; e3e\ VR$6ZT _r- WO 03/040105 1 PCT/ FRO2/ 03765 POLYMORPH C FORM OF

'RI MONABANT, METHOD FOR PREPARI NG | T AND PHARVACEUTI CAL COWVPCOSI TI ONS

CONTAINING I T The present invention relates to a novel polynorph of

N- pi peri di no-5- (4-chl orophenyl) 5

1- (2, 4-dichl.or 4- et hyl - 3- pyrazol ecar boxam d for its

preparati oﬂb ﬁ%?@ﬁg)éd% cularly the i nvinti on rel at es%@]&@ﬁ@g&dti on of

this polynorph called formll and to pharnaceutical conpositions containing

it. 10 N-Piperidino-5-(4-chlorophenyl)

1- (2, 4- di cRQVOORIYI] - ACRMt OF | RBMOYABZNT ecHEDORANFOR RREPARIMGEITat i onal

nonproprietary nanme is rinmonabant is an antagoni st of the CBl cannabi noid

~ receptors, whi cHRNRSPRABMACHEBIERE €ﬁMP®BI§EONBn@ONEAEHﬁdﬁeéﬁ patent 15 EP
0 656 354. The method clainmed in this patent allows the preparation of

rinonabant in crystalfien@ AR whinteniion eekateedte or mevelt has now been

found that rlnDnabght can exist, in varlouslfolynnrphlc crystalline forns

whi ch di f f BPLYFEHP &ﬁ(ﬁ?ﬂﬁPQQFq%ﬂﬁ {4 %?EPPQEPY% Their phy5|cm
properti.es thej.r .spectral cteristigs and in their of

pr epar ati of” (%hésdlt g Ry f rﬂ?%ﬂi%e tPYFR&ﬁi?%ﬁr?gxamh Gel

pol ynor phi for f | l.e 0 I it aI Q net hods
for prepar%ng rrh%na ant éigf é?%ﬁﬁkﬂﬁééﬂ"%??%f%?? %KaF ceutica

conposi ti og ﬁv%%%&@ mﬂ&iéﬁ&% ‘%ﬁé”ﬁ? bara L%ﬁR?P $€§e§§1§§ 56 354

makes no ference to e exi'stence o Ric i forns
of rimonabagl el ftins TALANY tdt Hasrﬂééd@ﬁ@éh cé; smfoﬁg”pound s

i sol ated according to conventlonal techni ques; nore precisely, according to
the 5 embogopeatiniegeRl.ified, the product is obtained after
crystallization fromisopropyl ether or by cooling of a medium containing
the praduct in nethyNeyaligheXd-94 (Hash Teyodeemyf pund that by using
particular crystallization conditions, a novel stable 10 crystalline form
cal | ed form-l(R,4sddleidioreherhel Jor4raietHy De3fpyratdl etarboranbdst has been
characterized and conpared to the crystalline form| previously described.
The i nfrar @tdogke. Rntesmadtircenadf rtdrep ridp 21 eramsy atdmeel § orimonébanttonabant
have been recorded on Perkin El mer System 2000 FT-1R spectrophotoneters,
bet ween 400ScanlaatdIPrded @fi LthenGh ganesdimdish ngceptans, whieh

pot assi um brom de pellet, the test conpound
was described for the first time in European patent

15 EP 0 656 354. The method claimed in this patent allows
the preparation of rimonabant in crystalline form which
will be called form I. It has now been found that
rimonabant can exist in various polymorphic crystalline
forms which differ from each other in their stability,

20 in their physical properties, in their spectral
characteristics and in their method of preparation.

Thus, the subject of the present invention is
a novel polymorphic form of rimonabant, called form II,
it also relates to methods for preparing rimonabant in

25 1its polymorphic form II, and pharmaceutical

T

compositions containing the said form IT. mwmm
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European patent EP 0 656 354 makes no



being at the concentration of 0.5~ by mass. 20 These spectra are
characterized by the absorption bands presented in the following Tables 1
and 2. TABLE 1: |I.R spectrum forml ~, (cnll) 3265.53 1667.78 901.57

761. 61 3 TABLE 2: I.R spectrum formll ~, (cml1l )~ ( cml

) 3311.301484.802787. 23986. 571683. 48922 .,581526. 55781. 02 The correspondi ng
spectra are reproduced in Figures 1 and 2. The X-ray (XR) powder
diffractograns for the 5 crystalline fornms | and Il were recorded. The
X-ray pomderrer%‘?lf?’?%%tF%ntlb?o?i‘ilétFaFﬁfPécﬁpéﬁlﬁhsl Bplugeredisnl i shed with a
Si enens D50Q0TT (thetalthet Bragg, Brentano type, diffractoneter; CukKal
sour ce, 5@6%“é39fsEh%%?ﬁ§g?5n 2g2t 5S4BaLENEY it ASngiecieses Bragg 2

(net The Sl A eristbe, nes, lot0eed LESEHOREARE OLrilln 2 gamounds
Peakng canastonadeichae 8- 055188, 1010z T BRASEY ogac- T f70e212 0290-

5.5120416. 067d= 5: 3819016. 458d= 18. 387d=
Cooneoe, S R T TS SroRB I (O o

(continuation) PeakAngl eangstrons2- Thet a

= 3, 2722200 Aade VB i oROREGH Xo6BYoplor BLhb:PEakAYOLERNGSIY g7 Thet ad=
17.416645. 070d= 8. 7096310. 148d= 8. 1906210. 793d= 5. 8278515. 19Td=

4.6342519.h&ﬁﬁ;yﬁ4Aﬂﬁi£251ﬂ@6tﬂh¢p§©ﬁﬁ@§p@ﬂdhéﬂh?hﬁyﬁi%h%&%%@ﬁ_are S
reproduced in Figures 3 and 4. Rinonabant crystalline formll is also
characterized by its Ttysdalnstribeénr found that by using
particular crystallization conditions, a novel stable
10 crystalline form called form II is obtained.
The crystalline form II of rimonabant has
been characterized and compared to the crystalline
form I previously described.
The infrared (I.R.) spectra of the
15 2 crystalline forms of rimonabant have been recorded on
Perkin Elmer System 2000 FT-IR spectrophotometers,
between 400 cm™ and 4 000 cm™, with a resolution of
4 cm™, in a potassium bromide pellet, the test compound
being at the concentration 6f 0.5% by mass.
20 These spectra are characterized by the
absorption bands presented in the following Tables 1

and 2.

TABLE 1: I.R. spectrum, form I

A (cm™)
3265.53
1667.78
901.57
761.61




for which the lattice paraneters were determ ned by single-crystal X-ray
diffraction. TABLE 5:. Lattice paraneter, formlIl Mol ecular formulaCl3 Nd O
C22 H21Mol ecul ar wei ght 463. 78Latti ce structurenonoclini cSpace groupP

21/ cSymetry elenments x, vy, z' -x, y+1/2, -z+1/2" " -xr -yr -Zr x, -y-1/2,
z-1/Lattice paraneter al7.4670(7)i Lattixe paraneter b9.2820(9)iLattice
paraneter c13.9450(14)i 5 TABLE 5: Lattice paraneter, formll

