wo 2007/017897 A3 I T 0KV O 0 RO 0

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

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
15 February 2007 (15.02.2007)

(10) International Publication Number

WO 2007/017897 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
CO7D 257/04 (2006.01) A61K 31/41 (2006.01)

International Application Number:
PCT/IN2006/000175

International Filing Date:
23 May 2006 (23.05.2006)

Filing Language: English
Publication Language: English
Priority Data:

632/MUM/2005 25 May 2005 (25.05.2005) IN

Applicant (for all designated States except US): IPCA
LABORATORIES LTD. [IN/IN]; 48, Kandivli Industri-
al Estate, Kandivli (West), Mumbai 400 067 (IN).

Inventors; and

Inventors/Applicants (for US only): KUMAR, Ashok
[IN/IN]; A 4/203-4, Sterling CHS, Sundarvan Complex,
Andheri (West), Mumbai 400 053, Maharashtra (IN).
NIMBALKAR, Manmohan, Madhavrao [IN/IN];
Utkarsh-46, Sayani Road, Khedgalli, Prabhadevi, Mum-
bai 400 025, Maharashtra (IN). BHAYANI, Priti, Jayesh
[IN/IN]; 8/New Krishnakunj Society, Opp. Samrudhi
Shopping Centre, Swami Samarth Marg, Kandivli Vil-
lage, Kandivli (West), Mumbai 400 067, Maharashtra
(IN). JHA, Mukesh, Subhodh [IN/IN]; 123/AB, CRD,
IPCA Laboratories Ltd., Kandivli Industrial Estate,
Charkop, Kandivli (West), Mumbai 400 067, Maharashtra
(IN). DOSHI, Vaibhav, Chinubhai [IN/IN]; 123/AB,
CRD, IPCA Laboratories Ltd., Kandivli Industrial Estate,
Charkop, Kandivli (West), Mumbai 400 067, Maharashtra
(IN).

74

62y

84)

Agent: NAIR, Gopakumar, G.; Patent & Trademark
Agent (Regd.), Gopakumar Nair Associates, Nair Baug,
Akurli Road, Kandivli (East), Mumbai 400 102 (IN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU,
SC, SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US,UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FIL, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC,
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: NOVEL CRYSTALLINE FORMS OF (S)-N-(1-CARBOXY-2-METHYL-PROP-1-YL)-N-PENTANOYL-N-[2'-(1H-
TETRAZOL-5-YL)BI-PHENYL-4-YLMETHYL]-AMINE

FIG1 i

@ 3

| q

NN

n AW
P ! M\"\M

\
V
M,

Y ‘\‘/\\\

5 Ed

\A/\A/\/ ‘\,\! s

T " 8
= »

(57) Abstract: Disclosed herein is novel crystalline forms of Valsartan namely, a crystalline form designated as Form A, and its
solvates thereot, novel crystalline form of Valsartan designated as Form B and solvates thereof, novel crystalline form of Valsar-
tan designated as Form C and solvates thereof, novel crystalline form of Valsartan designated as Form D and its solvates thereof,
processes for their preparation, pharmaceutical compositions containing these polymorphs and their use in medicine. The present
invention further discloses a novel process for preparing a stable amorphous form of Valsartan and in this connection to amor-
phous form of Valsartan produced by such processes. The present invention also discloses a novel process for obtaining stable
Form I crystals of Valsartan.
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Continuation No. lll:
Observations where unity of invention is lacking

(Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international
application, as follows:

Group |. (Claims 1-3, 32-33 partly)

Claims are relating to a novel crystal form of Valsartan designated as Form A, to a process for
preparing thereof, to a pharmaceutical composition comprising thereof and to the use thereof.
The process of preparing of the Form A is based on following steps:

i) preparing a solution of amorphous or crystal Valsartan in a first solvent selected from
acetone, methyl propyl ketone or their mixture thereof;

i) bringing said solution to a temperature of about 25 to 35 deg C;

iii) mixing with a second solvent like dichloromethane till a suspension is resulted; and

iv)  separating said crystal form of Valsartan (Form A) from the solvents.

Group II. (Claims 4-6, 32-33 partly)

Claims are relating to a novel crystal form of Valsartan designated as Form B, to a process for
preparing thereof, to a pharmaceutical composition comprising thereof and to the use thereof.
The process of preparing of the Form B is based on following steps:

i) providing an emulsion or suspension of Valsartan in an organic solvent like toluene at a
first temperature characterized above 85 deg C,

ii) reducing the temperature of the emulsion or suspension to a second temperature
characterized below 40 deg C, "

Group lil. (Claims 7-12, 24, 29, 30 partly, 32-33 partly)

Claims are relating to a novel crystal form of Valsartan designated as Form C, to a process for|
preparing to a pharmaceutical composition comprising thereof and to the use thereof.

The process of preparing of the Form C is based on following steps:

i) providing a suspension/emulsion of amorphous or partially crystal Valsartan in a
hydrocarbon solvent especially toluene at a temperature below 60 deg C;

ii) agitating the suspension for a period of 24 hours to 110 hours; and iii) separating said
new crystal Form C Valsartan.

Group IV. (Claims 13-23, 25-28, 30 partly, 31, 32-33 partly, 34)

Claims are relating to a novel crystal form of Valsartan designated as Form D, to a process for
preparing thereof, to a pharmaceutical composition comprising thereof to the use thereof and
method of treating.

The process of preparing of the Form D is based on following steps:

i) providing a suspension/emulsion of amorphous or partially crystal Valsartan in a

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2004)
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hydrocarbon solvent like toluene or its mixture with hydrocarbons such as hexane, xylene, or
esters such as ethyl acetate or alcohols such as IPA or water at a temperature below 60 deg
C;

ii) agitating the suspension for a period of over 115 hours; and

iii) separating said new crystal Form D Valsartan,

or

i) providing a suspension/emulsion of amorphous or partially crystal Valsartan in a
hydrocarbon solvent like toluene or its mixture with hexane, xylene, ethyl acetate or water at g
temperature below 60 deg C; :

ii) seeding said mixture with Form D crystals of Valsartan;

i) agitating the mixture for a period of about 24 hours; and
iv)  separating said new crystal Form D Valsartan

4. No required additional search fees were timely paid by the applicant. Consequently, this
international search report is restricted to the invention first mentioned in the clalms itis
covered by claims Nos. Group |. (Claims 1-3, 32-33 partly)
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