherein n! is 0 or an integer of from 1 to 4; and the pharmaceutically acceptable salts thereoi.
US. 4.514.332 discioses renin inhibitory activity for tetrapepiide adamantyl amides of the formula

35

(Oimm

s-Ra'" (IgaHs
4° - R1“ 0 c OHI ( 2)nm H O 2 H

Wmuc ML
I 2

45 R m H o H 0
wherein W” is:

(a)
50

as (CH2)pm

or

12
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{b} straight or branch (:1 chain alkyls of 1 to 6 carbon atoms. inclusive:
wherein H2“ is:

(a) hydrog n: or
{b} alkyl of 1 to 3 carbon atoms;

5 wherein H3” is:

(a) CHzcsHs: or

(b) alkyl of 1 to 3 carbon atoms:
wherein R“ is:

(a) hydrogen: or
to (b) alkyl of 1 to 6 carbon atoms;

wherein m'“ is 0. 1 or 2;
wherein n’“ is 1 or 2;

wherein p'" is 0. 1 or 2:
and the stereochemical configuration of each of the optically active amino acid residues may independently

15 be D. L or DL: and the pharmacologically acceptable salts thereof.

Castro et at. U.S. 4.185.096. discloses renin inhibitor compounds such as

C C (1)::
2° cw, olb H3” CH -0 cu, H 04 o _

cit; N )” (Kn/N (Xlathibqtzicq
0 2 H o”

25 CHfCH3)2 CH(CHa)2

as having renin inhibitory activity.

In the general formula {I}q each of the symbols X“. Y“ andZ‘q which are identical or different.
so represent an amino-acid residue selected from arginine. glutamic acid. aspartic acid. lysine. histidine or

valine. forming with the free carboxyl group of the pepstatin or of the adjacent amino-acid a peptide bond
-CONH—; the carboxyl function of the terminal amino-acid may exist in free form or in the form of an ester of

an aliphatic alcohol containing 1 to 4 carbon atoms. and the indices aq. bq. and co are each equal to zero
or 1. the sum aq+bq+co being equal to 1. 2 or a.

as . Hayashl et al.. U.S. 3.985.875. discloses renin inhibitors of the formula

ii
4o Hr-NH(CH2)mr0—P— 0(CH2)2NH2

01

45 wherein Ft' is an octadeca-9.12-dienoyl. cctadeca-9,12.15-trienoyl, 4-{4‘—chlorophenoxylphenoxyacetyl or or-
[4-t4'-ch|orophenoxy)phenoxy]—propionyl group. and m’ is 2 or3. or their pharmaceuticaliy acceptable acid
addition salts.

The tollowing definitions apply throughout the specification: IBU = lso—butyryl; 800 = Tert-butylox-
ycarbonyl; AHPPA = (3S.4S)-4—arnino-3-hydroxy-S-phenylpentanoic acid: ACHPA = (35.4S}-4-amino-5-

so cyclohexyI-3-hydroxypentanoic acid; IVA= lso—valeryl; DAB = 28-amino-4-aminobutyric acid; HLys =
homolysine. QS—amino-6-aminoheptanoic acid; POA = phenoxyacetyi; Hcys = L-homocysteine.

The above descriptions of classes at renin inhibitors for use in the present invention were taken from

the noted patents and publications or abstracts thereof. Reference sheiuld be made to such patents and
publications thems Ives for their full disclosures of such classes and specific compounds within such

55 classes. and as to any typographical rrors or the like which may have occurred in transcription. Also. in

describing such renin inhibitors. the superscript | tters a.b.l.m.q and r wer included to distinguish among
the various classes of compounds and the variable substituent groups thereof.

The antihypertensive effects of NEP inhibitors. A II antagonists and renin inhibitors. and of combinations

13
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of NEP inhibitors with A ll antagonists or r nin inhibitors are determined according to the following
procedures.

For the DOCA salt hypertension mod l. male Sprague Dawley rats weighing 100-150 g are anesthetized
with eth r and the right kidney is removed. Thr pell ts containing Doc ac tate (d soxycorticosterone
acetate. DOCA. 25 mgipellet) are implanted subcutaneously. Animals recover from surgery. are maintained
on normal rat chow and are allowed free access to a fluid of 1% NaCI and 0.2% KCI instead of tap water for
a period of 25-30 days. This procedure results in a sustained elevation in blood pressure and is a slight
modification of published procedures (e.g. Brock et al. 1982} that have been used to produce DOCA salt
hypertension in the rat. I

On the day of the study, animals are again anesthetized with ether and the caudal artery is cannulated
for blood pressure measurement. Patency of the caudal artery cannula is maintained with a continuous
infusion of dextrose in water at a rate of 0.2 mii’hr. Animals are placed into restraining cages where they
recover consciousness. Blood pressure is measured from caudal artery catheter using a Statham pressure
transducer attached to a Beckman oscillographic recorder. In addition. a cardiovascular monitoring device
{Buxco Eletronics. inc.) and a digital computer are used to calculate average blood pressures.

After an equilibration period of at least 1.5 hr.. animals are dosed subcutaneously i1 mli'kg) with vehicle
tmethylcellulose. hereinafter MC). NEP inhibitor. A ll antagonist. renin inhibitor. a combination of NEP
inhibitor and A ll antagonist . or a combination of NEP inhibitor and renin inhibitor and blood pressure is
monitored for the next 4 hours. The doses of drug are chosen based on amounts previously determined to
be effective for inhibition of the respective enzymes.

Two kidney. 1-clip (2K.1C} Goldbiatt hypertension is produced in mate Sprague Dawley rats as
described by DeForrest et al {1984}. Rate weighing 180-200 g are anesthetized with ether or Brevital (50
mgfkg. ip) and the left kidney is exposed through a flank incision. A silver clip with an internal diameter of
0.15 mm is placed around the left renal artery. The contralateral kidney remains untouched. The animal is
used 3-4 weeks after surgery when sustained hypertension greater than 150 mm Hg is established.

On the day of the experiment. fasted rats are anesthetized with ether and the abdominal aorta is
cannulated via the caudai artery with polyethylene tubing. The rats are placed in plastic restrainers and
allowed to regain consciousness for at feast 90 min. The rats are closed by oral gavage with a single drug or
with a combination of drugs as suspensions in 0.4% methylcelluiose vehicle. Blood pressure is recorded
continuously from the caudal artery on an oscillographic recorder. - '

The antihypertensive effect in SHR is determined as follows. Animals are prepared for blood pressure
measurement as described above. After stabilization. animals are dosed subcutaneously with-test drugs.
combinations thereof or placebo and blood pressure is monitored for the next 4 hours.

ANF has been shown to exert beneficial hemodynamic and renal actions in congestive heart failure
(CHF) with the exception of the most severe states. in which its actions may be blunted. ANF and the renin
angiotensin system also act as physiological antagonists of one another in CHF. Therefore. it is con-
templated that the combination of an ANF-potentiating NEP inhibitor and an inhibitor of the renin angiotensin
system will be useful in the treatment of CHF. Measurements of the degree of diuresis and natriuresis. as
well as hemodynamfcs. are used to determine the efficacy of the present combination in the treatment ofCHF.

The combinations of this invention comprise an NEP inhibitor and an A ll antagonist. and an NEP
inhibitor and a renin inhibitor. The components of each combination can be administered in the same
pharmaceutical composition or by co-administration of separate pharmaceutical compositions. A variety of
pharmaceutical dosage forms are suitable. preferably for oral or parenteral administration. although me-‘
chanical delivery systems such as transdermal dosage forms are also contemplated.

The daily dosages of the combinations of this invention for treatment of hypertension or congestive
heart failure are as follows: for NEP inhibitors. the typical dosage is about 0.3 mgfkg to about 100 mgfkg of
mammalian weight per day administered in single or divided doses: for A ll antagonists. the typical dosage
is about 0.1 mgfxg to about 50 mgr'kg of mammalian weight per day administered in single or divided
doses; and for renin inhibitors. the typical daily dosage is about 0.1 mgfkg to about 100 mgt'kg mammalian
weight. administered in single or divided doses. The exact dose of any component or combination to be
administered is determined by the attending clinician and is dependent on the potency of the compound
administered. the age. weight. condition and response of the patient.

Generally. in treating humans having hypertension or congestive heart failure. th combinations of this
invention can be administered in dosage ranges as follows: for the combination of NEP inhibitor and A ll
antagonist. about 10 to about 500 mg NEP inhibitor per dose given 1 to 4 times a day. and about 5 to about
100 mg A ll antagonist given 1 to 3 times a day.- and for the combination of NEP inhibitor and renin

inhibitor. about 10 to about 500 mg NEP inhibitor given 1 to 4 times a day. and about 5 to about 600 mg
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r nin inhibitor giv n 1 to 3 times a day. Where th components of a combination are administer d

separately. the number of dos s of each component given per day may not necessarily be the same. .g..
wh re one component may hav a greater duration of activity. and will therefore need to be administered
less frequently.

Typical oral formulations include tablets. capsules. syrups. elixirs and suspensions. Typical injectabie
formulations include solutions and suspensions. '

The typical pharmaceuticaliy acceptable carriers for use in the formulations described above are
exemplified by: sugars such as lactose. sucrose. mannitol and sorbitol; starches such as cornstarch. tapioca
starch and potato starch: cellulose and derivatives such as sodium carboxymethyl cellulose. ethyl cellulose
and methyl cellulose: calcium phosphates such as dicalcium phosphate and tricalcium phosphate: sodium
sulfate: calcium sulfate: polyvinyipyrrolidone: polyvinyl alcohol: stearic acid: alkaline earth metal stearates
such as magnesium stearate and calcium stearate: stearic acid: vegetable oils such as peanut oil.

cottonseed oil. sesame oil. olive oil and corn oil: non-ionic. cationic and anionic surfactants: ethylene glycol
polymers: betacyclodextrin: fatty alcohols: and hydrolyzed cereal solids. as well as other non-toxic
compatible tillers. binders. disintegrants. buffers. preservatives. antioxidants. lubricants. flavoring agents. and
the like commonly used in pharmaceutical formulations.

Since the present invention relates to treatment of hypertension and congestive heart failure with
combinations of active ingredients wherein said active ingredients can be administered separately. the

invention also relates to combining separate pharmaceutical compositions in kit form. That is. two kits are
contemplated. each combining two separate units: an NEP inhibitor pharmaceutical composition and and A

ll antagonist pharmaceutical composition in one kit, and an NEP inhibitor pharmaceutical composition and a
renin inhibitor pharmaceutical composition in a second kit. The kit form is particularly advantageous when
the separate components must be administered in different dosage forms (e.g. oral NEP formulation and
parenteral A ll antagonist formulation) or are administered at different dosage intervals.

Claims

1. A pharmaceutical composition for treating hypertension or congestive heart failure comprising an
effective amount of a combination of a neutral endopeptidase inhibitor and either a renin inhibitor or an

angiotensin II antagonist. in a pharmaceuticaliy acceptable carrier.

2. A composition of claim 1 wherein:

the neutral endopeptidase inhibitor is selected from the group consisting of N-[N-[1{S)-carboxyl-3-
phonyipropy|]-[S)-phenylalanyl]—(S)-isoserine: N-[N-[fliSi-carboxy-2-phenyllethyl]-(S)-phenylalanyl]—§-
alanine: N-[2(S}-mercaptomethyl-3-(2-methy|phenyl)propionyllmethionine; SC} 28603; UK 69578; thior-
phan: retro-thiorphan; phosphoramidon: SC! 29072: and the pro-drugs thereof;

the angiotensin II antagonist is selected from the group consisting of saralasin: sar 1; lie 8
angiotensin II; Dup 753: EXP 6155: EXP 6803: and PD 123319: and

the renin inhibitor is selected from the group consisting of enalkrein: R0 42-5892: A 65317: CP
80794: ES 1005: ES 8891: SO 3401?: CGP 29287: CGP 38580; SH 43845: U-71038: A 62198: and A
64662.

3. A kit comprising in separate containers in a single package pharmaceutical compositions for use in

combination to treat hypertension or congestive heart failure in mammals which comprises in one
container a pharmaceutical composition comprising a neutral endopeptidase inhibitor. and in a second
container a pharmaceutical composition comprising a renin inhibitor or an angiotensin II antagonist.

4. The use of a neutral endopeptidase (NMEP) inhibitor. in combination with either a renin inhibitor or an

angiotensin II antagonist. for the preparation of a pharmaceutical composition useful in the treatment of
hypertension or congestive heart failure.

5. The use according to claim 4. wherein:

the neutral endopeptidase inhibitor is selected from the group consisting of N—[N-[ilSicarboxyl-a-
phenylpropyl]—(S)—phenylalanyl]—{S)-isoserine: N-IN-[({1Si-carboxy-2—phenyl)ethyl]-(S)-phenylalanyl]-fl-
alanine: N-[2(S)-mercaptomethyl-3-(2-methyIphenylipropionyl]methionine: SQ 23603: UK 69578: thior-

phan: retro-thiorphan: phosphoramidon: SD 29072; and the pro-drugs thereof: -
I the angiotensin II antagonist is selected from th group consisting of saralasin: sar 1: lie 8

angiotensin ll; Dup 753: EXP 6155; EXP 6803: and PD 123319: and
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the renin inhibitor is s | ct d irom the group consisting of enalkrein: R0 42-5892; A 6531?; CP
80794; ES 1005: ES 8891: SO 34017; CGP 29287; CGP 38560: SH 43845; U-71038.’ A 62198; and A64662.

A composition according to any oi claims 1 or 2, wherein:

the NMEP inhibitor is administered at a dosage levei of 0.3 mgikg mammalian weight per day:
the angiotensin II antagonist is administ red at a dosage level of 0.1 mgi'kg to 50 mgfkg

mammalian weight per day: and -

the renin inhibitor is administered at a dosage level of 0.1 mgikg to 100 mgfkg mammalian weightper day.

A process tor the preparation of a pharmaceutical composition according to any of claims 1. 2 or 6,
which comprises mixing a NMEP inhibitor, in combination with either a renin inhibitor or an angiotensin
ll antagonist. with a pharmaceutically acceptable carrier.

A method of treating hypertension or congestive heart iaiiure comprising administering an etiective
amount oi a combination of a neutral endopeptidase inhibitor and either a renin inhibitor or an
angiotensin II antagonist to a mammal in need oi such treatment.

A method of claim 8 wherein:

the neutral endopeptidase inhibitor is selected from the group consisting of N-{N-[1(S)-carboxyl-3-
pheny|propy|]-(S}-phenylalanyl]—(S)—isoserine; N-[N~[{(1S)carboxy-2-phenyliethy|](S)-phenylalanyl}-fl-
alanine; N-[2(5i-mercaptornethyI-3-(2-methy|phenyl)propionyl]methionine: SC] 28603; UK 69578: thior-
phan: retro-thiorphan; phosphoramidon; SD 29072; and pro-drugs thereof;

the angiotensin ll antagonist is selected from the group consisting oi saralasin; sar 1; ile 8
angiotensin II: Dup 753; EXP 6155: EXP 6803: and PD 123319; and

the renin inhibitor is selected from the group consisting oi enalkrein; FiO 42-5892: A 6531?; GP
80794: ES 1005; ES 8891; SO 3401?: CGP 2928?; CGP 38560; SH 43845; U-71038: A 62198; and A64662.

i 16
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{57) Abstract: The invention relates
to new forms of salts of valsartan

or crystalline, also partly crystalline

Hac\ /CH3 and amorphous salts of vaisartan, the
O E respective production and usage, and

H ‘ pharmaceutical preparations containing
H C C: CH such a salt. (Formula I).a \

H. H. I (I)
C O OH:

HN ‘* N
'i t'
N = N
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SALTS OF VALSAR'I‘AN

The invention relates to additional new salts and salt hydrates of the AT1 receptor antagonist

(S)-N-(1—carboxy-2-methyI-prop—1-y|)—N-pentanoyi—N-[2'-(1H-tetrazoi-S-yI)—biphenyl-4—yl-

methyl]-amine (valsartan) of formula

H30 CH
\H/ -

o C

A '-H30 CH\
\C/ \C / COOH

H2 H2 i‘
a, O O 0)-

HN \N
l /
MIN

3

The active ingredient valsartan is the free acid which is described specifically in EP 0443983,

especially in example 16; it has two acidic hydrogen atoms: (i) the hydrogen atom (H atom)

of the carboxyl group, and (ii) that of the tetrazole ring. Accordingiy, one acidic H atom

(primarily the carboxyl H atom) or both acidic H atoms may be replaced by a monovalent or

higher valent, e.g. divalent, cation. Mixed salts may also be formed.

EP 443983 does not disclose any specific salts or salt solvates, e.g. hydrates, of valsartan.

Also, it does not mention any special properties of salts or salt solvates, e.g. hydrates.

Meanwhile, the active ingredient valsartan has been introduced as an anti-hypertensive

agent in a series of countries under the trade name DIOVAN.

The free acid valsartan has a melting point-in a closed crucible of 80 to 95°C and in an open

crucible of 105 to 110°C and a melting enthalpy of 12 kJimol. The specific optical rotation is

[(112013 =(—_70 i 2) 0 measured for a concentration of c = 1% in methanol.

The density of the vaisartan crystals and of the salt hydrates was determined by a helium

pycnometer (Accu'pyc 1330 of Micromeritics,_Norcross, GA, USA). The density for the

crystals of the free acid valsartan is 1.20 :t 0.02.
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The X—ray diffraction diagram consists essentially of a very broad, diffuse Xray reflection; the

free acid is therefore characterised as almost amorphous under X-ray. The melting point

linked with the measured melting enthalpy of 12 kamol unequivocally confirms the existence

of a considerable residual arrangement in the particles or structural domains for the free acid

valsartan.

There is a need for more stable, e.g. crystalline forms of valsartan, which, for example, are

even easier to manage in the drying or grinding processes following the final stage of the

chemical preparation process. and also in the steps for preparing the pharmaceutical

formulations and lead to an improvement of the process for the manufacture of the drug

substance. Many futile attempts have been made to find improved forms through salt

formation, the forms ideally being as crystalline as possible. as well as physically and

chemically stable. Only the salts according to the present invention including both of the

substances assigned here as starting materials. there solvates, e.g. hydrates and

polymorphous forms thereof exhibit the desired improved properties.

The formation of salts and salt hydrates of valsartan with the desired advantageous

properties has proved to be difficult. In the majority of cases, for example, amorphous salts

with little stability are obtained (such as hard foams, waxes or oils). Extensive research has

shown that the additional salts and salt hydrates of vatsartan according to the invention have

proved to be particularly advantageous compared with the free acid vaisartan.

The objects of the present invention are salts and salt hydrates of valsartan which are

selected from the group of earth alkalimetals consisting of the magnesium salt and the

calcium salt, as well as salt mixtures, or respectively, an amorphous form, a solvate,

especially hydrate, as well as a polymorphous form thereof, the respective production and

use. and pharmaceutical preparations containing such salts.

Salt mixtures are (i) single salt forms from different cations selected from the above group or

(ii) mixtures of those single salt forms which exist for example in the form of conglomerates

or (III) mixtures of a single salt or a salt hydrate consisting of different physical phases such

as several polymorphic forms, of different hydrates or'also the anhydrate, of different

amorphous forms or (IV) mixtures of any form listed under (I), (II), and (III) with each other.
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Preferred salts are for example selected from the_

calcium salt of valsartan'In crystalline and amorphous forms, especially'In hydrate form,
primarily the tetrahydrates, the trihydrates, the monohydrate, the di-(calcium salt of

valsartan) pentahydrate, the anhydrate. the amorphous forms thereof;

magnesium salt of valsartan in crystalline form, especially in hydrate form, primarily the

hexahydrates. the trihydrates, the monohydrate, the anhydrate, the amorphous forms

thereof.

The salts according to the invention preferably exist in isolated and essentially pure form, for

example in a degree of chemical purity of >95%, preferably >98%, primarily >99%. The

enantiomer purity of the salts according to the invention is b98016, preferably >99%.

Compared with the free acid, the salts according to the invention, or the amorphous forms,

solvates such as salt hydrates, and also the corresponding polymorphous forms thereof,

have unexpectedly advantageous properties. Under given conditions, the crystalline salts

and crystalline salt hydrates have a clear melting point which is linked with a marked,
endothermic melting enthalpy. The crystalline salts, salt hydrates, amorphous forms and

mixtures thereof according to the invention have limited stability, i.e. as the solid, they have a

restricted stability range. To be stabilised, they require certain measures which can be

achieved for example by galenic formulations.

in addition, both the crystalline and the amorphous salts and salt hydrates according to the

invention have a high degree of dissociation in water and thus substantially-improved water

solubility. These properties/are of advantage. since on the—one hand the dissolving process

is quicker and on the other hand a smaller amount of water is required for such solutions.

Furthermore, the higher water solubility can, under certain conditions, also lead to increased

biological availability of the salts or salt hydrates in the case of solid dosage forms.

Improved properties are beneficial especially to the patients.

The high crystallinity of certain salt hydrates allows the use of a choice of analytical methods,

especially the various X-ray methods andior the infrared spectrum preferably by means of

_ ATR-IR (AttenuatedTotal Reflection-infrared Spectroscopy), the usage of both methods

permit a clear and simple analysis of their release to be made. This factor is also of great
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importance to the quality of the active substance and its galenic forms during production,

storage and administration to the patients.

The invention accordingly relates to crystalline, also partly crystalline and amorphous salts' or

salt hydrates of valsartan.

As well as the solvates, such as hydrates, the invention also relates to polymorphous forms

of the salts according to the invention.

Solvates and also hydrates of the salts according to the invention may be present, for

example, as mono—, di-, tri-, tetra-, penta—, hexa-solvates or hydrates, reSpectively. Solvates

and hydrates may also be consisting in stoichiometric ratios for example, with two, three,

four salt molecules per solvate or per hydrate molecule. Another possibility for example, that

two salt molecules are stoichiometric related to three, five. seven solvent or hydrate

molecules. Solvents used for crystallisation, such as alcohols, especially methanol, ethanol,

aldehydes, ketones, especially acetone, esters. e.g. ethyl acetate, may be embedded in the

crystal grating. Preferred are pharmaceutically acceptable solvents. The extent to which a

selected solvent or water leads to a solvate or hydrate in crystallisation and in the I

subsequent process steps or leads directly to the free acid isgenerally unpredictable and
depends on the combinations of process conditions and the various interactions between

valsartan and the selected solvent, especially water. The respective stability of the resulting

crystalline or amorphous solids in the form of salts, salt solvates or salt hydrates, must be

determined by experimentation. It is thus not possible to focus solely on the chemical

composition and the stoichiometric ratio of the molecules'in the resulting solid, since under

these circumstances both differing crystalline solids and differing amorphous substances

may be produced.

The description salt hydrates for corresponding hydrates may be preferred, as water

molecules in the crystal structure are bound by strong intermolecular forces and thereby

represent an essential element of structure formation of these crystals which, in part, are

extraordinarily stable. However, water molecules are also existing in certain crystal lattices

which are bound by rather weak intermolecular forces. Such water molecules are more or .

less integrated in the crystal structureforming, but to a lower-energetic-effect. The water

content in amorphous solids can, in general, be clearly determined, as in crystalline
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hydrates, but is heavily dependent on the drying and ambient conditions. In contrast, in the

case of stable hydrates, there are clear stoichiometn‘c ratios between the pharmaceutical

active substance and the water. in many cases these ratios do not fulfil completer the

stoichiometric value, normally it is approached by lower values compared to theory because

of imperfection or of certain crystal defects. The ratio of organic molecules to water

molecules for the weaker bound water may vary to a considerable extend, for example, even

extending from the anhydrous form over mono-, di-, tri- or tetra-hydrates. On the other

hand, in amorphous solids, the molecular structure classification of water is not

stolchiometric; the classification may however also be stoichiometric only by chance.

in some cases, it is not possible to classify the exact stoichiometry of the water molecules,

since layer structures form, e.g. in the alkali metal salts. especially in the potassium salt, so

thatthe embedded water molecules cannot be determined in defined form.

For the crystalline Solids having identical chemical composition, the different resulting crystal

' gratings are summarised by the term polymorphism.

Any reference hereinbefore and hereinafter, to the salts according to the invention is to be

understood as referring also to the corresponding solvates, such as hydrates, and

polymorphous modifications. and also amorphous forms, as appropriate and expedient.

The particularly preferred salt hydrate is the tetrahydrate of the calcium salt of valsartan in

the polymorphic form A‘I,Ca- in a closed specimen container, for a heating rate of

Tr = 10 K-min ’1 it has a melting point of 190 i 1.5 “C and a melting enthalpy of

79 i 4 kJ-Mol". The tetrahydrate of the calcium salt of valsartan A133 is not stable at the

melting point both in respect of the hydrate water and therefore in respect of the chemical

and physical structure of the molecule. The indicated melting point is a hydrate melting point

which can only be measured in a closed specimen container. Gold containers with a wall

thickness of 0.2 mm were used; after weighing in samples of between 2 and 4 mg salt

hydrate, they were sealed by cold welding. These gold containers have an internal free

volume of ca. 22 microlitres. The amounts of the sample and the volume of the pressurised

containers must be s'uitably adapted, so that strong dehydration of the salt hydrates cannot

take place-during. measurement of the melting point. The partial pressure of'the Water at

191° Celsius is ca. 13 bar, so that with an open container in 086 (Differential Scanning
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Calorimeter) during measurement of the melting point, conversion to the anhydrate takes

place. Both the high hydrate melting point and the amount of the melting enthalpy are an

expression of the exceptional stability of the crystal lattice of the form Ame of the

tetrahydrate of the calcium salt of valsartan. These two thermodynamic characteristics

illustrate the advantageous physical properties, compared to the free acid , with the two

corresponding data, namely a melting point in the ctosed system of 90°C and a melting _

enthalpy of 12 kJ-Mol". These thermodynamic data, together with the X—ray data. prove the

high stability of this crystal iattice. They are the base for the special physical and chemical

resistance of the tetrahydrate of the calcium salt of valsartan of the polymorphic form A135,.

Measurement of the infrared spectrum likewise took place by means of ATR-IR (Attenuated

Total Reflection-Infrared Spectroscopy) using the instrument Spektrum BX from

Perkin-Elmer Corp., Beaconsfield, Bucks. England.

The tetrahydrate of the calcium salt of valsartan A13,El has the following absorption bands

expressed in reciprocal wave numbers (cm'1):

3594 (w); 3307 (w); 3056 (w); 2960 (m); 2871 (w); .1621 (st); 1578 (st); 1459 (m): 1442 (m);

1417 (m); 1407 (m); 1364 (m); 1357 (m); 1319 (m); 1274 (m); 1242 (w); 1211 (m); 1180 (m);

1149 (w); 1137 (m); 1105 (m); 1099 (m); 1012 (m); 1003 (m); 974 (m); 965 (w); 955 (w);

941 (w); 883 (w); 856 (w); 844 (m); 823 (m); 791 (m): 784 (m); 758 (m); 738 (st); 698 (rn).

The intensities of the absorption bands are indicated as foiiows: (w) = weak; (m) =' medium
and (st) = strong intensity.

The characteristic absorption bands of the ATR-IR spectroscopy for the polymorphic form

A133 of the tetrahydrate of the calcium salt of valsartan are shown by the following values

expressed in reciprocal wave nom'bers (cm‘): 3307 (w); 2960 (m); 1621 (st); 1578 (st);

1459 (m); 1442 (m); 1417 (m); 1407 (m); 1364 (m); 1357 (m); 1319 (m); 1274 (m); 1211 (m);

1180 (m); 1137 (m); 1012 (m); 1003 (m); 974 (m); 758 (rn); 738 (st); 698 (m).

The error margin for all absorption bands of ATR-lR is i 3 cm".

The water content is in theory 13.2% for the tetrahydrate of the calcium salt of valsartan.

Using the thermobalance TGS-2 (Perkin-Elmer Corp. . Norwaik, CT USA) the water content

was determined for the polymorphic form A153 between 25°C and 225°C as 12.3 %. A total

formula was calculated from this (carrying-.03)” ca“- (3.7 i 0.2) H20.
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Using thermogravimetry, in a water-free N2 atmosphere. the weight loss, i.e. the water loss

for the tetrahydrate of the calcium salt of valsartan Ame as a function of temperature, was

measured at a heating rate of 10 K-min “. The results are illustrated in table 1.

M01

 .4 CH

100 _ 9.6 t 1.0

125 12.2 s 0.5

150

175

200  _|. M (O
+ D 01

An essential feature for the quality of a pure active substance beth for the physical-chemical

procedures such as drying, sieving, grinding, and in the galenic processes which are carried

out with pharmaceutical excipients, namely in mixing processes; in granulation, in spray-

drying, in tabletting, is the water absorption or water loss of this active substance depending

on temperature and the relative humidity of the environment in question. With certain

formulations, free and bound water is without doubt introduced with excipients andior water

is added to the process mass for reasons associated with the respective formulation

process. In this way, the pharmaceutical active substance is exposed during the production

and galenic processes over time periods of up to several hours or even days to free water of

different activity (partial vapour pressure) which is mainly depending on temperature.

However, it is easily possible to reach a well-defined hydrate form in the production of the

active substance as well as in the formulation of a salt of valsartan after a certain

equilibration time under rather constant conditions in respect to temperature and to the

relative humidity.
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Further characterisation of the tetrahydrate of the calcium salt of valsartan is effected using

the interlattice plane intervals determined by a X-ray powder pattern. Measurement of the X-

ray powder patterns was made with a Guinier camera (FR 552 from Enraf Nonius. Delft, NL)

on 3 X-ray film in transmission geometry, using Cu-Ka1 radiation at room temperature.

Evaluation of the films for calculation of the interlattice plane intervals is made both visually

and by a Line-Scanner (Johansson Taby, S), and the reflection intensities are determined

simultaneously. I

The preferred characterisation of the tetrahydrate of the calcium salt of valsartan Am, is

obtained from the interlattice plane intervals 0 of the ascertained X—ray diffraction diagrams.

whereby. in the following, average values are indicated with the appropriate error limits.

The intensities are given in brackets with the following abbreviations: very strong a vst;

strong 2 st; medium a m; weak E w; and very weak a vw.

din [A]: 16210.3 (vst), 11.4102 (vw), 9.9102(w). 9.4102(vw), 8.0610.1(vw), 7.7310.1(vw),
7.0510.1(vw), 6.5010.05(vw), 6.3610.05(vw), 5.8210.05(w), 4.9410.05(vw}. 4.7310.05(vw),

4.33_10.05(vw), 4.1710.05{vw), 4.1310.05(vw), 3.9310.05(vw).

The characteristic reflections in the X—ray diffraction diagram show the following interlattice

plane intervals:

d in [11]: 16210.3, 11.4102. 9.9102, 9.4102. 8.06101, 7.05101. 6.5010.05. 5.821005.

4.941005, 4.731005, 4.331005. 4.171005. 4.131005. 3.931005.

Another polymorphic form of the tetrahydrate of the calcium salt of valsartan is the solid

state form A233. The melting point of form A233 is 195 1 1.5 “C and the melting enthalpy is 98

1 8 kJ-Mol“. The indicated meiting point is a hydrate melting point which can only be

mesured in a closed specimen container. Gold containers are used and sample weights of

between 2 and 4 mg salt hydrate. The heating rate applied is T,= 10 K-min'1. For details see

the explanations given for the form Ami The tetrahydrate of the calcium valsartan salt A258

reveals the following loss of water as a function of temperature using the thermogravimetric

instrument TBS-2 (Perkin-Elmer Corp., Norwalk, CT USA) with a heating rate of 10 K-min",

in a water-free N2 atmosphere, the weight loss is illustrated in Table 2'.
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The theoretical water content is for a tetrahydrate of the calcium salt of valsartan 13.2%. The

tetrahydrate of the form Am, has a bound water content at 225°C determined as a weight

_ loss of 12.8% and the total formula is calculated from this (c24H2,N503)2' Ca2+ - (3.9 a 0.2)
H20.

