29 March 2006 1 POLYMORPH C FORM OF RI MONABANT, METHOD FOR PREPARI NG | T
AND PHARMACEUTI CAL COVPOSI TI ONS CONTAINING I T The present invention rel ates
to a novel- polynorph of N-piperidino-5-(4-chlorophenyl)_ 5

1- (2, 4-di chl or ophenyl ) - 4- met hyl - 3- pyr azol ecar boxani de 2% March2088d 1 or
its preparation. Mdre particularly the invention relates to the
preparation of this pol ynorph calledtformll and to phar maceuti cal
conpositions containing it. 10 N Pi peridi no-5-(4-chl orophenyl) -

1- (2, 4-di chl or ophenyl ) - 4- et hyl - 3- pyrazol ecar boxam de whose international

nonpr opri ebaYMORRAECI FORMTUFARIMONABAND, aMEPYODI EOROPRERARIBE ddhnabi noi d
receptors, which was described for the first tine in European. patent 15 EP

0 656 354. Theanet padRMACPUII GAL tCOMPQBIEIONS| CONEAEINENGr dFar ati on of -

ri monabant in crystalline formwhich wll be called forml,. It has now
been found that riTbeapasseoin iewiesttiion \relafiss pod yaoRPWEE crystalline
forms whi.ch differ fromeach other. in théir stability, 20 in their :
physi cal gpolpestprsofi N-phperidiactsa (4-@EaaRh$RY1Es and in their net hod

of preparation. Thus, the subject of the present ipventjon is . a novel -
pol yno¥ phlt(2 ot mibehlonenheant) ~damesdlorinayrazolecarBoramifss (o nethods

for preparipg rinmonabant in 25 its polynorphic formll,,and pharnmaceutical
conposi ti T oneEhadn§orné tsaPd spEEAYGON - %%%&%%ﬁ?gﬁ?rgﬁgﬁ&e 354 -

makes no f%égggfgghrgggges to the preparation of this polymorph

,éalled forﬁ II and to pharmaceutical cOmpositions
coﬁtaining it.

10 | _ 7 N-Piperidino-5-(4-chlorcphenyl) - |
1—f2,4-dichlorophenyl)—4-methyl-3—pyrazolecarboxamide
whose inﬁernational nonproprietaryrname is rimonabant
is an antagohist of the CB; cannabinoid receptors, which
was described'fqr thé first time in European patent

15 EP O 656 354. The method claimed in this patent allqws'
| the prepa£ation ofrriménabant-in crystalline form which
‘will‘be called form I. It has now been found that
rimonabant can.éxist in:ﬁarious polymorphic cryﬁtalline
 forms which‘différ from each other. in their stability,
20 in their physical properties, in their spéctral'
| characteristics and in theif methodqu pfeparation.
| Thus;'the subject of the present invention is
a novel polymorphic form of rimonabant, called form'II;
it élSo relates to methods for preparing rimonabant in

25 its polymorphic form II, and pharmaceutical

compositions containing the said form II.

European patent EP 0 656 354 makes no



reference to the existence of specific polynorphic forns of rinpnabant. In
this patent, it is disclosed that the conpound is isolated according to

conventional techniques; nore precisely, according to 5 | ments
exenplified, the product is obtained after crystalIiza?ggﬂaﬁﬁgﬁﬁﬂiopropyl

ether or by cooling of a mediumcontdining. the. product in

met hyl cycl ohexane. It has now been found that by using particular
crystal | i Ze@forerendtei the, eaisteakcesodblispecific yatlainorpghiorm cal l ed form
Il is obtajned. The crystalline formll of rinonabant has been .
char act er | 2N arRE chbpanebans -t A8 chyst maltiend, fidr ma drssdesedy descri bed.
The infrared %I.R.) spectra of the 15 2 crystalline. forms of rinpnabant
havezbeen‘ﬁﬁ% i AP PARE; ASELel abpst aFc2Egd POT iR aqree bR bnet er s,
bet ween 400<§ﬁ$1 and 4 000 cm ], with a resglution ?I 4 cml, in. a

pot assi um BTCH TP IBRTet RECFLSELYonBGEREIING 1§ 4% he concentration of

0. 5% %, Tt lhens!y Ao B EE b Bg™ BB EBSMERL TS ke e SERRER O7 Do
| (em 1) $28% 3 MO0 76 9PToR 1 §85:8hy] TAREE B byRoSBeRlg Uy Jorm Il 29
‘ medium cbntaining_the.produCt in methylcyclohexane. '
| It has nowrbeen found that by_using
particular crystallizationrconditidns, a novelrstable'
10 crystalline fdrm called form II is oﬁtained.
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 crysﬁallinesforms of rimonabant have béén recorded on
Ee;kin Elmer System 2000 FT-IR spectrophotometers,
betWeenl400 cm* and 4 000 cm™, with a resolution of
"4 em™, in a potassium bromiderpellet, the test compound
béing at the concentration df 0.5% by mass. |
20 - -+ These spectra éie characterized by the
-‘absorptiéh bands preéénted in the following Tables 1
and 2. | | |

TABLE 1: I.R. spectrum, form I

A (em™)
3265.53
1667.78
- 901.57

761.61




X (cm)A (cml) 3311.301484.80 2787.23986.57 1683.48922. 58 1526. 55781. 02

The correspondi ng spectra are reproduced in Figures 1 and 2. The X-ray :
(XR) powder diffractogranms for the 5 crystalline forns | nd I

recorded. The X-ray. powder diffracti profile (diffracd ﬁ“ﬁh%@@§
established with a Sienmens D500TT (the altheta), Bragg- Brentano type,

di ffractoneter; CuKal soqurce, X = 5406 A, scanning range 2 to 40 at 1 per
mnute 10 in Bragg Zntﬁ@ﬁfﬂzﬂm;tﬁmu%ﬁﬁ%##%ﬁncf¢¥Me§Iof the

di ffractograns of t | owi ng tabl es:

TABLE 3: Powder X-r = :. =9. 655709. 151 d
=7.5883311. 652 d =7 176821333233@ 5 51¢0416 QQE4dBB5 3819)16u458 d

=5. 2534916. 863 d =4f 8213015357, =4. 5646310, 2 =2 785T)20. 712 4 29
Vo oh 3008 9789728 68657 -t

1683.48 922.58
- 1526.55 781.02

' The corresponding spectra are reproduced in
Figures 1 and 2. | |
The X-ray (XR) powder diffractograms for the
5 crystalline forms I and II were recorded. The X-ray |
powder diffrection profile (diffraction angle) was
. established with a Siemens D500TT (theta)theta),‘Bragg-
Brentano type, difftactometer; CuKa, source,
ll= 1.54067A; scanning range 2° to 40° at 1° pet minute
10 in Bragg 2 theta | |
The characteristic lines of the
diffractograms of the 2 compounds are presented in the
following tables:
TABLE 3: Poﬁder X-rays, form I

Peak Angle
angstrdms 2-Theta®
d = 8.65570 9.151
d = 7,58833 11.652
d = 7.17682 12.323
d = 5.51204 16.067
d = 5,38190 16.4358
d = 5.25349 16.863
- d = 4.82130 18.387
d = 4.56563 19.426
d = 4.28517 20.712