(continuation) Lattice r ter a90.00Lattice paranmeter p91.994(5)Lattice
par amet er 90. 00Latti ce v@%@iémgﬁsg.%ﬁ%) PREAE B fRARA es per cell: Z4 From

the rinonabant singlp-crystal fonmll, ajsi rrulﬁt dmg wder di ffractogram
(theoretical diffrac~ﬁgfaﬁi~m%s—egL&Fﬁ&&ﬂﬁﬂ4ﬂ++é;¥4;Lﬁ%u4m with 5 that
obt ai ned experimentaly. Figdité.80shows {he cobpadiB8oOn of tlhe
di ffractograns obtaijned. The;yeryshigh simlarigycobserved |i ndi cates that
t he structure cont ai ffed—mthe_powder——cotresponds—to—that—deternmined in the
i
[

singl e-crystal and tlhat t hi $688-48ructure is unPgaed8t hat ifs to say that

there is no other poj ynorphigotosm m xed|with fegmpb of rifnonabant.
Differential enthalp i ' was carried out
under the same 15 congidi ppata f i f f.erential

ent hal pi ¢ anal ysi s, Rg¢ie?gﬁrggpégg%ﬁéf%égégfg %%ELEgéﬁﬁﬁ@fQ% égbrocedure
is carried murdgler @ndisrogen atnosphere, the initial tenperature is 30C
it increases at the rate of 10C m nute. 20 For each compound, the nelting
peak and the differenmeeix-eayhakpy pbwlbe gubstanesqgilhl irsrmeasured
before and after nelting, in joules per gramof material. Forml has a

nel ting peakytalIsin@Eadmd I Sn@H T 66ré Pedbgdelor Thel xhasya nelting

peak at 157 2Cwth
powder diffraction profile (diffraction angle) was

established with a Siemens D500TT (theta/theta), Bragg-
Brentano type, diffractometer; CuKa; source,
A = 1.5406 A; scanning range 2° to 40° at 1° per minute
10 in Bragg 2 theta.
The characteristic lines of the
diffractograms of the 2 compounds are presented in the
following tables:

TABLE 3: Powder X-rays, form I

Peak Angle
dngstréms 2-Theta®
d = 9.65570 9.151
d = 7.58833 11.652
d=7.17682 12.323
d = 5.51204 16.067
d = 5.38190 16.458
d = 5.25349 16.863
d = 4.82130 18.387
d = 4.56563 19.426
d = 4,28517 20.712




OH=661t 2 J/g. Thus, the present invention relates to the 5 crystalline
pol ynorph of rinmonabant (formll), characterized by infrared spectrum
absorption bands as described in Table 2. This polynorph is al so
characterized by the characteristic lines of the X-ray powder diffractogram
10 as described in Table 4. Furthernore, the crystalline polynorph is
characterized by a nelting peak at 157 2Cwith DH=66t 2 J/g. The
solubility of th rystall.i orns,_of .15 ri.npnabant in .the sane sol vent
was al so %easuregag%ﬁegﬁe ngggqgarﬁgsdp gfpbggqﬁﬁ RN t of
Solubility in J. W Millin Cysgadkizatipn: ggghedit|on, |pswich (GCB):
Butterworth - Heinemann, [T993, p. 105 Tpe_measurgments were carried out
for each of 20 the crystalli ABIPEERES | n| s4rdh&d i n{ net hyl cycl ohexane at

tenperatures varying from 1aC=t a.71@€60At | equil.ixlersi u for each tenperature,

t he undi ssol ved crystallijpe Tgrg1| 6 aractgrlggg byl i nfrared
spectrography, in particu I } ; P5 2 trials carried out
for each of the crystalIiLedferﬁszaQezpreseaﬂed3nn t he tabl e bel ow 7
TABLE 6: Solubility Tenperature CConcentration in g/1Form | Form

I'110.004. 864. 5020. 006. 926. 6030. 009. 309. 2040. 0013. 7012. 6050. 0020. 4019. 0060. O
. 031. 2029. 2070. 0052.4042.00 It is observed that rinonabant formlIl is |ess
soluble at all the tenpdPiLl & Rawdsn X0@wndfFOC, IThis shows that
rimonabant formlIl is 5 thernodynam calTly nDEe Etabre t han rinonabant form
| . According to the presept—i-pvertton—th [ producing the
crystalline formIl of rijnonadhgsetribmschayactehiezad ip that: a) rinonabant

is dissolved in the hot state I o] ve fygsen from -
met hyl cycl ohexane in the p%’é’igi*{hébfc AtatAg—1-f o 10~ of water by

vol une, - acetonitrile - 4-dekﬁ§r559ﬁéntanomé;1£§ - pcetone, or a mxture
of these sol vents; d = 8.19062 10.793

d = 5.82785 15.191

d = 4.63425 19.136

d = 3.49212 25.486

The corresponding diffractograms are
5 reproduced in Figures 3 and 4. Rimonabant crystalline
form II is also characterized by its crystal structure
for which the lattice parameters were determined by
single-crystal X-ray diffraction.

TABLE 5: Lattice parameter, form II

Molecular formula Cl3 N4 O C22 H21
Molecular weight 463.78
Lattice structure monoclinic
Space group P 21/c
Symmetry elements ‘%, vy, z’

‘-x, y+1/2, ~-z+1/2’
“-x, -y, -z’

‘x, ~y-1/2, z-1/
Lattice parameter a 17.4670(7)A
Lattice parameter b 9.2820(9)A
Lattice parameter c 13.9450(14)A




b) where appropriate, the mediumis cooled to a tenperature of between 5C
and 25C, c) the crystals fornmed are filtered at a 20 tenperature of between
5C and 25C. According to a particular enbodi nent, which 8 is the subject
of the present invention, at the end of step a), the nmediumis inocul ated

with rinmnabant - having the crystallige formll. The rinonabant which is
dissolved in step a) 5is rinonabant in the crystalline forml as obtained
according to patent EP 0 656 354 or rinonabant formll or a mxture of the

two forms. |t TABLE v Jossiite R HILERF ??ﬁ%n&%aﬁ?oPﬁlBP?Eﬁapplne form I
directly fqom 5-(4: p (% 4-dichliorophenyd)
4- met hyl pytazete—3 §l£§8§y5§C T%Fé? ébcord.“L to—the % ed in EP
0 656 354; |the aciHatsicenpereedties Bts acid|chl ori%e. %94(hb action of
thi onyl chloride, i QtH%%np%fEﬁé%g% Qerldlne i's causeglhtggeeact in |the

presence of—t+iet ||yr atfi1e: re—present—Thvyentom nasS—Severar par ticul ar

enbodi ment $. One paﬂﬂaﬂﬂxﬁerﬂnlmmbls char actleri ze@2i59 -t5Hat):A3%) ri nonabant
is dissolvengﬁbgpeogomgggggqgrabbqnc%ﬁllSQ tlo 220 g/l Qy heating tjo the

PO

refl ux tenperatureof—asotvent—Ctonststingof —methytcyctotrexame—Tornt ai ni ng
1 to 10~ of water, anﬁr&ﬂeﬂhé'ibﬂ5n§559§ angQé éEgSQElb%bQN arre garried
out, or steps c¢) and are carried out directly; fhe medi'umis

cooled to afRMPerad %@w@érbaiweacf}@gramd(5ﬁ@oreeﬂcta_uen the mediumis
heated to a tenperature of between 60C and 75C and mai ntai ned for 2 hours

9 c) the tedpEfadded&gism) edasedbvhiNed WROEhNGast epmphretbeitth - 20C per
hour up to a tenperature of between 5C and 20C~ d) the crystals fornmed are
filtered attlath dlerpited ueepoefihehnethyS5CFagdr206. sRoefertdlsd y, this nethod
is characterized in that: - in step a), the conpound is dissolved at the
concent r at i comed r 2080 ool theadsbEvantoguarsspbigiofdi0 met hyl cycl ohexane
containing 1 to 5~ of water, bK heating to the reflux tenperature of the
sol vent The very high 51m11ar1ty observed indicates
that the structure contained in the powder corresponds
to that determined in the single~crystal and that this
10 structure is unique, that is to say that there is no
other polymorphic form mixed with form II of
rimonabant.
Differential enthalpic analysis of the
2 crystalline forms was carried out under the same
15 conditions on an MDSC 2920 apparatus for differential
enthalpic analysis, marketed by TA Instruments SARL
(PARIS); the procedure is carried out under a nitrogen
atmosphere, the initial temperature is 30°C, it
increases at the rate of 10°C/minute.
20 For each compound, the melting peak and the
difference in enthalpy of the substance (AH) is
measured before and after melting, in joules per gram

of material.