A solid state characterization of the calcium salt of valsartan in form of the tetrahydrate Ana

is achieved by a X-ray powder pattern and by the evaluation of the reflections into the

interlattice plane intervals. The measurements are throughout made without specific

explanations with a Guinier camera (FR 552 from Euraf Nonius, Delft, NL) on an X-ray film in

transmission geometry, using Cu-Ka1 radiation at room temperature. Evaluation of the films

for calculation of the interlattice plane intervals is made both visually and by a line scanner

(Johansson, Taby, S). and the reflection intensities are determined simultanously. The

preferred characterization of the tetrahydrate of the calcium salt of valsartan A233 is obtained

from the interlattice plane intervals d of the ascertained X-ray diffraction diagrams, whereby,

in the following, values are indicated with the appropriate error limits. The intensities are

given in brackets with the following abbreviations: very strong -=~ vst; strong 5 st; medium 2

m; weak E w; and very weak E vw. _

d in [A]: 16.2:0.3(vst), 9.910.2(w). 9.41-0.2(vw). 8.05:0.t(vw), 7.?2:O.1(vw), ?.0410.1(vw)

6.49:0.05(w), 6.35:0.05(vw), 5.82:0.05(w), 4.94:0.05(vw), 4.7310.05(vw), 4.34:0.05(vw),

4.1310.05(m), 3.93:0.05(w), 3.3010.05(vw).

The charaCt'eristic reflections in the X-ray diffraction diagram show the following interlattice

plane intervals:
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d in [A]: 162:0.3, 9.9t0.2, 9.4i0.2. 8.05:l:0.1. 7.041031. 6.49i0.05, 5.82:0.05. 4.94:0.05,

4.13:0.05, 3.931005.

A new substance has been found as polymorphic form of a trihydrate of the calcium salt of

valsartan assigned with Ema. The melting point of the substance Ema is measured in a

closed sample cell with a heating rate of 10 K-n'Iin'1 as Tm = 175i3°C and the melting

enthalpy of the partially crystalline sample is 12 i 4 kJ-Nlol".

The water content is in theory 10.24% for the trihydrate of the calcium salt of valsartan.

Using the thermogravimetric instrument TGS-2 (Perkin-Elmer Corp., Norwalk. CT USA) the

water content was determined for the-polymorphic form B132. as 9.9:0.4%. A total formula

was calculated from this polymorphic form of the trihydrate of the calcium salt of valsartan

(c24H2.N203)2' Ca2+ - (2.9 a 0.3) H20.

Using thermogravimetry. in a water—free N2 atmosphere, the weight loss, i.e. the water loss

for the trihydrate of the calcium salt of valsattan inathe polymorphic form t3”:a as a function
of temperature, was measured at a heating rate of 10 K-min“. The results are illustrated in
table 3.

Table 3

  
    

 

 

 10.0 i 0.5

-A-so|id state characterization of .the trihydrate of the_calcium salt of valsartan 81.53 is_ _

preferably performed by X-ray powder patterns with the evaluation of the interlattice plane
intervals. The measurements have been performed with two samples of the trihydrate Ema
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of the calcium salt of valsartan and with two different instruments. The first instrument used

was a temperature-humidity powder diffraction chamber X'Pert from Philips Analytical X-ray,

7602 Almelo. NL. equipped with a low and medium temperature attachement from Anton

Paar GmbH, A-8054 Graz, Austria. The second instrument is a powder diffractometer PW

1710 atso from Philips Analytical X—ray. 7602 Almelo. NL. Two parallel measurements with a

reference sample, namely a tetrahydrate of the calcium salt of valsartan have been used to

calibrate the powder diffractometer PW 1710 with a Guinier camera (FR 552 from Enraf

Nonius, Delft. NL) on a X-ray film in transmission geometry. using Cu-Ka. radiation- The

corrections for the interlattice plane intervals to reach the values of the Guinier camera from

the powder diffractometer PW1710 were ranging from +0.55 A for a d-value of 16A to

+0.02A for a d-value of 5.? A . No correction was necessary for lower d-values.

The characterization of the trihydrate of the calcium salt of valsartan 8133 with the interlattice

plane intervals (:1 is as such, whereby, in the following values are indicated with the

appropriate error limits. The intensities of the d-values are given in brackets with the

following abbreviations: very strong a vst; strong 2 st; medium E m; weak 2 w; and

very weak a vw.

din [A]: 16.0:0.3(vst). 11.4i0.2(m). 10.010.2(vw), 9.410.2(vw). 9.110.2(vw), 8.06i0.1(vw),

7.75:0.1(vw). 7.03i0.1(vw). 6.48:0.05(vw). 6.10:0.05(vw). 5.76:0.05(vw), 5.1610.05(vw),

4.95:0.05(vw). 4.?510.05(vw), 4.68:0.05(vw). 4.33:0.05(vw).

The characteristic reflections in the X-ray diffraction diagram reveal the following interlattice

plane intervals for the form B1Ca:

d in [A]: 16. 0+03, 11.41:O.2.10.0i02 9.4.0.2 8.06+017.75+017.03+016.48+005.
6.101005. 5.16:0.05, 4.751005.

The new polymorphic form Ema of a tn'hydrate of the calcium salt of valsartan has a melting

point of 1971-1 5°C measured in a closed sample cell with a Pyris 1 080 (Differential

Scanning Catorimeter) from'Perkin-Elmer Corp., Norwalk. CT USA. The enthalpy of fusion

has been determined-also from a D80 curve measured also with a heating rate of 10 K-min“|

as 62 i 6 kJ-Mol“. During the DSC measurements of the melting of the trihydrate 82,5... of the

calcium salt ofvalsartan also a glass transition was observed. as an unequivocal proof of

amorphous substance present in this substance. The glass transition temperature was

- calculated with T9 = 68 :t 20°C as the mid point of a change of the specific heat of the

substance, namely the trihyd rate Blue of the-calcium salt of valsartan. The value for the

change of the specific heat was calculated as Acp = 0.2 i 0.1 J-(g-K)”. The amorphicity
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present in the substance sza approximated by this value for the change of the specific heat
is 13 i 12%. The crystalline trihydrate 82.08 of the calcium salt of valsartan is according to

the heat of fusion measured with the DSC Pyris 1. the main component is this crystalline

product, the amorphous part of the calcium salt of valsartan is a minor part.

The water content of the trihydrate 8233 of the calcium salt of valsartan is 10.5:O.5%. The

value was measured with a thermogravimteric instrument TGS—2 (Perkin-Elmer Corp..

Norwalk, CT USA). The total formula was calculated from this bound water content for the

polymorph of the trihydrate 82.56 as (02.6,H27N503f'0a?+ - (3.1i0.3)H20.

Water may also be present in the amorphous part of the substance 82.62" which is depending
on the comentration of the non-crystalline part. This water is within the amorphous part

differently bound compared to the water molecules in the hydrate form of the crystalline part.

As a first approximation one can state, that the crystalline and the amorphous part are

similar in the water concentration in case the last process of reaching the state of the

material is not passing the anhydrous fdrm of the calcium salt of valsartan. The explanation

for this fact is given with the molecular structure of the calcium salt of valsartan, the same

holds for the magnesium salt of valsartan. namely that the salt structure is to a considerable

part based on the short range order of the molecular interactingsubstances vaisartan,

_ calcium or magnesium and water which is not free water, however structural bound water.

This narrow range molecular structure is rather similar for the crystalline part as for the

amorphous part. Of course. in the amorphous material, there is a complete lack of long

range order in contrary to'the crystalline material were any molecule, in the present case.

any molecle in trihydrate 132.03 calcium salt of valsartan is over neighboring molecules

structural interrelated with all the molecules within any single crystal.

Using thermogravimetry, in a water-free N2 atmosphere. the weight loss, i.e. the water loss

for the trihydrate 823:; as a function of temperatiJre. was measured at a heating rate of 10

K-min‘1. The results for the polymorph 82.03 of the trihydrate of the calcium salt of valsartan

are illustrated in table 4.
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0.9 :t: 0.3

2.2 3: 0.5

5.8 d: 0.5

8.9 i 0.5

9.9 i 0.5

10 2 t 0.5

10.3 i 0.5 -

10.5 :l: 0.5

10.5 d: 0.5

10.8 i 0.5

  
The solid state characterization of the trihydrate of the calcium salt of valsartan 82,03 was

performed by X-ray powder spectroscopy using two different instruments and two different

charges produced with the evaluation of the interiattice plane intervals. The first instrument

was a powder diffractometer PW 1710 from Philips Analytical X—ray, 7602 Almelo. ML. The

second instrument was a Guinier camera FR 552 from Enraf Nonius, Delft, NL on a X-ray

film in-transmission geometry, using Cu-Ka1 radiation. The first instrument has been -

calibrated with the Guinier camera, the corrections ranging from +0.55A for a d-value of 16 A

to +0.02 A for a d-value of 5.7 A. No corrections were necessary for lower d-values. The

characterization of the trihydrate of the calcium salt of valsartan Bzca with the interlattice

plane intervals is as such, whereby, in the following values are indicated with the appropriate

error limits. The intensities of the d values are given in brackets with the following

abbreviations: very strong a vst; strong E st; medium E m; weak 2 w; and very weak E vw.

d in [A]: 16.2:0.3(vst). 11.510.2(w). 9.9:0.2(w). 9.410.2(w), 9.010.1(vw). 8.13s0.1(vw),

7.78:0.1(vw), 7.0410.1(vw), 6.50i0.1(vw). 6.09s0.05(vw). 5.7910.05(vw), 5.1810.05(vw).

4.95i0.05(vw), 4.74:0.05(vw), 4.16i0.05(w).

The characteristic reflections in the X—ray diffraction diagram show the following interlattice

_ plane intervals: .

d in [A]: 16.2i0.3, 11.5i0.2. 9.92202, 9.41.0.2. 7.04101, 6.50:0.1, 5.79:0.05, 41410.05,

4.16i0.05.

Another polymorph of the trihydrate of the calcium salt of valsartan namely the 893; has _a

melting point measured with a heating rate of 10K'min'1 in a hermetically sealed sample cell
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of 192:1.5°C. The enthalpy of fusion has been determined also bya DSC measurement with

1714 kJ-Mol".

The glass transition phenomena observed with the DSC at 65°C is revealing a change of the

specific heat capacity of scp = 0.3 394- K". Compared with the change of the specific heat

capacity of a 100% amorphous calcium salt of'valsartan as a trihydrate the amorphous

content of the Bmca can be estimated with 50%. Therefore the enthalpy of fusion for the

crystalline smca is 34:10 kJ-Mol‘1.

The water content of the polymorphic form E5353 for the trihydrate of the calcium salt of

valsartan was determined with a thermobalance from Perkin-Elmer Corp, Nonllialk. CT USA,
named TGS—2 with a value of 9.8:0.5%. The total formula was calculated from this bound

water content for the polymorphic from am, with (chmaxifioaf'ca2+ - (2,910.3)Hzo.

Using thermogravimetry. in a water-free N2 atmosphere. the weight loss, i.e. the water loss

for the trihydrate Baez, as a function of temperature, was measured at a heating rate of 10 -

K-min'1; The results for the polymorphic form 8353 of the trihydrate of the calcium salt of

valsartan are illustrated in table 5.
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The Guinier camera FR552 with a X-ray film in transmission geometry, using a Cu-Ka1

radiation from Enraf Nonius, Delft, NL has been installed to characterize at room

temperature the crystal lattice by the interlattice plane intervals of the calcium salt of

valsartan in form of the trihydrate 83.0.3-

The reflections in the X-ray diffraction diagram for the trihydrate of the calcium salt of

valsartan [33ch reveal the following interlattice plane intervals d, whereby. values are

indicated with the appropriate error limits. The intensities of the d—values are given in

brackets with the following abbreviations: very strong a vet; strong 2 st; medium a m; weak a

w; and very weak a vw.

d in [A]: 16.1t0.3(vst), 11.4i0.2(m), 9.9io.2(w), 9.410.2(w). 9.010.1(vw). 8.04:0.1(vw),

?.7310.1(vw). 10310.1 (vw), 6.47i0.05(vw). 6.33:0.1(vw), 6.0910.05(vw), 5.79:0.05(w).

5.1?10.05(vw), 4.95:0.05(vw), 4.73:0.05(vw). 4.4810.05(vw). 4.33:0.05ivw), 4.15i0.05(vw),
4.11:0.05(vw), 3.94i0.05(vw), 3.61:0.05(vw).

The characteristic reflections in the X—ray diffraction diagram show the following interlattice

plane intervals:

d in [A]: 18.11203. 11.4¢O.2, 9.9:02, 9.4:02, 9.0¢O.1, 7.03:0.1. 6.4710135, 5.79:0.05.

4.15i00'5, 3.94:0.05.

Measurements of the infrared spectrum were performed by means of ATR-IR (Attenuated

Total Reflection-infrared Spectroscopy) using the instrument Spektrum BX from Perkin-

Elmer Corp, Beaconsfield. Bucks. England.

The trihydrate of the calcium salt of valsartan 83m has the following ATR-IR adsorption

bands expressed in reciprocal wave numbers (cm‘1):

3594(w); 3309M); 3053(w); 2959M); 2930(w); 2870(w); 1621(m); 1577(m); 1505(w);

1458(m); 1416(m); 1405(m); 1354(w); 1301(w); 1273M): 1210(w);1179(w); 1138(w);

1104(w); 1099M); 1012(w); 1003(w); 974(w); 941(w); 906(w); 856(w); 841(w); 756(m);

737(m); scrim)

The intensities of the absorption bands are indicated as follows: (w)=weak, (m)=medium,

and {st)=strong intensity.

The characteristic absorption bands of the ATR-IR spectroscopy for the polymorphic form

Balm, of the trihydrate of the calcium salt of valsartan are shown by the following values

expressed in reciprocal wave numbers (cm'1):
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3594(w}; 2959(w); 1621 (st); 15?7(m); 1458(m); 1405(m); 1354(w); 1273(w); 1012(w);

756(m); 737(m); 667(m). The error margin for all absorption bands of ATR-lR is 1: 3cm“.

- Additionally, a new substance has been found as the monohydrate of the calcium salt of

valsartan cm...

The bound water content is 3.1:0.3% measured with a therrnobalance TBS-2 (Perkin—Emer

Corp, NonNalk, CT, USA). The total formula was calculated from the bound water content

for the monohydarte C15,, as (024H2;rN503)2'Ca2+ - (0.810.2)H20.

The solid state characterization of the monohydrate of the calcium salt of vaisartan C133 was

executed by X-ray powder patterns with the evaluation of the interlattice plane intervals. The

instrument used was a temperature-humidity powder diffraction chamber X’Pert from Philips

Analytical X—ray, 7602 Aimelo, NL, equipped with a low and medium temperature

attachement from Anton Paar GmbH, A—8054 Graz, Austria.

The characterization of the monohydrate of the calcium salt of valsartan Cma with the

interlattice plane intervals d is as such, whereby, in the following values are indicated with.

the appropriated error limits. The intensities of the d-values are given in brackets with the

following abbreviations: very strong a vet; strong 3 st; medium E m; weak E w: and

very weak 2 vw.

d in [A]: 16.010.3(m), 15.0:0.3(vst), 11.6:0.2(w), 9.9:0.2(vw), 9.410.2(vw), 8.02:0.1(vw),

15310.1 (vw), 7.02iO.1(vw), 6.47i0.05(vw), 6.11a0.0.5(vw), 4.50:0.05(vw), 4.34:0.05(vw).

The characteristic reflections in the X-ray diffraction diagram show the following interlattioe

plane intervals: _

d in [A]: 16.0103, 15.0i0.3, 11.6102, 9.4102, 7.53i0.1, 6.111005.

Surprisingly, another new substance has been found, assigned with [11,33 beeing the di—

(calcium salt of valsartan) pentahydrate. The melting point of this new substance D1.Ca is

Tm = 21012°Cmeasured in a closed sample cell with a heating rate of 10K-min'1 and with a

D80 called Pyris 1 from Perkin-Elmer Corp, Norwalk, CT, USA. With the same instrument

and the same procedures as above explained, the heat of fusion was determined. The heat

of fusion is for the di—(calcium sait of valsartan) pentahydrate fora 100% crystalline

di-(calcium salt of valsartan) pentahydrate is approximated with Qko-Mol“.
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The water content of the di-(calcium salt of valsartan) as pentahydrate was measured with a

thermobalance TBS-2 (Perkin-Elmer Corp, Norwalk, CT USA) and gave the value at the

plateau of 225°C of 8.120.505. The total formula was elucidated from this bound water

content for the substance 01.33 as [(Cz4H27N503)2‘Ca2*]2 - (4.7:O.3)H2(_).

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, i.e. the water loss

for the di-(calcium salt of valsartan) pentahydrate D133 as a functiort of temperatu?e, was
measured at a heating rate of 10 K-min". The results for the di-(calcium salt of valsartan)

pentahydrate are illustrated in table 6.

 
 

The solid state characterization of the di-(calcium salt of valsartan) pentahydrate Dma was

achieved with a Guinier camera (FR 522 from Enraf Nonius, Delft, NL) on an X-ray film in

transmission geometry. using Cu-Ka1 radiation at room temperature. Evaluations of the films

for calculation of the interlattice plane intervals are made by a line-scanner (Johansson,

Taby. S), and the reflection intensities are determined simultaneously. The reflections in the

' Xéray diffraction diagram could be evaluated to the following interlattice plane intervals d,

whereby values are indicated with appropriate error limits. The intensities of the d—values are

given in brackets with the following abbreviations: very strong: vst: strong 2 st; medium a

m: Weak a w; and very weak : vw.
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d in [A]: 15.510.3(vst), 11.5:0.2(st). 9.410.2(vw), 90410.1(w), 7.7510.1(vw), 6.46i0.05(vw),

6.09:0.05lw), 5.82t0.05{vw), 5.66i0.05(vw). 5.1.610.05(vw), 4.76i0.05(vw), 4.48s0.05(vw).

3.8310.05(vw), 3.60:0.05(vw), 3.36:0.05(vw).

The characteristic reflections in the X-ray diffraction diagram show the following interlattice

plane intervals: I

d in [A]: 15,510.23, 11.5i0.2, 9.4:02, 9.04¢O.1, 6.461005, 6.09i0.05, 5.821005. 5.161005,

4.48:0.05. 3.60i0.05.

Another new-type of crystalline. partially amorphous solids are falling into the groups of the

magnesium salt hydrate and anhydrate of valsartan. In particular, the hexahydrate of the

magnesium salt of valsartan in form of the polymorphic substance Amy is a preferred

substance.

The specific optical rotation of hexahydrates of the magnesium salt of valsartan in water

measured with a 1% solution at 20°C is independent of the polymorphic form present as long

as it is a hexahydrate [(11020 2 -38°.

The thermal behaviour of this salt hydrate in the region of the melting point only reveals a

certain chemical and physical instability. The thermal data are thus dependent on the

measurement conditions. The instrument used for the calorimetric data is throughout a DSC

Pyris 1 (Differential Scanning Calorimeter) obtained from Perkin—Elmer Corp.. Nomalk. CT
USA . The measurements are performed with samples enclosed in a sealed gold specimen

container with an internal free volume of ca. 22 microliters, with a sample weight of 2 to 4 mg

and with a heating rate of Tr = 10K-min". The melting point of hexahydrate of the

magnesium salt of valsartan in the polymorphic form Awg is 13013°C and the enthalpy of

fusion is 4515 kJ-Mol“. The hexahydrate of the magnesium salt of valsartan as the

polymorphic form Awg reveals the following loss of water as a function of temperature in

using the method of thermogravimetry. The instrument used was a TGS—Z (Perkin-Elmer

Corp, Norwalk, CT USA) and the measurement was performed in a water free atmosphere.

The heating rate selected was 10 K-min". The weight loss is illustrated in table 7.
Table 7
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The theoretical water content is for the hexahydrate of the magnesium salt of valsartan

19.1%. The hexahydrate of the magnesium salt of valsartan in form of the polymorph Amy

has a bound water content at 225°C determined as a weight loss of 17.3:0.5%.

The total formula is calculated from this as (C24HgyN503)2'Mgz+ - (5,410.2)Hzo.

The solid-state characterization of the magnesium salt of valsartan for the polymorphic form

of the hexahydrate A1‘Mg is achieved by 3 X-ray powder pattern and by the evaluation of the

reflections into the interlattice plane intervals. The measurements have been made with

three different X-ray instruments. The first instrument used is a Guinier camera (FR 522

from Enraf Nonius. Delft. NL) on an X—ray film in transmission geometry. with a Cu-Ka,

radiation at room temperature. Evaluations of the films for calculation of the interlattice plane

intervals are performed with a scanner from Johansson, Taby, S and the reflections

intensities are determined simultaneously; The second instrument used for X—ray.

measurements of the new substance Awg is a temperatur—humidity powder diffraction

chamberX'Pert from Philips Analytical X-ray. 7602Almelo. NL equipped with a low and

medium temperature atlachement from Anton Paar GmbH. A—8054 Graz. The third

instrument applied in the solid state characterization is the powder diffractometer PW1710

from Philips Analytical X-ray. 7602 Almelo, NL. The characterization of the polymorph A1.Mg of

the hexahydrate of the magnesium salt of valsartan is achieved from the interlattice plane

intervals d of the ascertained X-ray measurements. In the following d values are listed with

the appropriate error limits. The intensities are given in brackets with the following

abbreviations: very strong 2 vst; strong 5 st; medium a m; 'weak a w; and very weak -:- vw.

din [A]: 19.6i0.3(vst), 16.610.3(vw), 10.3:0.2{vw), 9.8i0.2(m), 7.310.1(w), 6.91:0.1(vvir),
6.01:0.05(w), 5.92i0.05(w). 5.5510.05(vw). 5.3810.05(vw). 5.23:0.05(vw), 5.15i0.05(vw),

5.05:0.05(vw), 4.901035%). 4.54:0.05(vw). 4.2210.05(vw). 4.13i0.05(vw), 4.0T10.05(w).
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3.96i0.05(vw), 3.73zt0.05(vw), 3.64:0.05ww), 3.4310.05(w). 3.29i0.05(vw), 3.2210.05(vw),
3.11:0.05(vw).

The characteristic reflections in the X—ray diffraction diagram reveal the following plane

intervals:

din [A]: 19.6i0.3, 166:0.3. 10310.2, 9.8:02, 73:01, 6.01:0.05, 5.92:0.05. 5.55:0.05,

5.38i0.05, 4.90i0.05. 4.13:0.05. 4.07i0.05, 34310.05.

The substance in form of the tetrahydrate Bmg is a partially amorphous solid of the

magnesium salt of valsartan. The tetrahydrate B1‘Mg shows the following loss—of water as a

function of temperature measured with a thermobalance TGS—Z (Perkin-Elmer Corp., I
Norwalk. CT USA). The heating rate selected was 10K-min“. The weight loss is tabulated in

table 8.

Table 8
 

 
The magnesium salt of valsartan in the polymorphic form'of the tetrahydrate Bung is showing
a bound water content at 225°C of 13.010.5%. and as shown for 25°C in Table 8 practically

no additional free water is present in the substance B1_M9.The measurements were

performed with a thermobalance TGS-Z of the Perkin»Elmer Corp., CT USA. The total

formula is therefore calculated as (CquflN503)2-Mgz+ - (3.8i0.2)H20.

The solid-state characterization of the tetrahydrate of the magnesium salt of vatsartan ng

has been performed with an X-ray instrument by a so-called temperature-humidity powder
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diffracti0n chamber X’Pert from Philips Analytical X-ray, 7602 Almelo, NL, equipped with a

low and medium temperature attachement from Anton Paar GmbH, A—8054 Graz. Additional

X-ray measurements were performed with a powder diffractometer PW 1710 from Philips

Analytical X-ray, 7602 Almelo, NL. The crystalline parts of the substance 81 Mg are

characterized in the solid state with the interlattice plane intervals d. which are given with

appropriate error limits. The intensities are reported in brackets with the following

abbreviations: very strong 2 vst; strong 2 st; medium a m; weak a w; and very weak a vw.

d in [A]: 15.8i0.3(vst), 11.01-0.2(w), 8.0:0.2(vw).

The new substance C1Mg is a the trihydrate of the magnesium salt of valsartan. The water

content was measured with a thermobalance TGS—2 (Perkin—Elmer Corp.. Norwalk, CT

USA). The water content for this substance. namely the trihydrate of the magnesium salt of

valsartan CW9 is 10.?i0.5%. The total formula is calculated from this (C24H2?l’\l503)2'l'vlg2+ -

(3.010.3)H20. ' ‘

The solid-state characterization of the trihydrate of the magnesium salt of valsartan C1.Mg has

been performed with X—ray measurements by use of the temperature-humidity powder

diffraction chamber X'Pert from Philips Analytical X-ray. 7602 Almelo, NL equipped With a

low and medium temperature attachement from Anton Paar GmbH, A—8054 Graz.
The characterization of the substance CLMQ of the magnesium salt of the vals'artan trihydrate

is given with the interlattice plane intervals d obtained with X-ray measurements. in the

following, cl values are listed with the appropriate error limits. The intensities are given in

brackets with the following abbreviations: very strong 2 vst; strong 5 st; medium a m; weak a

' w; and very weak 2 vw.

din [A]: 1?.9i0.3(m), 10.2:0.2(w),8.9610.2(m). 7.18:0.1(w), 6.9710.1(vw), 6.8110.1(vw),

6.24:0.05(vw), 5.93:0.05(w). 5.84t0.05(w), 5.72:0.05(wv), 5.59¢0.05(vw). 5.42:0.05(m),

5.25:0.05(vw). 5.11t0.05(m). 5.01:0.05(st). 4.82:0.05(w). 4.6710.05(w), 4.57:0.05(vw),

4.49i0.05(vw). 4.30:0.05(m), 4.1910.05(v_st), 4.1310.05(vst), 4.0210.05(vst). 3.88:0.05(vw).

The characteristic reflections in the X-ray diffraction diagram reveal the following plane

intervals: .

d in [A]: 17.9:03, 10.2302. 8.96302. 7.18101. 5.931005. 58410.05, 5.42i0.05,

5.1 1:005, 5.01 .+_0.05. 4.82:0.05, 4.67:0.05, 43010.05. 4.191005. 41310.05, 4.02i0.05.
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The magnesium salt of valsartan is also forming a substance as a monohydrate which is

indicated with D1,“? The water content was measured with a therrnobalance TGS—2 (Perkin-

Elmer Corp, Norwalk. CT USA). The water content for the monohydrate Dwg is 2,8103%.

The total formula was calculated from this value with ((:th2-,:N503,)2‘lv‘lg2+ - (0.74:0.2)H20.

The solid-state characterization of the monohydrate of the magnesium salt of valsartan Dmg

was achieved with X-ray measurements by use of the temperature-humidity powder

diffraction chamber X'Pert from Philips Analytical X-ray, 7602 Almelo, NL. This X-ray

instrument is equipped with a low and medium temperature attachement from Anton Paar

GmbH, A-8054 Graz. _

The characterization of the new substance. namely the monohydrate of the magnesium salt

of valsartan D1,Mg is demonstrated with the interlattice plane intervals d of the X-ray

investigations. In the following d values are listed with the appropriate error limits. The

intensities are given in brackets with the following abbreviations: very strong a vet; strong 2

st; medium a m; weak a w; and very weak 5 vw.

d in [A]: 15.110.2(st), 10.910.2(w). 10.3i0.2(vw), 7.66i0.1(vw), 7.21i0.1(vw). 5.12i0.05(vw),
4.75:0.05(vw). '

The characteristic reflections in the X-ray diffraction diagram for the monohydrate of the

magnesium salt of valsartan reveal the following plane intervals:

d in [A]: 15.1:02, 10.9102. 10.3:02,1661015121005.

Surprisingly, the crystalline salts of valsartan can be transformed into amorphous or partially

amorphous substances. Crystalline and amorphous froms of corresponding chemical entities

reveal different physico—chemical properties. related to the different structures of the

crystalline and the amorphous form on a molecular level. The main difference is in the
threedimensional organization of the solid particals. The crystalline particals or crystals

reveal a short distance arrangement of a given number of molecules in welt defined crystal

lattice positions around each single molecule. All these-first neighboring molecules of the set
of molecules within an elementry cell of a crystal are within the whole crystal lattice in the

same geometrical arrangement. The short distance arrangement of any single molecule is in

crystal combined with the low range arrangement. In'contrary, an amorphous substances

reveals only a short range order for each molecule, however. the long range order is not

existing within the amorphous solid partictes. A consequence of this structural facts is the
completely different behaviour of crystals or of an amorphous substance in heating up,
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starting at a low temperature within the the solid phases. Any crystalline substance is

characterized with a melting point, which might be different for different polymorphs of the

same chemical entity, however, together with the enthalpy of fusion the interrelation to the

crystalline phase present is proofed. In contrary, an amorphous substance is never revealing

a melting point and a enthalpy of fusion. But, in heating up, starting at a low temperature, an

amorphous substance corresponds with a glass transition temperature, a temperature for '

which the molar heat capacity changes over a certain temperature interval. The broadness

of this effect is depending on quite different qualities. The enthalpy change in heating up is

for a glass transition always a uptake of energy by thesample. The crystalline and

amorphous substances are discriminated at room temperature by several spectroscopical

methods such as X-ray, Raman. IR. Additionally, a characterization at elevated temperature

over the stability region of crystalline substances in the solid phase is also possible with a
temperature-humidity powder diffraction chamber. A preferred characterization are the X-ray

methods. because the amorphous substances reveal only a broad reflection, however, the

crystalline substances are characterized with a discrete set of interlattice plane intervals.

The solid state characterization of the amorphous entity of the calcium salt hydrate of

valsartan E15,, is performed with a 1380 (Differential Scanning calorimeter) Pyris 1 from

Perkin-Elmer Corp., Norwalk, CT USA. The same procedure must be executed as for the

crystalline salts of calcium valsartan, namely because of existing salt hydrates, witha bound

water content up to 13.2%, the measurements must be made in gold containers with a small

internal free volume. in the present case, the gold containers had an internal free volume of

ca. 22 microliters. Additional water, so-called free water could be present in the amorphous

substance, detectable by a thermobalance as well as by the enthalpy of fusion for bulk water

at 0°C. in an open sample pan or with a sample pan with a large internal free volume

compared with the sample mass and depending on the water of- the substance under

investigation, the water evaporates partially or completely in transferring the chemical entity

present partially or completely into the corresponding anhydrate or into a hydrate with a

lower water content. Gold containers with a wall thickness 0.2mm were used; after weighing

_ the samples between 1.5 and 6mg salt hydrate, they were sealed by cold welding.

The amorphous substance of the calcium salt of valsartan Ema related to the tetrahydrates

and the trihydrates has a water content of 11 i 2%. The water content is given through the

laboratory production process. The glass transition was measured with sample weights of 3 -

5 mg in sealed gold containers with a internal free volume of ca. 22 microliters and applying

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 243



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 244

W0 03!(}66606 PCTIEP03J’01047

-24-

a heating rate of 10 K-min“. The glass transition temperature is determined for the

amorphous calcium salt of valsartan Ema as T9 = 94i20°C and the change of the specific

heat capacity is at the glass transition temperature as Acp=0.6i0.3 J-g'1-K“. No melting point

and no enthalpy of fusion could be observed.

The amorphous substance of the calcium salt of valsartan Fm, related to the anhydrate has

a water content of 912%. The water content is measured using thermogravimetry. in a water-

free N2 atmosphere with a TGS-2 {Perkin-Elmer Corp, Norwalk, CT USA). The glass

transition was measured with sample weights of 2 - 4 mg in sealed gold containers with a

internal free volume of ca. 22 microliters and applying a heating rate of 10 K-min“. The glass

transition temperature is determined for the amorphous salt of valsartan F”:a as

T9 = 143120°C and the change of the specific heat capacity is at the glass transition

temperature acp=0.4¢0.15 J-g'1-K“. No melting point and no enthalpy of fusion could be
observed. These combined thermodynamic data, melting point and enthalpy of fusion are an

absolute prerequisite of a crystalline material or substance.

The amorphous substance of the magnesium salt of vaisartan Ewg has a water content of

1613%. The water content is less defined in an amorphous form, as the water molecules in

an amorphous substance are weaker bound within the solid structure compared to a

crystaliine substance forming a hydrate. The water content is measured using

thermogravimetry, in a water-free N2 atmosphere with a TGS-2 (Perkin-Elmer Corp,

Norwalk, CT USA). The glass transition was measured with sample weights of 2 - 4 mg in

sealed gold containers with an internal free volume of ca. 22 microliters and applying a

heating rate of 10 K-min'1. The glass transition temperature is T9 = 78i20°C and the change

of the specific heat capacity is at the glass transition temperature Acp=0.510.25 J-g'1-K“1. No

melting point and no enthalpy of fusion could be observed.

Preferred are polymorphic forms that are essentially free of amorphous forms.

A further object of the invention is the preparation of the salts according to the invention.