(continuation) PeakAngl e angstrons2-Theta d

TABLE 3: Powder X-rays, form!|
X-ray,

= 4.1686021.297 d = 3.8766022.922 d = 3.2722227.231 TABLE 4: Powder
form Il PeakAngl e angstrons2-Theta d= 17.416645. 070 d= %.5896 é%ﬁ#ﬁ8 d=
8.1906210. 793 d= 5.8278515. 191 d= 4. 6342519. 136 d= 3. 4929298 CegChhe
correspondi ng diffractograns are reproduced in Figures 3 and 4. Ri nonabant
crystalline form | so characterized by its crystal structure  for

l_is
which the lattice T %%esérgoﬂé?é Joravdrnéerpy I dicegitdraatsien) X-ray

diffraction. TABLE 5: Latti|ce par er, fornwli Mol ecll ar formul aCl3 N4 O
C22 H21 Mol ecul ar wei ght 463—F8—tatt+ee st+rhetdi-ehpheeH ni ¢ Space -gr oupP
21/c Symretry elements’ x, | z'anhggtrymg/ 2 | -2+Theta®-x| - -z, “x, -y-1/2,
z-1/ Lattice paranmeter al7.|[4640L7)A;kakhi CE p3paggher D9. 2820(9) A

d = 3.87660 22.922

d = 3.27222 27.231

TABLE 4: Powder X-ray, form II

Peak Angle
dngstrdms 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

The corresponding diffractograms are
reproduced in Figures 3.ahd 4. Rimonabant érystaiiine
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 21l/c
Symmetry elements ‘%, y, 2’
' ‘-x, y+1/2, —-z+1/2’
—x, -y, -2’
‘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




Lattice paraneter c13.9450(14)A 5 Lattice paraneter a90.00 O Lattice
paraneter 091.994(5)* Lattice paraneter y90.000 Lattice vol unme2259.5(3) A3
Nurmber of nol ecul es per cell: Z4 Fromthe rinonabant SI%%A@ % form
I, a sinulated powder diffractogram (theoretical dif 66¥

obt ai ned whi ch was conpared with 5 that “obtai ned experinentally. Flgure
5.shows the conparison of the diffractograns obtai ned. The very high
simlarity obs&nBaf EnmnaﬁﬂmcetﬁﬁmaméMEm;mermeIEoncathUUBniDné‘powder
corresponds[—to that determmed T the stgtreJcrystal &80 pat this [10
structure 1§ _uni mJPLaf-Fh¢e| Earam%@rr Hat there is _no he hi ¢

formmxed Wth forﬂattlgg pgkgﬁggggng D'fferentialgpnggakgbé'analysis of
the 2 cryst f@ftime Torns Was carrT i ed—out— underithe sane.l1b.cendl t1ons| on an
MDSC 2920 apparatusl2BEigPf PAFERESY Yent hal pilc .0 y TA

| nst rument s} SARL (PAIiJa@ﬁldéwanpmgﬁ@dure is carriedzeds mdAR nitrpgen

at nosphere, [The nltlg fnaniature 'S _L, [T 1Nncreases at the rate of
100C/ mi nut e Wb%‘rﬁro JARPLE 88nReLy F@ LEl fZi Ag nn:\I/ ahd he. di-ffer nce in
ent hal py of.the substance (A asuy ed, before_an ft ,
joul es per gram of di&ﬂmeﬂﬂgrﬁﬁWﬁ?a aut sipe Fnﬁrﬁggﬁi F%ﬁﬁ?¥ém mnth 29
March 2006 simulated powder diffractogram (theoretical

diffractogram) was obtained which was'cqmpared with
5 that obtained experimentally. Figure 5_shows the
'comparison of the difffactograms obtained.

The very high similarity observed indicates
that the structure éoﬁtained in the powder correspcnds
to that determined in the single-crystal and that this

10 structuré is unique, that is to say that there is no
-other polymoréhic form mixed with fbrm IT of
rimonabaﬁt.

Differential enthaipic analysié of the
2 crystalline forms Was éarried out under the same

15 coﬁditions on an MDSC 2920 apparatus for differential
enthalpic analysis, marketed by TA Ihstruments 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 péak and the
différence in ehthalpy 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



TABLE 5: Lattice paranmeter, formll (continuation) 29 March 2006 6 AH =65 2
J/g. 2Cwith Formll has a nelting peak at 157 AH =66 2 J/g. Thus, the

present invention relates to the 5 crystalline polynor fori bant
(forml1l), characterized by infrared sp trun1absorptio%gd@ﬁﬂg‘%@ﬂ?
described in Table 2. This polynorph is also characterized by the
characteristjc lipnes of the X-ray powder diffractogram 10 as described in
Tabl e 4. Furtthér et @h%/ﬁrystalline pol ynmorph is characterized by a

melting peak at 157 t 2C with AH =66t 2 J/g. The sol ubility of the 2
crystalline forns of H®Rihbn2dand TelthegshAaksatvad wa? 4 &6 theasur ed.

The nethod ysed i dezgr%?ed in Measurement of Solubility in J.W Millin.
Crystallization: & i {1 %n , Ipswich (GB): Butterworth - Hei nemann,

1993, . p. 105. The neasumrepent,s were carried out for each of 20 the
crystaFIine f or s, irf%&ﬁ?ﬂiEﬁFi?F?Eﬁ%?I%QE?BﬁéQBnEeﬁﬁ%eﬁeﬁﬁeF res

A e e AR R s P
RS o R aRAEI TG Bt 106 oL RpSRERL I erd 1 O
described in Table 2. ‘ ; '
This'polymofph is also characterized by the
characteristic lines of the X-rey powder diffractogram‘
10 as described in Table 4.
Furthermore, the crystalline polymorph is
characterized by-a melting peak at 157 = 2°C with
AH = 66 t 2 J/g. |
-~ The solubility of the 2 crystalline forms of
- 15 Vrimenabent in the same solvent was also measured.lThe
method used‘iS'described in Measurement of Solubility
in J.W. Mullin. Crystallization: 3rd edition, Ipswich
(GB) : Butterworth - Heinemann, 1993, p. 105.
The measurementsrwere carried'oet for,each‘of
20 the cryStalline forms, iﬁ solution in methylcYclohexane
at temperatures varying from 10°C to‘7b°c. At
equilibrium; fdr’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:




TABLE 6: Solubility 29 March 2006 Tenperature CConcentration in /| Form

| Form I |

10. 004. 864. 50 20. 006. 926. 60 30. 009. 309. 20 40. 0013. 7012. 60

50. 0020. 4019. 00 60. 0031.2029. 20 70.0052.4042.00 It is observed that

70C,

this shows that rinonabant forml|

than rinonabant forml. According to the present invention, the nethod

for producing the crystalline fﬁkhLElGofSolubmmmapant is characterized in

t hat :
from
wat er

whi ch

a) rlnnnabantﬁ|s dlSSOlvea [ The_hot—state, 1o masofjvent chosen

- met hyl cycjl o

ri nonabant formil is |ess soluble at a%l t he tenperat AEMapeh @888 10C and
fs 5 thernodynam cally nore stable

-a

a
a

SURRF 3P e Pur b FeREeRErakhanaini @411 tlo 10% of
by volune, |- acetonitrile - 4-nethyérﬁ penténoggrm %3 - |acetone, or

m xture of these [sol'vent b a Wher € approg é ne diumrTg cooled to
t enper ature of between 52; and 25C ¢ thec Qf2| ¢ for arelfiltered at
20 tenperature off betweepo560and 250 Accerszng t¢ a peréocul 4r enbodi ment,

30.00 9.30 9.20

40.00 13.70 12.60

50.00 20.40 19.00

60.00 31.20 29.20 -

70.00 52.40 42.00

10

15

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
thermodynamically more stable than rimonabant form I.

VAccording to therpresent-invention, the
mefhod for prqducing;the crystalline fbrm II of
rimonabant is characterized-in that:

a) rimonabant is dissolved in the ﬁot state
in a solvent chosen from:

- methylcyclohexane in the: pure state or

_ contalnlng 1 to 10% of water by volume,

- acetonltrlle
- 4-methyl-2-pentarone,
- acetone,
or a mixture of fhese solvents;
'b) where appropriate, the medium is cooled to
a temperature of beﬁween 5°C and 25°C,

~¢) the crystals formed are filtered at a

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

According to a particular embodiment, which



8 29 March 2006 is the subject of the present invention, at the end of
step a), the nmediumis inoculated with rinonabant having the crystalline

formlIl. The rinonabant which is dissolved in step a) 5 is rin@&igant in
the crystalline form| as obtained accq{ding to patent 22PMarehs 4 or

ri ronabant formll or a mxture of the“two forms. It is also possible to
prepare rinonabant in crystalline form!| directly from : ‘
5- (4- chl or oplerthe -suliPedt dothtbeophesght 18 véntdomyl @i adod eerd oaff boxyl i c
acid, according to the nethod described in EP O 656 354; the acid is ‘
converted t9-9R Rlacitthehmedius by ihecadated ofithhixdmdnalidrdri de, and
then 1-am nopiperidine is caused to react in the presence of

triethyl am d@Ving 1Hhe gegebelinnentfprem Rds several particul ar enbodi ments.

