H ghly Crystalline Val sartan Background of the Invention Pol ynorphs of

val sartan and/or salts thereof are described in China patent publication
20041006 ™00 R/01¥¥2004/ 083192; W2007/017897; US Pat ent pPuliP2@ats3284

2008/ 0261959; W2003/089417 Al ; W2006/ 076561 Al ; W2003/066606;

W)2002/ 06253, US Patent 6, 869,970. However, there remains a need to provide
a formof valsartan that has a greater degree of crystallinity conpared to
known forns or polynorphs of val sartan. Summary of the Invention The
present invention relates to a novel, highly crystalline formof val sartan,
pharmaceutical conpositions thereof and process for the preparation
thereof. In one enbodinent, the present invention is directed toward a
highly crystalline formof val sartan characterized by an XRPD pattern with
a peak at about 31.0 0.2 degrees 2- theta and substantially |acking X-ray
diffraction peaks between OgfRfl 8rRiAlifte0LISaIard- theta. I n another

enbodi nent, the present inventiron’is directed toward a highly crystalline
form of val sartan having a peak nelting point tenperature of 140.8 C 3 C

I n anot her enbodi nent, the present invention is directed toward a highly
crystalline formof valsartan having a single crystalline structure defined

by the fol |l ow n osi.tions: Peak position [0] 9.308 11.643 13. 854
16. 056 #c&%"“i@."gg@ek'f@?&% 20. 024 20.567 21.335 24.597 25.051 26.292
31. 032 I.n,anot her. e di nent, resent i.nvention is directed toward a
o ocess TPLPRRE G5 SR e spisaRerPafies Ssry B FhAE reBPHBRyEoart an
conpr i siznga100620658MO20032083091; W07 17897, WS Patént PAbNQAGn t hat is an ester,
eatln sal CO Ination to a te erature el oOw CO ete I ssolution o
(b) h d conb nm bel | d | i
the sol imog/gzglg,sgawpzoo3/089417 Al; WO2006/076561 Al; WO2003/066606;
W02002/06253, US Patent 6,869,970. However, there remains a need to provide a form

of valsartan that has a greater degree of crystallinity compared to known forms or

polymorphs of valsartan.

Summary of the Invention

The present invention relates to a novel, highly crystalline form of valsartan,

pharmaceutical compositions thereof and process for the preparation thereof.

In one embodiment, the present invention is directed toward a highly crystalline form of
valsartan characterized by an XRPD pattern with a peak at about 31.0 +£0.2 degrees 2-
theta and substantially lacking X-ray diffraction peaks between 0 and 8 +0.2 degrees 2-
theta.

In another embodiment, the present invention is directed toward a highly crystalline form

of valsartan having a peak melting point temperature of 140.8 'C + 3 °C.



(c) stirring said mxture for a tine effective to forma suspension with
the solvents therein that forma nother liquor; (d) separating the solids
in the suspensyamedrom t he not her liquor; and (e) dryi rgTERR@1963254lS t O
give a highly crystalline formof valsartan. In another enbodi nent, the
present invention is directed toward a pharmaceutical conposition
conprising a pharmaceutically effective anount of the highly crystalline
formof valsartan in conbination with a pharmaceutically acceptable
carrier. In another enbodi nent, the present invention is directed toward a
met hod for treating hypertension or elevated blood pressure in a patient
conprising adm ni stering a pharnmaceutical conposition conprising a
pharmaceutically effective amount of the highly crystalline form of

val sartan in conbination with a pharmaceutically acceptable carrier to a

pati ent 1j AnRGEnibREMRAL, theftEseRl BF&HHon idWiRklcl @bWataa hﬁ%h?y aYuanhegemof
I 1 cah be easily dried

providing a highly crystalline formof val sartan tha
conpar edl valsatiphavingrasinglé crystpding stavrturg delinpddy dhg follawingtriealapesitionshe
advantage of providing a highly crystalline formof valsartan that has as

| ow or even a | ower residul¢akgmisiemt content conpared to known forns of

val sartan. The present inventi[dn has the advantage of providing a highly
crystalline formof valsarta®-308at has a crystallinity close to or about
100% The present invention hhe43 he advantage of providing a highly
crystalline formof val sartam3gket has a stability as high or even higher
conpared to known fornms of vgsgggtan. The present invention has the

advant age of providing a higgi frystalline formof valsartan that has a
purity as high or even highe 'génpared to known fornms of val sartan. Brief
Description of the Figures Fi§oh is a pi cture depicting the norphol ogy of
the highly crystalline val saf?38f of the present invention by Scanning