The salts or salt hydrates according to the invention, including amorphous or crystalline

forms thereof, may be prepared as follows:
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To form the salt. the process is carried out in a solvent system, in which the two reactants,

namely the acid vatsartan and the respective base, are sufficiently soluble. It is expedient to

use a solvent or solvent mixture, in which the resulting salt is only slightly solubte or not

soluble at all. in order to achieve crystallisation or precipitation. One variant for the salt

according to the invention would be to use a solvent in which this salt is very soluble, and to

. subsequently add an anti-solvent to this solution that is a solvent in which the resulting salt

has only poor solubility. A further variant for salt crystallisation consists in concentrating the

salt solution, for example by heating, if necessary under reduced pressure, in slowly

evaporating the solvent, e.g. at room temperature or at a temperature below room

temperature, or by seeding with the addition of seeding crystals, or by setting up water

activity required for hydrate formation andior by seeding with the addition of the

corresponding seeding crystals. Combinations of these production steps may be

appropriately selected.

The solvents that may be used are for example C1-C5-aikanols. preferably ethanol'and

isopropanol. as well as C1-Cs-dialkylketones. preferably acetone and mixtures thereof with

water.

The antisolvents for salt crystallisation may be for example Cg-CT-alkytnitriles, especially

acetonitrile, esters, especially Cz—Cralkanecarboxylic acid-C1-C5-alkylester, such as ethyl or

isopropyl acetate, di-(C1-Cs—alkyi)-ethers, such as tert.-butylmethy|ether. furthermore

tetrahydrofuran, and Cs—Ca—alkanes, especially pentane, hexane or heptane.

The dissolving and crystallising process is characterised in that

(i) valsartan and the appropriate base are brought to a reaction in a preferably water-

containing, organic solvent,

(ii) the solvent system is concentrated, for example by heating, if necessary under

reduced pressure and by seeding with seeding crystals or by slowly evaporating, e.g. at

room temperature or at elevated temperatures. then crystallisation or precipitation is initiated

and

(iii) the salt or salt hydrate obtained is isolated.
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in the dissolving and crystallising process, the water-containing, organic solvent system

employed is advantageously a mixtures of alcohols, such as ethanol, and water. or alkyl-

nitrile, especially acetonitrile, and water.

The equilibrating crystallisation process for producing hydrates is characterised in that

(i) valsartan and the appropriate base are added to a water-containing organic solvent,

(ii) the solvent is concentrated, for example by heating, if necessary under reduced

pressure or by slowly evaporating, e.g. at room temperature

(iii) the residue of evaporation is equilibrated with the required amount of water by

(a) suspending the residue of evaporation, which is advantageously still warm, and which

still contains some water. in an appropriate solvent or

(b) by equilibrating the water excess in the solvent at a given temperature, or with cooling

from a given elevated temperature to a lower one;

whereby in a) and b) the existing or added water is present in a quantity in which the water

dissolves in the organic solvent and does not form an additional phase; and

(iv) the salt obtained is isolated.

The solvent system used as the water-containing organic solvent advantageously comprises

mixtures of suitable alcohols, such as C1-Cy-alkanols, especially ethanol, and water.

An appropriate solvent for equilibration is, for example, an ester such as C1-CT-alkane-

carboxylic acid-C1-Cy-alkylester, especially ethyl acetate, or a ketone such as di-C1-Cs-

alkylketone, especially acetone.

The equilibration process is notable for example for its high yields and outstanding

reproducibility.

Especially, the alkaline earth metal salts of the present invention may be obtained in

crystalline form as explained above and are in the form of hydrates, or mixtures of hydrates,

or mixtures of hydrates with amorphous forms, from appropriate solvents that are

conventionally used in production processes, such as esters, e.g. C1-Craikanecarboxylic

acid-C1-Cralkylesters, especially ethyl acetate, ketones, e.g. di-Ci-C5-alkylketones,

especially acetone, Ca-CT-alkylnitriles, especially acetonitrile, or ethers, e.g. di-(C1-Cs-alkyl)—

ethers, such as tert.-butylmethylether, also tetrahydrofuran, or mixtures of solvents. By
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using the dissolving and crystallising process, or the water-equilibrating crystallisation

process, the defined hydrates. which are'present in crystalline and in polymorphous forms,

may be obtained reproducibly.

The processes for forming salts are likewise objects of the present invention.

These salts or salt hydrates according to the invention are obtained for example by

neutralising the acid valsartan with a base corresponding to the respective catioo. This

neutralisation is suitably effected in an aqueous medium, e.g. in water or a mixture of water

and a solvent in which vaisartan is more soluble than in water. Salts with weaker bases may
be converted into other salts either by treating with stronger bases or by treating with acids

and then neutralising with other bases.

Crystallisation, especially of the alkaline earth salt hydrates, is effected in water or an

aqueous medium. which consists of water and at least one solvent that is miscible or partially

miscible with water. i.e. not too non-polar, eg. an alkanol such as methanol, ethanol,
propanol, isopropanol, butanol. acetone, methyl ethyl kelone, acetonitriie, DMF. DMSO- The

alkanol portion amounts to about 10% to 99%. or 20% to 90%, advantageously 30% to “(0%

by volume. For higher alkanols, the less polar solvent may also be present in lower

concentrations. Owing to the restricted water-solubility of valsartan. the process frequently

takes place in suspensions, or if valsartan is soluble in the other solvent component. in a

solution.

In one embodiment. for example to produce the calcium salt of valsartan. an aqueous

solution of valsartan is neutralised with a calcium hydroxide solution at room temperature

and the solution is left to crystallise. In a preferred procedure. crystallisation is effectedfrom

a solvent mixture of waterfethanoi. the ethanol proportion amounting to ca. 30% to 50% by

volume. In an especially preferred form. crystallisation is effected in a closed system by

transporting through a low temperature gradient (especially 1-2°C at 40°C) in 30% by

volume of ethanol.

In a preferred variant, crystallisation may be optimised. e.g. accelerated. by adding at least

one seed crystal.
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To produce a salt of valsartan in a desired form as a hydrate, or an anhydrate and in a

specific polymorph, or in a specific amorphous form thereof, a dissolving, chemical reaction,

and crystaliising process is used in particular, or a water-equilibrating crystallization, or an
additional drying-equilibrating process. In the following, the processes consecutive to the

dissolving and the chemical reaction shall be outlined: I
(i) Transferring the obtained salthydrate,.with a given molecular ratio water to .salt of

valsartan or with a mixture of hydrates, having different molecular ratios of water to salt of
valsartan, or as a mixture of hydrates and the anhydrate of the given salt of valsartan, and all

these entities and mixtures of entities in a specific polymorphic form, or in a specific

amorphous form, or as mixtures of different polymorphs and different amorphous forms with

or without a separation from the mother liquid into another liquid phase in which a

considerable amount of the solid phase will not be dissolved, however, is present as a -

suspension. The liquid phase of this suspension is changed stepwise or continously’ in
appropriate conditions such as temperature, pressure, volume, composition in respect to

water, solvents, antisotvents in such a way that the salthydrate of choice is generated by a

recrystallization process. The recrystallization can be forced by adding at least one seeding

crystal.

(ii) Separate the obtained salthydrate in the crystalline state from the mother liquid. or from
the liquid phase in which the salthydrate is suspended and transfer the wet cake with or

without washing into 'a drier. The drier preferably used is a moving product drier, such as an

example a paddle drier. The conditions in the drier and for the drying process have to be

appropriate selected to obtain the salthydrate in the form to be produced.

In a preferred embodiment of the present invention, the different hydrates and polymorphic

and amorphic forms thereof can be prepared by using the thermobalance procedure as

follows:

Starting from e.g. the Aug; or the A0. Mg form, respectively,

said forms are (i) dehydrated, e.g. totaiiy or partially, for example, in a thermobaiance

apparatus e.g. TGS—2, or in a temperature-humidity powder diffraction chamber, e.g. X’lPert,

or in Differential Scanning Calorimeter, e.g. DSC Pyris 1;

then (ii) equilibrated by exposure to different relative air humidities over different periods of

time, '

optionally (iii) relaxed over different periods of time, and

then, if necessarey, (iv) isolated.
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The dehydration step is carried out essentially by dehydrating the corresponding starting

material in a water free atmosphere, under inert gas, in a defined temperature range and

over a defined time intervals. A suitable temperature is from room temperature to 100°C.

Suitable time intervals are from 30 minutes to ?0 hours.

The equilibration step is carried out by exposing the dehydrated form to different air

humidities. Preferred air humidities range from 20%Ito 70% relative air humidity.

The relaxation period is between 30 minutes to 50 hours. The preferred temperature range

for the equilibration step is between 20°C and 25°C.

The form according to the present invention is preferably isolated by crystallisation.

Important conditions among others are the relative humidity of the atmosphere in the drier,

the temperature of the atmosphere and the temperature of the dry product, all these

parameters as a function of the drying degree and also the drying time interval which also
defines the final state of the equilibrated product. I

The main driving force for a hydrate formation of a salthydrate of valsartan during the

crystallization or precipitation process, or during a recrystallization process as a suspension
or as a product in a drying process is the activity of the water in the liquid phase or the partial
pressure of the water in the atmosphere of a drier. The composition of the liquid phase in

which the salthydrate of valsartan is suspended and its temperature are decisive for the

activity of the water. in the drier. the partial pressure of the water is adjusted under

equilibrium or non-equilibriumconditiOns with conditions such as relative humidity of the inlet

gas stream, the temperature of the drier and. the temperature of the substance dried, the

uptake of water or the dehydration of the substance dried, the flow rate of the atmOSphere
and the mass of the substance dried. Of course, also the ratio of the water molecules to the

salt molecules at the beginning and the end of the drying process and the kinetic of the

dehydration or hydration are factors influencing the partial pressure of the water in the drier.

_ An additional thermodynamic parameter, which is decisive for the salt hydrate of valsartan
and the polymorphic form of the final state of the product, is the temperature. The -

thermodynamic stability regions of the salthydrates of valsartan are'depending also on
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temperature, or in other words certain saithydrates of valsartan and polymorphs thereof are

only stable for given temperature regions. As an example, a selected salthydrate of valsartan

can only be crystallized or can only be recrystallized also from a solution if the temperature is

selected properly.

The salts according to the invention may be used e.g. in the form of pharmaceutical

preparations, which contain the active substance e.g. in a therapeutically effective amount of

the active substance, optionally together with a pharmaceutically acceptable carrier, for

example with an inorganic or organic, solid or optionally also liquid pharmaceutically

acceptable carrier, which is suitable for enteral, e.g. oral, or parenteral administration.

The invention relates in particular to a pharmaceutical composition, especially in a solid

dosage unit, preferably for oral administration, optionally together with a pharmaceutically

acceptable carrier.

Pharmaceutical preparations of this kind may be used for example for the prophylaxis and

treatment of diseases or conditions which may be inhibited by blocking the AT1 receptor for

example I
a disease or condition selected from the group consisting of

(a) hypertension. congestive heart failure, renal failure. especially chronic. renal failure,

restenosis after percutaneous transluminal angioplasty, and restenosis after coronary artery

bypass surgery;

(b) atherosclerosis, insulin resistance and syndrome X, diabetes meliitus type 2, obesity,

nephropathy, renal failure, e.g. chronic renal failure, hypothyroidism, survival post myocardial

infarction (MI), coronary heart diseases, hypertension in the elderly, familial dyslipidemic

hypertension, increase of formation of collagen, fibrosis, and remodeling following

hypertension (antiproliferative effect of the combination), all these diseases or conditions

associated with or without hypertension;

(0) endothelial dysfunction with or without hypertension,

(:1) hyperlipidemia, hyperlipoproteinemia, atherosclerosis and hypercholesterolemia, and

(e) glaucoma.

Primary usages are for the treatment of high blood pressure and congestive heart failure, as

well as post-myocardial infarction.
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The person skilled in the pertinent art is fully enabled to select a relevant and standard

animal test model to prove the hereinbefore and hereinafter indicated therapeutic indications

and beneficial effects.

The pharmaceutical activities as effected by administration of representatives of the salts of

the present invention or of the combination of active agents used according to the present

invention can be demonstrated 6.9. by using corresponding pharmacological models known

in the pertinent art. The person skilled in the pertinent art is fully enabled to select a relevant

animal test model to prove the hereinbefore and hereinafter indicated therapeutic indications

and beneficial effects.

These beneficial effects can, for example. be demonstrated in the test model as disclosed by

G. Jeremic et al. in J. Cardovasc. Pharmacol. 27:347-354. 1995.

For example. the valuable potential of the salts or combinations of the present invention for

the prevention and treatment of myocardial infarction can be found using the following test

model.

Study design _

In the study to be performed, permanent coronary artery occlusion (CAD) in rats is used as a

model of acute myocardial infarction. The experiments are carried out with 5 treatment

groups characterized by following features:

- sham-operated animals

- CAO + vehicle

- CAO + a salt according to the present invention,

optionatly

- CAO + a salt according to the present invention + a combination partner.

During the study following variables are measured:

- infarct size

- LV chamber volume

- interstitial and perivascular collagen density in spared LV myocardium

- COL-l and COL-Ill protein content in spared LV myocardium by Western blot

- cardiomyocytes cross-sectional area and length in sections of LV myocardium
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- plasma concentrations of renin and aldosterone

- urine concentration of sodium. potassium and aldosterone

- blood pressure in conscious animals '

- LV and carotid blood pressure in anesthetized animals.

Methodology _

Infarct sizei Six pm-thick transverse histologica! sections of the left ventricle are stained

with nitroblue tetrazoiium and acquired by a BIW XC-7?CE CCD video camera (Sony). The

resulting image is processed on a KS 300 image analysis system (Carl Zeiss Vision) using a

software specifically developed (Porzio et at, 1995). A single operator blinded to treatment

interactively defines the boundaries of the interventricular septum, and the infarcted area on

each section is semiautomatically identified as the area of unstained ventricular tissue. The

software automatically calculates for each component of the ventricular section defined as

the chamber, septum. infarcted area. infarcted LV wall and viable LV wall, a set of geometric

parameters (Porzio et at, 1995).

Histology: Hearts are fixed in situ, by retrograde perfusion with buffered 4% formaldehyde

after arrest in diastole by i.v. injection of 0.5 M KCI. After fixation, the left ventricle (LV) and

the free wall of the right ventricle are separately weighed; LV longer diameter is measured

with a caliper. LV histological sections are stained with hematoxylin & eosin for qualitative

examination and to quantify cardiomyocytes cross-sectional area with a semi-automated

image analysis routine. Interstitial collagen deposition in LV is evaluated on Sirius red

stained sections with a semi-automated image analysis routine (Masson et at, 1998).

Collagen content in LV spared myocardium: LV tissue in the spared myocardium is

homogenized, subjected to PAGE-SOS electrophoresis and electrobiotted onto nitrocetlulose

membrane. The blots are exposed to primary antibodies. is. rabbit anti-rat collagen type I or
type III antiserum (Chemicon). The primary antibodies are recognized by secondary

antibodies cenjugated to alkaline phosphatase (for colagen type I) or peroxidase (collagen

type ill).

Left ventricular chamber volume: LV chamber volume is determined in hearts arrested in

diastole {K00 and fixed in formalin under a hydrostatic pressure equivalent to the measured

LV end-diastolic pressure. A metric rod is inserted into the LV to measure LV inner length.
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The transverse diameters of the LV chamber are measured in two 1-mm thick transverse .

- sections near to the base and the apex of the ventricle (Jeremie et at, 1995). The chamber

Volume is computed from an equation integrating transverse diameters and inner length.

Systemic and Left ventricular hemodynamics: A microtip pressure transducer (Millar

SPC-320) Connected to a recorder (Windograf. Gould Electronics) is inserted into the right

carotid artery to record systolic and diastolic blood pressures. The pressure transducer is

advanced into the LV to measure .LV systolic (LVSP) and end-diastolic (LVEDP) pressures.

the first derivative of LV pressure over time (+dPJ’dt) and heart rate.

Non-invasive blood pressure: Systolic blood pressure and heart rate are measured by the

tail-cuff method (Letica LE 5002) in conscious rats.

Urine electrolytes, hormones: Rats are individually housed in metabolic cages and 24-h

urine collected on 1 ml HCl 6N. Water intake is measured. Urine catecholamines are

extracted on Bondelut C13 columns (Varian). separated by HPLC (Apex-ll 018. 3 pm,

50x4.5 mm analytical column, Jones Chromatography) and quantified with an

electrochemical detector (Coulochem ll, ESA) (Goldstein at at, 1981). Plasma and urine

aldosterone, and plasma angiotensin it is determined with specific radioimmunoassays

(Aidoctk-Z, DiaSorin and Angiotensin ll, Nichols Diagnostics). Urine sodium and potassium

are measured by fiamme photometry.

Sample size

10 animals analyzable in each treatment groups are sufficient to detect biologically

significant differences. Only rats with an infarct size of at least 10% of the LV section area

are included in the final anaiysis.

Endotheiial dysfunction is being acknowledged as a critical factor in vascular diseases. The

endothelium plays a bimodal role as the source of various hormones or by—products with

opposing effects: vasodilation and vasoconstriction, inhibition or promotion of growth,

fibrinolysis or thrombogenesis. production of anti—oxidants or oxidising agents. Genetically

predisposed hypertensive animals with endothelial dysfunction constitute a valid model for

assessing the efficacy of a cardiovascular therapy.

Endotheiial disfunction is characterized by, for example. increased oxidative stress, causing

decreased nitric oxide. increased factors involved in coagulation or fibrinolysis such as
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plasminogen activating inhibitor—1 (PAM), tissue factor (TF), tissue plasminogen activator

(tPA), increased adhesion motecules such as ICAM and VCAM, increased growth factors

such as bFGF. TGFb, PDGF, VEGF. all factors causing cell growth inflammation and

fibrosis.

The treatment-e.g. of endothelian dysfunction can be demonstrated in the following

pharmacological test:

Material and methods

Male 20-24 week-old SHR. purchased from RCC Ldt (Fullingsdorf, Switzerland), are

maintained in a temperature- and light-controlled room with free access to rat chow (Nafag

9331, Gossau, Switzerland) and tap water. The experiment is performed in accordance with

the NIH guidelines and approved by the Canton Veterinary office (Bew 161, Kantonales

Veterinaramt. Liestal, Switzerland). All rats are treated with the NO synthesis inhibitor L-

NAME (Sigma Chemicals) administered in drinking water (50 mgll) for 12 weeks. The

average daily dose of L-NAME calculated from the water consumed was 2.5 mgfkgld (range

2.12.? ).

The rats can be divided into 2 or 3 groups: group 1, control (n = e.g. 40); Group 2. a salt

according to the present invention; n = e.g. 40); for testing combinations Group 3,

combination partner;(n = e.g. 30). The drugs are administered in drinking fluid. The

pressure effect of Ang II at 1 mglkg obtained in controls normotensive rate can be reduced

after treatment with a salt according to the present invention (Gervais et al. 1999).

Body weight is measured every week. Systolic blood pressure and heart rate are recorded

by tail cuff plethysmography 3 and 2 weeks before starting the study and at 2 weeks after

drug administration. Urine is collected over a 24 hour period from rats kept in individual

(metabolic) cages the week before starting treatment and at weeks 4 and 12 for volume

measurement and protein, creatinine, sodium and potassium determination using standard

laboratory methods. At the same time points, blood samples are withdrawn from the retro—

orbital plexus (maximum ‘1 ml) for creatinine, Na+ and K* assays.

Ten rats from each group are sacrificed at 4 weeks for collection of kidney and heart for

morphological analysis. The remaining rats are sacrificed at 12 weeks. Cardiac and kidney
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weight is recorded. Terminal blood sampling is performed in 5 % EDTA at 4 (morphometry

study) and 12 (end of the study) weeks for aldosterone, determination by radioimmunoassay

using a UFO coat—a-count aldosterone—RIA kit (Bflhlmann, Switzerland).

Statistical analysis:

All data are expressed as mean i SEM. Statistical analysis is performed using a one-way

ANOVA, followed by a Duncan’s multiple range test and a Newman—Keuis test, 7for

comparison between the different groups. Results with a probability value of less than 0.05

are deemed statistically significant.

An improvement of regression of artherosclerosis without effecting the serum lipid levels

can, for example, be demonstrated by using the animal model as disclosed by H. Kano et al.

in Biochemical and Biophysical Research Communications 259, 414-419 (1999).

That the salts or combinations according to the present invention can be .used for the

regression of a cholesterol diet-induced atherosclerosis, can be demonstrated using the test
model described, e.g., by C. Jiang et al. in Br. J. Pharmacol. (1991), 104. 1033-1037.

That the salts or combinations according to the present invention can be used for the

treatment of renal failure, especially chronic renal failure, can be demonstrated using the test

model described, e.g., by D. Cohen et al. in Journal of Cardiovascular Pharmacology. 32: I

87-95 (1998).

The present pharmaceutical preparations which, if so desired, may contain further

pharmacologically active substances, are prepared in a manner known per se, for example

by means of conventional mixing, granulating, coating, dissolving or iyophiiising processes,

and contain from about 0.1% to 100%, especially from about 1% to about 50%, of

lyophiiisates up to 100% of the active substance.

The invention similarly relates to compositions containing the salts according to the

invention.

The invention similarly relates to the use of the salts—according to "the invention preferably for

the production of pharmaceutical preparations, especially for the prophylaxis and also for the
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treatment of diseases or conditions which may be inhibited by blocking the AT1 receptor.

Primary usages are for the treatment of high biood pressure and congestive heart failure, as

well as post-myocardial infarction.

The invention similarly relates to the use for the prophylaxis and treatment of diseases or

conditions which may be inhibited by blocking the AT1 receptor, characterised in that a

patient, including a human patient, requiring such treatment is administered with a

therapeutically effective amount of a salt according to the invention, optionaliy in combination

with at least one composition for the treatment of cardiovascular diseases and related

conditions and diseases listed hereinbefore or hereinafter.

The invention similarly relates to combinations, e.g. pharmaceutical combinations, containing

a salt of the present invention or in each case a pharmaceutically acceptable salt thereof in

combination with at least one composition for the treatment of cardiovascular diseases and

related conditions and diseases as listed hereinbefore or hereinafter, or in each case a

pharmaceutically acceptable salt thereof. Combinations with other compositions for-the
treatment of cardiovascular diseases and related conditions and diseases as listed

hereinbefore or hereinafter, or in each case a pharmaceutically acceptable salt thereof, are

likewise objects of the present invention.

The combination may be made for example with the following compositions. selected from

the group consisting of a:

(i) HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(ii) angiotensin converting enzyme (ACE) Inhibitor or a pharmaceutically acceptable salt

thereof,

(iii) calcium channel blocker or a pharmaceutically acceptabie salt thereof.

(iv) aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof,

(v) aldosterone antagonist or a pharmaceutically acceptable salt thereof,

(vi) dual angiotensin converting enzymefneutral endopeptidase (ACEINEP) inhibitor or a

pharmaceutically acceptable salt thereof,

(vii) endothelin antagonist or a pharmaceutically acceptable salt thereof,

(viii) renin inhibitor or a pharmaceutically acceptable salt thereof, and

(ix) diuretic or a pharmaceuticaliy acceptable salt thereof.
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HMG-Co—A reductase inhibitors (also called B-hydroxy—B—methylglutaryi—co-enzvme-A

reductase inhibitors) are understood to be those active agents that may be used to lower the

lipid levels including cholesterol in blood.

The class of HMG-Co-A reductase inhibitors comprises compounds having differing

structural features. For example, mention may be made of the compounds that are selected

from the group consisting of atorvastatin, cerivastatin, compactin, dalvastatin,

dihydrocompactin, fluindostatin. fluvastatin, lovastatin, pitavastatin. rnevastatin, pravastatin,

rivastatin, simvastatin. and velostatin, or, in each case, a pharmaceutically acceptable salt

thereof.

Preferred HMG—Co—A reductase inhibitors are those agents which have been marketed, most

preferred is fluvastatin and pitavastatin or. in each case, a pharmaceutically acceptable salt

thereof.

The interruption of the enzymatic degradation of angiotensin I to angiotensin ll with so—called

ACE-inhibitors (also called angiotensin converting enzyme inhibitors) is a successful variant

for the regulation of blood pressure and thus also makes available a therapeutic method for

the treatment of congestive heart failure.

The class of ACE inhibitors comprises compounds having differing structural features. For

example. mention may be made of the compounds which are selected from the group

consisting alacepril. benazepril. benazeprilat, captopril. ceronapril. cilazapril. delapril.

enalaprii, enaprilat, fosinopril, imidapril. lisinopril, moveltopril. perindopril. quinapril, ramipril,

spirapril, temocapril, and trandolapril, or, in each case, a pharmaceutically acceptable salt

thereof.

Preferred ACE inhibitors are those agents that have been marketed, most preferred are

benazepril and enalapril.

The class of 00135 essentially comprises dihydropyridines (DHPs) and non-DHPs such as

diltiazem-type and verapamil—type CCBs.
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A CCB useful in said combination is preferably a DHP representative selected from the

group consisting of amlodipine, felodipine, ryosidine, isradipine, lacidipine. nicardipine,
nifedipine, niguldipine. niludipine. nimodipine, nisoldipine, nitrendipine. and nivaldipine, and
is preferably a non-DHP representative selected from the group consisting of flunan’zine.

prenylamine, diltiazem. fendiline, gallopamil, mibefradil, anipamil. tiapamil and verapamil,

and in each case, a pharmaceutically acceptable salt thereof. All these CCBs are

therapeutically used, e.g. as anti-hypertensive, anti-angina pecton’s or anti—arrhythmic drugs.

Preferred CCBs comprise amlodipine. diltiazem. isradipine. nicardipine, nifedipine,

nimodipine, nisoldipine. nitrendipine. and verapamil. or, e.g. dependent on the specific CCB.

a pharmaceutically acceptable salt thereof. Especially preferred as DHP is amlodipine or a

pharmaceutically acceptable salt. especially the besylate, thereof. An especially preferred
representative of non-DHPs is verapamil or a pharmaceutically acceptable salt, especially

the hydrochloride, thereof.

Aldosterone synthase inhibitor is an enzyme that converts corticosterone to aldosterone to
by hydrox'ylating cortocosterone to form 18-OH-corticosterone and 18-OH-corticosterone to

aldosterone. The class of aldosterone synthase inhibitors is known to be applied for the

treatment of hypertension and primary aldosteronism comprises both steroidal and non-

steroidal aldosterone synthase inhibitors. the later being most preferred.

Preference is given to commercially available aldosterone synthase inhibitors or those

. aldosterone synthase inhibitors that have been approved by the health authorities.

The class of aldosterone synthase inhibitors comprises compounds having differing

structural features. For example, mention may be made of the compounds which are

selected from the group consisting of the non-steroidal aromatase inhibitors anastrozole,

fadrozole (including the (+)—enantiomer thereof), as well as the steroidal aromatase inhibitor

exemestane. or, in each case where applicable, a pharmaceutically acceptable salt thereof.

The most preferred non-steroidal aldosterone synthase inhibitor is the (+)—enantiomer of the

hydrochloride of fadrozole (US patents 461730? and 4889861) of formula
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HCI

 
spironolactone.

A preferred dual angiotensin converting enzymelneutral endopetidase (ACEiNEP) inhibitor

is, for example. omapatrilate (cf. EP 629627), fasidotril or fasidotrilate, or, if appropriable, a

pharmaceutically acceptable salt thereof.

A preferred endothelin antagonist is, for example, bosentan (cf. EP 526708 A). furthermore.

tezosentan (cf. W0 96l‘19459), or in each case, a pharmaceutically acceptable salt thereof.

A renin inhibitor is. for example. a non-peptidic renin inhibitor such as the compound of

formula
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chemically defined as 2(8),4(S),5(S),T(S)-N—(3—amino-2,2—dimethyl-S-oxopropyl)-2,7—di(‘l-

methylethyl)-4-hydroxy—5-amino-8-[4-methoxy-B-(3-rnethoxy-propoxy)phenyl]-octanamide.

. This representative is specifically disclosed in EF’ 678503 A. Especially preferred is the
heml-furnarate salt thereof.

A diuretic is, for example. a thiazide derivative selected from the group consisting of

chlorothiazide, hydrochlorothiazide, methylclothiazide, and chlorothalidon. The most

preferred is hydrochlorothiazide.

Preferably, the jointly therapeutically effective amounts of the active agents according to the—
combination of the present invention can be administered simultaneously or sequentially in

any order, separately or in a fixed combination.

The structure of the active agents identified by generic or tradenames may be taken from the

actual edition of the standard compendium "The Merck Index” or from databases, e.g.

Patents lntemational (e.g. 1M8 World Publications). The corresponding content thereof is

hereby incorporated by reference. Any person skilled in the art is fully enabled to identify the

active agents and, based on these references, likewise enabled to manufacture and test the

pharmaceutical indications and properties in standard test models, both in vitro and in vivo.

The corresponding active ingredients or a pharmaceutically acceptable salts thereof may

also be used in form of a solvate, such as a hydrate or including other solvents, used for

crystallization.
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The compounds to be combined can be present as pharmaceutically acceptable salts. if

these compounds have, for example. at least one basic center, they can form acid addition

salts. Corresponding acid addition salts can also be formed having, if desired, an

additionally present basic center. The compounds having an acid group (for example

COOH) can also form salts with bases.

In a variation thereof, the present invention likewise relates to a “kil-of—parts”, for example, in

the sense that the components to be combined according to the present invention can be

dosed independently or by use of different fixed combinations with distinguished amounts of

the components, i.e. simultaneously or at different time points. The parts of the kit of parts

can then e.g. be administered simultaneously or chronologically staggered, that is at

different time points and with equal or different time intervals for any part of the kit of parts.

Preferably, the time intervals are chosen such that the effect on the treated disease or

condition in the combined use of the parts is larger than the effect that would be obtained by

use of only any one of the components.

The invention furthermore relates to a commercial package comprising the combination

according to the present invention together with instructions for simultaneous. separate or

sequential use.

Dosaging may depend on various factors, such as mode of application, species. age andior
individual condition. For oral application, the doses to be administered daily are between ca.

0.25 and 10 mglkg, and for warm-blooded animals with a body weight of ca. 70 kg,

preferably between ca. 20 mg and 500 mg, especially 40mg, 80mg, 160mg and 320mg
based on the free acid.

The invention is illustrated in particular by the examples and also relates to the new

compounds named in the examples and to their usage and to methods for the preparation
thereof.

The following examples serve to illustrate the invention without limiting the invention in any

way.
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Production of starting material

Starting materials for all new salthydrates of calcium vatsartan and magnesium valsartan

have been produced in the following manner. Additionally, the start materials have been

characterised by several analytical methods.

Example 8M1 (for §tading Material):

Production example as start material for the calcium salt as the tetrahydrate A036. in situ of

(S)—N-(1-carboxy-2-methyl-prop—1-yI)-N—pentanoyi-N-[2’—(1H-tetrazol—5—yl)—biphenyI—4-

ylmethyl]—amine

21.775 9 of (S)—N-(‘Icarboxy-Z-methyl-prop-1-yl)-N-pentanoyl—N-[2'—(1H-tetrazol-5-yi)—

biphenyl-4—ylmethyi1-amine are dissolved at room temperature in 300 ml of ethanol. By

careful addition of 300 ml of water, the ethanol concentration is reduced to 50% by volume.

Using a magnetic stirrer, 3.89 g of Ca(OH)2 are added slowly in small portions to this clear.

slightly acidic (pH 4) solution, so that the pH value temporarily does not exceed a value of

ca. 8. Because it absorbs C02 from the air, the Ca(OH)2 used contains traces of CaCOa;

therefore the added amount includes an excess of 5%. After adding the stoichiometrio

amount of Ca(OH)2, the pH is ca. 6, and after adding the excess it rises to 7. The solution

becomes turbid through the small amount of finely divided CaCOa , which is removed

through a folded filter. The product contained in the solution crystallises continuously upon

removal of the alcohol content by allowing to stand at room temperature. The procedure can

be accelerated by using a flat dish in a recirculating air drier at 40°C. After concentrating to

ca. one half, the alcohol content of the solution drops to ca. 10% by volume and most of the

product crystallises. It is filtered, rinsed for a short time with 10% by volume ethanol and
dried at 40°C until reaching a constant weight. (Sj-N-(t-carboxy-2—methyi-prop-1-y|)-N—

pentanoyl-N-[2‘-(1H-tetrazol—S-yI)—biphenyl~4-ylmethyI]-arnine calcium salt tetrahydrate A03,

is obtained.