One particular method is characterized in that: ,a) rinopabant is dissolved
at the 20 concentrati oh*®friBenabanboghdrh py RdgSolyacd IheSteR 3 ux

109 of uell or'? AMFORAIAN 61 hof et BRSELIERCARAEED @ oW SR 11 od out .
or Shen® ., Al SE AR HLBER 4%, B8 Mol (BRSO 1
tenperature oqj ab%i‘gﬁmetm& a{'lqe 7é\§oa?grrrnr§i. n&%i"g%d ::1].fs(3>r p%ﬁ%tﬁfé 1?0 '
prepare rimonabant in crystalline form I diréctly from
5—(4~chlorophenyl)*1-(2;4—dichl§rophenyl)~
4-methylpyrazoie—S-carbOxylic acid, according to the
method described in EP 0 656 354; the acid is converted
to its acid chloride by the action of thionyllchloridé,
and then 1—aminopiperidine‘is caused to react in the
presence of triethylamine.
| 'Thevpresent.invention has severél particular
émbodimentsr
One particular method is characterized in
that:
‘a) rimonabant is_dissolved at the
COncentfation df7150 to 220 g/l by heating to the
reflux temperature of a sdlvent conéisfing of
methylcyclohexane containing 1 to 10% of water, and
then eithef stepé b), c) and d) below are carried out,
or steps c) and d) are carried out directly;
b) thé 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:;




29 March 2006 c) the tenperature is reduced with a cooling step of -15Cto
-20C per hour up to a tenperature of between 5C and 20C, d) the crystals
forned are filtered at a tenperature of between 5C and 20C. Preferably,
this method is characterized in that: - Ln step a), the5¥%ﬂﬁwﬂh30@§

di ssolved at the concentration of 200 g/l in a solvent consisting of 10
met’hyl cycl ohexane containing 1 to 5% of water, by heating to the reflux
tenperature of the sol ¢éntthe rkempgranyre Hes mesiuced swibbl edcboldtg over
30 minutes, apd then the nediumis heated to 70C 2C and the tenperature

i s maintai nedfBrat151% RotPs-20 G poitehadr tuRe tenpetemperatyreedficed with
a step of -1§C£to -ch per -hqur, up to a tenperature of between 15C and
20C. Accordi 8 ¥8%8nd GafPEn€Y% €t he nethod 20 according to the invention:

a) rinonabant is disso&xg% at the oncentration of, 50 to 250 g/l in a
sol vent consisting of *hefRd & mmed (Rr g uk el seRee 8F fontaining 1

65C and 75C HAPSITEREY £5 BERARoRoR S RBGE 205 thi s temperature: o) the
nediunyis_inocglated bﬂré@@&%b??,okh%%’%%t%% -fgﬂkﬁ§¥§%terized in
that: : :
- in step a), the compound is dissolved at
the cqncentration of 200 g/1 in a solﬁent consisting of
10 methylcyclohexane containing 1 to 5% of Qater, by
heating to the reflux temperature of the.solveﬁt;
- in steprb), the medium is cooled to 45°C
over 30 minutes, and then the medium is heated to
70°C # 2°C and the température is maintained for.
15 2 hours; | | |
| ~ in step c) the temperature isireaucéd 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 solvént consisting '
of methyleyclohexane in the pure state or containing 1
to 10% of watexr; |
25 b) the'medium is éooled 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%




to 5% by weight of rinonabant, crystalline formll; d) the tenperature is
reduced with a cooling step of -15C to -20C per hour up to a tenperature
of between 10C and 20C; e) the crystals fornmed are filtered at_a
tenperature of between 10C and 20C. Preferably, this medddajch 2006
characterized in that: - in step a), ri ’Bnabant is at the 10 concentration
of 120 to 150 g/l; - in step b)., the mxture is cooled to 70C, - in step
c), the crystal}tzbyiveight ofi riabedbanth) 2%yt auaiighd ®frminppabant in
crystalline formll. 15 According to another nethod of preparation: a)

ri nonabant is di ssol ved) athehtemperadntrieatiison eafuc2@D witR59 gédlvhyl e
heating to the tenperature of the solvent consisting either of

met hyl cycl oheh& et 011 »tC nke hyR0f Soperryhoket opetoom dfeniikzmtomeof or of

t he m xture of these splvents; Q% the tenperature is reduced with a cooling
step of -1008%esmAPdr #RAr20nEF1 the nucl eation begins, optionally the -
nucl eat i ‘tenperature js , maintained for 1 hour; 25 c) the tenperature is

again reduced with a Tootifigctvepads fogmedoareodigdetriiratimi| a
and 20C | s.,obtained; d) the crystals are

]Eielrr{)giggu;te t%f le%eﬁr{?\gugr[‘ehrlo RERRFER é@&% apd gP°Get ween 10C and 20C.
: ' Preferably, this method is characterized in
that: | N |

- in step a}, rimonabant is at the
10 . concentration of 120 to 150 g/l; |
- in step b}, the mixture is cooled to 70°C;
- in step c), the crystallization is
initiated with 2% by weight of rimeonabant in
crystalline form II. |
15 '-V,Aéco:ding to another method of preparation:

: é) rimonabant is dissolved at the
concentration of7200 to 250 g/l while heating to the
temperature of the solvent coﬁsisting either of
‘methylecyclohexane, or of‘methyl isobutyl ketone, or of

20 acetone, or qflthe mixture of these solvents;

| b) the temperature is reduced with a cooling

step of -10°C to -20°C per houi 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




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/| by heating at the reflux tenperature ofé%Pﬁ %ﬂ+26§§ whi ch
is methylcycl ohexane; b) the mixture ii?COO|ed to a terfpel'dfs

bet ween 80C and 90C, 10 c) the nediumis inocul ated by adding 1%to 5% by
wei ght of rinonabant in crystalline formll in, suspension in :

net hyl cycl ofdxBeevaen (1 G anpdr28U€e is maintai ned for one hour -between
80C and 90C, d) the tenperature is reduced with a cooling 15 step of -15C
to -20C per hour up té&@thampeaehedneit okt vkenmeoidodndceoediay ttie
crystals forped.are filtered at a tenperature of between 10C and 20C.
Preferably, tg%i SOYENRIPT & Scidtaraeresetrd nipothakt: 25 - in step a), .

ri nronabant. i s dissolvég at, the concentrati on of 200 in the sol vent;

in step b), the mxtuféd i'SHUHRRPE LS gdEsgobred. afnty QL c), the mixture
t orper at or e CoPCERE=AEdlnote Tl e 4l T5F ok fhing: 2858Be 50 12 29
Mar ch 2006 é@@&ﬂﬁftgﬁbEE%%u¥é’8%'%%%‘§olréht“%ﬂ£h is
methylcyclohexane; ' '
b) the mixture is cooled to a temperature ofi
between 80°C and 90°C; |
10 c)' the medium is inoculatea by adding 1% to
5% by weight of rimonabant in crystalline form-II in
suspension in methylcyclohexane and the temperatufé is
maintained for one hour between 80°C and 90°C;
d) the temperétgre is reducea with a ¢ooling
15 step of -15°Clto -20°C per hour up ﬁo a temperature of
between 10°C and 20°C;
e) the crystals fqrmed are filtered at a
temperature of between 1050 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 - in 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.