El ectron M croscopy (SEM at2@&024solution of 1 mllimeter (m) or 1000

m crons or mcroneters (gm B0.g§672 is a picture depicting the norphol ogy of
the highly crystalline val sapjgags of the present invention by SEM at a

resol ution of 200 m crons or gjoneters (gm Fig. 3 is a picture
depi cting the norphol ogy of Egéﬁpighly crystalline val sartan of the present
&2

of 50 i.tmFig. 4 is a picture depicting
talline val sartan of the present invention

invention by SEM at a resolu
t he norphol ogy of the highly2
by SEM at a resol ution of 203LA32

In another embodiment, the present invention is directed toward a process for the
preparation of a highly crystalline form of valsartan comprising:

(a) combining solid valsartan with a solvent that is an ester,

(b) heating said combination to a temperature below complete dissolution of the solid
valsartan;

(c) stirring said mixture for a time effective to form a suspension with the solvents therein
that form a mother liquor;

(d) separating the solids in the suspension from the mother liquor; and

(e) drying said solids to give a highly crystalline form of valsartan.

In another embodiment, the present invention is directed toward a pharmaceutical
composition comprising a pharmaceutically effective amount of the highly crystalline

form of valsartan in combination with a pharmaceutically acceptable carrier.



Fig. 5is a picture depicting the norphol ogy of the highly crystalline

val sartan of the present invention by SEM at a resolution of 20 um Detail ed
Descri pt iwo 20f2/1b9s9Fi gures Figs 1-5 depi ct the norphol oggTaP2atheeizsghl vy
crystalline valsartan of the present invention by Scanning El ectron

M croscopy (SEM. In the highly crystalline valsartan, the nolecules are
packed in a dense 3-Dinensional solid state, as there are extrenely few or
no detectabl e channel s or water nol ecul es associated with the highly
crystalline structure. The highly crystalline valsartan is al so

characterized as well individualised, quasi flowerlike conglonerates up to
- 200 urlhhﬁbﬂdér@mb@l&nenfr Itig: Iﬁ@ﬂaﬁfmvamﬁmgdlma%mdamshcﬂtfomfreafnuged el ongate
col umar stals of irregular tetrahedral shape factor and a length

profile hﬂE% gifn or <1levaaff¢obl%i RIGISUIEHB 2 pptjent sprapiasing Himinigisripg @ef i ned shar p
edges, gh%ﬁcétﬂfcg ﬁg)oglltlb#%r}{ s%g,nd g&&b&ﬂﬁéﬂl PR elafouAedtGRe Of fracture

pl anes occasli o ly, pit faces particularly on the crystal ends.
The si griughl)camstalﬂmﬁnmafrvabartmhe cglphmamrdwrtbnghmcfalﬁledlyl asc¢pidbleved to
account, 1|,rn art .. “r ehdeth egp flowability of the highly crystalline

val sar t ZATHE AREH PRSI PR on of the Invention Val sartan has the

nol ecul ar structure of which is shown below WO

ag é 2/ 0 161%%?&5%5&1%@&&& Q&&B&édv@mh‘g&xﬂﬁoviding a highly crystalline form of

as oné.of the tvvo i soners shown bel ow H3CCH3 \ H 0C H2I

The present invention has the advantage of providing a highly crystalline form of
valsartan that has as low or even a lower residual solvent content compared to known

forms of valsartan.

The present invention has the advantage of providing a highly crystalline form of

valsartan that has a crystallinity close to or about 100%.

The present invention has the advantage of providing a highly crystalline form of
valsartan that has a stability as high or even higher compared to known forms of

valsartan.

The present invention has the advantage of providing a highly crystalline form of

valsartan that has a purity as high or even higher compared to known forms of valsartan.