The melting point for the tetrahydrate of the calcium salt of vaisartan A033 , produced
I according to the above given example for the start material, for a heating rate of 10 K-min'1 .

and in a closed specimen container with a small intemat volume of ca. 22 microliters is

determined as Tm, = 205°C and the melting enthalpy as AMSH = 92 kJ-mol". The density of

the crystals of the tetrahydrate Anna of the calcium salt of (S)—N-(1carboxy-Z-methyl—prop—L
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yt)—N—pentanoyl-N-[2’-(1H-tetrazol-S-yll-biphenyl—4-yl-methyl]-amine, produced according to

the example for start materials, determined by a helium pycnometer is 1.297 g-cma. The

specific optical rotation of the tetrahydrate of the calcium salt of valsartan A033 according to

this production example is measured at 20°C in methanol as a 1% solution [e]2°D= +1“ and

in water also at 20°C as a 0.4% solution [E11200 = -39°.

The enantiomer purity of the salt hydrate produced according to the process for the start

materials, namely the tetrahydrate of the calcium salt of valsartan A09, is determined by a

stereo—specific HPLC method. The stereo-specific separation is achieved by a chiral column

(Chiral AGP). The enantiomer purity for Am. is determined as ee = 100%.

The measurement of the infrared spectrum took place by means of ATR—IR (Attenuated

Total Reflection—Infrared Spectroscopy) using the instrument BX from Perkin-Elmer Corp.,

Beaconsfield, Bucks, England.

The characteristic absorption bands of the ATR—IR spectroscopy are listed below for the

tetrahydrate of the calcium salt of valsartan Agrca produced according to the example 3M1

with the following values expressedin reciprocal wave numbers (cm‘1): 3594; 3306; 2954;

1621; 1578; 1458; 1441; 1417; 1364; 1319; 1274; 1211; 1180; 1137; 1012; 1002; 758; 738;

696; 666.

The water content is in theory 13.2% for the tetrahydrate of the calcium salt of valsartan.

Using the thermobalanoe TGS—2 (Perkin-Elmer Corp. , Norwalk, CT USA ) the water content

. was determined as 13.0 %. A total formula was calculated for the tetrahydrate of the

calcium salt of valsartan A033 from this as (C24H27N503)2' Caz“ 3.9 H20.

Using thermogravimetry, in a water-free N2 atmosphere. the weight loss, i.e. the water loss

for the tetrahydrate as a function of temperature, was measured at a heating rate of 10

K-min ‘1 . The results for the calcium salt of valsartan tetrahydrate A053 are listed in the

following:

rfiperaturéi
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Calculation of the interiattice plane intervals from the X-ray powder pattern taken with a

Guinier camera is as follows for the characteristic lines for the batch of the substance A033

as tetrahydrate of the calcium salt of valsartan:

d in [A]: 16.27. 9.90. 9.39. 8.04, 7.71. 7.05. 6.49. 6.34. 6.20. 5.87. 5.75. 5.66. 5.20. 5.05.

4.95. 4.73, 4.55. 4.33. 4.15. 4.12. 3.95. 3.91. 3.87, 3.35.

Elementary analysis gives the following measured values of the elements present in calcium-

valsartan—tetrahydrate and of water. The water evaluation was carried out at 130°C after

expulsion. The findings of the elementary analysis. within the error limits. correspond to the
sum formula (c2. H2. N5 03) 2' Ca 2* - 4 H20. I

% found % calculated

C 52.82 52.83

H 6.42 6.47

N 12.91 12.83

0 20.20 20.53

water 13.25 13.21

Ca ' 7.03 7.35

Example 8M2 (for §tarting Material):

Production example of the magnesium salt as the hexahyd rate Amt; in slit: of (S)-N-(1-

carboxy-2—methyl—prop-1-yl)-N-pentanoy|—N-[2’-(1H-tetrazoI-S-yl)—biphenyl-4—ylmethylj-amine

43.55 g of valsartan (S)-N-(1carboxy—Z-methyl-prop—1-yl}-N-pentanoyI-N-[2'-(1H-tetrazol-5-

yl)-biphenyl-4—ylmethyl1-amine are dissolved at room temperature in 600 ml of 50% by

volume ethanol (from absolute ethanol - see Merck and quarz—bidistilled water). The slightly
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turbid solution becomes clear after adding a further 50 ml of 50% ethanol. Using a magnetic

stirrer, 4.03 g or 0.1 M M90 {Merck p.a.) are slowly added in small portions to this slightly

acidic solution with a pH value of 4. The pH value hereby rises to ca. 6. The process is

effected with an excess of 10%, i.e. a further 0.40 g of MgO are added. This excess is not

fully dissolved. and the pH value rises to ca. 'i'.5. The small residue is filtered from the

solution through a folded filter and washed with 50 ml of 50% ethanol.

The combined clear solution is carefully concentrated at 40°C whilst stirring with a magnetic

stirrer in a large crystallisation dish. Towards the end of this procedure. the solution has a

tendency to harden into a glassy gel. Scratching with a glass rod induces the in situ

crystallisation in this phase, which may be recognised by the white colour of the crystalline

solid thus formed. The product is dried at 50°C in a recirculating air drier until reaching a '

constant weight. The yield of magnesiumsalt as the hexahydrate AoJ'llg of (S)—N-(1;carboxy-

2-methyl-prop-1-yl)-N-pentanoyl-N—[2'—(1H-tetrazol-5—yl)—biphenyl—4—ylmethyl1—amine is 53.7 g

or 95% based on the valsartan employed as the free acid.

The melting point of the salt hydrate ACME] produced according to the above given procedure,

namely the magnesium-valsartan-hexahydrate, for a heating rate of 10 K-min", in a sealed

sample container with a small internal volume, in an amount of 2.24mg, was- measured at

Tins = 132°C and a melting enthalpy at AmsH =64 kJ-mol".

The density of the crystals of the hexahydrate of the magnesium salt of valsartan produced

according to example 8M2. determined by a helium pycnometer. is 1.273 g-cm‘a.
The specific optical rotation of the magnesium-vaisaHan-hexahydrate AOIMQ produced

according to the above example for start materials is measured as a 1% solution in methanol

[alzon ='-14" and with the same concentration in water as [01120.3 = -38°.

The enantiomer purity of the magnesium salt of valsartan hexahydrate AolMg produced

according to the process for the start materials is determined by a stereo-specific HPLC

method. The stereo-specific separation is achieved by a chiral coiu mn (Chiral AGP). The

enantiomer purity is determined as ee = 99.6%.

The measurement of the infrared spectrum took place by means of ATR-lR (Attenuated

Total Reflection-Infrared Spectroscopy) using the instrument Spektrum BX from Perkin

Elmer Corp., Beaconsfield, Bucks, England. '
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The starting material, the hexahydrate of the magnesium salt of valsartan AWE, has the

following characteristic absorption bands of the ATR-lR spectroscopy listed below with

values expressed in reciprocal wave numbers (cm'1): 3374; 3272; 2956; 1619; 1556:1465;

1420; 1394; 1271; 1175; 1015; 975; 836; 766; 751; 741; 730.

The theoretical water content of the hexahydrate of the magnesium salt of valsartan is

19.1%. Using a coupled instrument based on thermogravimetry-Fourier transformation-

infrared-spectroscopy (TG-FTIR. IFS 28 from the companies Netzsch Geratebau GmbH,

Selb. Bayern and Bruker Optik GmbH; Karlsruhe), whilst simultaneously measuring the

weight loss and identifying the material component given up, using infrared spectroscopy

(release of water), the water content was determined for the hexahydrate of the magnesium

salt of valsartan Anus with the weight toss up to the plateau for 225°C a 18.7%. The total

formula was calculated for the hexahydrate of the magnesium salt of valsartan Amy from this

as (C24H27N503)2'Mg2‘ - 5.9 H20.

Using thermogravimetry. in a water-free 'Nz atmosphere, the weight loss, i.e. the water loss

for the hexahydrate as a function of temperature, was measured at a heating rate of 10

K-min ". The results for the magnesium salt of valsartan hexahydrate AWE, are listed in the

following:
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Calculation of the interlattice plane intervals from the X-ray powder pattern taken with a

Guinier camera is as follows for the characteristic lines for this batch of the magnesium salt

of valsartan hexahydrate AOIMQ:

d in [A ]: 19.78, 10.13, 9.84, 7.28, 6.00, 5.81, 5.67. 5.21, 5.04, 4.88, 4.21, 4.18, 4.08, 3.95,

3.46, 3.42.

Elementary analysis gives the following measured values of the elements present in the

hexahydrate of the magnesium salt of valsartan and of water. The water evaluation is I
carried out at 130°C after expulsion. The findings of the elementary analysis, within the error

limits, correspond to the sum formula ((324 Hz? N5 03) 2' Mg 2* - 6 H20. I

% found % calculated

C 51.03 50.94

H 7.00 6.95

N 12.45 12.38

0 25.02 25.44

Water 19.08 19.10

Mg 4.35 4.29

Working Examples:

Examgie'1

Production of the calcium salt as the tetrahydrate Ame in situ of (S)—N-(1-carboxy-2-methyl-

prop-1—yt)—N-pentanoyl-N-[2‘~(1H-tetrazol—S-yl)—bipheny|—4-ylrnethyl]»amine

30.18mg of the calcium salt of (S)—N-(1-carboxy-2—methyI-propu1-y|)-N—pentanoy|—N-[2‘-(1H-

tetrazol-S-yl)—biphenyM-ylmethyfl-amine as tetrahydrate A033 is weighed into a '
thermobalance TBS-2 (Perkin-Elmer Corp. Norwalk, CT USA) and is partially dehydrated at

34°C in a waternfree N2 atmosphere with a flow rate of 50 mI-min'1 fer a time interval of 50

hours. The observed weight loss, i.e. water loss after the time interval of 50 hours is 7.9%.

The water bound at this endpoint for the calcium salt of valsartan was under consideration of

the water content for the starting material A033 which is 12.9%, only 5.0%. The consecutive

equilibration of the partially dehydrated calcium salt of valsartan is executed in an air

atmosphere with a relative humidity of 60% and at a temperature of 23°C. The equilibrated
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substance obtained is the (S)—N-(1-carboxy—2—methyl-prop-1-yl)—N-pentanoyl-N-[2'—(1H-

tetrazoI-S-yl}biphenyl-4-ylmethyl1-amine calcium salt tetrahydrate A153.

The melting point for the tetrahydrate of the calcium salt of valsartan A1 .03 produced I
according to example 1 for a heating rate of 10 K-min‘1 and in a closed specimen container

with a small internal volume of ca. 22 microliters and a sample weight of 2.67mg is Tm =

190°C. The enthalpy of fusion for A133 is calculated from the same measurement as

explained above with ArusH = 79kJ-mol'1.

The infrared spectrum of the (S)-N-(1-carboxy—2—methyl-.prop-1—yl)—N-pentanoyl—N-[2’—(1 H-

tetrazol—S—yl)-biphenyl-4-ylmethyl1-amine calcium salt tetrahydrate Am, is measured with a

ATR-IR instrument BX from Perkin Elmer Corp.. Beacorisfield, Bucks, England.

The characteristic absorption bands of the ATR-IR spectroscopy listed in the following for the

tetrahydrate of the calcium salt of vaisartan Am; with values expressed in reciprocal wave

numbers (cm'1): 3594; 3307; 2960; 1621; 1578; 1459; 1442; 1417; 140?; 1364; 1357; 1319;

1274; 1211:1180; 1137; 1105; 1099; 1012; 1003; 758; 738; 598.

The water content is in theory 13.2% for a tetrahydrate of the calcium salt of valsartan. Using

a thermobalance TGS—2 the water content was determined for the substance produced

according to example 1 with 13.4%. An amount of 1.1% H20 is free and not bound water in

the calcium salt of valsartan A155. so the total amount of bound water is 12.3%. A total

formula was calculated from this value for Atca as (cquflNsoaf‘ Caz+ - 3.7 H20.

Using thermogravimetry. in a water-free N2 atmosphere, the weight loss, i.e. the water loss

for the tetrahydrate of the calcium salt of valsartan as a function of temperature. was

measured at a heating rate of 10 K-min ‘1. The results for the calcium salt of valsartan

tetrahydrate Ama are listed as follows:
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Example 2

Production of the calcium salt as the tetrahydrate A233 in situ of (S)-N-(1-carboxy-2-methyl-

prop-1-yl)-N-pentanoyl-N—[2'-(‘l H-tetrazoI-S-yl)-biphenyl—4-ylmethyl1-amine

32.17mg of the calcium salt of (S)—N-(1-carboxy-2-n1ethyl—prop-1-y|)-N-pentanoyI-N-[2'-(1H—

tetrazol—5-yl)-biphenyl—4—yimethyl]-amine as tetrahydrate A033 is weighed into a

therrnobalance TGS—Z (Perkin-Elmer Corp. Norwalk, CT USA) and is partially dehydrated at

50°C in a water-free N2 atmosphere with a flow rate of 50 ml-rnin"j for a time interval of 21

hours. The weight loss, i.e. water loss is observed directly and reached a value of 9.9%. The

water bound at this endpoint for the calcium salt of valsartan is under consideration of the

water content for the starting material A053 which is 12.9%, only 3%, a value which

corresponds with a calcium salt of valsartan monohydrate.
The equilibration of this monohydrate of the calcium salt of valsartan in an air atmosphere

with a relative humidity in air of 29% and at a temperature of 23°C is directly observed over a

time interval of 46 hours in the thermobalance by a practically equlibrium situation with an

uptake of 6.0% H20. The final content of bound water is 9.0%, corresponding to 2.6 mole

water per molecule of calcium salt of valsartan. The substance, namely the (CZ4H26N503)2‘

Ca“ 2.6 H20 is additionally water equilibrated in an exsiccator with a relative humidity of

90.5%. at a temperature of 23°C and over a time interval of 72 hours. (S)-N-(1~carboxy-2—

methyl-prop—1-yl)-N—pentanoyl—N—[2’-(1H-tetrazot-S-yl)-biphenyI-4-ylmethyli-amine calcium

salt tetrahydrate A233 is obtained.

The melting point for the tetrahydrate of the calcium salt of valsartan Aztla Produced

according to example 2, for a heating rate of 10 K-min'1 and in a closed specimen container

with a small internal volume. and with a sample weight ot 1.56mg measured in a 080

Pyris 1 (Differential Scanning calorimeter) is determined as This = 195°C and the melting as

AMH = as tumor".
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The water content is in theory 13.2% for a tetrahydrate of the calcium salt of valsartan. Using

a thermobalance TGS-2 (Perkin-Elmer Corp. Norwalk, CT USA) with a measurement in a

water-free N2 atmosphere. the water content for the substance produced according to

example 2 for the temperature interval of 25 to 225°C is determined as 12.6%. A total

formula is calculated from this value for A233 as (024H2?N503)2- Ca2+ - 3.8 H20.

Using thermogravimetry. in a water-free N2 atmosphere, the weight loss, i.e. the water loss

for the tetrahydrate A233 as a function of temperature. is measured at a heating rate of 10

K-min '1 . The results are listed as follows:

 11.1 -

11.9

12.3

12.5 _

12.6

12.?

13.3

Calculation of the interla’rtice plane intervals from the X-ray powder pattern measured with a

Guinier camera is as follows for the characteristic lines for this batch of tetrahydrate of the

calcium salt of valsartan Ame: _ ‘-

din [A] : 16.16, 9.90, 9.40, 8.05, 7.72, 7.04, 6.49, 6.35, 5.82, 4.94, 4.?3, 4.13, 3.93.

Example 3

Production of the calcium salt as the trihydrate Brae in situ of (S)—N-(1-carboxy-2—methyl-

prop—1-yl)—N-pentanoyI-N-[2'-(1H-tetrazo|—5-y|)-biphenyl-4—ylmethyl]-amine
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28.24mg calcium salt of'(S)-N-(1carboxy-Z—methyl-prop—1-yl)-N-pentanoyl—N-[2'—(1H-tetrazoi-

5—yi)—biphenyl-4-ylmethyI1—amine as tetrahydrate A058 is placed into an open pan of a

thermobalanoe TGS-2 (Perkin-ElmerCorp. Norwalk; CT USA) and has been partially

dehydrated at 50°C in a water-free N2 atmosphere having a flow rate of 50 ml-min'1 for a

time interval of 28 hours. The weight loss, i.e. water loss is observed directly with the

thermobaiance and the final stage of dehydration is selected at a water loss of 10.0%. The -

water bound at this endpoint for the product calcium salt of valsarlan was 2.9%, a value

which corresponds with 0.8 mole water which is in relation with one mole of calcium salt of

valsartan.

The equilibration of this monohydrate is spontanous at a temperature of 22°C and a relative

humidity in air of 34% with a relaxation time of about 1 hour. The final equilibration is

practically reached after 9 hours with a content of water of 9.7%. The dehydration-hydration

process provided the substance (S)-N-(1-carboxy—2-methyl-prop~1-yl)-N-pentanoyl—N-[2‘-(1H-
tetrazol-S-yl)—biphenyi-4-ylmethyl1—amine calcium salt trihydrate B1Ica .

The melting point for the trihydrate of the calcium salt of valsartan B”;a produced according

to example 2, for a heating rate of 10 K-min‘1 and in a closed specimen container with a

small internal volume. and with a sample weight of 3.98mg is determined as Tm = 176°C

and the melting enthalpy is AmsH = 7 kJ-mol“. The crystallinity of the calcium salt of vaisartan

81.03 is ca. 10%.

The water content is determined with a thermobalance TGS-Z (Perkin-Elmer Corp. Norwalk.

CT USA) with a measurement in a water-free N2 atmosphere and a heating rate of 10 K-min‘

1. The water content for the substance Ema , produced according to example 3. is for the

plateau at the temperature of 225°C determined with 9.7%. The total amount of water bound

in B133 is 9.2% caiculated from the weight loss at 225°C and the amount of water which is

evaporated at 25°C. A total formula is calculated from this value for Ema as (CZ4H3N503)2'

Ca” - 2.7 H20.

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss. i.e. the water loss

for the trihydrate Ema as a function of temperature, was measured at a heating rate of 10

K-min ’1 . The measurements are elucidated as follows:
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Calculated values of the interlattice plane intervals from the X-ray powder pattern measured

with powder diffractometer PW 1710 from Philips Analytical X-ray, 7602 Amelo, NL are
corrected with reference measurements made with the Guinier camera (FR 552 from Enraf

Nonius, Delft, ML). The corrections for the interlattice plane intervals to reach the values

measured and calculated for the Guinier camera from the powder diffractometer PW 1710

were ranging from +0.55A for a d value of 16A to +0.02A for a d value of 5.7A. No

corrections are necessary for lower d values.

The interlattice plane intervals are given in the following for the trihydrate of the calcium salt

of valsartan B133, produced according to example 3: I

d in [A] : 16.1, 11.5, 10.0, 9.42, 9.12, 8.10, 7.78, 7.03, 6.46, 6.08, 5.76, 5.12, 4.91.4.72,

4.48, 4.31.

Example 4

Production of the calcium salt as the trihydrate 82.0,, in situ of (S)—N-(1-carboxy-2—methyl-

prop-1-yl}-N-pentanoyl-N-[2'—(1H-tetrazol-5-yl)-biphenyl-4-ylmethy11—amine

33.84mg calcium salt of (S}-N-(1-carboxy-2—methyl—prop—1-y|)-N-pentanoyl-N—[2’-(1H—tetrazol-

5-yl)-biphenvl—4-ylmethy1]-amine as tetrahydrate Ao'ca is placed into an open pan of_ a

thermobalance TGS—2 (Perkin-Elmer Corp. Norwalk, CT USA) and the tetrahydrate A038 is

been partially dehydrated at 61°C in a water-free N2 atmosphere with a gas flow of 50 I
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ml-min'1 over a time interval of 205 minutes. The weight loss, Le. water loss is observed

directly with the thermobalance and the final stage of dehydration is selected to a water loss
of 6.4%. The water still bound at this endpoint for the substance of calcium salt of valsartan

was 6.5%. a value which corresponds with 1.9 mole water in relation with one mole of

calcium salt of valsartan. The equilibration of the dihydrate at 23°C and 22% relative

humidity in air with a relaxation time of about 30 minutes revealed a production of a

trihydrate. The dehydration-rehydration process provided the substance (S)—N-(1-carboxy-2-

methyl-prop-1-yl)—N-pentanoyI-N-[2'-(1H—tetrazol-S-yl)—biphenyl-4—ylmethy|]-amine calcium

salt trihydrate B233 .

The melting point for the trihydrate of the calcium salt of valsartan 3233 produced according

to example 4. for-a heating rate of 10 K-min‘f', in a closed specimen container with a small

internal volume, and with a sample weight of 2.49mg is determined as Tm = 198°C and for

the second component Tm = 204°C: The two melting points are elucidated easily. namely,

that the produced material is a mixture of the trihydrate 82.03 and the tetrahydrate A039. The

enthalpy of fusion for the two melting peaks reveal the values for the trihydrate [-32.53 of

AmH = 53 kJ-mol“ and for the tetrahydrate A053 of AmsH = 4 kJ-mol“.

The DSC (Differential Scanning Calorimetry) curve with a sample weight of 2.49mg of the

trihydrate Bay;a caicium salt of (S)—N-(1-carboxy-2—methyI-prop-1—yI)-N¥pentanoyl-N—[2'-(1H-_
tetrazol-5-yI)—biphenyl-4-y|methyfl-amine with a heating rate of 10 K-min'1 in-an closed _
specimen container with a small internal volume reveals in addition to the melting peaks at

198 and 204°C a glass transition as a solid state phenomena related to amorphous

substances. The glass transition temperature is determined with a value of T9 = 66°C and

the change of the specific heat is for this temperature Acp = 0.10 J-(g-K)“. The glass

transition temperature observed is an absolute evidence of amorphous material present in

the substance produced according to example 4 and the value for the change of the specific

heat is a parameter for the quantization of the amorphicity. .

An additional amount of estimated 18% is amorphous material. the trihydrate 82.03 is
approximated with the enthalpy of fusion of 53 kJ-moi“ as 78% and the tetrahydrate Ame,

which has in pure form as starting material the enthalpy of fusion AMH = 92 kJ-mcl'1 is

approximated in the produced material of example 4 kJ-mol'1 with 4%.
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The water content is determined with a thermobalance TGS—Z (Perkin—Elmer Corp. Norwalk,

CT USA) with a measurement in a water-free N2 atmosphere and a heating rate of 10 K-min‘

1. The water content for the substance Bzca , produced according to example 4, is for the

plateau of the weight loss at the temperature of 225“C determined with 9.7%. A total formula

was calculated from this value for Bu;a as (CNHHNsng‘CaZ’ - 2.8 H20.

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, i.e. the water loss

for the trihydrate 82.5,. as a fUnction of temperature, is measured at a heating rate of 10

K-min ‘1 . The measurements are elucidated as follows:

 
Calculated values of the interlattice plane intervals from the X-ray powder pattern measured

with a Guinier camera FR 552 from Euraf Nonius, Delft, NL on a X-rax film in transmission

geometry, using Cu-Ka, radiation. are obtained for 82.52,. The interlattice plane intervals are

given in the following for the trihydrate of the calcium salt of valsartan 82,03: produced

according to example 4:

d in [A] : 16.2, 11.47, 9.94, 9.44, 9.01.843, 7.80, 7.05, 6.50, 6.09, 5.79, 4.95, 4.16, 4.74.

The enantiomer purity of the salt hydrate produced according to example 4 is determined by

a stereo-specific HPLC method. The stereo-specific separation is achieved by achiral

column (Chiral AG P). The enantiomer purity for the trihydrate of the calcium salt of valsartan

Bu;a is determined as ee = 99.65.
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game

Production of the calcium salt as thetrihydrate 83.03 in situ of (S)-N-(1-carboxy—2—methyl-

prop-1-yl)—N-pentanoyl—N-[2’-(1 H-tetrazol-S-yl)—biphenyl—4-ylmethyl1-amine

32.15mg calcium salt of (S}-N-(1-carboxy-2-methyl-prop-1-yl}-N-pentanoyl-N-[2’-(1H-tetrazol-

-5—yl)—biphenyl—4-ylmethyl]-amine as tetrahydrate A038 is placed into an open pan of a

thermobalance TGS-2 (Perkin-Elmer Corp. Norwalk, CT USA) and the tetrahydrate Am;a is

partially dehydrated at 60°C in a water-free N2 atmosphere with a gas flow of 50 ml-min'1
over a time interval of 255 minutes. The weight loss, i.e. water loss is observed with the

thermobalance and the selected final stage of dehydration is 7.0%. The water still bound at

this endpoint for the substance of calcium salt of valsartan was 5.9%, a value which

corresponds with 1.4 mole water in relation with one mole of calcium salt of valsartan. The

rehydration at 23°C and 30% relative humidity in air is observed with a process of a

relaxation time of 30 minutes. The dehydration-rehydration process provided the substance

(S)—N—(1-carboxy-2-methyl-prop-1-yl)—N-pentanoyl-N-[2’—(1H-tetrazol-S-yl)-biphenyl—4—

ylmethyl]-amine calcium salt trihydrate 83,03 .

The meiting point for the trihydrate of the calcium salt of valsartan 83.63 produced according

to example 5, for a heating rate of 10 K-min", in a closed specimen container with a small

internal voiume. and with a sample weight of 2.85mg is determined as Tm = 191°C.

Additional melting peaks are observed for the material produced according to example 5,

namely for 196. 205. and 213°C. The enthalpy of fusion for the different melting peaks are

used for an approximation of the quantitative analysis of the material produced according to

example 5, namely 87% of the material for the melting point 191°C as 83.33, 10% of the

material for the melting point 196°C as 82.03, 0.5% of the material for the melting point 205°C

as Anna. and 3% of the material for the melting point 213°C as D153. The results reveal

clearly a material, produced according to example 5, which is dominated by a main

component namely B35...

The water content is determined with a thermobalance TGS-2 (Perkin-Elmer Corp. Norwalk,

CT USA) with a measurement in a water-free N2 atmosphere and a heating rate of 10 K-min'

1. The water content for the material with Bap-a as the main component is for the plateau at

the temperature of 225°C determined with 10.1%. A total formula is calculated from for the

bound water content of 9.8% for Base as (CqugyNsoaiz' Caz+ - 2.9 H20.
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Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, i-e. the water loss

for the material, produced according to exampie 5, with Bag as the dominating component is

measured as a function of temperature at a heating rate of 10 K-min "1 . The measurements

reveal the following results:

 
Calculated values of the interlattice plane intervals from the X-ray powder pattern measured

with a Guinier camera FR 552 from Euraf Nonius, Delft, NL on a X-rax film in transmission

geometry, using Cu-Ka1 radiation. are obtained for the substance produced according to

example 5, with the main component Bang.

The interlattice plane intervals are given in the following for the material, produced according

to example 5, with the trihydrate of the calcium salt of (S)—N-(1-carboxy-2—methyl-prop-1-yl)—

N-pentanoyl-N-[2'-(1H~tetrazo|-5-yl)—biphenyl—4-ylmethyl]—amine 839,, as the dominating

component: ' '

d in [A] : 16.11, 11.44, 9.90, 9.40, 9.01, 8.04, 7.73, 7.03, 6.47, 6.33, 6.09, 5.80, 5.17, 4.95,

4.73, 4.48, 4.33, 4.15, 4.11, 3.94, 3.61.

The infrared spectrum of the (S)—N-(1-carboxy—2-methyl-prop-1-yl)—N-pentanoyl—N—[2’-(1 H-

tetrazol-S-vl)—biphenyl—4—ytmethyil-amine calcium salt trihydrate 83.63. as the main component

of the material produced according to example 5 is measured with a ATR-IR instrument BX

from Perkin Elmer Corp., Beaconsfield, Bucks, England.
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The characteristic absorption bands of the ATR-lR spectroscopy are listed in the following

for the material produced according to example 5; containing the dominating substance, _

namely the calcium salt as trihydrate (S)-N-(1-carboxy-2—methyl-prop-1—yl)-N-pentanoyi-N-

[2‘-(1H-tetrazol—S-yI)-biphenyI—4-ylmethyll-amine Balsawith values expressed in reciprocal

wave numbers (cm'1): 3594; 3309; 2959; 2930; 2870; 1621; 1577; 1505; 1458; 1416; 1405;

1354; 1273; 1210; 1179; 1138; 1104; 1099; 1012; 1003; 974; 941; 906; 856; 841; 737; 667.

Example 6

Production of the calcium salt as monohydrate Cma in situ of (S)—N-(1-carboxy-2-methyl-

prop-1-yl)—N-pentanoyl-N-[2'-(1H—tetrazol-5-yi}-bipheny|—4—ylmethyl]—amine

65.5mg calcium salt of (S)-N-(1-carboxy-2—methyi-prop-1—yl)-N-pentanoyI—N-[2’—(1H-tetrazol—

5-yI)-biphenyI-4-ylmethyl1-amine as tetrahydrate Am;a is pressed into an open crucible of a

device which allows to set a temperature and a humidity program as fonction of time and

register for selected time intervals the X-ray diffraction pattern (powder diffraction chamber

X’Pert from Philips Analytical X-ray. 7602 Almelo. NL). The isothermal temperature is 40°C

and the water-free N2 atmosphere is set at a flow rate of 100 mi-min". In a parallel _

production step 4.66 mg (S)—N-(.1-carboxy-2—methyl—prop-1-y|)-N-pentanoyI-N-[2'-(1H-

tetrazo|-5-yt)-biphenyi-4—yimethyl1-amine as tetrahydrate Aorca is placed in an open crucible of

a thermobalance TGS—2 (Perkin-Elmer Corp. Norwaik, CT USA) and the tetrahydrate Am;a is

exposed to the following conditions: isothermal temperature 40°C; and to a water-free

atmosphere with a flow rate of'50 ml-min". The substance obtained in both of the devices

after 66 hours was the monohydrate of the calcium salt of (S)—N-(1-carboxy—2~methyl-prop-1—

yi)—N~pentanoyl-N-[2'-(1H-tetrazol-5-yl)-biphenyl—4—ylmethyll—amine C153.

The 'water content was determined with the thermobalance TGS-2. The weight loss, i.e. the

water loss after 66 hours in the water-free atmosphere was 9.8%. yielding to a water content

in the product C155, of 3.1%. A total formula was calculated from this value for Cma produced

according to example 7 as (C24H27N503) 'Ca2+ - 0.9 H20.

Calculation of the interlattice plane intervals of the monohydrate of the calcium salt of

valsartan Cm, had been‘taken from the X-ray powder patterns measured with the powder

diffraction chamber X'Pert from Philips Analytical X-ray, 7602 Almelo. NL. The characteristic

lines for the product C153 are listed in the following:
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d in [A]: 15.96, 15.04, 11.56. 9.85. 9.40, 8.02, 7.53, 6.11, 4.49.

Example 7 .

Production of the di-{calcium salt of (S)-N-(1-carboxy—2—methyl-prop-1-y|)-N-pentanoyl—N-[2‘—

(1H-tetrazo|-5-yl)—biphenyi-4—y|methyil-amine} pentahydrate 0132. in situ

30.65mg of the calcium salt as tetrahydrate of (S)—N-(1~carboxy-2—methyl—prop-1-yl)—N-

pentanoyi-N-[2'-(1H-tetrazol-5—yl)-biphenyl-4-yimethyI]-amine A038 is placed into an open pan
of a thermobalance TGS—Z (Perkin-Elmer Corp. Norwalk, CT USA) and the tetrahydrate

Ame is exposed at a temperature of 90°C in a water-free atmosphere with a gas flow of 50
ml-min'1 over a time interval of 55 minutes. The dehydration of the tetrahydrate reached at

the selected final stage a weight loss. i.e. a water loss'of 9.7%. The water bound at this

endpoint for the product of calcium salt of valsartan was 3.2%. a value which corresponds to

0.9 mole water in relation with one mole of calcium salt of valsartan. The hydration process

is performed at 23°C and with a relative humidity in air of 28%. The final equilibration is

practicain reached after4 hours. The process provided the product di-{calcium salt of (S)—N—
(1—carboxy-2—methyi-prop-1-yI)-N-pentanoyI-N-[2'-(1H-tetrazoI-S-yl)—biphenyi-4-ylmethy|]-

amine} pentahydrate Dma.

- The melting point for the'di-{calcium salt of (S)-N—(1-carboxy—2-methyi—prop—1-yl)-N—

pentanoyi-N-[2’-(1H-tetrazol-5—yl)-biphenyI-4-yimethyl1-amine} pentahydrateDiri;a , produced

according to exampie 7. for a heating rate of 10 K-min“, in a closed specimen container with
'a small internal volume, and with a sample weight of 1.41 mg is determined as Tius = 212°C

and the melting enthalpy is AmsH = 15kJ-Mol‘1.