Form I has a melting peak at 156 * 2°C with



- in step b), the mediumis cooled to 45C over 30 m nutes, and then the
nmediumis heated to 70C 2C and the tenperature is maintained for 15 2
hours - in step c) the tenperature is reduced with a step of -15C to -20C
per hour up to a tenperature of between 15C and 20C. According to one
variant of the method 20 according to ghe invention: a) rinonabant is

di ssol ved at the concentration of 50 to 250 g/1 in a solvent consisting of
nmet hyl cycl orlgx_anfgﬁin %hf/é)ure state or containing 1 to | 0~ of water; 25 b)
t he nedi um4 K e a’tenperature of between 65C and 75C and allowed to

stand for 2 hours at this erature;, c) the diumis, ipegul ated by
addition of 1~ 10 t%o‘@B/o%lsm\E\%‘T‘ g‘-‘htm%%tjrl%?m%%%gﬁ?# g}’;sFa?I ﬁnglggr mill; d)
the tenpergfyre ds u\%;e(éi with a cooling -. step of -15C to -20C per hour
up to a tenperature o ef\ween 10C and 20C- 5 e) the crystals forned are

filtered at a tenperaii(e og?%])efg]\_z@ggn Oﬁlé‘é‘ﬁtggﬁ;r igggga?hgt%hi s net hod

is characterized in that: - step a rinmonabant 1s at

concent rat icy sifa 1hdhd Ibndfgn of | Fikdeode {PE-AI xtyre is cooled to
70C, - in step c), the crystallization is initiated with 2% by wei ght of

ri nonabant dhareotsimildédieny oimftd red Sspecor e ngbs6rpoobheparakhad of
_preparation: a) rinonabant is dissolved at the concentration of 200 to 250
g/ 1 whil e kestdmidpdd irheTdlelpe? at ure of the sol vent consisting either of

met hyl cycl ohexane, or of nethyl isobutyl ketone, or of 20 acetone, or of
the m xture of these Huolveamlwndph his t@hpercharectsrieddcbg wheh a cool i ng
step of -10C to -20C per hour until the nucleation begins, optionally the
nucl eat i ng champartanirstic hes adhethé of-1ahopewdes d)ffhectegpemature is
again reduced with a cooling step of -10C to -20C per hour until a

t enper atQur @ sofdesanidad 19T @0 is obtained d) the crystals are filtered

at a tenperature , )
Furthermore, the crystalline polymorph is

characterized by a melting peak at 157 * 2°C with
AH = 66 + 2 J/qg.
The solubility of the 2 crystalline forms of
15 rimonabant in the same solvent was also measured. The
method used is described in Measurement of Solubility
in J.W. Mullin. Crystallization: 3rd edition, Ipswich
(GB) : Butterworth - Heinemann, 1993, p. 105.
The measurements were carried out for each of
20 the crystalline forms, in solution in methylcyclohexane
at temperatures varying from 10°C to 70°C. At
equilibrium, for each temperature, the undissolved
crystalline form is characterized by infrared
spectrography, in particular by its main bands. The
25 2 trials carried out for each of the crystalline forms

are presented in the table below:



11 of between 10C and 20C. Anot her enbodi nent of the nethod according to
the invention is characterized in that: a) rinonabant is dissolved at the 5
concentration of 120 to 250 g/1 by heating at the reflux tenperature of the
sol vent which is nethyl cycl ohexane; b) the mxture is cooled to a
tenperature of between 80C and 90C, 104c) the nmediumis inocul ated by
adding 1~ to 5~ by weight of rinonabant in crystalline formll in
suspensi on i n nethyl cycl ohexane_and the tenperature is maintained for one
hour between 80C and 90C, d) thELEefpertlyPd lild¥r educed with a cooling 15
step of -15C toj-2 up to a e _of. b en 10C and 20C;

e) the crystals fo?%@ggg?ggg%ltgrec aggggggﬁgéglgﬁré“cgbﬁg%a en 10C and
20C. Preferably| this nethod is characterizéd i 2@admtll - |in step a),

ri monabant is dissol ved gty he concentri[%gn of {200 glggin tlhe sol vent; -
in step b), themxturetrs—cooted—to85C—2€—25—+A—5tep—€), the mxture
is inocul ated with 2~ KA 4®4 ght of |rino®alBdnt fdrm 16,68nd tlhen the
tenperature of the nedijgndg maintainedf ap one jhourgap85C | 2C. 12
Anot her parti cularmettod of produgtiomn accordig—to the—nvention is
characterized i nthat: 43-99 nonabant i s 3i%%olvad aft2-&dn t nperature in

7

acetonitrile, to saturaggagp5 b) the mxguie is I_ef i @eevagorate at room

tenperature; c) |[The crystals Tormeq are_ recovergad. According to anot her
enbodi nent, it ils_possi o use 3 sol3erdOwhidh i@%ﬂ%overy pol ar, such
70.00 52.40 42.00

It is observed that rimonabant form II is
less soluble at all the temperatures between 10°C and
70°C, this shows that rimonabant form II is

5 thermodynamically more stable than rimonabant form I.

According to the present invention, the
method for producing the crystalline form II of
rimonabant is characterized in that:

a) rimonabant is dissolved in the hot state

10 in a solvent chosen from:

- methylcyclohexane in the pure state or
containing 1 to 10% of water by volume,

- acetonitrile

- 4-methyl-2-pentanone,

15 - acetone,

or a mixture of these solvents;

b) where appropriate, the medium is cooled to
a temperature of between 5°C and 25°C,

c) the crystals formed are filtered at a

20 temperature of between 5°C and 25°C.

According to a particular embodiment, which



10 as pure nethyl cycl ohexane and to obtain the rinmonabant in formlIl using
a seed crystal of rinmpnabant form Il for the crystallization. This nethod
of preparing the conpound according to the invention is characterized in
that: 15 a) rinonabant at the concentration of 150 g/1 to 300 g/1 in

nmet hyl cycl ohexane is heated to a tenpegature of between 85C and 95C- b) the
mediumis inoculated with 1% to 5% by wei ght of rinonabant in crystalline
formll and the 20 tenperature is nmaintai ned between 85C and 95C for

sever al hodﬁ%‘ﬁ%ﬂiQUQIﬁQEIoﬁﬁgﬁﬁuﬁ%ﬁ%ﬁQﬁ ¥heerelrr attir eheseprddféed with a

cooling step of -10C.to -20C per hour to,a t erature of 10C to 20C, 25

d) t;]egcrysst%ﬁps af)dr%&? ér}eeé)lf‘fnl?tlesr e’dgj%(f#]ga?%%‘éjrﬁ?nﬂf%m‘aga]%?ﬁeen 10C and

20C. A i t i . enbodi ;o t , T bant i

D enar o a RS D e B TR T T B0n g1 T S

et hyl cycl ohexane by 1l iigh o154~ o @ opheayl 4oL gadienbogophenyl ) -
ar ew di

4- met hyl pyrazol e- 3-c oxylic acid ori - am nopi per eina

m xture 5of jgethyleudahexanerdd 2 del 7 piydredrnan 418 bheaphegence of

triethylamne. The crystalline formlIl of rinonabant has a stability

greater thardhatindf doddertests i Pegh@boye. oFuriherapEgte EBemciystalline

~formI1l of rinonabant may be obtained in a specific manner by neans of the
-method 10 efr theniixtuad i, tHditswEonstms UtES B9 aUyanpagsiboe the

i ndustrial manufacture of the crystalline formIl of rinonabant. Thus, the
crystal | i ngpriepamel IrioforrabammabantctgstparIicell Boty Budiabteliofrbhe
manuf act ure of

5-(4-chlorophenyl)-1-(2,4-dichlorophenyl) -

10 4-methylpyrazole-3-carboxylic acid, according to the
method described in EP 0 656 354; the acid is converted
to its acid chloride by the action of thionyl chloride,
and then l-aminopiperidine is caused to react in the
presence of triethylamine.