Brief Description of the Figures

Fig. 1 is a picture depicting the morphology of the highly crystalline valsartan of the
present invention by Scanning Electron Microscopy (SEM) at a resolution of 1 millimeter

(mm) or 1000 microns or micrometers (um)

Fig. 2 is a picture depicting the morphology of the highly crystalline valsartan of the

present invention by SEM at a resolution of 200 microns or micrometers (pum)



CCH3IC Nz \ / H\ NCOOH Valsartan is known as

((S)-N-valeryl-N{[2'-(1H tetrazol e-5-y1)-bi phenyl-4-yl]-nmethyllvaline) and

al so knowwoasiZdvidbyoxopentyl)-N-[[2' - (1H-t etrazol - 5- y1) PCT/EP201hiopd2eny 1] - 4-

ylimethyl]-L-valine used according to the present invention can be

pur chased from commercial sources or can be prepared according to known

net hods. For exanple, the preparation of valsartan is described in U S

Patent No. 5,399,578 and EP 0 443 983, the disclosure of which is

i ncorporated herein by reference. Val sartan may be used for purposes of

this invention in its free acid form as well as in any suitable salt form

The t er mig SUBa pasirk abpivtidgahk mdephologh @F thethighinerystilliat ailbdrah oaiwence of any

maj or or mnor peaks in the spectrum.being nmeasured. The present invention

i s di redresgntipventipp b SEM at@resoltion o gdrEt i on of a highly crystalline form

of val sartan conprising: (a) conbing solid valsartan with a sol vent that

is an ester, (b) heating said conbination to a tenperature bel ow conpl ete

di ssol uthigr# ish pidiere depictihathe smrihalvgy of the highly erystgllisavalsartapofithe for a tine

effective to .forma s§ qusi Osnh‘ﬁ‘i th)fEBe solvents therein that form a not her
Py SEM e S

i quor; PrEsgyt BEpEPa i A the suspension from the nother
liquor; and (e) drying said solids to give a highly crystalline form of

val sartan. In step (a). the valsartan i onbined with a first solvent or
or gani ¢ 188t aPirdyre depigwigihe me &%%,Ofg’(eﬁvém&%%ﬁm ?V?IWP(?EWG acet ate,

i sobut yl, acatial&tish bYiSEMIAESed IRV 20 W One embodi nent the val sartan is
conbi neap wth ethyl acetate, In another enbodi nent, valsartan is conbi ned

with ethyl acetate and isobutylacetate. Optionally, the conbination of

val sartan and organi c ester can also be adm xed with a second sol vent, such
as a ketbeteiledDesehipkion af thelfigures aromati c sol vent or m xtures thereof.

Sui tabl e ketone solvents include nethylisobutyl ketone. Suitabl e al cohol
solvents includes C1 to C 10 al cohols, such as nethanol, ethanol,

n- pr opan@bs 1159epicORs iphologyWr @edighly clysfaBine valspentodie! wescatidvadacanol .
Sui tabl e aliphatic solvents include C5 to C 10 al kanes such as pentane,

D |
n- hexaneby ¥5pening Elesten Nﬁglﬁgﬁpé@M}a{n}&tE‘i/@BBIHéStSE’H&e_VSU?‘F%F}@ aromatic
sol vent én%@t&h&gﬁ%mg& W?&g?%—tﬂ?ﬁl%i@ml dhdQnE, @%@1@1@' a?@&menkt}ﬁfﬁWrsar tan 1s

conbi ne xture o yl acetate and tol uene. In ancther
enmbodi memt detdckablosdiaszals @rwaite mdednlesedsogiatdd vathnthg highly aystadtingstrugiyies at e and

ovclomo g o B P e S Bl ool ver
sol vent : gecengometat@nip)to ~ 200 um in diameter. The spheroid conglomerates consist of

fused elongate columnar crystals of irregular tetrahedral shape factor and a length profile

between ~ 12 and 90 pm. The crystals exhibit well defined sharp edges, lined surfaces

(likely twining planes), some incidence of fracture planes and, occasionally, pitted

surfaces particularly on the crystal ends. The significant formation of the spheroid

conglomerates is believed to account, in part, for the high flowability of the highly

crystalline valsartan.