The water content is determined with a thermobalance TGS-2 (Perkin-Elmer Corp. Norwaik,

CT USA) with a measurement in a water—free N2 atmosphere and a heating rate of 10 K-min‘

1. The water content for the substance Dma, produced according to example 7, is for the

plateau at the temperature of 225°C determined with 8.1%. A total formula is calculated with
the amount of bound water which is 8.0% for pm. as [ic24H2.ii.503)=‘cti“i2 - 4.6 H20.

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, i.e. the water toss

for the di—{calcium salt of (S)-N-(1—carboxy-2—methyI-prop-1-yi)rN-pentanoyl-N-[2'—(1H-

tetrazo1-5-5!|)-biphenyl—4-yimethyI]-amine} pentahydrate D133. produced according to example
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7, is measured as a function of temperature at a heating rate of 10 K-min ‘1 . The

measurements reveal the following results:

 
The infrared spectrum of the (Si-{calcium salt of (S)-N-(1-carboxy—2—methyl-prop-1-yl)—N-

pentanoyl-N-[2‘-(1H-tetrazol—5—yl)-biphenyl-4-ylmethyll—amine} pentahydrate is measured

with a ATR-IR instrument BX from Perkin Elmer Corp, Beaconsfield, Bucks, England.

'The characteristic absorption bands of the ATR-IR spectroscopy for the di-{calcium salt of

(S)—N-(1-carboxy-2—methyl-prop—1-yl)-N-pentanoyI-N—[2’-(1H—tetrazol-5-yl)—biphenyl—4—

ylmethyll-amine} pentahydrate Dma are listed in the following with values expressed in

reciprocal wave numbers (cm‘1): 3329; 2959; 2930; 2870; 1578: 1506; 1459; 1405; 1354;

1302; 1260; 1208; 1176; 1143; 1104; 10121004; 973; 941; 860; 839; 821; 757; 737; 667.

Calculated values of the interlattice plane intervals from X-ray powder patterns were

obtained from a Guinier camera FR 552 from Euraf Nonius, Delft, NL on a X-rax film in

transmission geometry, using Cu-Ka1 radiation.

The characteristic interlattice plane intervals are given in the following for the the di-{calcium

salt of (S)-NI-(1-carboxy-2—methyl-prop.—1-vl)—N—pentanoyl-N-[2’-(1H—tetrazol-5—yl)—biphenyl—4—

ylmethylj-amine} pentahydrate D153, produced according to example 7:

d in [A] : 15.46, 11.45, 9.36, 9.04. 7,756.46. 6.09, 5.82, 5.66, 5.16, 4.76, 4.48, 3.83, 3.60.
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Production of the calcium salt of (S)-N-(1-carboxy-Z-methyl-prop—1—yi)—N—pentanoyl-N—[2'—

(1H-tetrazol-S-yl)—biphenyl-4-ylmethyl]-amine as amorphous substance Ema in situ.

3.53mg calcium salt of (S)-N-(1-carboxy-2—methyl—prop-1-yl)—N-pentanoyl—N-[2'~(1H-tetrazoi-

5-yl)-biphenylrii-ylmethyE-amine as tetrahydrate Anna is put into a hermetically closed

specimen container made from gold with an internal volume of ca. 22 microliters. The

starting substance A033 is heated-up in a DSC Pyris 1 after cooling to —50°C to 216°C and
therefore transfered into the molten phase. The substance is taken out of the gold container

after cooling the container to room temperature. (S)—N-(1-carboxy-2—methyl—prop-1—yl)-N-

pentanoyl-N-[2"-(1H-tetrazol-S-ylJ-biphenyl-4-ylmethyll-amine calcium salt Ema in amorphous

form is obtained.

The substance Ema. produced according to example 8. contains 12.9% of water. The

thermal characterization of the calcium salt of {S)-N-(1-carboxy—2-methyl—prop-1-yl)—N-

pentanoyl-N-[2’-(1H-tetrazol-5-yl)—biphenyl-4-ylmethyI]-amine in amorphous form Ema with a

D80 Pyris 1 (Perkin-Elmer. Norwalk. CT USA) for a heating rate of 10 K-min'1 and in a

closed specimen container from gold with a smail internal volume,reveals a giass transition

temperature T9 = 101°C with a change of the specific heat capacity at the temperature

region of the melting point of Acp = 0.64 Jig-K)". No melting point and no enthalpy of fusion

is observed up to a temperature of 216°C measured with the DSC Pyris 1 under the same

conditions as performed for the glass transition measurements.

I The infrared spectrum of the amorphous calcium salt of (S)-N-.(1-carboxy-2-methyl—prop-1-

yl)—N—pentanoyl-N-[2'-(1H-tetrazol-5-yl)-biphenyl—4-ylmethyI]-amine Ema is measured with an
ATR—IR instrument BX from Perkin Elmer Corp, Beaconsfield, Bucks, England.

The characteristic absorption bands of the ATR-IR spectroscopy are shown for the

amorphous substance Ema. produced according to example 8, by the following values

expressed in reciprocal wave numbers (cm'1): 3587; 3307; 3182; 3053; 2961; 2870; 2358;

1621; 1578; 1506; 1459; 1441; 1417; 1364; 1319; 1301; 1274; 1211; 1180; 1137; 1105;

1099; 1013; 1003; 974; 941; 864; 856; 844; 823; 758; 738; 866.
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Example 9 .

Production of the calcium salt of (S)-N-(1-carboxy-2-methyl—prop—1-yl)—N-pentanoyl—N-[2‘¥

(‘l H-tetrazoI-S-yl)—biphenyl-4-ylmethyII-amine as amorphous substance F133 in situ.

4.14mg of the substance of the calcium salt trihydrate of (S)-N-(1-carboxy-2—methyl-prop-1-

yl)-N-pentanoyl—N-[2'-(1H-tetrazol-S—ylwiphenyl-4—ylmethyl]-amine Ba,Ca is placed in an open

crucible of a thermobalance TGS-2 (Perkin-Elmer, Nomalk. CT USA) and heated with a

heating rate of 10 K-min‘1 from room temperature up to 225°C. The substance 833., is

exposed in the thermobalance to a water-free atmosphere. The dehydrated substance

obtained with a weightless. i.e. water loss of 9.4% at 225°C is consecutively exposed to

31% relative humidityH and 23°C in air and a rehydration over 18 hours lead to the product.

namely the amorphous calcium salt of (S)—N—(1~carboxy-2-methyl-prop—1-y|)-N—pentanoyl—N-

{2'—(1H-tetrazol—5-yl)-biphenyl-z‘lwylmethyfl-amine F138.

The substance F133, produced according to example 9, is characterized With a D80 Pyris ‘l

(Perkin—Elmer, Norwalk, CT USA) applying a heating rate of 10 K-min"1 and using a closed

specimen container from gold with a small internal volume. The calcium salt of (S)—N-(1-

carboxy-Z-methyl-prop-1-yl)—N-pentanoyl-N~[2'—(1H-tetrazol—5-yl)‘—biphenyl-4-ylmethyl]-amine -

as amorphous substance F133 allowed to elucidate the observed glass transition with the

1380 (Differential Scanning Calorimeter). The glass transition temperature is Ta = 139°C and

the change of the specific heat capacity at the temperature region of the glass transition is

Acp = 0.42 J-(g-K)“. No melting point and no enthalpy of fusion is observed in the 080 when

the substance F133 is after cooling to —50°C heated up to 220°C with a heating rate of 10

K-min‘1. Therefore, the substance F133 has a crystallinity which is not detectable with the

method applied and the crystallinity is by an estimation of the sensitivity of the DSC Pyris 1

below 1%. The combined thermodynamic data existing. namely melting point and enthalpy of

fusion are an absolute prerequisite of a crystalline material or a crystalline substance.

The water content of the amorphous calcium salt of (S)-N-(1~carboxy-2—methyl-prop—1-yl)-N—

pentanoyl-N-[2'-(1H-tetrazol-5—yl)-biphenyl-4-ytmethyI]-amine F133 is determined using

thermogravimetry, in a water-free atmosphere. The weight loss. i.e. the water loss for the

substance Fm;a as a function of temperature, is measured at a heating rate of 10 K-min‘1 and

the results are listed in the following.
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The total formula of F153 is calculated as (C;~.;Hml\1503)2'Ca2+ containing 8.8% water.

Example 10

Production of the magnesium salt as hexahydrate Amy in situ of (S)—N-(1-carboxy-2-methyl-

prop-1-yl)—N-pentanoyl—N—[2‘-(1H-tetrazol—5-yl)-biphenyl-4-ylmethyII-amine.

28.81mg of the magnesium salt of (S)—N-(1-carboxy-2-methyl-prop—1-yl)-anentanoyl-N-[2‘-

(1H-tetrazo|-5-yl)-biphenyl-4—ylmethyl1-amine as hexahydrate AoMg is placed into an open

crucible of a thermobalance TGS—2 (Perkin-Elmer, Norwalk, CT USA) and treated in a water-

tree N2 atmosphere at a temperature of 50°C, having a flow rate of 50 ml-min'1 for a time

interval of 200 minutes. The weight loss, i.e. water loss at the endpoint was 9.4%. The water

still bound at this end point for the magnesium salt of valsartan was under consideration of

the water content for the start material Amg which is 18.7%, corresponds to 2.8 mole of

water in relation with one molecule magnesium salt of valsartan. The substance obtained

after this dehydration step is practically a trihydrate, which is exposed in a consecutive step

in air to a relative humidity of 31% at 24°C. The uptake of water revealed a relaxation time of

about 70 minutes. The substance obtained in reaching an equlibrium condition is the

polymorph Awg hexahydrate of the magnesium salt of (S)-N—(1-carboxy-2*methyI-prop-1-yl}—

N-pentanoyl-N-[2'-(1H—tetrazol—5-yI)—biphenyl-4—ylmethyfl—amine.

The melting point for hexahydrate of the magnesium salt of {S)—N-(1-carboxy-2—methyl-prop-

1-yi)-N-pentanoyI-N-[2'-(1H-tetraZoI-S-yl)-biphenylA-ylmethyfl-amine A1_Mg, produced

according to example 10, for a heating rate of 10 K-min“, and measured in a closed
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_ specimen container with a small volume of ca. 22 microliters, and with a sample weight of
1.92mg is Tim = 134°C. The enthalpy of fusion measured also with a D50 Pyris 1 is for A1 Mg,

produced according to example 10, AmH = 46kJ-Mol“.

The water content is in theory 19.1% for the hexahydrate of the magnesium salt of valsartan.

The water content of the hexahydrate of the magnesium salt of valsartan of the polymorph

mm is 114%, measured as weight loss for the plateau at 225°C. The total formula
calculated from this as the polymorph of the hexahydrate Awg is (Cz4H27N503)2' Mg2+ - 5.5

H20.

Using thermogravimetry, in a water-free N2 atmosphere, the weight loss, i.e. the water loss

for the polymorph of the hexahydrate AWE of the magnesium salt of (S)—N-(1-carboxy-2—

methyl-prop-‘l-yl)—N-pentanoyl—N-[2'—(1H-tetrazol-5—yi}-biphenyM-ylmethyfl—amine produced

according to example 7. is as a function of temperature, measured at a heating rate of 10

. K’min "" as follows:

 

  
The solid state characterization of the magnesium salt of (S)-N-(1-carboxy—2-methyl—prop-1-

yl)-N-pentanoyI-N-[2'-(1H-tetrazol-S—yI)-biphenyl-4-ylm9thyl]-amine for the polymorph of the

hexahydrate Aim is achieved by 8 X-ray powder pattern and by the evaluation of the

reflections into the interlattice plane intervals. The measurements are made with a Guinier

camera and the calculated lines for ALMS, namely the polymorph of the hexahydrate of the
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magnesium-salt of (S)—N—(1-carboxy—2-methyl-prop-1-y|)-N-pentanoyl—N-[2’-(1H-tetrazoi-S—yl)-

biphenyIA—ylmethyI]-amine are expressed in interlattice plane intervals as follows:
d in [A] : 19.58, 1663, 10.30, 9.83, 7.40, 6.83, 6.01, 5.93, 5.52, 5.34, 5.20, 5.11, 5.02, 4.87,

4.51,4.13, 4.06, 3.95. 3.73, 3.63, 3.42.

The enantiomer purity of the salt hydrate produced according to example 10, namely Awg is

determined by a stereo-specific HPLC method. The enantiomer purity is determined as ea =

99.63%.

Example 11

Production of a material as mixture of the magnesium salt of (S)-N-(1-carboxy—2—methyt-

prop-1-yl)—N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)—biphenyl—4-ylmethyll-amine as tetrahydrate

ng and the amorphous substance Ema of the magnesium salt of (S)—N-(1-carboxy-2-

methyl-prop-1-yI)-N-pentanoyl—N-[2'-(1H-tetrazo|-5-yi)—biphenylA-ylmethyIJ-amine and the

crystalline substance as monohydrate 01MQ of the magnesium salt of (S)-N-(1-carboxy—2-

methyl-prop—1-yI)-N-pentanoyl-N-[2‘-(1H-tetrazol-5»yl)—biphenyI-4-ylmethyil-amine.

71.4mg of magnesium salt of (S)—N~(1-carboxy—2—methyl—prop-1-yl)—N-pentanoyI-N-i2’-(1H-
tetrazol—S-yI)-biphenyl-4-ylmethyI]-amine as hexahydrate Amy is brought into an open

crucible of a device which allows to set a temperature and a humidity program as function of

time and register for selected time intervals the X—ray diffraction pattern (powder diffraction

chamber X’Pert from Philips Analytical X-ray, 7602 Almelo, NL). The isothermal temperature

is set at 35°C and the water-free N2 atmosphere is achieved with a flow rate of 100 ml-min".

in a parallel production step 5.36mg magnesium salt of valsartan as hexahydrate AWQ is

filled into an open crucible of a thermobalance TBS-2 (Perkin-Elmer Corp. Norwalk. CT

USA) and the start material was exposed to practically identical conditions as the start

material in the X-ray device, namely an isothennal-temperature of 35°C and a water-free

atmosphere with a flow rate 50 mi-min". The substance obtained after 42 hours in the

thermobalance is the monohydrate’ Dwg of the magnesium salt of (S)-N-(1-carboxy—2-

methyl-prop«1-y|)-N-pentanoyl-N-[2'—(1H-tetrazoI-5-yl)-biphenyl—4-ylmethyI]-amine. The

substance obtained in the powder diffraction chamber X’Pert is determined by the interlattice

plane intervals as monohydrate Dwg of the magnesium salt of (S)-N-(1~carboxy-2—methyl-

prop-1—yl)—N-pentanoyl-N-[2'—(1H-tetrazoI-5-yll-biphenyl-4-yimethyfl-amine.
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The bound water content of the monohydrate Dwg of the magnesium salt of (S)—N-(1-

carboxy—2-methy1-prop—1-y|)-N-pentanoyl-N-[2'—(1-H-tetrazol-S-yI)-biphenyd—4—ylmethyl]—amine

produced according to example 11 is determined with the thermobalance TGS-2 and is

2.8%. The total formula for mm is calculated from this as ((‘32.;H2?N50_a,)2'llllgz+ - 0.74 H20.

Calculation of the interlattice plane intervalsfrom the X-ray powder pattern taken with

temperature-humidity powder diffraction chamber X'Pert is for the most important lines of the

monohydrate Dwg of the magnesium valsartan:

I d in [A] : 15.10.1037. 10.27. 7.66. 7.21, 5.12, 4.75.

The substance. namely the monohydrate Dwg is kept for additional 35 hours at 35°C in a

water-free atmosphere in the thermobalance as well as in the powder diffraction chamber
X'Pert. Both of the substances obtained after 70 hours from the beginning of the treatment in

the two different devices revealed according to the thermobalance and the X-ray diffraction

pattern the existence of the monohydrate Dwg of the magnesium salt of valsartan. After 70

hours both of the substances were exposed to a higher relative humidity. In the X-ray device

X'Pert the conditions were 26°C and the relative humidity 45%. In the thermobalance the

conditions were 23°C and 30% relative humidity in air. Both of the materials obtained,

produced according to example 11 are mixtures of the tetrahydrate 81ng of the magnesium

salt of (S)—N-(1-carboxy-2—methyI-prop-1-yl)—N-pentanoyl-N-{2'-(1.H—tetrazol—S—yl)~biphenyI-4-

ylmethyl]-amine and the amorphous magnesium salt of (S)—N-(1-carboxy-2-methyl-prop-1-

yl)-N-pentanoyl-N-[2'-(1H-tetrazol—5-yl)-biphenyl—4-ylmethyl]-amine E1_Mg. '

The solid state characterization of the material produced finally after equilibration according

to example 11 is performed with a 030 Pyris 1 from Perkin-Elmer Corp., Norwalk. CT USA.

The glass transition is measured with a sample weight of 2.57mg in a sealed gold container

with a small internal volume of ca. 22 microliters and applying a heating rate of 10 K-min".

The glass transition temperature for the amorphous magnesium salt of valsartan Ewg as a

part of the material produced according to example 11 is T9 = 100°C and the change of the

specific heat Acp = 0.3 J-(g-K)“.

The water content of the material produced according to the example 11 within the powder

diffraction chamber X'Pert is for the magnesium salt of (S)—N—(1-carboxy-2-methyl—prop-1-yl)—

N~pentanoyI-N-[2'-{1H-tetrazol-S-ylybiphenyl-4—ylmethyl1-amine 13.0% measured with a

thermobalance TGS-Z. The total formula is approximated from this content of water for the
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crystalline part ng of the material produced according to example 11 as (CZ4H27N503)2'

Mg” - 3.8 H20.

The material, produced according to example 11 within the powder diffraction chamber

X'Pert with the main component E1,Mg and the second component B1 Mg shows the following

loss of water as a function of temperature measured with a thermobalance TGS—2 (Perkin-

Elmer Corp. Norwalk. CT USA). The heating rate selected was 10 K-min“. The weight loss is

tabulated as follows:

 
The crystalline part Bmg as the tetrahydrate of the magnesium salt of valsartan has been

characterized with calculated plane intervals from X-ray measurements performed with a

temperature-humidity powder diffraction chamber. The characteristic lines for the crystalline

part of this material are listed as follows:

d in [A] : 15.82. 11.02, 8.03.

Measurements of the infrared spectrum took place by means of ATR-lR (Attenuated Total

Reflection - Infrared Spectroscopy) using the instrument BX. The fotlowing characteristic

absorption bands expressed in reciprocal wave numbers (cm") for the material produced

according to example 11 within the thermobalance TGS—2 of Perkin-Elmer Corp, namely the

amorphous from Ewg as the main component and the crystalline form ng of the

magnesium salt of (S)—N-(1~carboxy-2—methyl—prop-1-yl)—N-pentanoyl-N-{2'-(‘lH-tetrazol-S-yl)-

biphenyl-4-ylmethyfl-amine:
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3182; 2960; 2870; 1596; 1508; 1460; 1406; 1359; 1302; 1264; 1206; 1174; 1104; 1013;

1005; 975; 941; 845; 819; 785; 738; 666.

Exam le 12

Production of the trihydrate Cw; of the magnesium salt of (S)-N-(1-urboxy—2—methyl—pr0p—1-

yl)-N-pentanoyI-N—[2‘-(1H-tetrazol—5—yI)-biphenyl—4—ylmethyl]-amine.

78.3m'g of magnesium salt of (S)-N—(1-carboxy—2—methyl—prop—1-y|)-N-pentanoyi—N-[2'-[1 H-

tetrazol—S-yl)—biphenyl-4-ylmethyl]—amine as hexahydrate Amg is pressed into an open

crucible of a device which allows to set a temperature and a humidity program as function of

time and register for selected time intervals the X-ray diffraction pattern (powder diffraction

chamber X’Pert). The isothermal temperature is 28°C and the water-free N2 atmosphere is

set at a flow rate of 100 ml-min". In a parallel production step 4.75mg of magnesium salt of

valsartan as hexahydrate Amg is placed in an open crucible of a therrnobalance TGS—Z. The

atmosphere in the thermobalanoe is water-free and the instrument is flashed with a N2 flow

of 50 ml-min'1. The substance obtained after 1 3 hours is the trihydrate Cmg of the

magnesium salt of (S)-N—(1-carboxy-2-methyl-prop—1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol—S-yl)-

biphenyt-4—ylmethyl]-amine.

The water content of the substance Cllmgis determined with a thermobalance TGS-2. The

weight loss, i.e. water loss after 13 hours in a water-free atmosphere at a temperature of

28°C is 8.5%, yielding a bound water content in the product ng of 10.0%. Atotal formula is

calculated from this value for cm, as (cmHflrugpa)?Mg2+ - 2.8 H20.

Calculation of the interlattice plane intervals is taken from X-ray powder patterns measured

with a powder diffraction chamber X’Pert. The characteristic lines for the trihydrate C1_Mg of

the magnesium salt of valsartan are as follows:

(:1 in [A] : 17.94, 10.23, 8.96, 7.18, 8.97. 8.81, 8.24, 5.93, 5.84, 5.72, 5.59, 5.42, 5.25. 5.11,

5.01. 4.82, 4.87. 4.57, 4.49, 4.30, 4.19, 4.13, 4.02, 3.88.

Example 13

Production of the magnesium salt of (S)-N-(1-carboxy-2-methyi—prop-1-yl)—N-pentanoyl—N-[2'-

(1 H-tetrazol-S—ylybiphenyl—4—yimethyn-amine in amorphous form E1 M9.
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4.02 mg magnesium salt of (S)-N-(1-carboxy-2—methyI-prop—1-yl)—N-pentanoyl-N-[2'—(1H-

tetrazol-S—yl)-biphenyI-4—ylmethyl1-amine as hexahydrate ADIMQ is filled into a sample pan of a

D30 Pyris 1 and the substance was cooled to —50°C and heated up to 145°C. The cooling

rate was 100 K-min‘1 and heating was 10 K-min". After cooling the molten substance to room

temperature the substance Emg was obtained as amorphous form of the magnesium salt of

(S)—N-(1—carboxy-2-methyl-prop—1—yl)-N-pentanoyl—N-{2'-(1H—tetrazol-5-yl)—biphenyl—4-

ylmethyfl-amine. -

The characterization of the substance Emg. produced according to example 14 is performed

with the DSC Pyris 1. The cooling of the obtained substance Ema to —50°C and the heating

up to 145°C in a DSC Pyris 1 with a heating rate of 1D K-min'1 in a sealed gold container with

a small internal volume revealed a glass transition phenomena. The glass transition

temperature measured for the amorphous form 51.119 of the magnesium salt of (S)-N-(1-

carboxy-2-methyl-prop—1-y|)—N-pentanoyI-N-[2’-(1H-tetrazo|-5-yi)-biphenyI-4-ylmethyl1-amine

is Tu= 73°C and the change of the specific heat capacity is Asp = 0.53 J-(g-K)‘1.

The water content is measured in a water-free N2 atmosphere and at a heating rate of

10 K-min‘1 using a thermobalance TGS-Z. The sample weight is 2.5mg and the water content .

is determined for the amorphous form 51.119 of the magnesium salt of (S)-N-(1-carboxy-2—

methyl-prop-1-yI)-N~pentanoyl-N-[2'-(1H-tetrazol-S-yl)-biphenyl—4-ylmethyI]-amine, produced

according to example 13 at the plateau of the weight loss for a temperature of 225°C with

15.5%. The total formula of Emma was calculated as (Cz4szN503)2' Mg2+ containing 15.5%
water.

Measurements of the infrared spectrum took place by means of ATR—lR (Attenuated Total

Reflexion-Infrared Spectroscopy) using an instrument BX. The following most important

absorption bands expressed in reciprocal wave numbers (cm‘j) characterize the magnesium

salt of (S)—N-(1-carboxy-2—methyl-prop-1-yl)—N-pentanoyl—N-[2'-(1H-tetrazol-5-yI)-biphenyl—4-

ylmethyll-amine in amorphous form Ema produced according to example 13:

3189; 2959; 2871; 2356; 1589; 1507; 1459; 1405; 1358; 1299; 1263; 1206; 1174; 1104;

1013; 1005; 974; 942; 841; 736; 668.

Formulation example 1:

Directly compressed tablet:
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proportion'per batch proportion per

H _
1 vaisartan calcium salt tetrahydrate 134.24

I— _
Avicel PH 102 (microcrystailine 60.408 36

I— --
lactose (crystalline) - 96.1494

aerosil 200 (silica, colloidal 0.839 .

anhydrous)

magnesium stearate (vegetable) . 6.2066

ingredient no. 1 is sieved through a 0.5 mm sieve and mixed for 15 minutes in a Turbula with .

   ingredient I

  

   

 

 
    

ingredients 1-6. Tablets are compress using a single punch tablet press with punches of a

diameter of 8mm.

Formulation example 2:

Tablet produced by roller compaction:

Ingredient ‘ proportion per proportion per

1 vatsartan magnesium salt hexahydrate 400 60 I

2 Avicel PH 102 (microcrystaiiine 270 54

  
 

 
  

  

  

 

cellulose)  
  

ingredients no. 1—5- are mixed for 50 minutes and compacted on a Freund roller compactor.

The band is milled and after admixing ingredient no 6, compressed into tablets using a single

punch tablet press with punches of a diameter of 8mm.
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What is claimed is:

1. A salt of valsartan selected from (1) polymorphs of the tetrahydrate,

(ii) poiymorphs oi the trihydrate,

. (iii) the monohydrate, and

(iv) the di—(calcium salt of valsartan) pentahydrate,

in each case of the calcium salt of valsartan, and the anhydrate thereof;

and selected from

(i) a polymorphic form of the hexahydrate,

(ii) the trihydrate,

(iii) the monohydrate, and

(iv) the tetrahydrate;

in each case of the magnesium salt of valsartan, and the anhydrate thereof.

2. . A salt according to claim 1 in crystalline, partially crystalline or amorphous form.

3. The tetrahydrate of the calcium salt of valsartan according to claim 1, characterised by

(i) an X—ray powder pattern taken with a Guinier camera comprising the following interlattice

plane intervals: d in [A]: 16.2-10.3, 11.410.2, 9910.2, 9.4102, 80610.1, 7.05101, 65010.05,

5.8210.05, 4.9410.05, 47310.05, 4.3310.05, 4.1710.05, 41310.05, 39310.05 or

(ii) an ATR-IR spectrum having the following absorption bands expressed in reciprocal wave

numbers (cm‘1): 2960 (m); 1621 (st); 1578 (st); 1459 (m); 1442 (m); 1417 (m); 1407 (m);

1364 (m); 1357(m); 1012 (m); 758 (m); 738 (st); 698 (m).

4. The tetrahydrate of the calcium salt of valsartan according to claim 1, characterised by

an X-ray powder pattern taken with a Guinier camera comprising the following interiattice

plane intervals: d in [A]: 16210.3, 9.9102, 9.4102, 8.05101, 10410.1, 64910.05,

' 5.821005, 49410.05, 41310.05, 39310.05. '

5. The trihydrate of the calcium salt of valsartan according to claim 1, characterised by an

X-ray powder pattern taken with a Guinier camera comprising the following interiattice plane

intervals:

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 290



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 291

W0 03!!)66606 PCTIEP03I'01047

-71-

d in [A]: 16.01-11.13, 11.4102, 10.0:02. 9.4i0.2. 8,081.0.1. 17510-1, 7.03:0.1, 6.48:0.05,

6.10i0.05, 5.16:0.05, 4.75i0.05.

6. The tn'hydrate of the calcium salt of valsartan according to claim 1. characterised by an

X-ray powder pattern taken with a Guinier camera comprising the following interlattice plane '

intervals: d in [A]: 16210.3, 11.5:02, 9.9:02. 9.4.+.0.2, 10410.1. 6.50:0.1, 57910.05,

4.74:0.05. 4.161005. 3.96:0.05.

7. The trihydrate of the calcium salt of valsartan according to claim 1. characterised by an

X-ray powder pattern taken with a Guinier camera comprising the following interlattice plane

intervals:

(i) d in [A]: 16.1:t0.3, 11.4:t0.2, 9,910.2. 9.4:02, 9.01:0.1. 10310.1. 6.47:t0.05, 53910.05,

4.1510135, 3.94:0.05; or I

(ii) an ATR-IR spectrum having the following absorption bands expressad in reciprocal wave

numbers (cm‘1): 1621(st); 1577(m); 1458(m); 1405(m); 1354(w); 1273(w); 1012(w); 756(m);

737(m); 667(m). '

8. The monohydrate of the calcium salt of valsartan according to claim 1, characterised

by an X-ray powder pattern taken with a Guinier camera comprising the following interlattice

plane intervals: d in [A]: 16.0:03. 15.0:03. 11.610.2.9.4:0.2. 75310.1, 6.11i0.05.

9. The pentahydrate of the di-(calcium salt of valsartan) according to claim 1.

characterised by an x—ray powder pattern taken with a Guinier camera comprising the

following interlattice plane intervals: d in [A]: 15510.3. 11.5i0.2, 9.4102, 9.04:0.1,

6.46:0.05. 6.091005. 5.82:0.05, 5.161005. 4.481005, 3.60:0.05.

10. An amorphous calcium salt of valsartan according to claim 1, characterised by heating

up from a temperature far below 0°C in open or closed sample pans up to 220°C or higher

temperatures by a glass transition temperature with a change of the specific heat capacity

and showing no melting point and no enthalpy of fusion.

11. The amorphous calcium Salt of valsartan according to claim 1, characterised by

(i) a water content of 11 i 2%

(ii) a glass transition of 94 : 20°C
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(iii) no melting point

(iv) no enthalpy of fusion.

12. The amorphous calcium salt of valsartan according to claim 1, characterised by

(i) a water content of 9 a 2%

(ii) a glass transition of 143 in 20°C

(iii) no melting point I

(iv) no enthalpy of fusion.

13. The hexahydrate of the magnesium salt of valsartan according to claim 1.

characterised by an X-ray powder pattern taken with a Guinier camera comprising the

following interlattice plane intervals: d in [A]: 19.6103. 16.6:03, 10.3102, 9.8102, 7310.1.

6.01i0.05, 5.921005, 5.551005, 5.38i0.05, 4.90i0.05, 4.13:0.05. 4.0?i0.05, 3.43:0.05.

14. The tetrahydrate of the magnesium salt of valsartan according to claim 1,

characterised by an X-ray powder pattern taken with a Guinier camera comprising the

following interlattice plane intervals: d in [A]: 15.8203, 11.010.28.0102.

15. The trihydrate of the magnesium salt of vatsartan according to claim 1, characterised

_ by an X-ray powder pattern taken with a Guinier camera comprising the following interlattice

plane intervals: d in [A]: 17.9:03. 10210.2. 8.96:0.2, 11810.1, 5.93:0.05, 5.841005,

5.42:0.05. 5.11i0.05. 5.011005, 48210.05. 4.67:0.05. 4.301005, 41910.05. 4.13:0.05,

4.021005.

16. The monohydrate of the magnesium salt of valsartan according to claim 1,

characterised by an X-ray powder pattern taken with a Guinier camera comprising the

following interlattice plane intervals: d in [A]: 15.1102. 10.9102, 10.3102. 7.66:0.1.

5.12:0.05.

17. An amorphous magnesium salt of valsartan according to claim 1. characterised by

heating up from a temperature far below 0°C in open or closed sample pans up to 220°C or

higher temperatures by a glass transition temperature with a change of the specific heat

capacity and showing no melting point and no enthalpy of fusion.
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18. The amorphous magnesium salt of valsartan according to claim 1, characterised by

(i) a water content of 16 1 3%

(ii) a glass transition of 78 i 20°C

(iii) no melting point

(iv) no enthalpy of fusion.

19. A salt according to claim 1 in a form selected from the group consisting of

(i) a crystalline form;

(ii) a partly crystalline form;

(iii) an amorphous form; and

(iv) a polymorphous form.

20. A salt according to claim 1 in the form of a solvate.

21. A salt according to claim 1 in the form of a hydrate.

22. A salt according to claim 1 in the form of an anhydrate.

23. A pharmaceutical composition comprising a salt according to claim 1 and a

pharmaceutically acceptable excipient or additive.

24. Pharmaceutical preparation according to claim 23, further comprising at least one

compound selected from the group consisting of a:

(i) HMG-Co-A reductase inhibitor or a pharmaceutically acceptable salt thereof,

(ii) angiotensin converting enzyme (ACE) inhibitor or a pharmaceutically acceptable salt

thereof,

(iii) calcium channel blocker or a pharmaceutically acceptable salt thereof,

(iv) aldosterone synthase inhibitor or a pharmaceutically acceptable salt thereof.

(v) aldosterone antagonist or'a pharmaceutically acceptable salt thereof.