15 The present invention has several particular
embodiments.

One particular method is characterized in
that:
a) rimonabant is dissolved at the

20 concentration of 150 to 220 g/l by heating to the
reflux temperature of a solvent consisting of
methylcyclohexane_containing 1 to 10% of water, and
then either steps b), c¢) and d) below are carried out,
or steps c¢) and d) are carried out directly:;

25 b) the medium is cooled to a temperature of
between 40°C and 50°C, and then the medium is heated to

a temperature of between 60°C and 75°C and maintained

for 2 hours:;



15 pharmaceuti cal conpositions useful for treating any di sease in which an
ant agoni st of the CB1 cannabinoid receptors is involved. According to one
of its aspects, the subject of the present invention is pharnaceuti cal
conpositions 20 containing, as active ingredient, rinonabant in crystalline
formll. In the pharmaceutical conpositdg ons of the present invention for
adm ni stration by the oral, sublingual, subcutaneous, intranuscul ar,

i ntravenous, 25 transderpml or | ocal route, tGe active ingredient, alone or
in conbination with dﬁgtgg? g@??@éaFﬁﬁﬁedFeﬁF,uegﬁ e tha R S Ered i n

si ngl e- dose 1 npstyasiop fo as_a _mxture w th_conventi onal
pharnaceuti%éﬁgn 4-%%h?c?%s,épgcaﬁFﬁapguganhﬁﬂaﬁ BSWH§§§E?H§ &fpropri ate
single-doaﬁéﬁugégs§¢@159g 596 conprise the forns by . the oral route
such as tablets, gelafin capsules, pills, powders, granules and oral

sol utions or 5 suspengj Opfe SubLingualoapdqybucealy;adanistrati on forms,

aerosols, inplants, |ocal, tragsgerna , Subcut aneous, intranuscul ar,

i ntraver®ussengd Fanasal o Orob fE8RCYPAr aadnboPetration forns. In the
pharmaceutical conpositions of the 10 present invention, the active

ingredient or active prgfedaBnys BresgeBenall ¥sf enanhatediasadasage units.
The dosage unit contains 0.5 to 300 ng, advantageously from5 to 60 ny,
preferably fradm 5 to 40 ng per dosage unit, for daily adm nistrations, once
or several times 15 per day. Al though these dosages are exanples of average
situations, there may benspgdsi iad ,cddes aumpraairt gherdisssdbwed alosages are
appropriate; such dosages also formpart of the invention. According to the
usual 20 prid@ ieancemerafobayeofpPPOpgi it &nf ar sedvknpaciossti sitd ngetodr mi ned by
the doctor according to the nethod of adm nistration and the age, the
wei ght hd ety hexane containing 1 to 5% of water, by
heating to the reflux temperature of the solvent;
- in step b), the medium is cooled to 45°C
over 30 minutes, and then the medium is heated to
70°C £ 2°C and the temperature is maintained for
15 2 hours;
- 1in step c¢) the temperature is reduced with
a step of -15°C to -20°C per hour up to a temperature
of between 15°C and 20°C.
According to one variant of the method
20 according to the invention:
a) rimonabant is dissolved at the
concentration of 50 to 250 g/l in a solvent consisting
of methylcyclohexane in the pure state or containing 1
to 10% of water;
25 b) the medium is cooled to a temperature of
between 65°C and 75°C and allowed to stand for 2 hours

at this temperature;

c) the medium is inoculated by addition of 1%



of the said patient. Wien a solid conposition is prepared in the 25 form of
tablets or gelatin capsules, a mixture of pharmaceutical excipients is
added to the mcronized or nonm croni zed active ingredients, which m xture
can be conposed of diluents, such as, for exanple, |actose, 15 mannitol,
m crocrystalline cellulose, starch or gjcal ci um phosphate, of binders, such
as, for exanple, polyvinylpyrrolidone or hydroxypropyl nethyl cell ul ose, of
d|5|ntegrat|n ents, . such as c¢ross]inked 5 polyvinyl pyrrolidone or
crossllnked“&g5%g§¥n%?h9?EeP uFb@enapprBEcaFrErls él§§d|@mﬂ-§ﬁrflom1agents
such as silica or tal ) gﬁﬁ | ubr i ants suchas ma S|un1stearate

e

stearic acid, glycery SWBFéa Pr&odPume ggﬁyl IQHQPOJK?QMntlng
t t d | h bate 80
agents or ﬁﬁ%%§q5§n S50 a§os§ bgorkaﬁégPBﬁ Wl phat. g%fo€é§or at or

pol oxaner can be a de to't nu Tﬁe pr epar ed
by various QUESe o dé§ﬁc§0 bleting, dry granulation, wet 15

granul ation or hot-nelt e"tablets can be bare or sugar-coated (wth

sucrose.s for exanpl e)epr cfRAtedsPhld (BEAS 20 ¥IBTS Ay oliiey appropriate

materials. The tablets can hav el ayed or ai ned rel ease by

preparing p@émﬁ@ﬂfa@uf@téfcsétaéehylgscngnapgepbl ¢ polyners when formng the
thin film The gelatin capsules nay be soft or hard and nay or may not be

coated with a thin fiprefepalby} othayenathbashs sHstaichedidedlgnyed
activity (for 25 exanple via an enteric forn). They can conprise not only a
solid formtihettion formul ated as above for tablets but also |iquids or

sem -solids. A preparation in the formof a syrup or 16 elixir can
conprise the active inghedisgep @ actimengbegriedisemts the conjunction with a
sweetener, preferably a calorie-free sweetener, nethylparaben and

propyl pef alsancent ratieepef c12@staelb0ag/ai fl avouring 5 agent and an
appropriate col orant. , ' .

- 1in step b), the mixture is cooled to 70°C;

- 1in step c), the crystallization is
initiated with 2% by weight of rimonabant in
crystalline form II.

15 According to another method of preparation:

a) rimonabant is dissolved at the
concentration of 200 to 250 g/l while heating to the
temperature of the solvent consisting either of
methylcyclohexane, or of methyl isobutyl ketone, or of

20 acetone, or of the mixture of these solvents;

b) the temperature is reduced with a cooling
step of -10°C to -20°C per hour until the nucleation
begins, optionally the nucleating temperature is
maintained for 1 hour:;

25 c) the temperature is again reduced with a
cooling step of -10°C to -20°C per hour until a

temperature of between 10°C and 20°C is obtained;

d) the crystals are filtered at a temperature



The wat er-di spersi bl e powders or granul es can conprise the active
ingredient or active ingredients as a mxture wth di spersing agents,
wetting agents or suspendi ng agents, such as polyvinyl pyrrolidone or 10
pol yvi done, as well as with sweeteners or taste corrigents. For rectal
adm ni stration, recourse is had to supppsitories which are prepared with
bi nders which nelt at the rectal tenperature, for exanple cocoa 15 butter

or pol yet hylene gl ycol s.. For nteral, intranasal or intraocul ar
admi ni st ratq%%etﬂg%er} sf%gea%‘?a%@uéws suspensi ons, isotonic saline
solutions or sterile i nje e sol ut Lons whi onprise.