Detailed Description of the Invention

Valsartan has the molecular structure of which is shown below



In step (b) the conbination of val sartan and organic solvent(s) can be
heated to a tenperature bel ow conpl ete dissolution of the solid val sartan.
That is, wbeotammespat ure is such to avoid or nmnimze cecpiEFe@1dsRsHO! uti on
of the solid valsartan. Such tenperature can range from about about 30-60
degrees Celsius (C), or nore preferentially from about 48-50C. In step (c)
the heated conbination is stirred or agitated for a tine effective to form
a suspension with the solvents therein that formthe nother |iquor, such as
the first solvent(s) and optional second solvent(s) at a tenperature
simlar to that described in step (b). Such stirring or agitation may
performed by any known neans, i ncl udi ngh&yirr@ts, sonification, tunble

m xing and the like. In step (d) the polid§ in the suspension are separated
fromthe nother |iquor byyany kpown ans, |such.gs filtration, decantation,
centrifugation and the |ike. ri separat | Pron1the nmot her | i quor,

ove. In step (e) the solids
as by heating, vacuumdrying, air

e the highly crystalline form of
canfange from about 50C to bel ow t he

e highly crystalline formof val satan

Qf at yl east 98% Forns of even higher

as. at | east 99% or even about 100% Such

can be dried by any known neans,
drying, dessicants and the |ike
val sartan. Such tenperat ur
mel ting point of valsartg
prepared has a crystallih
cystallinity can be prepargd suv N
hi ghly crystalline forns of vals.raﬁn are substantially devoid of solvents
or other occluded materials. St ighly crystalline formof val sartan has
a peak mMedldartag nfa@belin the Mremad fof 00 hs onkAd 1k odsdmerddHohadeldwor neasuring
such peak tenperarture can use a hegingcvate of 10C/ mnute with a suitable
cruci bl e or capsule for neasurenegt, ch as AL-CRUCI BLES 40 m; ME-26763.
The highly crystalline formbf val|sarthn can be further crystallized in

ot her organic sol ventsHfuch, fs_ket\qnesf. esters and C1-C6 al cohols. In

anot her enbodi nent, the prgsentcinventi dfPIs directed toward a

phar maceuti cal conposition?conpri sing g ar g tically effective anount
of the highly crystalline formof vailsa pnbi nation with a
pharmaceutically acceptable carrier. Such carrfiers are descri bed

her ei nbefore. I n another enbodi nent,the presen{ invention is directed
toward a method for treating hypertension di\elgvated blood pressure in a
patient conprising adm nistering a phar maceutn-=exl nposition conprising a
pharnmaceutically effective anoupfc of the highly crystalline form of

val sartan in conbination with a phetffaceutically acceptable carrier to a
patient in need thereof The fofjl owiig exanples are provided to illustrate,
but not limt.the sagpe o€ _theNnv H{ion. Exanpl e |l a. Preparation of Highly
Crystalline Val sartan a\giassN ouncbddottom flask (0.9 liters,

SVA -reactor) equi ppedHaithth redct oy Wa acket and a 4- bl ade anchor
stirrer, was added 96 ¢ valsartaﬁ, 4@&? acetate and 18 g tol uene at
roomtenperature. The reactor jacket Tenperiture was heated or raised to
48- 50 degrees Celsius (C), the stirrer waslset at 100 revol uti ons per
mnute (rpm and ingredients in the fl asknwere stirred for at |east 24
hours, form ng a suspension. The heated sq§9€nsion ? passed through a

gl ass vacuum filter heated to a tenperature of sprefegablyihi ch separated the
solids fromthe nother |iquor. The SoNiyds Were dried at 50 Cin a vacuum
oven to give a highly crystahLineciornﬁof val sartan
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Example I'b. X-Ray Powder Diffraction Analysis of H ghly Crystalline

Val sartan Analysis of the highly crystalline val sartan of Exanple 1 by

X- Ray Powstenoddibseacti on ( XRPD) reveal ed the fol |l owi ng ecystradiiogsaphi c
data. The maj or peaks are represented in bold. Valsartan highly crystalline
form XRPD Peaks Peak No.: Peak position [0] Accuracy [+/-1 Peak Type 1
9.308 0.2 major 2 10.74 0.2 mnor 3 11.643