(vi) dual angiotensin converting enzymel'neutral endopeptidase (ACEfNEP) inhibitor or a

pharmaceutically acceptable salt thereof.

(vii) endothelin antagonist or a pharmaceutically acceptable salt thereof,

(viii) renin inhibitor or a pharmaceutically acceptable salt thereof. and

(ix) diuretic or a pharmaceutically acceptable salt thereof.

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 293



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 294

INTERNATIONAL SEARCH REPORT _ _Imema‘tlcnal Application No

. Page woman
A. CLASS1FICATION 0 SUBJECTF MA'I'I'EE

IPC? c070257/4 F.61K31/41

According to Inramaljnnal Palem Classification (1P8) ur In both nafiunal classifm‘ém and PG
E. FIELDS SEARCHED '
Minimum docrmeniafinn searched (daslftnailor: system Infinite-rs by 61355.1;me syrnbuL-a}
IPC7 BETH) A61K

Damnemaficn saerched other than minimum dummen'latinn to the Mani H13! such demurrer“ am incutind in the fields seam‘rfid

Elected: data base mnsuitod durlng the 'Imarnatinnal seam (name 01 data base and. where practiced. searth terms used)

EPO-Interna1, HPI DataI CHEM ABS Data

C. DOCUMENTS CONSIDERED“) BE RELEVANT

Clratlon {:1 document. with Emileatim, urhErB approprhte. oftha mtevanr passages Helavenltn dairn No.

 
X we 82 96253 A (NOVARTIS ERFIND VERNALT

GMBH gMARTI ERNIN (CH); NOVARTIS AG [CH];)
24 January 2902 [2802-01-24)
abstract

examp'ies
8.9. example 10

c1aims 1,3—? _ '

page 2, paragraph 2 — paragraph 4

[1 Further ummenrs are llsted 1n the wmmuezlbn of box 0. Patent famlry members are Dated tn annex.
' i 1 . l die-:1 (1 n1; :
Sp“ 8 cahgarles D acume '1“ Later dowmen! pamlished aficrma lntamaflon'al fiflng dataor pflndry date and nutln conflict Mm Yna appricaiion but'A' dnwn-renldaflnlng-the general stateafma anthd-r Is 1151 -

considered tube ofparfiaula: relevance fizdnhzgndam’mnd the pnnsbleorflraory undarlylngu-m

IE- gainergacmhom but pubflahad an or aflgr the intumah’anal '1‘" do“ men: of pamguia; relevarm: [he claimed Lrwerlfl-anMI 313 cannot be consrderod mud or cannot be cansida'nd to

'L' éothrrg‘e_n1;rgl§hmmar¥al§lrghwtfiuubfifiw _ nr‘lilymdag‘rnm”(13f lmruhre anlnven‘jve step when thedommril taken alum!.v 1219 a“ an It‘élOfla nanu er _ _ . .I y, _

reason ras enema “'" mamamgsiflrmmmma graham
'0' dome-n referring In an oral dlscluswa. LEE. exffibhinn or dmumant ls mmhlned whh me or more other such elmother moans manta. smh mmbtnaflun being obvitms In a. persun skffled

'9- dcwrnem publlshed pdur to the Interr'afiunall fillng data but in "‘9 ”1finer than the prlomy date claimed '5.” charmer: member of the same newt tamir;

Date cfthe actual wmpleflnn of the IntarnatmaJ seam-:1 Dare 01 mailing of the Imematunal 5mm report

3 Apr‘i] 2033 1-1-3- .3393.
Name and mailing anthems oi the EA Aumnflzed affine:

Eumpaan Faien‘r Offim. RB. 5813 Paienflaan 2
Ni. - 223a HV arm

Tat. {+31-ro) 3402040. Tx. :1 551 ape nL St - E
Fm: (+3130) 3413-3013 '| X a

 
Hm mama Lama sheen {Jury 19921

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 294



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 295

 

 

 
 

ationai application No.

PCT/EP 03/0104?'"U

-Boxl Observations where certain claims were tound unsearchable [Continuation of Item 1 of first sheet)

INTERNA'ENAL SEARCH REPORT  
 

  
This International Search Report has not been established in respect of certain claims under Article 17(2iiaj for the following reasons:

1. '1 Claims Nos:
 

 Mcause-lhey relate to subject matter not required to be searched by this Authority, namely:

 
 

[Jaime Nos: '
because the).r relate to parts of the International Application that do not mmply with the prescribed requirements to such
an extent that no meaningful lntemetional Search can be carried out. specifically:

 
 

  

 

a. E] Claims Nos:
because they are dependent claims and are not drafted in awordance withthe second and third sentences of Rule 6.4{a}.

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet]

This International Searching Authority found multiple inventio ns In this international application. as follows:  
 s ee additional sheet 

 
 As all required additional search fees were timely paid by the applicant. this International Search Report covers all

searchahie claims.

 As all searohable claims could be searched without etiortjustitying an additional tee, this Authority did not invite payment
of any additional fee.  
 

  3. El As only some of the recuired additional search lees ware timerI paid by the applicant. this lmernational Search Reportcovers only those claims for which feeawere paid. specifically claims Nos;

 
 4. No required additional search lees were timelyr paid by the applicant. Consequently. this international Search Report is

' restricted to the invention first mentioned in the claims: it is covered by claims Nos.-

1-2(part) ,3,4,1B-12(part) ,19—21ipart) .23-24ipart)

  

 
 Remark on Protest D The additional search tees were accompanied by the appiioant‘s protest.  D No protest awompanied the payment of additional search tees.

 
Form PCTflSNEtO {continuation of first sheet {1}) (Jet)! 1398)

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 295



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 296

IntemaiiunalAppLicaiion No. PCTJ'EP 03 “11347 '

FURTHER:NFOHMATIDNGONTINUEDFHDM PCTHSN 213 ' '

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

  
 

  
  
 

  

  
  

  

  
  

  

1. Claims: 1-2 [part],3,&,1G—12(part],19-21(part],23—24(part)

Uption {i}: Polymorphs of the tetrahydrate of the calcium
salt of ualsartan

2. Claims: 1-2 (part),5—7,13—12(part].19—21(part),23-24(part]

Option (ii): Polymorphs of the trihydrate of the calcium
salt of valsartan

3. Claims: 1—2 (part),8,10—12(part),19-21(part),23—24(part)

Option (iii): Polymorphs of the monohydrate of the calcium
salt of valsartan

4. Claims: 1—2 (part),9,1@-1Z(part),19—21(part),23-24(part)

  
 

 

Option (iv): Polymorphs of the pentahydrate_of the dicalcium
salt of valsartan

 
  
 

  

  
 

  

 
  

 
  

  
 

5. Claims: 1—2 (part),13,17—21(part),23-24(part)

Option (i' ): Polymorphic form of the hexahydrate of the
magnesium salt of valsartan

6. Claims: 1-2 (part),l5,17—21[part),23-24(part)

Option [ii‘): Polymorphic form of the trihydrate of the
magnesium salt of valsartan

?. Claims: 1-2 (part),16,17-21(part),23—24(part)

Option (iii'): Polymorphic form of the monohydrate of the
magnesium salt of valsartan

3. Claims: 1—2 (part),14,1?-21(part),23-24(part)

Option (iv' ]: Polymorphic form of the tetrahydrate of the
magnesium salt of valsartan

9. Claims: 1-2 {part}, 10-12(part), 1?-21(part), 22 ,23—24(part]

Pol morphic form of the anhydrate of the magnesium or
calciumpsalt of valsartan
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APPLICATION NO: 10!341,868

FILED: JANUARY 14, 2003

FOR: METHODS OF TREATMENT AND PHARMACEUTICAL .
COMPOSITION .'

Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:

Prior to the Examination of the above-identified application, Applicants respectfully

request the following amendment be entered and the claims considered in light thereof.

Amendments to the claims are reflected in the listing of claims which begins on page 2 of this

paper.

RemarksiArguments begin on page 4 of this paper.
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This listing of the claims will replace all prior versions, and listings, of claims in the

application.

1. (currently amended) A pharmaceutical composition comprising:

(i) the AT t-antagonist valsartan or a pharmaceutically acceptable salt thereof; and

(ii) aflthEP inhibitor N- 3-carbox —‘I-oxo ro 4S— - hen l hen lmeth l—4—amino-

2R—methylbutanoic acid ethyl ester or (2R,4S)-5-Biphenyi —4—y|—4(3~carboxy—grogionyl amino)—

2-methyl-9entanoic acid ora pharmaceutically acceptable salts thereof and a

 

pharmaceutically acceptable carrier.

2. (cancel)

3. (currently amended) The pharmaceutical composition of Claim 21, wherein N-(3-

carboxy-t-oxopropyl)-(48H}phenylphenylmethyl)—4-amino—2R—methylbutanoic acid ethyl ester is

a triethanolamine or tris(hydroxymethyl)aminomethane salt thereof,

_ 4. (currently amended) A kit comprising in separate containers in a singte package

pharmaceutical compositions comprising in one container a pharmaceutical composition

comprising aNEP—iahibiter—N—t3—carboxy-1—oxogrogyl)-(483-Qghenylphenylmethyi)—4—amino-2R—

hen l-4- I—4 3—carbox — ro ion lamino -2-meth |-  methylbutanoic acid ethyl ester or 2H 43 -5-Bi
 

gentanoic acid or pharmaceutically acceptable salts thereof and in a second container a
 

pharmaceutical composition comprising valsartan.

5. (currently amended) A method for the treatment or prevention of a condition or disease

selected from the group consisting of hypertension, heart failure, such as (acute and chronic)

congestive heart failure, left ventricular dysfunction and hypertrophic cardiomyopathy, diabetic

cardiac myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation, atrial flutter,

detrimental vascular remodeling, myocardial infarction and its sequelae, atherosclerosis, angina

(whether unstable or stable), renal insufficiency (diabetic and non—diabetic), heart failure, angina

pectoris, diabetes, secondary aldosteronism, primary and secondary pulmonary hypertension,

renal failure conditions, such as diabetic nephropathy, glomerulonephritis. scleroderma,

giomerular sclerosis, proteinuria of primary renal disease, and also renal vascular hypertension,

diabetic retinopathy, the management of other vascular disorders, such as migraine, peripheral

vascular disease, Raynaud's disease, luminal hyperplasia, cognitive dysfunction, such as

Alzheimer's, glaucoma and stroke, comprising administering a therapeutically effective amount

of combination of:

-2-
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7’.

(i) the AT 1-antagonists valsartan or a pharmaceuticaliy acceptable salt thereof; and

(ii) a—th_eNEP inhibitor N-(S-carboxy-1-oxopropyl)-(481—gphenylphenylmethyl1-4-amino-

2R—meth lbutanoic acid eth l ester or its active metabotite or 2H 48 -5-Bi hen I -4— I—4 3-   

carboxy—propionyj amino)_-_2;methyi—pentanoic acid or apharmaceuticaily acceptable salts

thereof and a pharmaceutically acceptable carrier to a mammal in need of such

treatment.

(cancel)

(currently amended) The method of Claim eg, wherein N—(3-carboxy—1—oxopropyl)-(4S)—,r}

I phenylphenylmethyl)-4-amino—ZR—methylbutanoic acid ethyl ester is a triethanolamine or

tris(hydroxymethyl)aminomethane salt thereof.

8. (previously presented) A triethanolamine salt of N—(3—carboxy-1-oxopropyl)-(4S)—,r}

phenylphenylmethyl)-4—amino-2R-methylbutanoic acid ethyl ester.

9 . (previously presented) A tris(hydroxymethyl)aminomethane salt of N-(3-carboxy—1—

oxopropy|)—(4S)-p—phenylphenylmethyl)—4—amino-2R—methylbutanoic acid ethyl ester.

10.

11.

(previously presented) A pharmaceutical composition comprising the salt of Claim 8.

(previously presented) A pharmaceuticat composition comprising the salt of Claim 9.

-3-
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REMARKS

Consideration of the above-identified application as amended is requested. Claims 1,

3-5 and 7-11 remain in this application. Claims 1,3—5 and 7 have been amended. These

amendments do not introduce new matter into the application, since the compound (2H,4S)-5-

Biphenyl -4-y|—4(3—carboxy-propionyl amino)-2-methyl-pentanoic acid is the active metabolite of N-

(3—carboxy-1-oxopropyl}-(4S)—,c»phenylphenylmethyl)-4-amino-ZR-methylbutanoic acid ethyl

ester and is disclosed in US. Patent No. 5,217,996 which is disclosed on page 6 of the

. Specification and incorporated into the present application by reference.

In view of the foregoing, Applicant submits the Application is now in condition for

allowance and respectfully requests early notice to that effect.

Respectfully submitted,

Novartis

Corporate Intellectual Property egory . erraro

One Health Plaza, Building 104 Attorney for Applicants

East Hanover, NJ 07936-1080 Reg. No. 36,134

{852) 778—?831

Date: November 29. 2004

-4-
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CASE 4-32219A

FILING BY "EXPRESS MAIL" UNDER 37 CFR 1.10

g M 31.2 5595.3 <10 1‘ (15 E Z/fZflJ/
Express Mail Label Number_ Data Deposi  

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF Art Unit: 1614

KSANDER ET AL.

APPLICATION NO: 101341.868

FILED: JANUARY 14, 2003

FOR: METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

STATUS REQUEST

 

Sir:

Applicants respectfully inquire as to the status of the above-identified application.

Respectfu y submitte

Novartis

Corporate Intellectual Property egory D. F r ro

One Health Plaza, Building 104 ttorney to A Iicants
East Hanover. NJ 07936-1080 Reg. No. 36.1
(862) 778—?831

Date: AUfluj-f /‘5;o’2005

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 305



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 306

1
. .

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
Unitnd States Patent and Trademark (mire
Adm COMMISSIONER FUR PATENTS

PO. Box MED
Alexandria. Virginia 22313-1450IY‘V‘VJISTJIH .EUV

 
   

APPLICATION NO. FILING DATE

lflf34|.868 mnmnua Gary Michael Ksandcr 4-322I9A 8865

NOVARTIS KIM, JENNIFER M
CORPORATE INTELLECTUAL PROPERTY
ONE HEALTH PLAZA 104:3

EAST HANOVER, NJ 079364080
I617

DATE MAILED: USJZWEDUS

Please find below andfor attached an Office communication concerning this application or proceeding.

PTognc (Rev. 10:03)
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t
l ' Il‘

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Andree: CURIMTSSIONER FOR PATENTS

PD. Box I450
Alexandria. Virginia 221 I 3—1 450\m‘wJ-spmgnv

 

NOVARTIS' DATE: 0339:2005
CORPORATE INTELLECTUAL PROPERTY
ONE HEALTH PLAZA 104/3

EAST HANOVER, NJ 07936-1080

To: Applicant of Serial Number 10341868 (Art Unit 161?)

It is estimated that this application will receive an Office action in approximately 3 months. This is an

estimate that is based on the current inventory level of applications filed in this art area and the current

staffing levels in this Art Unit. The USPTO is dedicated to minimizing first action and total pendency,

and in art areas with high new application inventories, we are targeting resources to help address these

backlogs. Thank you for y0ur inquiry.

Customer Service Office in Technology Center: 1600

Phone Number: 57 l JED—1600

Central Fax Number: 5?1—2 T343300

ApplieanU'Attomey Contact Information:

Phone Number:

Fax Number:

PTDLFAI (Rev. ems)
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UNITED STATES PATENT AND TRADEMARK OFFICE' UNITED STATES DEPARTMENT OF COMMERCE
United State: Patmi and demm Office
Add“: COMMISSIONER FOR PATENTS

  PI). Box ”50
Mandi-in, Virginia ZZIIJ- I550ww.nmln.yzw

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

_ 10841368 01:14:2003 Gary Michnc] Ksandcr 4—32219A 8865

NOVARTIS RIM, JENNIFER M
CORPORATE INTELLECTUAL PROPERTY

ONE HEALTH PLAZA 1043 WE" NUMBER
EAST HANOVER. NJ 07936-1080 15:?

DATE WILEY): OWEOI’ZGUS

Please find below andfor attached 'an Office communication concerning this application or proceeding.

PTO—90C (REV. IUI'UJ)
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Application No. Applicantts}

108111.868 KSANDER ET AL.

Office Action Summary Examiner

Jennifer Ifim 

-- The MAiLiNG DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTHS) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions oftirne may be available under the provisions of 3? CFR1.136{a} In no event, however. maya reply be timelyifiled
after SIX (6} MONTHS from the mailing date of this communication.

— it the period for reply specified above is less than thirty (30) days. a reply within the statutory minimum otthirty (30) days will be considered timely.
- if NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (5) MONTHS from the mailing date of this communication.
- Failure to reply within the set or eldended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication. even if timer filed. may reduce any
earned patent term adjustment. See 3? CFR 1.?04lb).

Status

HE Responsive to communication(s) filed on 14 Januagg 2003.

mi: This action is FINAL. 2b)CI This action is non-final.

3)I:| Since this application is in condition for allowance except for formal matters. prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle. 1935 CD. 11. 453 0.6. 213.

 
Disposition ofCIaims

4M Claim(s) 1 3-5 7-11isl'are pending in the application.
 

43) Of the above ciaim(s) islare withdrawn from consideration.

5)E| Claim(s)_ isiare allowed.

6)L__] Claim(s)_ isiare rejected.

7):! Claim(s) __ isiare objected to.

EDE Claim(s) 1 3—5 and 7-11 are subject to restriction andior election requirement.
 

Application Papers

9)CI The specification is objected to by the Examiner.

10)[:I The drawing(s) filed on_ islare: alfil accepted or b)El objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 3? CFR 1.335(3).

Replacement drawing sheetijs) including the correction is required if the drawingujs) is objected to. See 3? CFR1.121(d).

11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action ort'orm PTO-152.

Priority under 35 U.S.C. § 119

12)D Acknowledgment'Is made of a claim forforeign priority under 35 U. s. C. §119(a)- (d) or (f)

a)E] All b)[:] Some" c)l:J None of:

1.I:I Certified copies of the priority documents have been received.

2.[:I Certified copies of the priority documents have been received in Application No.

31:] Copies of the certified copies of the priciity documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)}.

" See the attached detailed Office action for a list of the certified copies not received.

  
Attachmentls)

 

 

 
 

  

11!] Notice of References Cited (PTO-892) 4) [:1 Interview Summary (PTO—413)
2) [3 Notice of Draflsperson's Patent Drawing Review (PTO—948} P393? No(s}iiMail DEIB- -
3) [:1 Information Disclosure Statement(s) {PTO-1449 or PTQiSBl'UBl 5) I:I Notice of Informal Patent Application (PTO-152)

Paper No(s}iMaiI Date_. 6) [:1 Other: __
US. Patent and Trademark Oiilcn

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper NoiMail Date 05262005
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ApplicationfControl Number: 10f34l,868 Page 2

Art Unit: 1617

DETAILED ACTION

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

|. Claims 1,3. 4, 8 —11 are drawn to a pharmaceutical composition

comprising AT 1-antagonist valsartan and the specific NEP inhibitors set

forth in claims 1,3, 4, 8 and 9, classified in class 514, subclass 222.8.

ll. Claims 5 and 7, drawn to a method for the treatment or prevention of a

condition or disease set forth in claim 5 administering a pharmaceutical

composition comprising AT 1-antagonist valsartan and the specific NEP

inhibitors set forth in claims 1.3, 4, 8 and 9, classified in class 514,

I subclass 222.8.

The inventions are distinct. each from the other because of the following reasons:

Inventions Group land Group II are related as product and process of use. The

inventions can be shown to be distinct if either or both of the following can be shown: (1)

the process for using the product as claimed can be practiced with another materially

different product or (2) the product as claimed can be used in a materially different

process of using that product (MPEP § 806.05(h)). In the instant case the product as

claimed can be used in a materially different process of using that product since the

product can be used to treat psychotic conditions.
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Applicatiom'Control Number: 10841368 Page 3

Art Unit: 161'?

Because these inventionsare distinct for the reasons given above and have

acquired a separate status in the art because of their recognized divergent subject

matter, restriction for examination purposes as indicated is proper.

If Applicants elect Group II. following election of species is required:

This application contains claims directed to the following patentably distinct

species of the claimed invention: Various conditions or disease set forth in claim 5 (Le.

hypertension, heart failure. Alzheimer. glaucoma, diabetic nephrophay.. etc).

Applicants are required under 35 U.S.C. 121 to elect a single ultimate disclosed

species for prosecution on the merits to which the claims shall be restricted if no generic

claim is finally held to be allowable.” Currently. a condition or disease is generic.

Applicants are advised that a reply to this requirement must include an

identification of the species that is elected consonant with this requirement. and a listing

of all claims readable thereon, including any claims subsequently added. An argument

that a claim is allowable or that all claims are generic is considered nonresponsive

unless accompanied by an election.

' Upon theallowance of a generic claim. applicant will be entitled to consideration

of claims to additional Species which are written in dependent form or otherwise include

all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims

are added after the election. applicant must indicate which are readable upon the

elected species. MPEP § 809.02(a).

Should applicants traverse on the ground that the species are not patentably

distinct, applicant should submit evidence or identify such evidence now of record
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ApplicationfControl Number: [0841,8158 Page 4

Art Unit: 1617

showing the species to be obvious variants or clearly admit on the record that this is the

case. In either instance, if the examiner finds one of the inventions unpatentable over

the prior art, the evidence or admission may be used in a rejection under 35

U.S.C. 103(3) of the other invention.

The examiner has required restriction between product and process claims.

Where applicant elects claims directed to the product, and a product claim is

subsequently found allowable, withdrawn process claims that depend from or

otherwise include all the limitations of the allowable product claim will be

rejoined in accordance with the provisions of MPEP § 821.04. Process

claims that depend from or othenivise include all the limitations of the

patentable product will be entered as a matter of n'ght if the amendment is

' presented prior to final rejection or allowance, whichever is earlier.

Amendments submitted after final rejection are governed by 37 CFR 1.116;

amendments submitted after allowance are governed by 37 CFR 1.312.

In the event of rejoinder. the requirement for restriction between the

product claims and the rejoined process claims will be withdrawn, and the

rejoined process claims will be fully examined for patentability in

accordance with 37 CFR 1.104. Thus. to be allowable, the rejoined claims

must meet all criteria for patentability including the requirements of 35

U.S.C. 101, 102, 103, and 112. Until an elected product claim is found

allowable, an otherwise proper restriction requirement between product

_ claims and process claims may be maintained. Withdrawn process claims

that are not commensurate in scope with an allowed product claim will not

be rejoined. See “Guidance on Treatment of Product and Process Claims

in light of in re Ochi'ai, in re Brouwer and 35 U.S.C. §103(b),” 1184 0.6.

86 [March 26, 1996). Additionally, in order to retain the right to rejoinder

in accordance with the above policy, Applicant is advised that the process

ciaims should be amended during prosecution either to maintain

dependency on the product claims or to otherwise include the limitations

of the product claims. Failure to do so may result in a loss of the right
to rejoinder.

Further, note that the prohibition against double patenting rejections of 35 U.S.C. 121

does not apply where the restriction requirement is withdrawn by the examiner before
the patent issues. See MPEP § 804.01.
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Application/Control Number: 10,841,868 Page's
Art Unit: 1617

Any inquiry concerning this communication or eartier communications from the

examiner should be directed to Jennifer Kim whose telephone number is 571-272-0628.

The examiner can normally be reached on Monday through Friday 6:30 am to 3 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor. Sreenivasan Padmanabhan can be reached on 571-272-0629. The fax

phone number for the organization where this application or proceeding is assigned is

571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system. see httpflpair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Win/mm
Sreenivasan Padmanabhan

Supervisory Examiner
Art Unit 1617

Business Center (EBC) at 866-21?-9197 (toll-free).

Jmk

September 19, 2005

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 313



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 314

[0.09.05/ ,0
CASE 4-32219A

  
FILING BY “EXPRESS MAIL" UNDER 3? CFR1.1D

EI/ 0201937 QKVE Lie 17126 b§r30920Express Mail Labe' Number
    

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF Art Unit: 1617

KSANDER ET AL. Examiner: Kim, Jennifer M

APPLICATION NO: 10i341,868

FILED: JANUARY 14, 2003

FOR: _METHODS OF TREATMENT AND PHARMACEUTICAL
COMPOSITION

MS: Amendment

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313—1450

RESPONSE TO RESTRICTION REQUIREMENT

Sir:

Responsive to the Office Action dated September 20, 2005, for which the time to

respond extends to and includes October 20, 2005, Applicants elects Group 1, claims 1, 3, 4

and 8—11 for prosecution, with traverse.

In view of the foregoing, Applicants submit the Application is now in condition for

allowance and respectfully requests earlyr notice to that effect.

Respectfully submitted,

 Novartis

Corporate Intellectual Property G gory D. raro

One Health Plaza, Building 104 Attorney for pplicants

East Hanover, NJ 07936—1080 Reg. No. 36,134

(862) 778-7831

Date: September 30, 2005
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T0: Jennifer Kim ' From: Paul Schulwitz

Location: REM-4B0214B15 Location: Biotech—Chem Library
Art Unit: 1617 REM-1A65

Wednesday, December 28, 2005 Phone: 571-272-2527

Case Serial Number: 101341868 Paul.schulwitz@uspto.gov

Search Notes

 
Examiner Kim,

Please review the attached search results.
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Mary Hale, Information Branch Supervisor

Remsen Bldg. 01 086
571 -272-2507

  Voluntary Results Feedback Form

‘9 lam an examiner in Workgroup: E Example: 1610

> Relevant prior art found, search results used as follows:

I: 102 rejection

103 rejectionl:

I: Cited as being of interest.

E Helped examiner better understand the invention.

l: Helped examiner better understand the state of the art in their technology.

Types of relevant prior art found:

I: Foreign Patent(s)

E Non-Patent Literature
(journal articles. conference proceedings, new product announcements etc.)

 
‘P Relevant prior art not found:

[:1 Results verified the lack of relevant prior art (helped determine patentability).

[3 Results were not useful in determining patentability or understanding the invention.

Comments:
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This listing of the claims will replace all prior versions, and listings, of claims in the

application. _

1. (currently amended) A pharmaceutical composition comprising:

(i) the AT 1-antagonist valsartan or a pharmaceutically acceptable salt thereof; and r _/ M (i 3109 e 2 g
(ii) a—th_eNEP inhibitor N- 3-carbo -4-amino-

2R-methylbutanoic acid ethyl ester on 2H 43 ~5-Bi hen - l4 3-carbox -

  

 

 

 

2-metnyI-gentanoic acid ora pharmaceutically acceptabieh‘shaltg'thé-Féof’andqa an, 17 \
pharmaceuticaliy acceptable carrier. Sta-rug

2. (cancel)

. 3. (currently amended) The pharmaceutical composition of Claim 21. wherein N-(B-

carboxy-t-oxopropyl)_»(4S)—p—phenylphenylmethyl)—4-amino-2R—methylbutanoic acid ethyl ester is

a triethanolamine or tris(hydroxymethyl)aminomethane salt thereof.

4. (currently amended) A kit comprising in separate containers in a single package

pharmaceutical compositions comprising in one container a pharmaceutical composition

comprising aNEFlinhibiter—N-fi-carboxy-‘l-cxopropylH482-9phenylghenylmethyl)-4-amino-2R—

methylbutanoic acid ethyl ester orfiflg81-5-Biphenyl -4-yl—4(3~carboxy—propionyl aminoJ-Z-methyl-

pentanoic acid or gharmaceutically acceptable salts thereof and in a second container a

pharmaceutical composition comprising valsartan.

5. (currently amended) A method for the treatment or prevention of a condition or disease -

selected from the group consisting of hypertension, heart failure, such as (acute and chronic)

congestive heart failure, left ventricular dysfunction and hypertrophic cardiomyopathy, diabetic

cardiac myopathy, su praventricular and ventricular arrhythmias, atrial fibrillation. atrial flutter,

detrimental vascular remodeling, myocardial infarction and its sequelae, atherosclerosis, angina

(whether unstable or stable), renal insufficiency (diabetic and non-diabetic), heart failure, angina

pectoris, diabetes, secondary aldosteronism, primary and secondary pulmonary hypertension,

renal failure conditions, such as diabetic nephropathy, giomerulonephritis, sclerodenna,.

glomerular sclerosis, proteinuria of primary renal disease. and also renal vascular hypertension,

diabetic retinopathy, the management of other vascular disorders. such as migraine, peripheral

vascular disease, Raynaud's disease, luminal hyperplasia, cognitive dysfunction, such as

Alzheimer's. glaucoma and stroke. comprising administering a_ therapeutically effective amount

of combination of:
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T)

6.

7.

(i) the AT 1-antagonists valsartan or a pharmaceutically acceptable salt thereof: and

(ii) a—th_eNEP inhibitor N- 3-carbo -1-ox ro l - 4S hen hen Imeth | -4-amirIo-

2R-meth lbulanoic acid eth Iester or its active metabolite or 2H 45 -5-Bi

carboxy-propionyl aminol-2-methyj-pentanoic acid or a—pharmaceutically acceptable salts

thereof and a pharmaceutically acceptable carrier to a mammal in need of such

  

treatment.

{cancel}

(currently amended) The method of Claim 6§. wherein N-(3-carboxy-1-oxopropy|)-(4S)—,rr

I phenylphenylmethyl)-4—amino-2R—methylbutanoic acid ethyl ester is a triethanolamine or

tris(hydroxymethyl)aminomelhane salt thereof.

8. "K... " _._.(previously presented) A triethanolamine salt of N—(S—carboxy-1-oxopropyl)(4S)-p- géfl§3,??fz¥’
phenylphenylmethyl)-4-amino—2R-methylbutanoic acid ethyl ester.

9.

___,_.-P-

(previously presented) A lris(hydroxymethyl)aminomethane salt of N—__(3-carboxy-‘l- SéS’t/S';_ 95) -8W

oxopropyl)(418)—prhenylphenylmethyl)4-amino—2R—methylbutanoic acid ethyl ester.

10.

11.

 

 
 

  

(previously presented) A h rrnaceutical composition comprising the salt of Claim 8.

her ceutical composition comprising the salt ofCIalm 9.

\(previously presented) A/p
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w

=> d his ful

L1

L2

L3

L4

L5
L6
L7

L8

L9

L10
L11
L12

113
114

L15

L16
L17
L18

L19

L20

L21
L22

L23
L24

{FILE"HOME'

FILE 'REGISTRY‘

FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

264222

0
1

3

O

'CAOLD' ENTERED AT 11:11

Kim 10/341,868

ENTERED AT 10:55:23 ON 28 DEC 2005}

ENTERED AT 10:55:28 ON 28 DEC 2005

E N-(3-CARBOXY-1-OXOPROPYL/CN
D COST
SEA ABB=ON PLU=ON
D COS
SEA ABB=ON FLU=ON

SEA ABB=ON FLU=ON
SEL RN
SEA ABB=ON FLU=ON
D SCA
SEA ABB=ON PLU=ON
STR 149709-62-6
SEA FAN SAM L6
SEA FAN FUL L6
D SCA

"OXOPROPYL"

”OXOPROPYL"{3A}"PHENYLPHENYLMETHYL"
149709-62-6/RN

149709-62-6/CRN

L3 OR L4

:02 ON 28 DEC 2005
L5 OR L8

ENTERED AT 11:11:10 ON 28 DEC 2005
L5
L8

(L10 OR L11)

'REGISTRY' ENTERED AT 11:13:00 ON 28 DEC 2005

0 SEA ABB=ON PLU=ON

'HCAPLUS'

3 SEA ABB=ON PLU=ON
2 SEA ABBCON PLU=ON
3 SEA ABB=ON PLU=ON

D SCA L4

'HCAPLUS'
D IBIB 1-3
DIS

'REGISTRY'

3
STR L6
SEA SSS SAM L13
0 SCA

27 SEA SSS FUL L13

'HCAPLUS'
3 SEA ABB=ON PLU=ON
0 SEA ABB=ON PLU=ON

813 SEA ABB=ON FLU=0N
5 L13

'REGISTRY'
27 SEA SSS FUL L13

'HCAFLUS'
3 SEA ABB=ON PLU=ON

'BEILSTEIN' ENTERED AT 11:
18
18

10
8

SEA SSS FUL L13
SEA AE8=0N FLU=ON
D L22 IDE ALLREF 10
SEA AEB=ON PLU=ON
SEA ABB=ON PLU=ON

ENTERED AT 11:13:09 ON 28 DEC 2005

ENTERED AT 11:15:30 ON 28 DEC 2005

ENTERED AT 11:16:45 ON 28 DEC 2005
L15
L16 NOT L12
BEILSTEIN

ENTERED AT 11:17:19 ON 28 DEC 2005

ENTERED AT 11:17:20 ON 28 DEC 2005
L19

17:33 ON 28 DEC 2005

L21 NOT L19

L22 AND KSANDER?/AU
L22 NOT L23

Searched by Paul Schulwitz 571—272-2527

12/28/2005

Page 1
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D IDE ALLREF 5

FILE 'MARPAT' ENTERED AT 11:22:57 ON 28 DEC 2005
L25 0 SEA SSS SAM L13
L26 1 SEA SSS FUL L13
L27 0 SEA ABB=ON PLU=ON L26 NOT L20
L28 1 SEA ABB=ON PLU=ON L12 OR L20

FILE 'MEDLINE, EMBASE, BIOSIS, USPATFULL, USPAT2' ENTERED AT 11:24:04 ON
28 DEC 2005

L29 3 SEA ABE=ON PLU=ON L19
L30 0 SEA ABB=ON PLU=ON L20 NOT L29

FILE 'HCAPLUS' ENTERED AT 11:25:16 ON 28 DEC 2005
L*** DEL 0 5 L30 NOT L29

FILE HOME

FILE REGISTRY

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChen.