according to the invention is characterized in that: a) rinonabant is

di ssol ved at room tenperature in acetonitrile, to saturation; 5 b) the
mxture is left to evaporate at room tenperature; c) the crystgaé f or med
are recovered. According to another e Qdinent, it is M@FH] ® use a
sol vent which is not very polar, such 10™as pure nethylcyclohexane and to
obtain the rinmonabant in formll using a seed crystal of ri nonabant form
Il - for the crystallizZAPpbher TRRstirsuhed ok tposhafi mpyadve toammpound
according to the invention is characterized in that: 15 a) rinonabant at
the concent ratTUFHH9 159 §re 1FBQBB@°§/P5|ﬁhﬁgﬁmﬂaﬁkﬂaﬁuénuﬁhaﬁ heated to
a tenperature of between 85C a 95C; the mediumis inoculated with 1%
to 5% by weight of r|%bn5bﬁﬂPa£ﬁ“Er§§t5PP§ﬂéWﬁ§wﬁqIrQSWi1:he 20

tenperature ed bet 5C,and_95C for .several hours until form
I dlsappeargg Eg %@?% %%d%% ?ﬁfﬁriéereaﬁcéﬁtﬁFﬁﬁ 9% oo0ling step of -10C
to -20C per hour up t Jyrg of L1 20C, d the crystals forned
aretfllfered at iﬁﬁhfg%gr% ?Pﬁi%f %gtﬁée%b%gf% h§V26C Q§fxﬁEﬂ$?P _
particul ar & in step a), rinonabant is prepared a e :
concentration of 13 29 March 2006 150 g/ | to 300 g/l in methyl cycl ohexane

by treating. - €) the crystals formed are recovered.

According td another embodiment, it is

possible tc use a solvent which-is not very polar, such
10 as pure methylﬁyclohexane and to obtain the rimonabant

in form IInusing a seed trystal'of rimonabant form II

for the c:ystalliiation{ | N

This method of:preparing the compound
‘according to the invention is characterized in . that:

15 . a) rimonabaht“at‘the concentratibn of 150 g/1
to 300.g/l'in methylcyclohexane is heated to a
temperaﬁure of between 85°C and 95°C;

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

20 temperature is méintained between 85°C and 95°C for
- several hduré until form I disappeafs;

c) the temperature is reduced.with‘a-cooling
step of —10°C-tor-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




5- (4-chl or ophenyl ) -1- (2, 4-di chl orophenyl ) - 4-net hyl pyrazol e-3-carboxylic
acid chloride with 1-am nopiperidine in a m xture of nethylcycl ohexane and

5 tetrahydrofuran in the presence of triethylamne. The chs%§Lé$ e formll
of rinonabant has a stability greater f$an that of for®2Ma d above.
Furthernore, the crystalline formll of~tinonabant may be obtained in a
specific nannerégéaneans of the nmethod 10 of the invention; this

constitutes la® fagd G @/t hen merthipl cyal omexahecbyr ereatihg crystal l'i ne
formIl of. rinmonabant. Thus, the crystalline formll of rinonabant is
parti cul ar| y-ddichsica shene Temid ettdiehbsraphenst kmceut i cal conposi ti ons
useful for treatina any disease in which an antagonist of the CBl1
cannabi noi d 4 "FELENLENT zo liandtcakboneks ek teh bpeide Withaspects, the
subj ect oflghe. resent ,inventjon is pharmaceuti cal conEositions 20 .
cont ai ni ng, ‘a8"ACLPIESY et |2 Mipabat imethyieurirhexesenePe. In the
phar maceydti cal _¢ ositions ,of the resent ipvention for admnistration by
Phe oral s ERbFERYREREHER dih i Te 0T cm el F ot e Rkl fBBRous. o5 ’
transdermal or | ocal t the active.ingredient, . alopne or.in conbination
Wi ih amother Cact i ve. | A8 Bt A b B8 AL EF rinBndPEnf paB B0
adm ni stratippy,;he 1. %1 ' opventio Jdcal 14 29
T Shoa SORpEHIET srdact oA S LEYAILE CaRLBIBEGBl el 14
Slng'e'doseFﬁgﬂhEkﬁBE@E'QﬁefQ&@%ﬂ%¥ﬂ¥ﬂé*¥5fﬁ’ffrgf'rPquabant may
| be obtained in a specific manner by means of the method
10 of the invention; this constitutes an advantage 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 pharﬁacéutical 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, subputaneous, 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



the oral route, such as tablets, gelatin capsules, pills, powdlers,
granul es and oral solutions or 5 suspensions, sublingual and buccal

adm nistration fornms, aerosols, inplants, |ocal, transdernal,
subcut aneous, intranmuscul ar, intravenous, intranasal or 29 Margbet0&,

adm nistration fornms. In the pharnaceut1%al‘conpositions of the 10 present
i nvention, the active ingredient or.active ingredients are generally
fornul at ed ashdoslage, und tanimdhe shod agemsni betAgbai TBelappiropidQ tE.
advant ageously fromb5 to 60 ng, preferably from5 to 40 ng per. dosage
unit, for dadinglatrotetadiinhst ranien of osmy ecainptii Bes theb fleatnsd dyy
Al t hough these dosages are exanples of average situations, there may be
speci fi ¢ cadd® Warle raftghersush | asetablbehgesgal et apprepsiudtes;, such dosages
al so formpart of the jinvention. According to the usual 20 practice, the
dosage appr &ftildre FOdetion graniekes i and deral npadutbpnsherdoct or accordi ng’
to the method of agdm nistration and the age,_ the weight and the response
of the s&i d PEPEAFLC e PUPSIqurk AP shesenli adpiepateationthe 25 form
of tablets.ggﬁﬁelatin c%ﬁﬁyles, a m xture of gharnaceutical excipients is
ORf"Er o RSFEF S 1

added to th ; SR ot ZEACREt | VEAPAGRERRNt s, which mixture
2006 manni | SLOCRERSRITET AT T Be i nEr ST EROBS - GPEEPDRSRIp RIS phat e
o e TR R g AT ka9 W Py ol done o
In the pharmaceutical compositions of the
10 present invention, the active ingredient pr.active
ingredients are generally formulated as dosage units.
The dosage unit éontains 0.5 to 300 mg, advantageocusly
from 5 to 60 mg,rpreferale from 5 to 40 mg per dosage
unit, for daily administrations, once or several times
15 per dayf
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 invenﬁion. According to the usual
20 practice, the dosage appfépriate for each patient is
determined by the doctor according'to-the method of
administration and the age, the weight and the‘response
of the séid 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,



of disintegrating agents, such as crosslinked 5 polyvinyl pyrrolidone or
crosslinked carboxynethylcellul ose, croscarnell ose sodium of flow

agents, such as silica or talc, or of lubricants, such ma [ um
stearate, stearic acid, glyceryl tribehenate or sodiun1§£®g?Qﬂgﬁﬁgfate. 10
Wetting agents or surfactants, such as dium lauryl sul phate, polysorbate
80 or pol oxaner 188, can be added to the fornulation. The tablets can be
prepared by maamiidgsl, treicdmoorrestalllivetcébbhdbisag, sdaychr arul ation, wet - 15
granul ation or hot-nelt. The tablets can be bare or. sugar-coated (with
sucrose, fodigzdeslve) phrosputee, wi hbimdenss pothness for extaaplappropriate
materials. The tablets can have a flash, delayed or 20 sustained rel ease.by
preparing p&RYYFAnY hpriclesdene byr higdngxyprepyilvepbyeedd udiese f or ni ng
the thin film The gelatin capsules may be soft or hard and may or may not
be coated wlfhdSERYPIHAtANEAGRNED #aGR asfrisrsldadesd ned or del ayed

activity (for .25 . exanple via ,an enteric form. They can conprise not only
a solid PorRﬁ#yyﬁ&¥i9¥4ﬁﬂ%&QRF%Soﬁbﬁv%s?%%glﬁgblets but al so liquids or

o 20 0o AR (%  SLILOLL S BY (B OLoE 20 I G 2000
conlunet onaliehls® UER FIErenred BN ol PO SRR RIS M o
as magnesium stearate, stearic acid, glyceryl ' '
7 tribehenate or sodium stearylfumarate.
10 . Wetting agents or surfactants, such as sodium
lauryl‘sulphate, polysorbate 80 or poloxamer 138, can
~ be added to the formulation.
‘-The tablets can be prepared by wvarious
techniqués: direct tabietiﬁg, dry gréhulation,'wet
15 granulation of hot-melt. | |
| The tablets can be bare or sugar-coated (with
sucrose,-for example} or cqated with various polymers |
or other appropriate matérials.
The-tablets can have a flash, delayed or
20 sustained release by preparing polymeric métrices or by
| using specific polymers when forming the thin £ilm.
The gelat;n capsules may be soft or hard and
may or may not be coated with a thin film, so as td
have a flash, sustained orrdelayed 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