phar nacol ogi cal | y co#%g?%%§% §%g§?§%§?%i%5 g@%n?ggg §/gBCSSgﬁB$IF?ing

agents, fOQH@«yHyéhgy&myi§n@h%£gggér9£e%u%%l?ﬁgtglycoI. Thus, to prepare

an aqueous solution which can be Injecte e I ntravenous route, use nay

be made of a cosol vend) sigbnaBantOfsexaEBbeveanaal eqRol, 25 such as
et hanol, or a glycol, such as pol yet hyl ene gl ycol or propylene glycol, and

of a hyd opirlden tatirtfiasi ast , 1 30/CHo a35@0§ yB0bPah€aBIngr apokaganmer 188. To
prepare an oily solution which can be injected by the 17 intramuscul ar

route, the rafilive iangprerh ente caf bige dssboénedwith fstriglyceride or a
gl yceryl ester. For |local adm nistration, use may be nade of creans,

oi nt nent s, mpdhy;l cyElwdshesner sprays) 5 For transdermal adm nistration, use
may be nmade of patches in nmultilam nar or reservoir form in which the
active ingredient carplbether mixbhoei tssobatedntoFer tanpemasurat iodn by
i nhal ation, use is nmade 10 of an aerosol conprising, for exanple, sorbitan
between 80°C and 90°C;
10 c) the medium is inoculated by adding 1% to
5% by weight of rimonabant in crystalline form II in
suspension in methylcyclohexane and the temperature is
maintained for one hour between 80°C and 90°C;
d) the temperature is reduced with a cooling
15 step of -15°C to -20°C per hour up to a temperature of
between 10°C and 20°C;
e) the crystals formed are filtered at a
temperature of between 10°C and 20°C.
Preferably, this method is characterized in
20 that:
| - in step a), rimonabant is dissolved at the
concentration of 200 g/l in the solvent;
- in step b), the mixture is cooled to
85°C + 2°C;
25 - 1in step c¢), the mixture is inoculated with
2% by weight of rimonabant form II, and then the

temperature of the medium is maintained for one hour at

85°C = 2°C.



trioleate or oleic acid and trichlorofluoronethane, dichlorofluoronethane,
di chl orot etrafl uoroet hane, freon substitutes or any other biologically
conpati bl e propell ant gas; use may al so be nade of a system 15 conpri sing
the active ingredient, alone or in conbination with an excipient, in powder
form The active ingredient or active ipgredients can also be presented in
the formof a conplex with a cyclodextrin, for exanple a-, ~- or

y-cycl odextrin or 2 20 hydroxypr | -~-cycl odextrin or .
nethyl-~-cyc|odextringn?ﬁgeﬁc¥$5gE¥HéPédﬁéﬁgogrochFﬁguFﬁéﬁﬁbients can al so

be fornul at i rpof . microcapsul es. or _microspheres, optionally with
one or nnregg%%?%%ﬂg ég ghgi VEBT198 18 ChAY & SMad& D &t s anong t he

sust ai ned-r el ease for ot L HS Ln.th hrqnic treatnents. These
i npl ants can be prepagzd Fﬁ t%gbﬁgrﬁgoﬁg§%ogﬁﬁ§ Sﬁsﬁéﬁ?}on or in the form

of a suspensimpedturd8ifll gEO8BREEESILN BB LaRLORLG MEdi um Preferably,

rimonabant in crystalline formll 1s admnistere y the oral route, as a

single dpse per day. 1) Aeherglingute 380hRek @h LhSRHRU St LM Nvention
also relates to a nethod which consists in adm nistering a therapeutically

effective quampetaytwieyi nonabant in crystalline formll. EXAVPLE 1:
‘Production of the formll with no seed 10 crystal in nethylcycl ohexane
contai ning 1.64% wat ec) 40hg otybkpilpefbdmed- Sredreltlowcarhenyl )

1- (2, 4-di chl or ophenyl ) - 4- et hyl pyr azol e- 3- car boxam de are sol ubilized, at
room tenperature, in Bocardbhgteorahgthefuemhodnnef4( it dfs

met hyl cycl ohexane. The 15 tetrahydrofuran is carried away by distillation
at at nosphdITS R skP eusahe pehveny vbichehsi noér vepyegoded ,weerch he
tenperg?ure is 80C 5C 4 nl_of deionized water are added. After cooling to
45C 3G Gnd SR Y eychehesare 8pdntAupbsainhsher sdoenakant
crystallizes.:ghe gffer%gﬁneous ngdiun1is then heated again at 70C f 2C for
a period oft™htt3E% 9s2 Spedcry¥ehpli 94t rénoprbans form NI is

conpl et ed cqqgling to 2 3C. The crystals fornmed are filtered, washed
with nethyﬁ%?%ﬁ%ﬁ%f%:sEﬁé&%??%hoﬁnder 25 vacuumat 75C. In this trial, 38

et Pyl cycl ohexane 150 Hari ot B 1H264 (At SPewrPRPSH Ceed crystal of
formll according to the invention is characterized in that:
15 a) rimonabant at the concentration of 150 g/1
to 300 g/1 in methylcyclohexane is heated to a
temperature of between 85°C and 95°C;

b) the medium is inoculated with 1% to 5% by
weight of rimonabant in crystalline form II and the

20 temperature is maintained between 85°C and 95°C for
several hours until form I disappears;

c) the temperature is reduced with a cooling
step of -10°C to -20°C per hour up to a temperature of
10°C to 20°C;

25 d) the crystals formed are filtered at a
temperature of between 10°C and 20°C.

According to a particular embodiment, in

step a), rimonabant is prepared at the concentration of



350 m of nethylcycl ohexane and 5 ml of _. deionized water are added to 50
g- of N-piperidino 5-(4-chlorophenyl)-1-(2, 4-dichl orophenyl) 5

4- et hyl pyrazol e- 3- car boxam de. The reaction nmediumis heated to refl ux
tenperature and then the heating is interrupted. At 70Ct 3C, the
crystallization is initiated by additigg of 1 gram of substance of formll.
The m xture is thus stirred for 2 hours at 10 70C and then cooled to 20C

i ed under Yackii & 788 S L BetFyiFYePhgnghel Do HRAATISN I | monabant

> pont anones Sbi T EF 4P HELRY! 3 pént sHORE aFBPRRREA To 10 g of
?ﬁEEPEEL?LE???%%%%%@#?%%ng?ﬁb%8§P8§3}é93?839bSQéﬁF&g? ?&tPhe reaction

and then copl w0 Jbet G b R R e PEaer T AR R T Ol

formed age féttehpdron@shndini thet PeeBEALBURENECESS ALY a¥Qlwme of 4-net hyl
25 2- pent anone aﬁ%gdried unéer vgcguﬁ1at 60C. In thig Fﬁﬁé¥¥e4 g of formll

of rinonabant were obtpénedysEXAMPAE #orfr eduski @Amehabam® Has i @ 20%
4- met hyl 20 2-pentanone and 80~ net hyl cycl ohexane m xture 10 nml of

4- et hyl - 2-peatt Bhote gnela¥Ormtheh sRhbybeyEbehexane sae brddethdve .10 g of
N- pi peri di no 5-(4-chl orophenyl)-1-(2, 4-di chl orophenyl) 5

4- met hyl pyrEzot s Brewe boklaai deysThdliractbem TEdodnmrismohediaed @y ef | ux
tenperature in order to obtain honogeni zation. The heating is interrupted
and the cryet #htabnedninfat speekpict vanpesdoyt meensherd dheemeddhcat ar ound
40C and 10 then the m xture is kept stirred at 20Ct 3C. The crystals
formed ¥ e 9% I%h8 envenkiory BhdsdEPRAtihbERSYaBUBAVANtEYE for the

industrial manufacture of the crystalline form II of
rimonabant.

Thus, the crystalline form II of rimonabant
is particularly suitable for the manufacture of

15 pharmaceutical compositions useful for treating any
disease in which an antagonist of the CB; cannabinoid
receptors is involved.

According to one of its aspects, the subject
of the present invention is pharmaceutical compositions

20 containing, as active ingredient, rimonabant in
crystalline form II.