STRUCTURE FILE UPDATES: 2? DEC 2005 HIGHEST RN 810676—46-3
DICTIONARY FILE UPDATES: 2? DEC 2005 HIGHEST RN 870676—4éfl3

New CAS Information Use Policies, enter HELP USAGETERMS for details.

TSCA INFORMATION NOW CURRENT THROUGH JULY 14, 2005

Please note that search—term pricing does apply when
conducting SmartSELECT searches.

*********w*****+*+*w**++***i*w*+**++**+**+******w**w*w**+*++++*
1—

Tne CA roles and document type information have been removed from
* the IDE default display format and the ED field has been added,
* effective March 20, 2005. A new display format, IDERL, is now
* available and contains the CA role and document type information.*
*

ttr+$$
*******w***i*w*i**+*+*a*********w*i*t*i*+*1+*********i**+**+*i

Structure search iteration limits have been increased. See HELP SLIMITS
for details.

REGISTRY includes numerically searchable data for experimental and

predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.org/ONLINE/UG/regprops.ntml

FILE CAOLD
FILE COVERS 1907—1966

FILE LAST UPDATED: 01 May 1997 (19970501/UF}

This file contains CAS Registry Numbers for easy and accurate
substance identification. Title keywords, authors, patent

assignees, and patent information, e.g., patent numbers, are

Searched by Paul Schulwitz 571—272r2527 Page 2
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Kim 10/341,868 12/28/2005

now searchable from 1907—1966. TIFF images of CA abstracts
printed between 1907—1966 are available in the PAGE
display formats.

New CAS Information Use Policies, enter HELP USAGETERMS for details.

This file supports REGlstRY for direct browsing and searching of
all substance data from the REGISTRY file. Enter HELP FIRST for
more information.

FILE HCAPLUS

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER {PB} field [available
for records published or updated in Chemical Abstracts after December

26, 1996}, unless otherwise indicated in the original publications.
The CA Lexicon is the copyrighted intellectual property of the
the American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 — 28 Dec 2005 VOL 144 I55 1

FILE LAST UPDATED: 27 Dec 2005 (20051227/ED]

New CAS Information Use Policies, enter HELP USAGETERMS for details.

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE BEILSTEIN

FILE LAST UPDATED ON OCTOBER 10, 2005

FILE COVERS 1771 TO 2005.

FILE CONTAINS 9,363,954 SUBSTANCES

>>>PLEASE NOTE: Reaction Data and substance data are stored in

separate documents and can not be searched together in one query.
Reaction data for BEILSTEIN compounds may be displayed
immediately with the display codes PRE (preparations) and REA
(reactions). A substance answer set retrieved after the search

for a chemical name, a compounds with available reaction
information by combining with PRE/FA, REA/FA or more generally
with RX/FA. The BEILSTEIN Registry Number [BRN) is the link
between a BEILSTEIN compound and belonging reactions. For mo
detailed reaction searches BRNs can be searched as reaction

partner BRNs Reactant BRN (RX.RBRN) or Product BRN (RX.PBRN}.<<<

>>> FOR SEARCHING PREPARATIONS SEE HELP PRE <<<

Wk********************w********v***+*+************i*+***+****+i

* PLEASE NOTE THAT THERE ARE NO FORMATS FREE OF COST.
* SET NOTICE FEATURE: THE COST ESTIMATES CALCULATED FOR SET NOTICE

* ARE BASED ON THE HIGHEST PRICE CATEGORY. THEREFORE; THESE
* ESTIMATES MAY NOT REFLECT THE ACTUAL COSTS.
*
*

1-??1-1-
FOR PRICE INFORMATION SEE HELP COST

wwwwwwwwww**w*w*w*****ww***w+*aw*w****++***w**i+**+*+++*+*++*+

NEW

* PATENT NUMBERS (PN) AND BABS ACCESSION NUMBERS (BABSAN) CAN NOW BE

Searched by Paul Schulwitz 571-2?2-2527 Page 3
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SEARCHED, SELECTED AND TRANSFERRED.

* NEW DISPLAY FORMATS ALLREF, ALLP AND BABSAN SHOW ALL REFERENCES,
ALL PATENT REFERENCES, OR ALL BASS ACCESSION NUMBERS FOR A
COMPOUND AT A GLANCE.

FILE MARPAT
FILE CONTENT: 1988-PRESENT (VOL 143 185 26 (20051223/ED)

MOST RECENT CITATIONS FOR PATENTS FROM FIVE MAJOR ISSUING AGENCIES
{COVERAGE TO THESE DATES IS NOT COMPLETE}:

US 6949561
DE 1020040544
EP 1582199

JP 2005320486
WO 2005097137

Expanded G—group

2?
15
05
17

20

SEP 2005
SEP 2005
OCT 2005

OCT 2005
OCT 2005

definition display now available.

New CAS Information Use Policies. enter HELP USAGETERMS for details.

MARPATpreviews will be removed from STN on December 31, 2005.

FILE MEDLINE

FILE LAST UPDATED: 27 DEC 2005 [20051227/UP). FILE COVERS 1950 TO DATE.

On December

The MEDLINE

on the 2005
See also:

http://www.
http://www.
http://www.
http://www.

OLDMEDLINE i

11, 2005, the 2006 MeSH terms were loaded.

reload for 2006 will soon be available. For details

reload, enter HELP RLOAD at an arrow promt (=)).

n1m.nih.gov/mesh/

n1m.nih.gov/pubs/techbuLl/nd04/nd04_mesh.html
nlm.nih.gov/pubsftechbull/nd05/nd05_med_data_changes.html
n1m.nih.gov/pubs/techbu11/nd05/nd05_2006_MeSH.html

 
5 covered back to 1950.

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the
MeSH 2006 vocabulary.

This file contains CAS Registry Numbers for easy and accurate

FILE EMBASE
FILE COVERS 19?4 TO 22 Dec 2005 {20051222/ED)

EMBASE has been reloaded. Enter HELP RLOAD for details.

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE BIOSIS
FILE COVERS 1969 TO DATE.

CAS REGISTRY NUMBERS AND CHEMICAL NAMES (CNS) PRESENT
FROM JANUARY 1969 TO DATE.

RECORDS LAST ADDED: 21 December 2005 (20051221/ED}

Searched by Paul Schulwitz 571-272-2527 Page 4
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FILE USPATFULL_

FILE COVERS 1971 TO PATENT PUBLICATION DATE: 27 Dec 2005 (20051227/PD}
FILE LAST UPDATED: 27 Dec 2005 [20051227/ED}
HIGHEST GRANTED PATENT NUMBER: U56981281
HIGHEST APPLICATION PUBLICATION NUMBER: U32005283878

CA INDEXING IS CURRENT THROUGH 27 Dec 2005 (20051227/UPCA)
ISSUE CLASS FIELDS {/INCL] CURRENT THROUGH: 27 Dec 2005 (20051227/PD:
REVISED CLASS FIELDS {/NCL) LAST RELOADED: Oct 2005
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Oct 2005

 

>>> USPATZ is now available. USPATFULL contains full text of the

>>> original, i.e., the earliest published granted patents or
>>> applications. USPATZ contains full text of the latest US
>>> publications, starting in 2001, for the inventions covered in
>>> USPATFULL. A USPATFULL record contains not only the original
>>> published document but also a list of any subsequent
>>> publications. The publication number, patent kind code, and
>>> publication date for all the US publications for an invention

>>> are displayed in the PI [Patent Information} field of USPATFULL
>>> records and may be searched in standard search fields, e.g., /PN,
>>> /PK, etc.

>>> USPATFULL and USPAT2 can be accessed and searched together

>>> through the new cluster USPATALL. Type FILE USPATALL to
>>> enter this cluster.
>>>

>>> Use USPATALL when searching terms such as patent assignees,
>>> classifications, or claims, that may potentially change from
>>> the earliest to the latest publication.

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE USPAT2

FILE COVERS 2001 TO PUBLICATION DATE: 27 Dec 2005 (20051227/PD)
FILE LAST UPDATED: 27 Dec 2005 (20051227/ED}
HIGHEST GRANTED PATENT NUMBER: U8200426727l
HIGHEST APPLICATION PUBLICATION NUMBER: US2005283875

CA INDEXING IS CURRENT THROUGH 27 Dec 2005 (20051227/UPCA)
ISSUE CLASS FIELDS [/INCL) CURRENT THROUGH: 27 Dec 2005 (20051227/PD)
REVISED CLASS FIELDS {/NCL} LAST RELOADED: Oct 2005
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Oct 2005

USPATZ is a companion file to USPATFULL. USPATZ contains full text
of the latest US publications, starting in 2001, for the inventions
covered in USPATFULL. USPATFULL contains full text of the original
published 08 patents from 1971 to date and the original applications
from 2001. In addition, a USPATFULL record for an invention contains

a complete list of publications that may be searched in standard
search fields, e.g., /PN, /PK, etc.

USPATFULL and USPATE can be accessed and searched together through
the new cluster USPATALL. Type FILE USPATAIL to enter this cluster.

Use USPATALL when searching terms such as patent assignees,
classifications, or claims, that may potentially change from the
earliest to the latest publication.

Searched by Paul Schulwitz 571-272-2527
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=> d que stat 120
L13 STR

18 10 20 26

O O 22 ."IC“.19 25".IC-‘,‘ 28
N é C CVVC C: 4 i ' ' '

OflwvvCNAw—CNAJVV~CNAA¢V\CNA/~N 246 é & &
17 15 1% S9 5 § A0“ “a ,* 21 '2..r’ 30

Ofifif-CVVMACNAJV\CNAJVVACNAwVLC C C
11 ‘1 5 3 2 1 23 29

O C
12 8

NODE ATTRIBUTES:
DEFAULT MLEVEL IS ATOM
DEFAULT ECLEVEL IS LIMITED

GRAPH ATTRIBUTES:

RING[S] ARE ISOLATED OR EMBEDDED
NUMBER OF NODES IS 28

STEREO ATTRIBUTES: NONE
L19 27 SEA FILE=REGISTRY SSS FUI Ll3

L20 3 SEA FILE=HCAPLUS ABB=ON PLU=ON L19

=> d 120 ibib abs hitstr l-3

L20 ANSWER 1 OF 3 HCAPLUS COPYRIGHT 2005 ACS on STN

 

ACCESSION NUMBER: 2003:570812 HCAPLUS
DOCUMENT NUMBER: 139:138333

TITLE: Pharmaceutical compositions comprising valsartan and
neutral endopeptidase inhibitors

INVENTOR(S): Webb, Randy Lee; Ksander, Gary Michael
PATENT ASSIGNEE(S}: Novartis A.-G., Switz.; Novartis Pharma G.m.b.H.

SOURCE: PCT Int. Appl., 31 pp.
CODEN: PIXXDZ

DOCUMENT TYPE: Patent

LANGUAGE: English
FAMILY ACC. NUM. COUNT: l
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO.

WO 2003059345 Al 20030724 WO 2003—EP415

0: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ,
CO, CR, CU, CZ, DE, DK, 0M, DZ, EC, EE, ES, FI, GB,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LV, MA, MD, MK, MN, MX, NO, NZ, OM, PH, PL, PT, RO,
SG, SK, TJ, TM, TN, TR, TT, 0A, US, 03, VC, VN, YU,

RW: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM, AT, BE, BG, CH,
0K, EE, Es, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,

 
SK, TR

US 2003144215 A1 20030131 US 2003—341868 20030114
CA 2472399 AA 20030724 CA 2003—2472399 20030116

EP 1467728 A1 20041020 EP 2003—704413 20030116
R: AT, BE, CH DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT,

Searched by Paul Schulwitz 511—272—252? Page 6
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IE, SI, LT, LV, FI, R0, MK, CY, AL, TR, BG, CZ, EE, HU, SK
BR 2003006907 A 20041221 BR 2003-6907 20030116
JP 2005514441 T2 20050519 JP 2003-55950? 20030116
ZA 2004005117 A 20050622 2A 2004-5117 20040628
NO 2004003380 A 20041007 N0 2004-3380 20040813

PRIORITY APPLN. :NFO.: US 2002-349660P P 20020117

AB

IT

RN
CN

US 2002-386792P P 20020607
W0 2003—EP415 W 20030116

The invention relates a pharmaceutical composition comprising a combination of
{i} the AT-l antagonist valsartan or a pharmaceutically acceptable salt
thereof and {ii} a NEP (neutral endopeptidase} inhibitor or a
pharmaceutically acceptable salt thereof and optionally a pharmaceutically
acceptable carrier and to a method for the treatment or prevention of a
condition or disease se1ected from the group consisting of hypertension,
heart failure such as {acute and chronic} congestive heart failure, left
ventricular dysfunction and hypertrophic cardiomyopathy, diabetic cardiac

myopathy, supraventricular and ventricular arrhythmias, atrial
fibrillation, atrial flutter, detrimental vascular remodeling, myocardial

infarction and its sequelae, atherosclerosis, angina (whether unstable or
stable}, renal insufficiency (diabetic and non—diabetic), heart failure,
angina pectoris, diabetes, secondary aldosteronism, primary and secondary
pulmonary hypertension, renal failure conditions, such as diabetic
nephropathy, glomerulonephritis, scleroderma, glomerular sclerosis,
proteinuria of primary renal disease, and also renal vascular
hypertension, diabetic retinopathy, the management of other vascular
disorders, such as migraine, peripheral vascular disease, Raynaud's
disease, luminal hyperp1asia, cognitive dysfunction (such as Alzheimer's},

glaucoma and stroke, comprising administering a therapeutically effective
amount of the pharmaceutica1 composition to a mammal in need thereof.
149109-62-6 565453—98—7 565453-99-8 _

RL: PEP (Physical, engineering or chemical process}; PYP {Physical

process); THU {Therapeutic use); BIOL [Biological study); PROC {Process};
USES (Uses)

(pharmaceutical compns. comprising valsartan and neutral endopeptidase
inhibitors)

149709-62-6 HCAPLUS

[1,l‘—Biphenyl]—4—pentanoio acid, y—[(3-carboxy—l—ox0propyl}amino]*
a—methyl—, ethyl ester, [S-:R*,S*}}— (9C1) {CA INDEX NAME)

Absolute stereocnemistry.

 
RN
CN

565453-98—7 HCAPLUS

l,1'-Eiphenyl]-4-pentanoic acid, y-L(3-carboxy-l-oxopropy1]amino]-
u—methyl-, ethyl ester, {aR,yS)v, compd. with
2,2‘,2"-nitrilotris[etnanol] {1:1} (9C1) (CA INDEX NAME)

Searched by Paul Schulwitz 571—272—2527 Page 7
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CM 1

CRN 149709-62-6
CMF C24 H29 N 05

Absolute stereochemistry.

f
HN/Jm C02H

Ph
Me

OEt
S R

0

CM 2

CRN 102—71—6
CMF C6 H15 N 03

FH2-CH2-OH

HO— CH2— CH2— N CH2— CH2— OH

RN 565453-99—8 HCAPLUS .
CN [1,l'—Biphenyl]—d—pentanoic acid, y—[(3—carboxy—lvoxopropyl)amino]*

a—methyl—, ethyl es:er, (uR,yS]-, compd. with
2—amino-2—{hydr0xymethle-l,3—propanediol [1:1] [9CI] (CA INDEX NAME}

CM 1

CRN 149709-62-6
CME C24 H29 N 05

Absolute stereochemistry.

 

O

//fl\\V//A“x
.. >1 cozn

OEt

CM 2

Searched by Paul Schulwitz 571—272~2527 Page 8
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CRN 77—86-1
CMF C4 Hll N O3

NH2

|

RC)“ CH2— p— CH2* OH
CH2-—OH

REFERENCE COUNT:

L20 ANSWER 2 OF 3
ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

AUTHOR{S):

CORPORATE SOURCE:

Kim 10/341,868

6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

HCAPLUS COPYRIGHT 2005 ACS on STN
1995:538778 HCAPLUS
122:281é26

'Dicarboxylic Acid Dipeptide Neutral Endopeptidase
Inhibitors

Ksander, Gary M.; Ghai, Raj D.; deJesus, Reynalda;
Diefenbacher, Clive; Yuan, Andrew; Berry, Carol;

Sakane, Yumi; Trapani, Angelo
Pharmaceuticals Division, CIBA-GEIGY Corporation,
Summit, NJ, 07981, USA

12/28/2005

SOURCE: Journal of Medicinal Chemistry (1995), 38(10},
1689~700 '
CODEN: JMCMAR; ISSN: 0022—2623

PUBLISHER: American Chemical Society
DOCUMENT TYPE: Journal

LANGUAGE: English
GI

H02C[CH2}2CONH\///\\I/,C02H
Ph——<:——:>f——CH2 Me\_ I

Ph—{<:—j>%——CE2 Me
11\\//1K‘C02CH2Me IIHOQC<CHZ)2CONH

AB The synthesis of three series of dicarbcxylic acid dipeptide neutral
endopeptidase 24.11 (NE?) inhibitors is described. In particular, the
amino butyramide I exhibited potent NEP inhibitory activity [IC50 = 5.0
nM] in vitrc and in vivo. Blood levels of I were determined using an ex vivo

method by measuring plasma inhibitory activity in conscious rats, mongrel
dogs, and cynomolgus monkeys. Free drug concns. were 10'1500 times
greater than the inhibitory constant for NEP over the course of a 6 h

experiment
A good correlation of free drug concns. was obtained when comparing values

'determined by the ex vivo anal. to those calculated from direct HPLC
measurements.
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IT

RN
CN

Kim 10/341,868 12/28/2005

Plasma atrial natriuretic factor (exogenous) levels were elevated in rats
and dogs after oral administration of II. Urinary volume and urinary sodium
excretion were also potentiated in anesthetized dogs treated with I.
149709-44-4P

RL: BAC (Biological activity or effector, except adverse}; BPR (Biological
process}; BSU (Biological study, unclassified}; MFM (Metabolic formation];
PRP (Properties}; SPN (Synthetic preparation); THU (Therapeutic use}; BIOL
(Biological study); FORM (Formation, nonpreparative); PREP (Preparation);
PROC (Process); USES (Uses)

(dicarboxylic acid dipeptide neutral endopeptidase inhibitors in
relation to pharmacokinetics and pharmacol. and structure}

149709-44-4 HCAPLUS

[1,l'—Biphenyl]—4—pentanoic acid, y—[(3—carboxy—l—oxopr0pyl)amino]—
u—methy1-, [S—(R*,S*}]- (9C1) (CA INDEX NAME}

Absolute stereoohemistry.

Ph

IT

RN
CN

0

HN/j\/\C02H
Me

5 R coza

l49690—05—lP

RL: BBC (Biological activity or effector, except adverse}; BPR (Biological
process]; BSU (Biological study, unclassified}; RCT (Reactant); SPN
(Synthetic preparation); THU (Therapeutic use}; BIOL (Biological study];
PREP {Preparation}; PROC (Process); RACT (Reactant or reagent); USES
(Uses)

{dicarboxylic acid dipeptide neutral endopeptidase inhibitors in
relation to oharmacokinetics and pharmacol. and structure)

149690—05—1 HCAPLUS

[l,l‘—Biphenyl]—4—pentanoic acid, y-[(3-carboxy—l-oxopropyl)amino]—
a—methyl—, o—ethyl ester, monosodium salt, [S-(R*,S*}1— (9C1)
[CA INDEX NAME)

Absolute stereochemistry.

 

O

HNM C02H

OEt

.‘Na
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IT l49709—45~5P 149709-47—TP 149709—48—8P

RL: BAC (Biological activity or effector, except adverse); BSU {Biological
study, unclassified); PRP (Properties); SPN (Synthetic preparation); THU
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES
(Uses)

(dicarboxylic acid dipeptide neutral endopeptidase inhibitors in
relation to pharmacokinetica and pharmacol. and structure)

RN 149709—45—5 HCAPLUS

CN [1,l'-Eiphenyl]—4—pentanoic acid, y—[{3—carboxy—l—oxopropyl)amino]—
awmethyl—, [SA(R*,R*)]— (9C1) (CA INDEX NAME)

Absolute stereochemistry.

 
COZH

RN 149709-47"? HCAPLUS

CN [1,l'—Biphenyl]-4—pentanoic acid, y—[{3—carboxy—l—oxopropyl)amino]:
a-methyl-, [R-(R*,S*)]— (9CI) (CA INDEX NAME}

Absolute stereochemistry.

O

\RNA/\COZH

C02H

Ph

 
RN 149709-48-3 HCAPLUS _

CN [1,1‘—Biphenyl]—4—pentanoic acid, y—[{3—carboxy—l—oxopropyl)amino]—
u-methyl-, [R-(R*,R*)]- {9C1} (CA INDEX NAME}

Absolute stereochémistry.

O

EN//UX\V//AXKC02H
Me

Wk

IT léQTOQ-Ed-BP l49709-65-9P 162972-31-BP

Ph

 
COZH
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162972—32—99 162972-33—09

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation);
{Reactant or reagent)

(dicarboxylie acid dipeptide neutral endopeptidase inhibitors in
relation to pharmacokinetics and pharmacol. and structure}

RN 149109-64—8 HCAPLUS

CN [1,1'—Biphenyl]—4—pentanoic acid, y—[[4—(l,l—dimethylethoxy}—l,4—
dioxobutyl]amino]—u—methyl—, ethyl ester, [S—(R*,S*)]— {9C1} (CA
INDEX NAME}

Absolute stereochemistry.

 

O

OBu-t
H53

Ph

' Me O
OEt

S R

0

RN 149709-65-9 HCAPLUS

CN [1,l'-Bipheny1]-4-pentanoic acid, y-E[4—[l,l—dimethy1ethoxy}—l,4—
dicxobutyl}amino]-u-methyl-, ethyl ester, [S-(R*,R*)]- (9C1) [CA
INDEX NAME]

Absolute stereochemistry.

Cf
il OBu-t

H.

Ph v//fi\“v//fiK\H//
Mae 0

OEt

RN 162972—31—8 HCAPLUS

CN [1,l'-Bipheny1]-4-pentanoic acid, y-[(3-Carboxy-l-oxopropyl}amino]~
a-methy1-, a-ethyl ester, monosodium salt (9C1) (CA INDEX
NAME)
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ff
NH—'C—'CH2“'CH2_‘C02H

CH2— CH— CH2— CH— c— OEt

Me O

 

.*Na

RN 162972-32-9 HCRPLUS

CN [1,l‘-Biphenyl]-4-pentancic acid, y-[{4-(l,l—dimethylethoxy)-l,4—
dioxobu:yl]amino]-u-methyl-, ethyl ester [9C1] (CA INDEX NAME}

P“ F? ICI)xx
NH'— C— CH2— CH2— (2— OBu—t

/ !

CH2—CH—CHz—fH—fi—0Et
Me 0

RN 1629?2-33-0 HCRPLUS

CN {1,l'—Biphenyl]-4—pentanoic acid, y-[(3—carboxy-1—oxopropyl)amino]-
a—methyl—, ethyl es:er, monosodium salt, [S—[R*,R*}]— (9C1) (CA

'INDEX NAME)

Absolute stereochemistry.

OEt 
. Na

L20 ANSWER 3 OF 3 HCAPLUS COPYRIGHT 2005 ACS on STN
ACCESSION NUMBER: 1993:670810 HCAPLUS
DOCUMENT NUMBER: 119:270810

TITLE: Preparation of biaryl substituted 4-aminc—butyric acid
amides

INVENTOR(S}: Ksander, Gary

PATENT ASSIGNEE{S}: Ciba-Geigy Corp., USA
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SOURCE: U.S., 13 pp.
CODEN: USXXAM

DOCUMENT TYPE: Patent

LANGUAGE: English
FAMILY ACC. NUM. COUNT: 1

'PATENT INFORMATION:

 

 
PATENT N0. KIND DATE APPLICATION NO. DATE

US 5217996 A 19930608 US 1992-824132 19920122
EP 555175 A1 19930811 EP 1993—810016 19930113

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, PT, SE
AU 9331842 A1 19930729 AU 1993-31842 19930115
AU 666902 B2 19960229

JP 05310664 A2 19931122 JP 1993-5908 19930118
CA 2087652 AA 19930723 CA 1993-2087652 19930120
ZA 9300421 A 19930722 ZA l993~421 19930121
NO 9300193 A 19930723 NO 1993-193 19930121
HU 63376 A2 19930830 HU 1993-166 19930121
US 5354892 A 19941011 US 1993-8031 19930125

PRIORITY APPLN. INFO.: US 1992-824132 A 19920122

OTHER SOURCE{S}: MARPAT 119:270810

AB Title compds. ROZCCHMeCHZCH(CH2C6H4Ph—4)NHCO{CH2)2C02R‘ (R, R' = H, C1—4

alkyl (substituted) PhCHZ on Ph, prodrug ester, salt), neutral
endopeptidase inhibitors and thus useful for treatment of cardiovascular
disorders, are prepared a-Tert-BOC-{Rj-tyrosine Me ester and pyridine
in CH2C12 were cooled at 0—5”, trifluoromethanesulfonic anhydride
was added to give Me (R)-2-(tert-butoxycarbonylamino}-3—[4-
(trifluoromethylsulfonyloxy)pheny1]propionate which in 11 steps was
converted into Na N-(3~carboxy—1-oxopropyl}-(4S)-p-phenylpheny1methyl}-4—
amino—2R—methyl]butanoic acid Et ester (I). I at 1—30 mg/kg, s.c.,
produced significant increase in plasma atrial natriuretic faCtor level
and significant reduction in blood pressure in DOCA—salt hypertensive rat
model. Pharmaceutical capsules comprising I are given.

IT 149709—62—6? 149709~63—7P

RL: RCT {Reactant}; SPN (Synthetic preparation}; PREP (Preparation); RACT
(Reactant or reagent}

(preparation and reaction of, preparation of neutral endopeptidase
inhibitors}
RN 149709—62—6 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y—[(3—carboxy—l—oxopropyl)amino]—
a—methyl—, ethyl ester, [S—(R*,S*)j— (9C1) (CA INDEX NAME}

Absolute stereochemistry.

fHN//i\““//h\“ H
Ph C02

Me

OEt
S R

0

RN 149709_53_7 HCAPLUS
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Kim 10/341,868 12/28/2005

CN [1,1'—Biphenyl]-4-pentanoic acid, y-[{3-carboxy-l-oxopropyl)amino]~
o—methyl-, ethyl ester, [S—{R*,R*i]— {9C1} {CA INDEX NAME)

Absolute stereochemistry.

O

HN/Ji\“//f\\C02H

OEt

IT 149690—05—1P l49690—Cfi—2P 149690—10—8P
l49690—ll—9P l49709—44—4P l49709—45—5P

149709—46—6P l49709—47—7P 149709-48—8P
l49709—49—9P l49709—53—5P l49709—64—8P
l49709-65-9P l49818—96—2P 149818—97—3P

RL: SPN (Synthetic preparation); PREP (Preparation)
(preparation of, as neutral endopeptidase inhibitor)

RN 149690—05—1 HCAPLUS

CN [1,1'—Biphenyl]—4—pentanoic acid, y—{[3—carboxy—l*0xopropyl)amino]—
u—methyl—, a—ethyl ester, monosodium salt, [S—(R*,S*)}— (9C1)
(CA INDEX NAME]

Absolute stereochemistry.

9

Ph HN//iR“V//A\‘COZH
: OE‘M L

IE
0

O Na

RN 149690—06—2 HCAPLUS

CN [1,l'wBipheny1]—4-pentanoic acid, y—[(3-carboxy—lhoxopropyl)amino]—
a—methyl—, u—ethyl ester, monosodium salt, [R~(R*,S*}1— (9C1)
(CA INDEX NAME)

Absolute stereochemistry.
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C02H

OEt 
.‘Na

RN 149690-10—8 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y—[[3—carboxy—l—oxopropyl}amino]-
u—methyl—, u—butyl ester, monosodium salt, [S—(R*,S*:}‘ (9C1)
(CA INDEX NAME)

Absolute stereochemistry.

\HN/J\\“//fl\‘coza

OBu—n 
. Na

RN 149690-11—9 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y—[(3—carboxy—l—oxopropyl]amino}-
u—methyl—, a—{2,3—dihydro—lH—inden—5‘yl) ester, monosodium
salt, [s—{R*,s*)]~ (9C1) (CA INDEX NAME)

Absolute stereochemistry.

Searched by Paul Schulwitz 571—272-2527 Page 16
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O

HN/JL\“//flxxco H
Ph 2

Me

O
S R

O

O Na

RN 149709-44-4 HCAPLUS

CN [1,l'—Biphenyl]-4—pentanoic acid, 7-[(3—carboxy-luoxopropyl)amino]fl
a—methyl-, [S—(R*,S*}]- (9C1) (CA INDEX NAME) '

Absolute stereochemistry.

0 .

HN//i\““//fi\“cozn
Ph

Me

5 R 002H

RN 149709-45-5 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y~[{3-Carboxy—l—oxopropyl}amino]—
a-methyl—, [S—(R*,R*}]- {9C1} {CA INDEX NAME)

Absolute stereochemistry.

O

H.//JXK\///RKRC02HN
h

P Raj/fQQfi ¥ M9
M

RN 149709-46-6 HCAPLUS

CN {1,l'-Biphenyl]—4—pentanoic acidr 7-[(3-carboxy-l-oxopropyl)amino]-
u,4'—dimethyl-, [S—(R*,S*)]— (9C1) [CA INDEX NAME}

c023

Absolute stereochemistry.
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ft

Kim 10/341,868 12/28/2005

H02C 
HOZC

RN 149709—4?~? HCAPLUS

CN [1,l‘—Biphenyl}—4—pentanoic acid, y—[(3—carboxy—l—oxopropyl)amino}~
u—methyla, [R~(R*,S*}]- {9C1} [CA INDEX NAME)

Absolute stereochemistry.

 
C02H

RN 149?09-48-8 HCAPLUS

CN [1,l'—Biphenyl]—4rpentanoic acid, y—[(3—carboxy—l—oxopropyl)amino]—
a-methy1-, [R—(R*,R*]]- (9C2) (CA INDEX NAME}

Absolute stereochemistry.

O

1HN//i\\V//A\\C02H
Ph

flgm
LKxjj?\\x//é?HR//l?\

RN 149709-49-9 HCAPLUS

CN [1,l‘-Bipheny1]-4-pentanoic acid, 7~[{d-ethcxywl,4—dioxobuty11aminOJ-
a—methy1-, {S—[R*,S*)]' {9C1} {CA INDEX NAME)

COzH

Absolute stereochemistry.
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r‘r
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OEt

Ph

5 R C02H

RN 149709-53-5 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y—l(3—carboxy—3*hydroxy—l—
oxopropyllamino]—u—methyl— [9CI) [CA INDEX NAME}

Eh I? OH
NH— (2— CH2— CH— C02H

/' l
CHz-"CHH CHZ—gnw coza

1
Me

“x

RN 149709-64-8 HCAPLUS

CN [l,l'-Biphenyl]-4-pentanoic acid, y-[[€-{1,l-dimethylethoxy)~L,4-
dioxobutyllaminol-a-methyl-, ethyl ester, [S-(R*,S*]}— {9CIJ (CA
INDEX NAME)

Absolute stereochemistry.

OBu-t

 
RN 149709-65-9 HCAPLUS

CN [1,l'—Biphenyl]—4—pentanoic acid, y—[[4—il,l—dimethylethoxy}—l,4—
dioxobutyl]amino]-u—methyl-, ethyl ester, [S~[R*,R*}]- (9C1) (CA
INDEX NAME)

Absolute stereochemistry.