Valsartan is known as ((S)-N-valeryl-N-{[2'-(1H-tetrazole-5-yl)-biphenyl-4-yl]-methyl}-
valine) and also known as N-(1-oxopentyl)-N-[[2"-(1 H-tetrazol-5-yl) [1,1 -biphenyl]-4-
yl]methyl]-L-valine used according to the present invention can be purchased from
commercial sources or can be prepared according to known methods. For example, the
preparation of valsartan is described in U.S. Patent No. 5,399,578 and EP 0 443 983, the
disclosure of which is incorporated herein by reference. Valsartan may be used for
purposes of this invention in its free acid form, as well as in any suitable salt form.

The term “substantially lacking” refers to the substantial absence of any major or minor

peaks in the spectrum being measured.

The present invention is directed to a process for the preparation of a highly crystalline
form of valsartan comprising:

(a) combing solid valsartan with a solvent that is an ester,

(b) heating said combination to a temperature below complete dissolution of the solid
valsartan;

(c) stirring said mixture for a time effective to form a suspension with the solvents therein
that form a mother liquor;

(d) separating the solids in the suspension from the mother liquor; and

(e) drying said solids to give a highly crystalline form of valsartan.

In step (a) the valsartan is combined with a first solvent or organic ester such as methyl
acetate, ethyl acetate, isopropyl acetate, isobutyl acetate or mixtures thereof. In one
embodiment the valsartan is combined with ethyl acetate, In another embodiment,
valsartan is combined with ethyl acetate and isobutylacetate. Optionally, the combination
of valsartan and organic ester can also be admixed with a second solvent, such as a
ketone, alcohol, aliphatic, aromatic solvent or mixtures thereof. Suitable ketone solvents
include methylisobutylketone. Suitable alcohol solvents includes C-1 to C-10 alcohols,
such as methanol, ethanol, n-propanol, isopropanol, n-butanol, t-butanol, pentanols, and
decanol. Suitable aliphatic solvents include C-5 to C-10 alkanes such as pentane, n-

hexane, cyclohexane, n-heptane, and cycloheptane. Suitable aromatic solvents include



0.2 major 4 13.854 0.2 major 5 15.136 0.2 mnor 6 16.056 0.2 major 7 16.686
0.2

WO 2012/016969 PCT/EP2011/063254

benzene and toluene. In one embodiment, the valsartan is combined with a mixture of
ethyl acetate and toluene. In another embodiment, the valsartan is combined with a
mixture of ethyl acetate and cyclohexane. The weight ratio of the first solvent to the
second solvent can range from 100 to 1, preferably from about 20 to 30: 1 (first

solvent:second solvent).

In step (b) the combination of valsartan and organic solvent(s) can be heated to a
temperature below complete dissolution of the solid valsartan. That is, the temperature is
such to avoid or minimize complete dissolution of the solid valsartan. Such temperature
can range from about about 30-60 degrees Celsius ("C), or more preferentially from about
48-50°C.

In step (c) the heated combination is stirred or agitated for a time effective to form a
suspension with the solvents therein that form the mother liquor, such as the first
solvent(s) and optional second solvent(s) at a temperature similar to that described in step
(b). Such stirring or agitation may performed by any known means, including stirrers,

sonification, tumble mixing and the like.

In step (d) the solids in the suspension are separated from the mother liquor by any
known means, such as filtration, decantation, centrifugation and the like. During
separation from the mother liquor, preferably the solids are maintain at a temperature

approximate or similar to the temperature(s) described in step (b) above.

In step () the solids can be dried by any known means, such as by heating, vacuum
drying, air drying, dessicants and the like to give the highly crystalline form of valsartan.

Such temperature(s) can range from about 50°C to below the melting point of valsartan.