5 agent and an appropriate colorant. The water-di spersible powders or
granul es can conprise the active ingredient or active ingredients as a
m xture with dispersing agents, wetting agents or suspendlng agent such
as pol yvinyl pyrrolidone or 10 pol yvidone, as well as wi 28 M s or '
taste corrigents. For rectal adm nistrdation, recourse is had to
supp05|tor|es mhlch are prepared with b|nders which nelt at the rectal

t enper at ur e 818 Fegamplcomputice o dtEiveri potgdt dyt eae gktydoks. For
parenteral, ,intranasal or intraocular admnistration, use is nade of
agqueous susb@ﬂEFéﬁ@ntsl§@t§Mﬂﬂuﬂﬂﬁxﬂﬁsnﬂth|awﬁmemtsmerpIpraﬁdrabﬂgctable
sol utions which conBrlse phar macol ogi cal ly conpati ble 20 di spersing agents
and/ or soluﬁlF?}Pﬁb ageRes Svwestensmmmet yrlaaaalpen gaydol or butyl ene

gl ycol . Thu £Bre8§re an agyeous sol ution whj ch can be i njected by the
intravenous aheR Ry A5 ANHHEERIL G @k dfekhtas saichla¥ourépgexanpl e,

an al coh u ag et hanol , .or ycol such as pol yethylene glycol
or propy?ene gI§ g d ahd 5P Qpﬁ§ﬁF§bW% Lora %ﬁnfactant such as pol ysorbate

80 or pol oxaner 188 I r an 9 l, ol uti on whi ch can be n ected b
the 17726 Narch 2005 1he; BREBR AR b1 Pty oF rarahnLhe CaR b

di ssol ved vifo 481 hycaerdgeon ; gr%'d%%%fy'o eSteﬁyjé‘F.Forn%?gle%E/@mﬁ%es ér -

adm ni stration, use my Crea

sprays. 5 Romix@apnsde) gk a§§b8k§35%ta%%nt%sedH%%fﬁb agents or
suspending agents, such as polyv1ny1pyrrolldone or
10 polyvidone, as well as with sweeteners or taste
corrigents.

For rectal administration, recourse is had fq
suppositories which are prépared with binders which
melt at the rectal temperature, for eXamplé cocoa

15 butter:or polyethylene lecols.

.'qu parenteral,rintranasal 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, tq prepare an aqueous solutlon‘which

‘can be injected by the intravenous route, use may be
'7 made of a cosolvent, such as, for example, an alcohol,
25 such as ethanol, or a glycol, such as polyethylene
glycol or propylene glyceol, and of a hydrophilic
surfactant, such as polysorbate 80 or poloxamer 188. To

prepare an oily solution which can be injected by the



made of patches in multilamnar or reservoir form in which the active
I ngredi ent can be in alcoholic - solution. For adm nistration by inhalation,

use is made 10 of an aerosol conprising, for exanple, sorgitgg béjoleate
or oleic acid and tri-chlorofl uoronetha g di chl or of | uor 39

di chl orotetrafl uoroethane, freon subsfitutes or any other biologically
conpati bl e use may al so be nmade of a system 15 conpri sing

. propel | anf gas;
t he active1ﬁkﬁ{ﬁﬁﬁﬁﬁiaéléﬁétéw the @etbveatngmemitemtarcaxdei ent, in
powder forqh_Tq§_ag$ive ingredLent or active ingredients can also be
presented in 1he YOf Wbl ad cbrpEeYChiFiReaorcpcIddeeMIn eStrT exanpl e a-, O-
or y-cyclodextrin or é%go héd oxg&nogyl-é31cyclodextrin or o , ‘
met hyl - (3- cycl odextrih: TRedhcAFREnLAgFalieRy SPead@n &g madsiiafhts can
al so be for d . formoft mcrocapsules or mcrospheres,.
optional ly dv%%%nedlcqlrér&reg?%SVeﬁ? Fesegﬁwaggﬂﬁt PYeSPTA¥Syse nay be nmde of
i npl ant ¢ anong the syst al - e_forns _of use in the case of chronic .
treatments. These inplanfgpﬁgﬁaggﬁgre%%?éﬂlﬁﬁr?ﬁéo or M3 M3&h 25 |y ‘
suspensi onmaide B a9y ' ' of .18_ 29 _Mar.ch 2006 mi crospheres
in an isotonic ned?ﬁh1 5%%?%?2%?¥?P$$ﬁ%ﬁ% a% ?ﬁsgfy?fglFﬁﬁghfdfh1ll is
adm ni ster etily the Qi vOULRyré@iéns! B9 0088 RELondIY 5 According to

anot her of its aspects, the
solution.
- For administration by inhalation, use is made
10 of ‘an aerosol comprising, for example, sérbitan |
trioleate or oleic acid and trichlorofluoromethane, .
dichlorofluoromethane, dichlorotetrafluoroethane;‘freon
substitutes or any other biologically compatible |
propellant gas; use maj a;so be made of a system.
15 comprising thé active ingredient, alone or in
éombinatioﬁ with an excipient, in powder form.
The active ingredient or active ingredients
can also be presented in fhe form of a complex with a
- cyclodextrin, for example a-, B- or'y—cyclodextrin or 2-
.20 hydroxypropyl~B—cyclode£triﬁ or methyl-Béqyclodextrin.
| | The active ingredient or active ingredients
can also be formulated in the form of midrocapsules or . .
microspheres, dptionally with one or more vehicles or
additives. | |
25 ‘Use may be made of implants émong the
sustained-release forms ofruse 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




I nvention also relates to a nmethod which consists in admnistering a
therapeutically effective quantity of rinonabant in crystalline formll.
EXAMPLE 1: Production of the formll with no seed 10 crystal .in

net hyl cycl ohexane containing 1.64% watqig 40 g of 9 March 2006

N- pi peri di no- 5- (4-chl or ophenyl).

1- (2, 4-di chl or ophenyl ) - 4- net hyl pyr azol e- 3-car boxam de are solubilized, at
room tenperﬁf‘ﬁF@?pP‘ﬁrS§ AP 8 isatoaHymsidiigh and 240 m of

met hyl cycl ohexane. Thg 1%'te§rahydnofuran is carried away by _distillation
at atnospheric presstFEreTRE Weatkiimpnabatedn Meistateine afarRnéh the -

tenperature,|s C .5 4 of . deionized water are added. After cooling
to 45C 3C lénﬁgﬁﬁ‘ﬁhﬁg‘ﬁﬁ?ﬁ%of‘-ha Qrédts (£ 8- Sri ARt &, S 13 Br I96E PS5
crystal | i zeg,,,The heterogeneous mediumis then heated again at 70C 2C for

a period of %¥'Iea$t 2 hours. The crystallization of the formll is

conpl et eg by COOlingAéeogggpg3§ou§%%ﬂﬂ' 16¥Eiéénégg%é§§’|%£%tered’ mashgg

wi t h met hyl cycl ohexane an e r 5 Vacuum his trial,

g of form|in&%nﬁi@PHQPéﬂtre@%%egb%%%%PQQﬂﬁéﬂwﬂﬂié%zg%ﬁgfgﬁéoﬂnOf-formII

I n met hyl cycl ohexane 19 29 March 2 containing 1.42%water wth 2% seed
crystal of {a@fimidteBbRgmh eheBblYItarEI1aRLF IR Ao dhatidlgl g8 zed water

are added to 50 g of N piperidino- _
5- (4- chl or opivesydBandit (2n4cdiysbhonepeemyrir 1T,