In the pharmaceutical compositions of the
present invention for administration by the oral,
sublingual, subcutaneous, intramuscular, intravenous,

25 transdermal or local route, the active ingredient,
alone or in combination with another active ingredient,
can be administered in single-dose administration

forms, as a mixture with conventional pharmaceutical



In this trial, 7.9 grans of formll of rinonabant were obtained. 15 EXAMPLE
5: Production of formll in a 60~ 4-nmethyl 2-pentanone and 40~

met hyl cycl ohexane m xture 30 m of 4-nethyl-2-pentanone and 20 m of

met hyl cycl ohexane are added to 10 g of N-piperidino

5- (4-chl orophenyl ) - 1- (2, 4-di chl or opheny}) 20

4- met hyl pyrazol e- 3-carboxam de. The reaction nediumis heated to refl ux

t enper at ures_hp eni zation of the diumjs,thus obtained. The heating is
t hen interrY&H%%Bgid %ﬂeﬂnfﬁé #i 3Pdr Bupanc SFBaStngGCaPQGPP?Hét@xpected

product 25 cr allizes, ,The.crystals fornmed are filtered, drained and then
dried undersV%'%EH?%EeG%%Tl?hsgﬁ?él?PigPFmﬁ.§08p5FSFOE €| £O&fSy P¥pnabant

bt ai L -+ Prod i f AR 80g 4-neth
2 pent anane- a0 TRty cyar Brexane? herEor S J00H! SPESBLAFT-4- pont anone
and 10 i CBiFT%PY§§W§éP§?X§P§n§i§sagg&?okgl190 u?Engpb eridino 5

5- (4-chl orophenyl )~ 1- (2, 4-di chl orophenyl ) 4-net hyl pyrazol e- 3- car boxam de.

Honpgeni Zatddp s {dies | eqehl oAgHRYI 4AY| Buebhai RERli AL skhathehl ux tenperature
of the solvent. The heating is then interrupted and the nmediumis all owed

10 to returfoims 2HetoSEl s Thempkares pdlpeguyictrgh¥gbahbiizes. The crystals
formed are filtered, drained and then dried under vacuumat 60C. In this

trial, 4 g ofbdwuranddusf tntomabactlsefeinbtaregduslbibXAdREaT: ofr oduction
of formll with 2~ seed crystal of formll from

5- (4- chl or dpheradullax 2admin cht pavpbengdbym8: net hyl pyrazol e- 3- car boxylic
acid, in nethylcycl ohexane

In the pharmaceutical compositions of the

10 present invention, the active ingredient or active
ingredients are generally formulated as dosage units.
The dosage unit contains 0.5 to 300 mg, advantageously
from 5 to 60 mg, preferably from 5 to 40 mg per dosage
unit, for daily administrations, once or several times
15 per day.

Although these dosages are examples of
average situations, there may be specific cases where
higher or lower dosages are appropriate; such dosages
also form part of the invention. According to the usual

20 practice, the dosage appropriate for each patient is
determined by the doctor according to the method of
administration and the age, the weight and the response
of the said patient.

When a solid composition is prepared in the

25 form of tablets or gelatin capsules, a mixture of
pharmaceutical excipients is added to the micronized or

nonmicronized active ingredients, which mixture can be

composed of diluents, such as, for example, lactose,



A solution of 72.2 g of thionyl chloride in 60 m of nethylcycl ohexane is
added, after heating to 20 83C 3C, under a nitrogen atnosphere, to a
suspensi on of 190.80 g of 5-(4-chlorophenyl)-1-(2,4

di chl or ophenyl) - 4- net hyl pyrazol e- 3-carboxylic acid in 940 m of

met hyl cycl ohexane. The m xture is stirped for 2 hours at 25 83Ct 3C and
then the tenperature of the reaction nmediumis raised over 1 hour up to the
refl ux tenperatU£e of the nethg%&&clohex gg whi l e renoyi ng the excess of

thi onyl chi BPPRECBY dPSEFPFEYPGARIIFRE Co33 Uloseri Sit fhis cooled to

t | uti f ., of triethylam in 382 m of
tetranyar of Gt ante L8 Ba8RERRs% 0Bt Pofdsieal mUEh S GadeF TEPEGS i nut es
t 12C 3C b . f i i 55, 10 f
i-aninopipe ?h?ﬁggg%gghggﬂgg%gg %%tﬁ&F%§%33ﬁ5§éﬁgg é_(£%§§%ﬁ?ﬁe ?so
al lowed to BfSgiEPngggﬁﬁEggggggehQ%n %Q%ho%%a?f5§¥f¥ﬁ%é&;Success've|y

washed at 70Ct 3C w ni zed water and acetic acid at 4~ in water.

The washgs pél%h%p,ng%@ir@maeﬁ@ B #36ss3IEneRy conpleted with a 1.5~ NaCH
solution and then with deionized water and the tetrahydrofuran and the

wat er are cesrbefynwalybyeazaobrepi ¢rdisshirdeallioye afodaluios Myert Xowr essur e.
The 15 heating is then interrupted and when the tenperature is 85C, the
crystallizatgentsf shehexpeetédcpr edutiadd,s amidfi diutd inarackdi ngneh g of
substance of formll. The m xture is thus stirred for 1 hour at 85Ct 3C
and t hen cod$edagnedddnt s§€avate,5 sheard card iwgi mlaiaead/120 for 2 hours at
10C. The crystals forned are filtered, washed w th nethyl cycl ohexane, and
dri ed undertyieehenatesoc. spdiuni steairallfumezageof form |11 of rinmonabant
wer e obt ai ned. WO 03/ 040105 23 PCT/ FR02/ 03765 CLAIMS 1. Crystalline

pol ynor p& of ri nonabaRettiBEnPBENL ScRar Srraictadtisy thech s g Wpect rum

lauryl sulphate, polysorbate 80 or poloxamer 188, can
be added to the formulation.

The tablets can be prepared by various
techniques: direct tableting, dry granulation, wet

15 granulation or hot-melt.

The tablets can be bare or sugar-coated (with
sucrose, for example) or coated with various polymers
or other appropriate materials.

The tablets can have a flash, delayed or

20 sustained release by preparing polymeric matrices or by
using specific polymers when forming the thin film.

The gelatin capsules may be soft or hard and
may or may not be coated with a thin film, so as to
have a flash, sustained or delayed activity (for

25 example via an enteric form). They can comprise not
only a solid formulation formulated as above for
tablets but also liquids or semi-solids.

A preparation in the form of a syrup or



absorption bands descri bed below a, (Cm1l)~ (Cm
i)3311.301484.802787. 23986. 571683. 48922. 581526.55781.02 5 2. Crystalline
pol ynmor ph of rinonabant, characterized by the X-ray powder diffractogram
| i nes described bel ow. PeakAngl eangstrons2- Thetad= 17.416645. 070d=