The highly crystalline form of valsatan prepared has a crystallinity of at least 98%. Forms
of even higher cystallinity can be prepared such as at least 99% or even about 100%.
Such highly crystalline forms of valsartan are substantially devoid of solvents or other

occluded materials.



m nor 8 17.643 0.2 major 9 18.561 0.2 major 10 19.186 0.2 nmmjor 11 20.024
0.2 myj or

WO 2012/016969 PCT/EP2011/063254

Such highly crystalline form of valsartan has a peak melting point temperature of
140.8 °C + 3 °C. Methods for measuring such peak temperarture can use a heating rate of
10°C/minute with a suitable crucible or capsule for measurement, such as AL-

CRUCIBLES 40 ml; ME-26763.

The highly crystalline form of valsartan can be further crystallized in other organic

solvents such as ketones, esters and C1-C6 alcohols.

In another embodiment, the present invention is directed toward a pharmaceutical
composition comprising a pharmaceutically effective amount of the highly crystalline
form of valsartan in combination with a pharmaceutically acceptable carrier. Such

carriers are described hereinbefore.

In another embodiment,the present invention is directed toward a method for treating
hypertension or elevated blood pressure in a patient comprising administering a
pharmaceutical composition comprising a pharmaceutically effective amount of the
highly crystalline form of valsartan in combination with a pharmaceutically acceptable

carrier to a patient in need thereof.

The following examples are provided to illustrate, but not limit the scope of the

invention.

Example la. Preparation of Highly Crystalline Valsartan

To a glass round-bottom flask (0.9 liters, SV01-reactor) equipped with a reactor water
jacket and a 4-blade anchor stirrer, was added 96 g valsartan, 486 g ethyl acetate and 18 g
toluene at room temperature. The reactor jacket temperature was heated or raised to 48-
50 degrees Celsius ('C), the stirrer was set at 100 revolutions per minute (rpm) and
ingredients in the flask were stirred for at least 24 hours, forming a suspension. The

heated suspension was passed through a glass vacuum filter heated to a temperature of 50



12 20.567 0.2 major 13 21.335 0.2 major 14 21.595 0.2 mnor 15 21.858 0.2
m nor 16
WO 2012/016969 PCT/EP2011/063254

"C, which separated the solids from the mother liquor. The solids were dried at 50 ‘Cina

vacuum oven to give a highly crystalline form of valsartan.



22.879 0.2 mnor 17 24.597 0.2 major 18 25.051 0.2 major 19 2
mj or 20 31.032 J J °-292 0.2

WO 2012/016969 PCT/EP2011/063254

Example 1b. X-Ray Powder Diffraction Analysis of Highly Crystalline Valsartan
Analysis of the highly crystalline valsartan of Example 1 by X-Ray Powder Diffraction
(XRPD) revealed the following crystallographic data. The major peaks are represented in

bold.
Valsartan highly crystalline form XRPD Peaks

Peak No.:  Peak position [°] Accuracy [+/-°] Peak Type

1 9.308 0.2 major
2 10.74 0.2 minor
3 11.643 0.2 major
4 13.854 0.2 major
5 15.136 0.2 minor
6 16.056 0.2 major
7 16.686 0.2 minor
8 17.643 0.2 major
9 18.561 0.2 major
10 19.186 0.2 major
11 20.024 0.2 major
12 20.567 0.2 major
13 21.335 0.2 major
14 21.595 0.2 minor
15 21.858 0.2 minor
16 22.879 0.2 minor
17 24.597 0.2 major
18 25.051 0.2 major
19 26.292 0.2 major
20 31.032 0.2 major

10



0.2 major Exanple Ic. Three-Dinensional Crystallography of H ghly

Crystal | iwg 2¥pliadeban Additional crystallographic inforpgijgphyQRed8e hi ghly
crystalline valsartan formin Exanple 1 was obtained froma single crystal

measurenent and defines the crystalline structure of the larger crystalline
form Symmetry cell setting Othorhonbic Symmetry Space group nanme HM
P212121 Cell length a 7.3728 (6) Cell length b 16.3876(13) Cell length c
18.8376(14) Cell angl e al pha 90. 00

Example 1c. Three-Dimensional Crystallography of Highly Crystalline Valsartan

Additional crystallographic information on the highly crystalline valsartan form in
Example 1 was obtained from a single crystal measurement and defines the crystalline

structure of the larger crystalline form.