4- met hyl pyr azol e- 3- car boxam de. The reaction nmediumis heated to reflux
t enper at ur EXAMPLEReh: thecdeating bof the form II with no seed :
10 crystal in methylcyclohexane containing 1.64% water
Qo_g of N—pipéridino—s-(4—chlorophenyl)—
lf(2,4—dichlorophenyl)54-methylpyrazole-3—carboxamideV
are solubilized, at room'temperature,,iﬁ 80 ml of
tetrahydrofuran and 240 ml of methylcyclochexane. The
15 tetrahydrofuran is cai#ied away by‘distiliation at
atmbspheric pressure. The heéting is then interrupted
‘and when the temperature is 80°C £ 5°C, 4 ml of
deionized water are added. After cooling to 45°C  3°C
and maintaining for at leasﬁ 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.
VThe crystallization of the form II is cdmpleted by
'pooling to 20°C t 3°C. The crystals formed are
filtered, washed with methylcyclchexane 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 methylcyclchexane




interrupted. At 70C 3C, the crystallization is initiated by addition of
gram of substance of formlIl. The mxture is thus stirred for 2 hours at
10 70C and then cooled to 20C 3C. The crystals formed are filtered,
washed wi t h net hyl cycl ohexane and dri under vacuum a94darch 2046, s
trial, 47.6 g of formll of rinonabant™ were obtai ned. 15 EXAVPLE 3:
Producti.on of formIl in pure 4-nethyl- 2-pentanone 50 m of

4- et hy| - 2-99@kedREAd dr-d ZFddeaten wilth Zbiseedi peystrhoos- €2r8nidr ophenyl )
1-(2, 4-dichlorophen¥%%i4-nethylpyrazole-3-carboxanide. 20 The reaction
mediumis heated to rofd Bd alerfprhylercliehexans 28d0Bt Biln®fonogeni zati on

and then coqled to 20C 3C. The,6 expected product c¢rystallizes. The -
crystal s fOfha1e8 Mated &re v%‘%q"%g t%%ﬁ gh%gnllqﬁﬁ’?'rﬂéfﬁg&é‘é’s'ary vol ume of

TR 25 Faleitanens AN 0 oFp OB hEumal BPC [0 to Tl 40
2 SRR S B0 PR ERE, FEOERTREM Sl enane
qoced 0, 195 VPRI WhnSe{ L hapnenul) e ofpdrglial onreny)
: t‘errper at URRtbPrapden .t Aokl hogmgenig@tl PPt i zation is
| initiated by addition of 1 gram of subsfance of
form IT. The mixture is thus stirred for 2 hours at
10 70°C and then cooled to 20°C + 3°C. The crystals formed
are filtered, washed with methylcyclohexane and dried
under vacuum at 75°C.
In this trial, 47.6 g of form II of
rimonabaﬁt were obtained.
15 EXAMPLE 3: Production of form II in-pure 4-methyl-
2-pentanone | |
50 ml of 4-methyl-2-pentanocne are added to
10 g oflN—piperidino-S-{4-chlorophenyl)—'
1-(2,4;dichloréphenyl)—4-methylpyrazole—3—carboxamide.
20 The reaction ﬁedium is heated to reflux
temperature in 6rder to obtain homogenization and then
cooled to 20°Cri 3°C. The expected produét |
crystallizes. The crystals formed are filtered, washed
with the minimum necessary volﬁme 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-

1



heating is interrupted and the crystallization of the expected product is
then observed at around 40C and 10 then the m xture is kept stirred at 20C
t 3C. The crystals fornmed are filtered, dralned and dried under _vacuum at
60C. In this trial, 7.9 grams of form gg ri nonabant 2ReM8rdt@thed. 15
EXAMPLE 5: Production of formlIl in a 60% 4- met hyl - 2- pentanone and 40%
met hyl cycl ohexane m xture 30 m of 4-nethyl-2-pentanone and 20 m of

net hyl cycl ohe&he?BrRe aged8 P8 TGtQYéFYNlSPGéPﬂﬁ Agxture

5-'(4-chl or ophenyl ) - 1- 4-di hIoro henyl)
4- et hyl pyr azol e- 3- cai@o&%n? el TﬁghyeangSHtﬁ&ﬂqﬁn%qg-ﬁébﬁ%H ?% reflux

t t t f th th bt, d,. The heat

Lhen i nt or PRI ST CRERTT =T SEURE FE Alofott A RIETHEAE oxpectad
duct 25 t | fjqlit d d d d

prosuct, 25 g1y al Lo oo DB C5 787 SpTBE By T m 1 o

rlnDnabqpt éﬁg%%f&gggIEZ% ggrggggg §g06 EXAMPLE 6: Product!on of form

[l in an 8096 pent anone "an % met hyl cycl ohexane mi xture 40 m

of met hyl - 4- pent anoner@@drégceioefmeaegﬁyhgya'e%%a% Y 1agded to 10 g of
N- pi peridino- 5 5-(4-chlorophenyl) I chl'orophenyl)

4- et hy| py ras) 31098 box gt dér + 508BEE N hZ b i 2laltd dratiiON ”Ed' umis
obtained at the reflux tenperature of the solvént. The .
heating is interrupted and the crystalllzatlon of the
expected product is then observed at around 40°C and
10 then the mixtﬁre is kept stirred at 20°C_i 3°C. The
crystals fo;med are filtered, drained and dried under
vacuum at 60°C. | | |
In thie trial,'TQQ grams of form II of
rimonabant were obtained. _
15 EXAMPLE 5: Production of form II in a 60% 4-methyl-
2-pentanone and 40% methylcyclohexane mixture
30 ml ef 4—methyl-2—§entanone and 20 ml of
methylcyciohexane are added to 10 g of N-piperidino-
- 5- (4- chlorophenyl}- -(2,4- dlchlorophenyl)-
20 4—methylpyrazole -3- carboxamlde
The reaction medium is heated to reflux
temperature; homogenization ofrthe mediﬁm is thus
obtained. The—heafing ie then inferrupted and then the
mixfure 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.



heating is then interrupted and the mediumis allowed 10 to return to 20C

3C.. The expected product «crystallizes. The crystals forned are filtered,

drained and then dried under vacuumat 60C. In this trlal g _of form Il
WW@H?O Qith 2%

of rimonabant were obtained. 15 EXAVPLE 7: Production &
seed crystal of forn1|| fron15 (4-chl orophenyl)-1-(2, 4-di chl or ophenyl )

4- met hyl pyr ar lic aC|d In met hyl cycl ohexane A sol ution of 72.2
g of thion %%Lﬁ‘oEﬁlﬁge %twno‘? nePEP E}c%‘-@hé?aﬁg%l d-peddyl-after

heat i ng t02 %Q?§§§F1Orodﬁ£g€¢§qqgéﬁyﬁggglgﬁggg Qe&gktagea suspensi on of

190. 80 ¢
o ol oropneny| )& Teudy v S o R o8l rba 249 e o

met hyl cycl ohexane. The mxture 1S

he i Lux L ae St rf@gté%@?cﬁ oh e R PEERABIPR (he Bxcess

the reflux tenperature of the net

of thloﬁyl5Ghuoth4@r@§ﬂwﬁylﬂqu(Fnh_ab Utldﬁgh%@gfﬂ12006 reaction nedium

is cooled to roomtenperature an of triethylamne in:

382 m of 4?&@tﬁb§@g@ﬁ@b@@43Ldg¥33&aﬂ1§éSO|Uthﬂ obtai ned is added over 5.
15 mnutes at 12C 3C to a nedi um conposed of 50.08 g of triethylam ne,