8. 7096310. 148d= 8. 1906210. 793d= 5. 82785¢5. 191d= 4. 6342519. 136d=
3.4921225.486 3. Crystalline polynorph of rinonabant, characterized by a
melting peak,at, 157 2C with 10 0H =66t 2 J/g. ,4. Method for preparing

t he conpoun%lbﬁkﬁr8?ﬂgc?ﬂp5ﬁ§eoﬁgeo?céf¥ﬁn%nﬂrggl§Ptcﬁéfééﬁéﬁ“&ed in that:
a) rinonabant is.di | ved in.the hot state_in a 15 solvent chosen from -
net hyl cycl o %%Eﬁ%léﬁéghégpﬁngSPSFéOBrwéghtgiﬁwﬁﬁ%fnf5’l@5qgﬁ by

vol ure, 24 4 AGFL gwéeééﬁEEhyhé%B dgcetone, or a mxture

4 Ditril "
of these soﬁvents; gnﬁ§é%here approprlategﬁpﬁggﬁgﬁiSﬁlls cooled to a
te”peratW“%f%p%ﬁ%ﬂ@@ﬂeég:§Qdag§§%eg¥iE2$ﬁgr%§&§|ﬁgf%r@3%%§ﬁifddtered at a

t enper at ure of ween 5C and 25C. od according to aim#%4, 10

charactesi zegehth dh@tarf hgprspepady, cbigrgREL, UM i s inoculated with
rimonabant, crystalline formll. 6. Method according to O aim4,

characterized in thatThe)wat&enabaperksbdiespeledsabrt e eeneantdat i on of
150 15 to 220 g/1 by heating to the reflux tenperature of a sol vent

consi sti ng odmpet &yl cyel abekaseingptdisnBgot heti®d ahgwaiddlentandd hen
either steps b), c¢) and d) below are carried out, or steps c) and d) are
carried outa dirxcite:wlbhbiishersmtdguagestspobved tiiaga aigemuer atrur e of

bet ween 40C and 50C, and then the nediumis heated to a tenperature of

bet ween 60GwIRETS Gangeatat asneld &derpRliwdnylpyrirkd ideomeercat ure is
reduced with a cooling step of 25 -15C to -20C per hour up to a tenperature
of betwe®en BEVRA2ND, ¥ VRblcA§svakh PUEREENGLE Pl tésEE at a tenperature

of between 5C and 20C. ' 25
corrigents.

For rectal administration, recourse is had to
suppositories which are prepared with binders which
melt at the rectal temperature, for example cocoa

15 butter or polyethylene glycols.

For parenteral, intranasal or intraocular
administration, use is made of aqueous suspensions,
isotonic saline solutions or sterile and injectable
solutions which comprise pharmacologically compatible

20 dispersing agents and/or solubilizing agents, for
example propylene glycol or butylene glycol.

Thus, to prepare an aqueous solution which
can be injected by the intravenous route, use may be
made of a cosolvent, such as, for example, an alcohol,

25 such as ethanol, or a glycol, such as polyethylene
glycol or propylene glycol, and of a hydrophilic
surfactant, such as polysorbate 80 or poloxamer 188. To

prepare an oily solution which can be injected by the



7. Method according to Claim®6, characterized in that: - in step a), the
conpound i s dissolved at the concentration of 200 g/1 in a sol vent
consi sting of 5 nethylcycl ohexane containing 1 to 5~ of water, by heating

to the reflux tenperature of the solvent - in step b), the nediumis cool ed
to 45C over 30 mnutes, and then the megiumis heated to 70C t 2C and the
tenperature is maintained for 2 hours: 10 - in step c), the tenperature is

reduced with a step of -15C to -20C per ,hour up to a tenperature of between
15C and 20C"%gE8 ?%%LaﬁcEBP%antBS gfﬁ?ﬁ?4}“8ﬁ§@éépérFfédkﬁh that: 15 a)

ri nonabant }s_ di ved, at _the,concentr,ation of 50 to.250 g/1 in a sol vent
consi sti ng %ﬁS%%fi§+c@t?@h%xgﬁéggﬁc?ﬁédﬁuPé 8t JECE6rYdoRSESFing 1 to 10~ of
S Toved 1 stand for BoRotea g bl B TREIahy L BBty BRo M omts o
inOCU|at3d(9%%%@9}t&Pﬁtﬂén%E,t8e§~,b¥g@ﬁ%?ﬁ%sogrr%g%g ant, crystalline

formll; d) the tenperature Is reduce a coo g-st'ep of -15C to -20C

per hoursup to a tenpesattfenslic PRLVEEAMRR110Ca3R8N20Gs L hnal MR eCr YSt Al S
formed are filtered at a tenperature of between 10C and 20C~ 9. Met hod

accordi ng tnedd afBatche&d Chanattelb@eHakNothakserviod rStRFnd) i | NONabant

is at the concentration of 120 to 150 g/1; - in step b), the mxture is
cool ed to #Gcts the lmstepecingrbdienystahl beatihoalicshoniild ated with 2~ by
wei ght of rinonabant in crystalline formll. 10. Method according to Caim

4, charact erdlzgiom. that: a) rinonabant is dissolved at the concentration
of 200 10 to 250 g/1 while heating to the tenperature of the sol vent

consi sting either of herhyiinycishexbhen by ohhedshyjbnisalset \ls ketdene, or of
acetone, or of the mxture of these solvents: b) the tenperature is reduced
with a Hbol9hg@stagrofolsconpri sbng20EoperxABAL cunslcbtif@nnucl eat i on

begi ns, optiqn%!l the nucl eating tenperature is maintained for 1 hour;
trioledte or oleic aclid and trichlorofluoromethane,

dichlorofluoromethane, dichlorotetrafluoroethane, freon
substitutes or any other biologically compatible
propellant gas; use may also be made of a system
15 comprising the active ingredient, alone or in
combination with an excipient, in powder form.
The active ingredient or active ingredients
can also be presented in the form of a complex with a
cyclodextrin, for example a-, B- or y-cyclodextrin or 2-
20 hydroxypropyl-fB-cyclodextrin or methyl-B-cyclodextrin.
The active ingredient or active ingredients
can also be formulated in the form of microcapsules or
microspheres, optionally with one or more vehicles or
additives.
25 Use may be made of implants among the
sustained-release forms of use in the case of chronic
treatments. These implants can be prepared in the form

of an oily suspension or in the form of a suspension of



c) the tenperature is again reduced with a cooling step of -10C to -20C per
hour until a tenperature of 20 between 10C and 20C is obtained: d) the
crystals are filtered at a tenperature of between 10C and 20C. 11. Met hod
according to Claim4, characterized in that: 25 a) rinonabant is dissolved
at the concentration of 120 to 250 g/ 11hy heating at the reflux tenperature
of the solvent which is nethylcycl ohexane~ b) the m xture is cooled to a

t t . 27_80C and 90C~ c). th di is i lated b
adding 1o (BesEO Ry EER gt fopR FAGRABAR TPALIy<cal 11 ne Torm 11 in
[ [ t hyl t IS .9 Nt ai f
our et ween 80C and SO o4FBLRe. CeRBAFRENTe re heatead MG Harkad i ng st op
f -15C to Q0 : t bet 0 d 20C~ th
Crystals forvod A e P SHea/ariS Conterahare oF P0 OMMoRC g 206

12. Method gggording to Claim1l, characterized in that: - in step a),
ri monabant is dissolved at the concentration of 200 g/1 in the solvent 15 -

in step ), the mxtunecbsdeng! ed bAoBRErt 02Cits hRpelcal,Clhd he mxture is
inocul ated with 2~ by wei ght of rinmonabant formll, and then the

t enper at ur eifenheonesdl so k61 aakst abnadmbtehoan@hhelwr cans8%&d 2C. 13.
. Method according to Claim4, 20 characterized in that: a) rinonabant is
di ssol ved aadmbohstenpegabutkerapacetonillyi k€ fetaivat gamitdcy f t he
mxture is left to evaporate at roomtenperature 25 c) the crystals formed
are recovergdgnonabamnkt hodctrpstptépaei igrmh&Iconpound according to any one
of Clains 1 to 3, characterized in that: 28 a) rinonabant at the
concent r at i BHPMFLE 5b: gPaodecBbongrf thenpnpl EycWalbx ave seecheated to a
tenperature of between 85C and 95C; b) the mediumis inoculated with 1~ to
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40 g of N-piperidino-5-(4~-chlorophenyl)-
1-(2,4~-dichlorophenyl)-4-methylpyrazole-3-carboxamide
are solubilized, at room temperature, in 80 ml of
tetrahydrofuran and 240 ml of methylcyclohexane. The
15 tetrahydrofuran is carried away by distillation at
atmospheric pressure. The heating is then interrupted
and when the temperature is 80°C t 5°C, 4 ml of
deionized water are added. After cooling to 45°C + 3°C
and maintaining for at least 30 minutes, the product
20 crystallizes. The heterogeneous medium is then heated
again at 70°C % 2°C for a period of at least 2 hours.
The crystallization of the form II is completed by
cooling to 20°C t 3°C. The crystals formed are
filtered, washed with methylcyclohexane and dried under
25 vacuum at 75°C.
In this trial, 38 g of form II of rimonabant

are obtained.