Searched by Paul Schulwitz 571-272—2527

12/28/2005

Page 19

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 338



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 339

Kim 10/341,863 12/28/2005

 

O

OBu-t

O

OEt

RN 149818-96-2 HCRPLUS

CN [1,l'—Biphenyl]-4-pentanoic acid, y-[(3—carboxy-l-oxopropyl)amino]-
{x—methyl—, {R*,R*)* (9CI) [CA INDEX NAME)

Relative stereochemistry.

C02H

 

RN 149818—9?-3 HCAPLUS

CN [1,l'—Biphenyl]-4-pentanoic acid, y-[(3—Carboxy-1-oxopropyl}amino]-
u—methyl—, u-ethyl ester, monosodium salt, (R*,R*)- (9CI} (CA
INDEX NAME}

Relative stereochcmistry.

OEt

 
. Na
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FILE HOME

FILE STNGUIDE

FILE CONTAINS CURRENT INFORMATION.

LAST RELOADED: Dec 30, 2005 (20051230/UP}.H—_____'_-__._—-

FILE ADISCTI

FILE COVERS 1998 TO 30 DEC 2005 (20051230/ED}

FILE LAST UPDATED: 30 DEC 2005 (20051230/ED]

FILE ADISINSIGHT

FILE COVERS 1998 TO 29 Dec 2005 (20051229/ED}
FILE LAST UPDATED: 29 DEC 2005 {20051229/ED)

FILE ADISNEWS

FILE COVERS 1983 TO 5 Jan 2006 {20060105/ED}

This file contains CA5 Registry Numbers for easy and accurate
substance identification.

FILE BIOSIS
FILE COVERS 1969 TO DATE.

CAS REGISTRY NUMBERS AND CHEMICAL NAMES (CNS) PRESENT
FROM JANUARY 1969 TO DATE.

RECORDS LAST ADDED: 4 January 2006 (20060104/ED}

FILE BIOTECHNO

FILE LAST UPDATED: 7 JAN 2004 <20040107XUP)
FILE COVERS 1980 TO 2003.

I))) BIOTECHNO IS NO LONGER BEING UPDATED AS OF 2004 <<<

a): SIMULTANEOUS LEFT AND RIGHT TRUNCATION AVAILABLE IN

/CT AND BASIC INDEX (cc

FILE CAPLUS

Copyright of the articles to which records in this database refer is

held by the publishers listed in the PUBLISHER (PB) field {available
for records published or updated in Chemical Abstracts after December
26, 1996}. unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching

databases on STN. Any dissemination, distribution, copying, or storing
of this information. without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 5 Jan 2006 VOL 144 158 2

FILE LAST UPDATED: 4 Jan 2006 (20060104/ED]

Effective October 17, 2005, revised CAS Information Use Policies apply.
They are available for your review at:

http://www.cas.org/infopolicy.html

FILE DDFB
)9) FILE COVERS 1964 TO 1982 — CLOSED FILE <<<

FILE DGENE

FILE LAST UPDATED: 30 DEC 2005 <20051230/UP>fi—'——-—.__‘-‘—\—._.__l_
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DGENE CURRENTLY CONTAINS 7,596,625 BIOSEQUENCES

>>> NEW DISPLAY FIELDS LS AND LS2 {LEGAL STATUS DATA FROM

THE INPADOC DATABASE) AVAILABLE IN DGENE - SEE NEWS c<<

b>> ONLINE THESAURUS AVAILABLE IN /PACO <<<

>>> DOWNLOAD THE DGENE WORKSHOP MANUAL:

http://www.stn—international.de/training_center/bioseq/dgenefiwm.pdf

b): DOWNLOAD COMPLETE DGENE HELP AS PDF:

http://www.stn—international.de/training_center/bioseq/dgene_help.pdf (c

>3) DOWNLOAD DGENE BLAST/GETSIM FREQUENTLY ASKED QUESTIONS:

http:/fwww.stn-international.de/service/faq/dgenefaq.pdf (cc

FILE DISSABS

FILE COVERS 1861 TO 20 DEC 2005 (20051220/ED]

Only fair use as provided by the United States copyright law is
permitted. PROQUEST INFORMATION AND LEARNING COMPANY MAKES NO
WARRANTY REGARDING THE ACCURACY, COMPLETENESS OR TIMELINESS OF
THE LICENSED MATERIALS OR ANY WARRANTY, EXPRESS OR IMPLIED,
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A

PARTICULAR PURPOSE, AND SHALL NOT BE LIABLE FOR DAMAGES OF ANY
KIND OR LOST PROFITS OR OTHER CLAIMS RELATED TO THE LICENSED
MATERIALS OR THEIR USE.

FILE DRUGB

>>> FILE COVERS 1964 TO 1982 — CLOSED FILE <<<

FILE DRUGMONOG2

FILE IS CURRENT THROUGH 9 Dec 2005 (20051209fED)

######fi###########################################################

!!1 ATTENTION ll!

Welcome to DRUGMCNOGZ. This file is available to all users.

To access drug pricing information, use DRUGMONOG, accessible

only to pharmaceutical organizations for reasons of
confidentiality. ##332312432312412411
files on STN and belong to a pharmaceutical organization, you #
should autOmatically have access to DRUGMONOG. If you belong #
to a pharmaceutical organization and would like to use
DRUGMONOG, please contact your STN Help Desk. If you do not
need pricing information, use DRUMONOG2.

See HELP SUBSCRIPTION for more information.

#
#
#
#
#
#
#

#

# If you already have subscription status on any of the IMSworld#
#

#
#
#
#
#
#

#################################################################
3t=¥t3t=¥t3t3t

FILE DRUGU

FILE LAST UPDATED; 23 DEC 2005 <20051223/UP>
b>> DERWENT DRUG FILE {SUBSCRIBER} (cc

>5) FILE COVERS 1933 TO DATE (cc

>>> THESAURUS AVAILABLE IN /CT (cc

FILE EMEAL

FILE COVERS CURRENT RECORDS AND IS UPDATED DAILY

FILE LAST UPDATED: 5 JAN 2006 [20050105/ED}

FILE EMEASE
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FILE COVERS 1974 TO 29 Dec 2005 (20051229/ED}

EMBASE has been reloaded. Enter HELP RLOAD for details.

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE ESBIOBASE

FILE LAST UPDATED: 3 JAN 2006 <20060103/UP>
FILE COVERS 1994 TO DATE.

b>> SIMULTANEOUS LEFT AND RIGHT TRUNCATION AVAILABLE IN

/CC, /ORGN, AND /ST ¢<<

FILE IFIPAT

FILE COVERS 1950 TO PATENT PUBLICATION DATE: 3 Jan 2006 (20060103/PD}

FILE LAST UPDATED: 4 Jan 2006 (20060104/ED}
HIGHEST GRANTED PATENT NUMBER: USE983486
HIGHEST APPLICATION PUBLICATION NUMBER: US2005289677

UNITERM INDEXING IS AVAILABLE IN THE IFIUDB FILE

UNITERM INDEXING LAST UPDATED: 31 Oct 2005 (20051031/UP)

INDEXING CURRENT THROUGH PAT PUB DATE; 27 May 2004 (20040527/PD}

IFIPAT reloaded on 9f22/05. Enter HELP RLOAD for details.

FILE IMSDRUGNEWS

FILE COVERS 1995 TO 16 Dec 2005 (20051216/ED)

##################################################################

Ell ATTENTION 111

Welcome to IMSDRUGNEWS. This is the Drug News file from
IMSworld Publications.

of this file, please contact IMS HEALTH Customer Services
directly by phone at +44(0)20—7393—5888, or email
globaldirect®uk.imshealth.com.

# #
# #

# #
# #
# #
# - #

# For detailed information regarding the printed version #
# #
# #
# #
fl #
# See HELP SUBSCRIPTION for more information. #
#############################fi##########fl#########################

This file contains CA5 Registry Numbers for easy and accurate
substance identification.

The file name was changed from DRUGNL to IMSDRUGNEWS on 7 Dec. 2003.
The file name DRUGNL is now an alias for IMSDRUGNEWS.

FILE IMSPRODUCT

FILE COVERS 1982 TO 2 Dec 2005 {20051202/ED}

##########################################fi#######################

!11 ATTENTION 1!!

Welcome to IMSPRODUCT. A special subscriber rate is

available to purchasers of the IMSworld publication,
Drug Launches.

For detailed information regarding eligibility and

authorization for this subscriber discount, please contact
IMS HEALTH Customer Services directly by phone
at +44(0]20—7393—5888, or email globaldirect®uk.imshealth.com
See HELP SUBSCRIPTION for more information.

awnnunnnnunnn
#
#
#

#
#
#
#
#
#

#
#
#

#
# #################################################################
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The file name was changed from DRUGLAUNCH to IMSPRODUCT on 7 Dec. 2003.
The file name DRUGLAUNCH is now an alias for IMSPRODUCT.

FILE IPA

FILE COVERS 1970 TO 29 DEC 2005 {20051229/ED}

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE JICST—EPLUS

FILE COVERS 1985 TO 28 DEC 2005 (20051228/Eo)

THE JICST—EPLUS FILE HAS BEEN RELOADED TO REFLECT THE 1999 CONTROLLED

TERM (/CT} THESAURUS RELOAD.

FILE KOSMET

FILE LAST UPDATED: 2 JAN 2006 <20060102/UP>
FILE COVERS 1968 TO DATE.

99> SIMULTANEOUS LEFT AND RIGHT TRUNCATION IS AVAILABLE

IN THE BASIC INDEX (/BI) FIELD <<<

FILE LIFESCI

FILE COVERS 1978 TO 20 Dec 2005 (20051220/ED}

FILE MEDLINE

FILE LAST UPDATED: 4 JAN 2006 (20060104/UP]. FILE COVERS 1950 TO DATE.

On December 11, 2005, the 2006 MeSH terms were loaded.

The MEDLINE reload for 2006 will soon be available. For details

on the 2005 reload, enter HELP RLOAD at an arrow promt (=>).
See also:

http://www.n1m.nih.gov/mesh/
http://www.nlm.nih.gonpubs/techbull/nd04/nd04 mesh.html

http://www.nlm.nih.gov/pubs/techbull/nd05/nd05:med_data_changes.html
http://www.nlm.nih.gov/pubs/techbull/ndOS/nd05_2006_MeSH.html

OLDMEDLINE is covered back to 1950.

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the
MeSH 2006 vocabulary.

This file contains CA8 Registry Numbers for easy and accurate

FILE NAPRALERT

FILE COVERS 1650 TO 8 AUG 2005 [20050808/ED]

This file contains CA8 Registry Numbers for easy and accurate
substance identification.

The NAPRALERT File is no longer being updated. ******

FILE NLDB

FILE COVERS 1988 To 5 JAN 2006 (20060105/ED)

FILE NUTRACEUT

FILE LAST UPDATED: 21 DEC 2005 <20051221/UP>
FILE COVERS MAY 1996 TO DATE

FILE PASCAL

FILE LAST UPDATED: 19 DEC 2005 <20051219/UP)
FILE COVERS 1977 TO DATE.

>8) SIMULTANEOUS LEFT AND RIGHT TRUNCATION IS AVAILABLE
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v.

IN THE BASIC INDEX {/BI) FIELD <<<

FILE PCTGEN

FILE LAST UPDATED: 5 JAN 2006 <20060105/UP)

MOST RECENT PCT PUB DATE: 5 JAN 2006 <20060105/PD)

PCTGEN CURRENTLY CONTAINS 4,419,239 BIOSEQUENCES

))) DOWNLOAD THE PCTGEN WORKSHOP MANUAL:

http://www.stn—international.de/training_center/bioseq/pctgenfiwm.pdf

))) DOWNLOAD COMPLETE PCTGEN HELP AS PDF:

http://www.stn—international.de/training_center/bioseq/pctgen_help.pdf

>)) DOWNLOAD RUN BLAST/GETSIM FREQUENTLY ASKED QUESTIONS:

http://www.stn-international.de/service/faq/dgenefaq.pdf <<<

FILE PHARMAML

FILE LAST UPDATED: 4 JAN 2006 <20060104/UP)
FILE COVERS 1992 TO DATE

<<< DISPLAY PRICES FOR THE MOST CURRENT 4-WEEKS INFORMATION
DIFFER FROM THE PREVIOUS ONES ==> see HELP COST )))

FILE PHIC
FILE COVERS CURRENT RECORDS AND IS UPDATED DAILY

FILE LAST UPDATED: 5 JAN 2006 {20060105XED}

FILE PHIN

FILE COVERS 1980 TO 3 JAN 2006 (20060103/ED}

FILE SCISEARCH

FILE COVERS 1974 TO 4 Jan 2006 {20060104XED}

SCISEARCH has been reloaded, see HELP RLOAD for details.

FILE TOXCENTER

FILE COVERS 1907 TO 3 Jan 2006 (20060103XED)

This file COntains CA8 Registry Numbers for easy and accurate substance
identification.

New CA8 Information Use Policies, enter HELP USAGETERMS for details.

TOXCENTER has been enhanced with new files segments and search fields.
See HELP CONTENT for more information.

TOXCENTER thesauri in the /CN, /CT, and KMN fields incorporate the
MeSH 2006 vocabulary.
See http://www.nlm.nih.gov/mesh/

http://www.nlm.nih.gov/pubs/techbull/nd0S/nd05_med_data_changes.html
http://www.nlm.nih.gov/pubs/techbull/nd05/nd05_2006_MeSH.html

for a description of changes.

FILE USPATFULL

FILE COVERS 1971 TO PATENT PUBLICATION DATE: 3 Jan 2006 (20060103/PD}
FILE LAST UPDATED: 3 Jan 2006 (20060103/ED}
HIGHEST GRANTED PATENT NUMBER: US6983486
HIGHEST APPLICATION PUBLICATION NUMBER: US2005289677

CA INDEXING IS CURRENT THROUGH 3 Jan 2006 {20060103/UPCA)

ISSUE CLASS FIELDS {/INCL) CURRENT THROUGH: 3 Jan 2005 {20060103/PD)
REVISED CLASS FIELDS {/NCLJ LAST RELOADED: Oct 2005
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Oct 2005
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>3) USPATZ is now available. USPATFULL contains full text of the

>)> original, i.e., the earliest published granted patents or
>>> applications. USPAT2 contains full tExt of the latest US
3)) publications, starting in 2001, for the inventions covered in
>>> USPATFULL. A USPATEULL record contains not only the original
>>> published document but also a list of any subsequent
>s> publications. The publication number, patent kind code, and
>s> publication date for all the US publications for an invention
)3) are displayed in the PI (Patent InformatiOn} field of USPATFULL

>)> records and may be searched in standard search fields, e.g., fPN,
3)) /PK, etc.

>>> USPATFULL and USPATZ can be accessed and searched together
35> through the new cluster USPATALL. Type FILE USPATALL to
>s> enter this cluster.
>3)

>>s Use USPATALL when searching terms such as patent assignees,
a): classifications, or claims, that may potentially change from

>>> the earliest to the latest publication.

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE USPAT2

FILE COVERS 2001 TO PUBLICATION DATE: 5 Jan 2006 (20060105/PD)
FILE LAST UPDATED: 5 Jan 2006 {20060105/ED}
HIGHEST GRANTED PATENT NUMBER: U82004192897
HIGHEST APPLICATION PUBLICATION NUMBER: U52006004269

CA INDEXING IS CURRENT THROUGH 5 Jan 2006 (20060105/UPCA}
ISSUE CLASS FIELDS (/INCL) CURRENT THROUGH: 5 Jan 2006 {20060105/PD)

REVISED CLASS FIELDS (/NCL) LAST RELOADED: Oct 2005
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Oct 2005

USPATZ is a companion file to USPATFULL. USPATZ contains full text
of the latest US publications, starting in 2001, for the inventions

covered in USPATFULL. USPATFULL contains full text of the original

published US patents from 1971 to date and the original applications
from 2001. In addition, a USPATFULL record for an invention contains

a complete list of publications that may be searched in standard
search fields, e.g., /PN, /PK, etc.

USPATFULL and USPAT2 can be accessed and searched together through
the new cluster USPATALL. Type FILE USPATALL to enter this cluster.

Use USPATALL when searching terms such as patent assignees,

classifications, or Claims, that may potentially change from the
earliest to the latest publication.

FILE REGISTRY

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 4 JAN 2006 HIGHEST RN 871209-00—6
DICTIONARY FILE UPDATES: 4 JAN 2006 HIGHEST RN 871209-00-6

New CA5 Information Use Policies, enter HELP USAGETERMS for details.

TSCA INFORMATION NOW CURRENT THROUGH JULY 14, 2005

Please note that search—term pricing does apply when
conducting SmartSELECT searches.

iiitktit***ti**t*k‘kiitiii*‘kiii****t*1tl'******************iii***
* it

* The CA roles and document type information have been removed from *
* the IDE default display fOrma: and the ED field has been added, *
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=>

L1

L2

L3

L4

 

* effective March 20, 2005. A new display format, IDERL, is now *
* available and contains the CA role and document type information. *t i-

1**ifiii*1it!tl-*tiiii*i*****It“!iiitlititit!*****iiititiiti****ii

Structure search iteration limits have been increased. See HELP SLIMITS
for details.

REGISTRY includes numerically searchable data for experimental and

predicted properties as well as tags indicating availability of
experimental property data in the original document. For information

on property searching in REGISTRY, refer to:

http:f/www.cas.org/ONLINE/UG/regprops.html

his

{FILE 'HOME' ENTERED AT 13:53:28 ON 05 JAN 2006}

FILE ‘STNGUIDE‘ ENTERED AT 13:53:36 ON 05 JAN 2006

FILE 'HOME‘ ENTERED AT 13:53:40 ON 05 JAN 2006

FILE ‘ADISCTI, ADISINSIGHT, ADISNENS, BIOSIS, BIOTECHNO, CAPLUS, DDFB,
DGENE, DISSABS, DRUGB, DRUGMONOG2, DRUGU, EMEAL, EMEASE, ESBIOEASE,

IEIPAT, IMSDRUGNEWS, IMSPRODUCT, IPA, JICST—EPLUS, KOSMET, LIFESCI,
MEDLINE, NAPRALERT, NLDB, NUTRACEUT, pASCAL, ...' ENTERED AT 13 53 49 ON
05 JAN 2006

2 s 565453-99—8/RN
2 DUP REM L1 (0 DUPLICATES REMOVED)

2 S 565453-98-7/RN

 
FILE rREGISTRY‘ ENTERED AT 13:55:46 ON 05 JAN 2006

l S VALSARTAN/CN

FILE 'USPATFULL' ENTERED AT 13:56:18 ON 05 JAN 2006
227 3 L4

114 S L5 AND {CARDIOVASCULAR_AND HYPERTENSION}

0 S L6 AND VARSARTAN/AB
0 5 L6 AND VARSARTAN

11 5 L6 AND VALSARTAN/AE
3 5 L9 AND PD<2003

25 S VALSARTAN/As
1 5 L1 AND {CARDIOVASCULAR OR HYPERTENSIONJ/AE

33 5 L5 AND {VALSARTAN (P) HYPERTENSION)

33 DUP REM L13 (0 DUPLICATES REmovED)
33 5 L14

3 3 L14 AND PD<2002

l6 s VALSARTAN/TI
1 5 L17 AND PD<2002

1 5 L18 AND HYPERTENSION
0 5 L19 AND CARDIOVASCULAR

BIOCON PHARMA LTD (IPR2020-01263) EX. 1015, p. 346



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 347

L4 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2006 ACS on STN
RN 137862-53-4 REGISTRY
ED Entered STN: 13 Dec 1991

CN L—Valine, N-{l-oxopentyl}-N-[[2'-{1H—tetrazol—5-yl)[l,l'—biphenyl]-4—
y1]methyl]— (9cm (CA INDEX NAME}

OTHER NAMES:

CN CGP 48933
CN Diovan

CN Nisis

CN Tareg
CN Valsartan
FS STEREOSEARCH
DR 186597-74-0
MF C24 H29 N5 03
CI COM

SR -CA

LC STN Files: ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, BIOBUSINESS,
BIOSIS, BIOTECHNO, CA, CANCERLIT, CAPLUS, CASREACT, CBNB, CEN, CHEMCATS,
CIN, DDFU, DIOGENES, DRUGU, EMBASE, IMSDRUGNEWS, IMSPATENTS,
IMSRESEARCH, IPA, MEDLINE, MRCK*, PATDPASPC, PHAR, PROMT, PROUSDDR, PS,

RTECS*, SCISEARCH, SYNTHLINE, TOXCENTER, USAN, USPAT2, USPATFULL
(*File contains numerically searchable property data)

Absolute stereochemistry.

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

815 REFERENCES IN FILE CA {1907 TO DATE)
10 REFERENCES TO NON—SPECIFIC DERIVATIVES IN FILE CA

521 REFERENCES IN FILE CAPLUS {1907 TO DATE}
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L19 ANSWER 1 OF 1 USPATFULL on STN

AN 2001:162871 USPATFULL

TI Solid oral dosage forms of valsartan

IN Wagner, Robert Frank, Neshanic Station, NJ, United States
Katakuse, Yoshimitsu, Hirakata, Japan
Taike, Takashi, Kobe, Japan

Yamato, Fujiki, Takarazuka, Japan
Kohlmeyer, Manfred, Basel, Switzerland

PA Novartis AG, Basel, Switzerland (non—U S. corporation}
PI US 6294197 Bl 20010925 <——

NO 9749394 19971231

AI US 1999—202805 19990507 [9)
W0 1997-EP3172 19970618

19990507 PCT 371 date

19990507 PCT 102(8) date
PRAI GB 1996—13470 19960627

131‘ Utility '
FS GRANTED

EXNAM Primary Examiner: Page, Thurman K.; Assistant Examiner: Di Nola—Baron,
Liliana

LREP Tso, Diane P.
CLMN Number of Claims: 53

ESL Exemplary Claim: 1
DRWN No Drawings
LN.CNT 68?

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

TI Solid oral dosage forms of valsartan
PI US 6294197 Bl 20010925 <——

NO 9749394 19971231

SUMM . age, sex or race and is also well tolerated Its combination

with HCTZ is also known for the treatment of hypertenSion.
SUMM . . mg with hydrochlorothiazide in a dose range from about 6 to 60

- mg, is suitable for more efficient treatment of hypertension.
With these dose ranges of the combined active agents, valsartan is found
to have a greater efficacy in reducing elevated

SUMM Hydrochlorothiazide is a known therapeutic agent which is useful in the
treatment of hypertension

SUMM . blood pressure, either systolic or diastolic or both The
conditions for which the instant invention is useful include, without
limitation. hypertenSion {whether of the malignant, essential,
reno—vascular, diabetic, isolated systolic, or other secondary type),
congestive heart failure, angina (whether stable or.

CLM What is claimed is:

26. A method of treating hypertension, congestive heart
failure, angina, myocardial infarction, arteriosclerosis, diabetic

nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral
vascular disease, left ventricular hypertrophy,. .

37. A method of treating hypertension. congestive heart
failure, angina, myocardial infarction, arteriosclerosis, diabetic

nephropathy, diabetic cardiac myopathy, renal insufficiency, peripheral
vascular disease, stroke, left ventricular.
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L3

TI

SO

WC

AB

TX

ANSWER 171 OF 177 PROMT COPYRIGHT 2006 Gale Group on STN

96:59745 PROMT

Making the next choice easier
Introduced new cardiovascular drug called Lotrel
Med Ad News, (1 Jan 1996} pp. 3.
ISSN; 0745—0907.

English
1083

*FULL TEXT IS AVAILABLE IN THE ALL FDRMAT*

Lotrel, a combination of amlodipine and benazepril, is indicated as

second—line therapy for hypertension. Amlodipine already is on
the market as the single—ingredient calcium channel blocker Norvasc,
marketed by Pfizer Inc. Benazepril already is. .

Lotrel, a combination of amlodipine and benazepril, is indicated as
second~1ine therapy for hypertension. Amlodipine already is on
the market as the single—ingredient calcium channel blocker Norvasc,
marketed by Pfizer Inc. Eenazepril already is. .

About 50 million Americans have hypertension. Of those treated,
half are prescribed either a calcium channel blocker or an ACE inhibitor.

Despite the proven efficacy of
Lotrel is the first calcium channel blocker and ACE inhibitor combination
therapy for the treatment of hypertension. This could change
relatively soon, however. At least two pharmaceutical companies, Merck &
Co. Inc. and Hoechst Marion Roussel Inc. .

A new drug application was filed with regulatory authorities Dec. 31,
1994 for an indication as a second- line therapy to treat

hypertension.
Mr. . . . is referring to a new Ciba product ready for filing. A new
drag application for an angiotensianI antagonist, brand named
Valsartan, is being prepared. Phase III clinical trials of the

product, as a treatment for hypertenSion, have been completed.
Indication: Second-line, combination treatment of hypertension
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L5 ANSWER 1 OF 4 CAPLUS COPYRIGHT 2005 ACS on STN
AN 2003:570812 CAPLUS
DN 139:138733

TI Pharmaceutical compositions comprising valsartan and neutral endopeptidase
inhibi:ors

IN Webb, Randy Lee; Ksander, Gary Michael
PA Novartis A.-G., Switz.; Novartis Pharma G.m.h.H.

SO PCT Int. Appl., 31 pp.
CODEN: PIXXD2

DT Patent

LA English
FAN.CNT 1

PATENT NO. KIND DATE APPLICATION NO. DATE

PI WO 2003059345 A1 20030724 WO 2003-EP415 20030116

w; AE, AG, AL, AM, AT, AU, Az, BA, BB, BG, BR, BY, BZ, CA, CH, CN,
co, CR, CU, cz, DE, DK, DM, Dz, EC, EE, ES, PI, GB, GD, GE, GH,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, Kz, LC, LK, LT, LU,
LV, MA, MD, MK, MN, MK, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SE,
SG, SK, TJ, TM, TN, TR, TT, CA, US, UZ, VC, VN, YU, ZA, 2w

RW: AM, AZ, BY, KG, Kz, MD, RU, TJ, TM, AT, BE, BG, CH, CY, cz, DE,
DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,
SK, TR

US 2003144215 A1 20030731 US 2003—341868 20030114
CA 2472399 AA 20030724 CA 2003-2472399 20030116
EP 1467728 A1 20041020 EP 2003—704413 20030116

R: AT, BE, CH, DE, DK, ES, PR, GB, GR, IT, LI, LU, NL, SE, Mc, PT,
IE, SI, LT, LV, PI, Ro, MK, CY, AL, TR, BG, cz, EE, HU, SK

BR 2003006907 A 20041221 BR 2003—6907 20030116

JP 2005514441 T2 20050519 JP 2003—559507 20030116
ZA 2004005117 A 20050622 ZA 2004—5117 20040628
NO 2004003380 A 20041007 NO 2004—3380 20040813

PRAI US 2002—349660P P 20020117

US 2002—386792P P 20020607
WO 2003—EP415 W 20030116

RE.CNT 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS RECORD
ALL CITATIONS AVAILABLE IN THE RE FORMAT

IT 107—95~9, B—Alanine 36357—77—4, Phosphoramidon 76721—8946,
Thiorphan 82154—09—4, retrowThiorphan 83861-02—3 100845—83—8,
SQ28603 105262—04—2 115406—23—0 122222—44—0, SQ 29072 123122-55-4
123898—42—0 123984-67-8 123985-34—2 123985—36—4 129093—37—4
133153—38—5 135925—65—4 137613—73—1 139994-51-7 139994-53—9
144505—58—8 144933-39—1 145707—85—3 145775—14—0 145841—10—7

149705—07—7 149709-62-6 150055-94-0 153037-29-7
154116—3lvl 158894—60—1 161952—07—4 565453—90—9 565453~91-0
565453-92—1 565453—93—2 565453—94-3 565453-95-4 565453—96—5

565453—97—6 565453-93-7 565453-99-8

RL: PEP (Physical, engineering or chemical procese], PYP (Physical
process]; THU (Therapeutic use), BIOL (Biological study}; PROC (Process);
USES {Uses}

(pharmaceutical compns. comprising valsartan and neutral endopeptidase
inhibitors}

L5 ANSWER 2 OF 4 USPATPULL on STN
AN 20031207854 USPATFULL

TI Methods of treatment and pharmaceutical composition
IN Ksander, Gary Michael, Amherst, NH, UNITED STATES

Webb, Randy Lee, Flemington, NJ, UNITED STATES
PI US 2003144215 Al' 20030731
AI US 2003-341868 Al 20030114 (10}
PRAI US 2002A386792P 20020607 (60)

US 2002—349560P 20020117 (60}

DT Utility
FS APPLICATION

LREP THOMAS HOXIE, NOVARTIS, CORPORATE INTELLECTUAL PROPERTY, ONE HEALTH
PLAZA 430/2, EAST HANOVER, NJ, 07936—1080

BIOCON PHARMA LTD (IPR2020—01263) EX. 1015, p. 350



BIOCON PHARMA LTD (IPR2020-01263) Ex. 1015, p. 351

CLMN Number of Claims: 11

ECL Exemplary Claim: 1
DRWN No Drawings
LN.CNT 946
CAS INDEXING IS AVAILABLE FOR THIS PATENT.
IT 107-95-9,

Thiorphan
SQ28603
123898—42—0
129093—37-4
139994~53—9
145841—10-7
158894—60—1
565453—93—2

fi—Alanine
82154—09—4,

105262-04-2
123984-67—8
133153—38—5

144505-58-3
149705—07—7

161952—07—4
565453—94—3

36357-77-4,

123985-34-2
135925—65—4
144933—39—1

150055-94-0
565453—90—9

565453-95—4

Phosphoramidon
retro—Thiorphan
115406-23—0 122222—44—0,

83861-02-3

123985—36—4

137613-73-1
145707—85—3
153037—29—7

565453-91-0
565453—96—5

SQ 29072

76721—89—6,
100845-83-8,

125132—63—0

139994-51—7
145775-14-0
154116—31—1

565453—92—1
565453—97-6

123122—55—4

565453-98-7 565453-99-8

(pharmaceutical compns.
inhibitors)

comprising valsartan and neutral endopeptidase

L5 ANSWER 3 OF 4 USPATFULL on STN
AN 94:88833 USPATFULL

TI Biaryl substituted 4—amino—butyric acid amides
IN Ksander, Gary, Milford, NJ, United States

PA Ciba—Geigy Corporation, Ardsley, NY, United States (U.S. corporation}
PI US 5354892 19941011

AI us 1993—8031 19930125 (8)
DCD 20100608

RLI Continuation of Ser. No. US 1992—824132, filed on 22 Jan 1992, now
patented, Pat. No. US 5217996

DT Utility
FS Granted

EXNAM Primary Examiner: Dees, Jose G.; Assistant Examiner: Frazier, Barbara S.
LREP Gruenfeld, Norbert
CLMN Number of Claims: 10

ESL Exemplary Claim: 1
DRWN No Drawings
LN.CNT 1239

CAS INDEXING IS AVAILABLE FOR THIS PATENT.
IT l28779—47—5P 149690—12—0F 149690—13-1P

149709-58-0P l49709—59—1P 149709—60—4P
149709-62-6P 149709-63-7P l49818—98-4P

{preparation and reaction of, preparation of neutral endopeptidase inhibitors)

149709—56—8P
149709~61-5P

149709-57-9P

L5 ANSWER 4 OF 4
AN 1993:670810

DN 119:270810

TI Preparation of biaryl substituted 4—amino—butyric acid amides

CAPLUS

CAPLUS
COPYRIGHT 2005 ACS on STN DUPLICATE 1

IN Ksander, Gary
PA Ciba—Geigy Corp., USA

SO U.S., 13 pp.
CODEN: USXXAM

DT Patent

LA English
FAN.CNT 1

PATENT NO. KIND DATE APPLICATION NO. DATE

PI US 5217996 A 19930608 US 1992~824132 19920122
EP 555175 A1 19930811 EP 1993—810016 19930113

R: AT, BE, CH, DE, DK, Es, FR, GB, GR, IE, IT, LI, Lu, NL, PT, SE
AU 9331842 A1 19930729 AU 1993—31842 19930115
AU 666902 B2 19960229

JP 05310664 A2 19931122 JP 1993—5908 19930118

CA 2087652 AA 19930723 CA 1993-2087652 19930120
ZA 9300421 A 19930722 ZA 1993—421 19930121
NO 9300193 A 19930723 NO 1993—193 19930121
HU 63376 A2 19930830 HU 1993-166 19930121
US 5354892 A 19941011 US 1993—8031 19930125

PRAI US 1992—824132 A 19920122
05 MARPAT 119:270810
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