Symmetry cell setting Orthorhombic
Symmetry Space group name H-M P212121
Cell length a 7.3728 (6)
Cell length b 16.3876(13)
Cell length c 18.8376(14)
Cell angle alpha 90.00

Cell angle beta 90.00

Cell angle gamma 90.00

Cell volume 2276.0(3)
Cell fomula units Z 4
Experimental crystal density diffin 1.271

Example 1d. Morphology of the Highly Crystalline Form

Scanning Electron Microscopy (SEM) is used to show the shape or morphology of the
highly crystalline form of valsartan as shown in Figs. 1-5.

11



Cell angle beta 90.00 Cell angle gamm 90.00 Cell volunme 2276.0(3) Cell
fomula units Z 4 Experinental crystal density diffm1.271 Exanple Id.

Mor phol ogyoabi1Zhesskii ghly Crystal line Form Scanni ng El ectcorepdiancesopy
(SEM is used to show the shape or norphology of the highly crystalline
formof valsartan as shown in Figs. 1-5. Wat is clained is: 1. A highly
crystalline formof valsartan characterized by an XRPD pattern with a peak
at about 31.0 0.2 degrees 2-theta and substantially |acking X-ray
diffraction peaks, between 0 and 8 0.2 degrees 2-theta. 2. A highly
crystaﬂ‘?‘décgﬁf‘ Bf val sartan having a peak nmelting point tenperature of

140.8 C 3 C
1. A highly crystalline form of valsartan characterized by an XRPD pattern with a peak at
about 31.0 £0.2 degrees 2-theta and substantially lacking X-ray diffraction peaks between 0
and 8 £0.2 degrees 2-theta.

2. A highly crystalline form of valsartan having a peak melting point temperature of 140.8 °C
+3°C.

3. A highly crystalline form of valsartan having a single crystalline structure defined by the

following peak positions:
Peak position

(*]

9.308
11.643
13.854
16.056
17.643
18.561
19.186
20.024
20.567
21.335
24.597
25.051
26.292
31.032

4. A process for the preparation of a highly crystalline form of valsartan comprising:
(a) combining solid valsartan with a solvent that is an ester,

(b) heating said combination to a temperature below complete dissolution of the solid

valsartan;
(c) stirring said mixture for a time effective to form a suspension with the solvents therein that

form a mother liquor;

RECTIFIED SHEET (RULE 91) ISA/EP
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3. A highly crystalline formof valsartan having a single crystalline
structure defined by the foll ow ng peak positions: Peak position 9.308
11. 643 13w82412166486 17.643 18.561 19. 186 20. 024 20. 567 PRT/EP3&H 10432597
26. 051 26.292 31.032 4. A process for the preparation of a highly
crystalline formof valsartan conprising: (a) conbining solid valsartan
wth a solvent that is an ester, (b) heating said conbination to a

t enperature bel ow conpl ete dissolution of the solid valsartan; (c)

stirr) sald mxture.for a tine effective to. forma suspension with the
col vt rarating e Sonds in BF sispentitm Epm tﬁaw?*}er QEO5ARY ED SHEET (RULE 91)

| SA/ KE) driythig sarPsvlias togivé B RighDyf trdstallime tfbign sEodi@nhon from the nother |iquor;
and (e) drying said solids to give a highly crystalline form of val sartan.

5. A pharnaceutical conposition conprising a pharnmaceutically effective
anount Adbharmaceitigsl gorepasition) dompsisingrapharmaceuteallyaifestiveamowtt ofth s 1-3 in
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adm rphatneacentically pheaptabdecdrtieral conpositi on conprising a pharnaceutically

effective anmount of the highly crystalline formof val sartan of any of
cl ai n.conbi nahi on wWi.th a phar EEC%JH cally acceptable carrier to a

g{} 1-3 hi .

pat i ént* PR LY tfaRting Bypertepgion prelEyst PFSEe 13 Pattgat ppmprising
administering a pharmaceutical composition comprising a pharmaceutically effective amount
of the highly crystalline form of valsartan of any of claims 1-3 in combination with a

pharmaceutically acceptable carrier to a patient in need thereof.
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