EXAMPLE 2: Production of form II in methylcyclohexane
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rimonabant were obtained.

15 EXAMPLE 3: Production of form II in pure 4-methyl-
2-pentanone
50 ml of 4-methyl-2-pentanone are added to
10 g of N-piperidino-5-(4-chlorophenyl) -
1-(2,4-dichlorophenyl)-4-methylpyrazole-3-carboxamide.
20 The reaction medium is heated to reflux
temperature in order to obtain homogenization and then
cooled to 20°C * 3°C. The expected product
crystallizes. The crystals formed are filtered, washed
with the minimum necessary volume of 4-methyl-
25 2-pentanone and dried under vacuum at 60°C.
In this trial, 4 g of form II of rimonabant
were obtained.

EXAMPLE 4: Production of form II in a 20% 4-methyl-
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methylcyclohexane are added to 10 g of N-piperidino-
5-(4-chlorophenyl)-1-(2,4-dichlorophenyl) -
20 4-methylpyrazole-3-carboxamide.

The reaction medium is heated to reflux
temperature; homogenization of the medium is thus
obtained. The heating is then interrupted and then the
mixture is cooled to 20°C * 3°C. The expected product

25 «crystallizes. The crystals formed are filtered, drained
and then dried under vacuum at 60°C.

In this trial, 4.8 g of form II of rimonabant

were obtained.
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4-methylpyrazole-3-carboxylic acid, in methylcyclohexane
A solution of 72.2 g of thionyl chloride in
60 ml of methylcyclohexane is added, after heating to
20 83°C t+ 3°C, under a nitrogen atmosphere, to a
suspension of 190.80 g of 5-(4-chlorophenyl)-1-(2,4-
dichlorophenyl)-4-methylpyrazole-3-carboxylic acid in
940 ml of methylcyclohexane.
The mixture is stirred for 2 hours at
25 83°C t 3°C and then the temperature of the reaction
medium is raised over 1 hour up to the reflux

temperature of the methylcyclohexane while removing the

excess of thionyl chloride by distillation. The
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tetrahydrofuran is added.
The solution obtained is added over
5 15 minutes at 12°C + 3°C to a medium composed of
50.08 g of triethylamine, 55.10 g of l-aminopiperidine
and 460 ml of methylcyclohexane. The temperature is
allowed to rise to 20°C t 5°C and then the organic
phase is successively washed at 70°C t* 3°C with
10 deionized water and acetic acid at 4% in water. The
washes of the organic phase at 70°C * 3°C are completed
with a 1.5% NaOH solution and then with deionized water
and the tetrahydrofuran and the water are carried away
by azeotropic distillation at atmospheric pressure. The
15 heating is then interrupted and when the temperature is
85°C, the crystallization of the expected products is
initiated by adding 4 g of substance of form II. The
mixture is thus stirred for 1 hour at 85°C # 3°C and
then cooled to 10°C *+ 3°C over 5 hours and maintained
20 for 2 hours at 10°C. The crystals formed are filtered,
washed with methylcyclohexane, and dried under vacuum
at 60°cC.
In this trial, 217 g of form II of rimonabant

were obtained.
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CLAIMS
1. Crystalline polymorph of rimonabant

(form II), characterized by the infrared spectrum

absorption bands described below:

A (cm™h) A (cm™)
3311.30 1484.80
2787.23 986.57
1683.48 922.58
1526.55 781.02
5 2. Crystalline polymorph of rimonabant,

characterized by the X-ray powder diffractogram lines

described below:

Peak Angle
dngstroms 2-Theta®
d=17.41664 5.070

d = 8.70963 10.148

d = 8.19062 10.793

d = 5.82785 15.191

d = 4.63425 19.136

d = 3.49212 25.486

3. Crystalline polymorph of rimonabant,

characterized by a melting peak at 157 + 2°C with
10 AH = 66 £ 2 J/g.

4. Method for preparing the compound
according to any one of Claims 1 to 3, characterized in
that:

a) rimonabant is dissolved in the hot state in a
15 solvent chosen from:
- methylcyclohexane in the pure state or containing 1

to 10% of water by volume,
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c) the crystals formed are filtered at a temperature of
between 5°C and 25°C.

3. Method according to Claim 4,
characterized in that after step a), the medium is
inoculated with rimonabant, crystalline form II.

6. Method according to Claim 4,
characterized in that:

a) rimonabant is dissolved at the concentration of 150
to 220 g/l by heating to the reflux temperature of a
solvent consisting of methylcyclohexane containing 1 to
10% of water, and then either steps b), c¢) and d) below
are carried out, or steps c) and d) are carried out
directly:;

b) the medium is cooled to a temperature of between
40°C and 50°C, and then the medium is heated to a
temperature of between 60°C and 75°C and maintained for
2 hours;

c) the temperature is reduced with a cooling step of
-15°C to -20°C per hour up to a temperature of between
5°C and 20°C;

d) the crystals formed are filtered at a temperature of

between 5°C and 20°C.
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8. Method according to Claim 4,
characterized in that:

15 a) rimonabant is dissolved at the concentration of 50
to 250 g/l in a solvent consisting of methylcyclohexane
in the pure state or containing 1 to 10% of water;

b) the medium is cooled to a temperature of between
65°C and 75°C and allowed to stand for 2 hours at this

20 temperature;

c) the medium is inoculated by addition of 1% to 5% by
weight of rimonabant, crystalline form II;

d) the temperature is reduced with a cooling step of
-15°C to -20°C per hour up to a temperature of between

25 10°C and 20°C;

e) the crystals formed are filtered at a temperature of
between 10°C and 20°C.

9. Method according to Claim 8,
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c) the temperature is again reduced with a cooling step
of -10°C to -20°C per hour ﬁntil a temperature of

20 between 10°C and 20°C is obtained;

. d) the crystals are filtered at a temperature of
between 10°C and 20°C.
11. Method according to Claim 4,

characterized in that:

25 a) rimonabant is dissolved at the concentration of 120
to 250 g/1 by heating at the reflux temperature of the
solvent which is methylcyclohexane;

b) the mixture is cooled to a temperature of between
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weight of rimonabant form II, and then the temperature
of the medium is maintained for one hour at 85°C t 2°C.
13. Method according to Claim 4,
20 characterized in that:
a) rimonabant is dissolved at room temperature in
acetonitrile, to saturation;
b) the mixture is left to evaporate at room
temperature;
25 c¢) the crystals formed are recovered.
14. Method for preparing the compound

according to any one of Claims 1 to 3, characterized in

that:
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Q)

d) the crystals formed are filtered at a temperature of
between 10°C and 20°C.

15. Method according to Claim 14,
characterized in that in step a), rimonabant is

15 prepared at the concentration of 150 g/l to 300 g/l in
methylcyclohexane by treating 5-(4~chlorophenyl)-
1-(2,4-dichlorophenyl)-4-methylpyrazole-3-carboxylic
acid chloride in methylcyclohexane with
l-aminopiperidine in a mixture of methylcyclohexane and

20 tetrahydrofuran in the presence of triethylamine.

16. Pharmaceutical composition containing,
as active ingredient, the crystalline polymorph of
rimonabant (form II) according to any one of Claims 1
to 3, in combination with at least one pharmaceutical

25 excipient.

17. Medicament, characterized in that it

consists of a compound according to any one of Claims 1

to 3.