55.10 g of 1-ani nopi Hemodierd z b &0r Mhof ramétwbeyrbabamang. The
tenperature is allowed to rise to 20C 5C and then the organic phase is
successi vebhtadshddatt theCreXTTus temperature of the solvent. The
heating is then interrupted and the medium is allowed
10 to return to 20°C 3fC, The expected product
crystallizes. The crystals formed are filtered, drained
and then dried under vacuum at 60°C.
| In this-triai; 4 g of form II of rimonabant
were obtained. | ll
EXAMPLE 7: Production of form II witﬁ 2% seed crystal of
form II from 5—(4-chlorophenyl)-l-(2,4-dichlorophenyl)-"'
4fmethylpyrazolew3-carboxylic acid, in-methylcyclohexéne
l, A solution of 72.2 g of thionyl chloride in
__60 ml of methylcyclohexane is added, after heating to
83°C + 3°C, under a nitrﬁgeﬁ atmosphere,'to a
sﬁspehsion of 190.80 g of 5-(4-chlorophenyl)}~1~(2,4-
dichlorophenyl)-4-methylpyrazole-3-carboxylic écid in
940 ml of methylcyclohexane. | |
The mixture is stirred for 2 hours at
83°C £ 3°C and then the temperature of the reaction
medium is raised over 1 hoﬁr up to the reflux
temperature of the methylcyclohexane while removing the

excess of thionyl chloride by distillation. The




10 deioni zed water and acetic acid at 4%in water. The washes of the
organi c phase at 70C 3C are conmpleted wth a 1.5% NaCOH sol ution and then

wi th deionized water and the tetrahydrofuran and the water are carried
away. by azeotropic distillation at spheric pressurd® Mareh 2806eat i ng

Is then interrupted and when the tenperature is 85C, the crystallization
of the expected products is, initiated by adding 4 g of substance of form
1. The mi%AHEq% M9ikumtis rerted GonhbapmateBperaggrandnd ifen cool ed to

10C 3C ov%rlSthours:?RﬁgﬂEintajned 20 for 2 hours _at 10C ' The crystals
formed are ey © P th sy ariBeokexdfe, man@fdri ed under vacuum

at 60C. In I.S,trial; 217 g-of formIl of rinonabant were obtained. 23 29
Mar ch 2006t%3£%ﬁ§&FﬁfQ§%ﬂn¥ﬂIqqéséolynDrph of rinonabant formll,

(GR1)X (om 3311, 040 So o7 PAobR 89 168328895588 1026, 55781, 02 2..
RERE AT R e R R R e
50.08 g of triethylamine, 55.10 g of l-aminopiperidine
and 460 ml of methylcyclohexane.AThe temperature is
allowed to rise to 205C + 5°C and then the ofganic ‘
phase is successively washéd at 70°C t 3°C with
deionized watei 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 watef
and the_tetrahydtofuran énd the wgter aﬁe carried away
by azeot;opic distillation at atmospheric pressure. The
Vheating is then interrupted and when the témperature is
85fC, the crystallization of‘the expected products is
‘initiated by addihg 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'ovér 5 houré and maintained
for 2 hours §t10°C. The-crystals formed are filtered,
‘washed with methylcyclohexane, and'dfiéd‘under vacuum
at 60°C. :
fn this trial, 217'g of form II of rimonabant

were obtained.




d17.416645. 070 d- =8. 7096310. 148 d -8.1906210. 793 d5. 8278515. 191 d
-4.6342519. 136 d =3.4921225.486 11, 3. Crystalline pol ynorph of rinobnabant
formlIl, characterized by a nelting peak at 157 2Cwith 10 AH = 66 2,

J/g. 4. Method for preparing the conp@nd . according to 28 WMapHe2606 g ai ms . 1
to. 3, characterized in that: a) rinonabant is dissolved in the-hot state
in a 15 solvent chosen from nethylcycl ohexane in the-pure state:or
containing 1 to 10%of water by vokgfgmg24 29 March 2006 - acetonitrile -
4- et hyl - 2- pentanone, - acetone, or a mxture. of these solvents; 5 b) _
where appropriate, the mediysthilapel pdllyhcpH WPSF HhdhSbahtPet ween 5C.and:
25C, c) the crystals fornmed are filtered at a tenperature of-- between 5C
and 25C.  5.fddm I, acepstabbetdz6Haby 4hel A Aty ved esp&etrim t hat after
step a), the mediumis inoculated with rinonabant, crystalline formll.
6. -Met hod abeswori iwn tivaffiai dedcribed below: ' N :

A (em) A (cm’l)
3311.30  1484.80
2787.23 - . 986.57
1683.48 . - 922.58
1526.55 | 781.02
5 . . 2., <Crystalline polymorph of‘rimonabantfbnnllg

characterized by the X-ray powder-diffractogram lines

"describéd below:

Peak Angle
dngstroéms. 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;','Cry$talline pol?mbrph of fimonabantfbnnil;
| characterized by é'melting peak,at 157 + 2°C with L
10 AH = 66 + 2 J/g. - -
o 4. Method for pfépariﬁg:the compound
~aécording to aﬂy one-of Claims‘llto-B, Charactexized iﬁ
..that:r-. ' 7 7
a} riﬁonébant'is diss61ved'in the hot State.ina
15 solvent'qhbsen from; |
-.methylcyélohexane in the pure'state or coﬁtaihing 1

to 10% of water by-volume,




characterized in that: a) rinonabant is dissolved at the concentration of
150 15 to 220 g/l by heating to the reflux tenperature of a solvent
consi sting of nethylcycl ohexane containing 1 to 10% of ter, t hen
either steps b), c) and d) below are,garried out, or slzgg\ﬁa@md) are
carried out directly; 20 b) the mediumis cooled to a tenperature of
between 40C and 50C, and then the nediumis heated to a tenperature of
bet ween 60C &%@tPHataridemi ntained for 2 hours; c) the tenperature is
reduced with.a cooling step of . 25 -15C to -20C per hour up to a
tenperature SFTEEONEe? BREEARPDC, d) the crystals forned are filtered at
a tenperature of between 5C and 20C. 29 March 2006 25 7. Method according
to aim6, 26R&PRErerized in that: - in step a), the conpound is dissolved
at the copcentration_ of Zgg /1 igyagivaent consisting of 5

met hyl cycl Shek X tdheaPhi heTet §°39 8 Nat er, by heating to the refl ux

v D). as .nedi ' d 45C over. 30
ot e o rere SRR AR Re hE BEitoT TR TR T erper ature | s
naintaiPed%%ﬁ??%%{gﬁﬁféf1gﬁtwggnsge& Ghq et enperature is reduced with a
0 w1 oe

step _ _ per “hour "up to a enperdture of between 15C and 20C.
8. Method @cofdi PPy iPatlakBifled are filtered at a temperature of

between 5°C and 25°C.
5.  Method accoiding to Claim 4,

10 characterized in that after step a), the medium is
inoculated with rimonabant, crfstalline form II.
| 6. Method according tOVClaim'd,
characterized in that:

~a) rimonabant is dissolved at the concentration of 150
- 15 to 220 g/1 by~heatingrto the reflux temperature of a

| solveﬂt consisting of methylcyclochexane containing 1 to
10% of water, and then either steps b}, c) and d) below
are carried out, or steps c) énd d) are carried out

.directly; 7-

20 b} the medium is cooled té a temperature of between
40°C and 50°C, and then the medium'is-heated to a
temperéture of between 60°C and 75°C andrmaintéined for
2 hours;r | | |
c) the temperature is reduced with.a cooling step of

25 -15°C to -20°C per hour up to a temperature of beétween
5°C and 20°C;

d) the crystals formed are filtered at a temperature of

between 5°C and 20°C.



characterized in that: 15 a) rinonabant is dissolved at the concentration
of 50 to 250 g/l in a solvent consisting of nethylcyclohexane in the pure
state or containing 1 to 10% of water; b) the mediumis cooled to a
tenperature of between 65C and 75C ang. all owed to stand®blarch RBes at
this 20 tenperature; c) the mediumis ? nocul at ed by addition of 1%to 5%
by weight of rinonabant, crystalline formll; d) the tenperature is
reduced with a coolinb. st dpedbhiod-a8Gtrding@0€opElakouG,up to a tenperature
of between 25 10C and 20C, e) the crystals forned are filtered at a
tenperaturéhﬂraQﬁﬁﬁk%ﬁdJIK: @t 20C. 9. Method according to laim8, 26 29
March 2006 characterized in that: - in step a), .rinonabant is at the
concent r at ion ¥ SJER)QbrleegFPmPPHnétéﬁ S}Sspﬁeeﬁ>&ﬁMQFQS cooled to 70C,
t he crystal n|s initiated with 2%

7t ronabant SORdERRRIIhet #0019/1 167 anRedcRtbPBRigHSBISE ma. ©
o0 “50 4 LB lodaPORPEDA g ELBRCHC S grenaiton o
const St 0 ety W MY SYELDIENRREE e o TENDY LRy Kt oney o
reduced w th g ff %@éﬂmkffeghgfmedlum 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 2 hours;
10 - in 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.
.8; Method according to Claim 4,
characterized in'that:‘
15 a) rimonabane is dissolved at the cencentration of 50
ﬁo 250 g/l in a solvent consisting of methylcyclohexane:
1n the pure state or contalnlng 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; | _
| ¢} the medium is inoculated by addltlon of 1% to 5% by
weight of rimonabant, crystalline form II, |
'd) the tempefature is reduced with a cooling step of
-15°C to -20°C per hour up to a temperature of between
25 10°Cland 20°C;
e) the crystals formed are filtered at a temperature of
between 10°C and 20°C.

9. Method according to Claim 8,




15 -10C to -20C per hour until the nucleation begins, optionally the
nucl eating tenperature is maintained for 1 hour; c) the tenperature is

again reduced with a cooling step of -10C to -20C per rountj
tenmperature of 20 between 10C and 20Cjigs obt ai ned;. d) Eﬁﬂ“@ﬁ?&?@@@'are
filtered at a tenperature of between 10C and 20C. 11. Method according to,

Claim4, charac erLzea in that: 25 a) rinonabant is dissolved at the
concent r at FORTBF*§562eH01856DGMH: by heating at the reflux tenperature of

the solvent which is _nethylcyclohexane; b) .the mixture is cooled to a
tenmperature of"berfBef’27 %@‘%ba‘ﬂefzo’o% aé'oélb‘?ldc%?fntfahgnnﬁgi umis
inoculatedlgy ggdigg %Z to 5% by weight of rinonabant in crystalline form
Il in suspensron Th %hylcyclohexane and the tenperature is 5 naintained

for one hour Pf‘t %%Cﬁ?g ?@%C%‘%t‘%e ti@péf@g&awr%bé;reduced with a 10C-'

cooling step o per hour u 0 a tenperature of between

and 20 e) t tahs [ £l ' as u f 2510
G e) thg SEYBt8YS ftﬂem;cg:ﬁtealld.ztaqﬁ% s 8k EAPEEARULE thf 25

between 10C and 20 : Met hod “according to aim1l, characterized in-
that: - inbptw@ight HEMPIABARbaNE dinsedyedhiatiddieroppneentration. of

200. g/l in the solvent; 15 - in step b), the m xture is cooled to 85Ct 2C
10. Method according to Claim 4,

characterized in that: .
a) rimonabant is dissolved at the c§ncentration of 200

10. to 250 g/l while heating to the temperature. of the
solvent consisting either of methylcyclohexane, or of
ﬁethyl isobutyl ketone, or of aceténe, or of the
mixture of these'solvents;
b) the temperature is reduced witﬁla cooling step of

15 =-10°C fo ~20°C per hour until the nucleation begins,
optionally the nucleating temperature is maintained for
1 hdur;‘ |
c) the temperature is again reduced with a cooling step

| of -10°C to ~20°C per hour until a temperature of

20 between 10°C ahd‘20°C isrobtained;_ '

o 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 atlthe concentration of 120
to 250 g/l by heating at the reflux temperature of the
sclvent which is methylcyclohexane;

b) the mixture is cooled to a temperature of between



- in step c), the mxture is inoculated with 2% by weight of rinonabant
formlIl, and then the tenperature of the nmediumis naintained for one hour

at 85C 2C. 13. Method according to Claim4, 20 charac rizﬁﬁ}%ﬁbéhal: a)
ri monabant is dissolved at roomtenpepagture in acetoni iM@,

saturation; b) the mxture is left to evaporate at room tenperature; 25 c)
the crystal s,forned Sge recovered. 14. Method for preparing the conpound
according,ga §n9g§n%,o??CIains 1 to 3, characterized. in that: 29 March

2006 28 a) rippnabant at .the concentration . 15 /11 tp,300 g/1 in

net hyl cycl Bhe ﬁem?ng@aP§d¥ﬂ9%P tﬁéngﬂqufﬁgeﬁ%Bgﬁ,and 95C; b)
the mediumis_Jipoculated with 1% to 5% by wei of I ppnabant in '
crystallinge}%?ﬂ1? Shgera %ﬁ&nﬁﬂé¥ﬁﬁ?5@¥i“%£§?1%u%% et ween 85C. -and

95C for sexeralaboutsin UELh Dol saRneae i) EdifpLegRREa! Yeo | o

reduced w cooling s per . p to a tenperature

of et vgen, 10,406, 230:20C:d) e Giak3lent dPCTehdrgofel tered at a

tenperafure o t ween thod. according to. Caim 14,

. char act er jzegnine LABE rhR uHeeR IpedddBNADAN 4 ScdS1DhgPateg ak the
concentration of 150 g/l to 300 g/l 1n nmethylcycl ohexane by treating
5-(4-chl orophe@iytd--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
10 between 10°C and 20°C. | |
12. Method according to Claim 11,
characterized in'thét:
- in step a), rimonabént is dissolveq at the
concentrétion of 200_g/1 in the solvent;
15 - in step b); the mixture is cooled tb 85°C * 2°C;
- in stép c), the mixture is inoculéted 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.
13; ‘Method according to Claim 4,
,  20 _charécterized in that:_r
| a) rimoﬁabant is dissolved at room temperaturé in
acetonitrile, to saturation:;
b) the mixture is left to evaporate at room .
temperature; |
- 25 ¢) the crystals forﬁed are recovered. _
| 14. Method for preparing the compound

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

that:




1- (2, 4-di chl or ophenyl ) - 4- met hyl pyr azol e- 3-carboxylic acid chloride in

met hyl cycl ohexane with 1-am nopiperidine.in a mxture of methylcycl ohexane
and 20 tetrahydrofuran in the presence of triethylamnmine._16. Ph ceuti-cal
conposi tion containing,. as active ingredient, the cryst%ﬁhﬁ%@“%@ﬁ?nnrph‘of
ri monabant (formll) according to anggone of Clains 1 to 3, in conbination.
w th at | east one pharnaceutical 25 excipient. 17. Medicanent,

ghg[?rgti“fed hEniBghe! b ERESLENZLAe AU U LHE G/ €8 1O any one of
| 300 g/l in methylcyclohexane is heated to a temperature
' of between 85°C and 95°C; - | _ -
b} the medium is 1noculated with 1% to. 5% by weight of
.5 ‘rimonabant in crystalline form 1I and the temperature
| -15 maintained between 85°C. and 95 C for several hours
' until form I disappears,' |
- ¢) the temperature is reduced w1th a cooling step of

-10°C to -20° C per hour up tc a temperature of between
10 10°C and 20°C; ” |
d) the'crystals formed are filtered at a temperature of
between 10°C and 20° c. | | '
15, . Method according to Claim 14,
jcharacterized in that in step a), rimonabant is
- 15 prepared at the concentration of 150 g/1 to 300 g/l in
‘ methylcyclohexane by treating 5~ (4- chlorophenyl)~
1-(2,4- dichlorophenyl) 4-methylpyrazole-3 carboxylic
~ acid chloride in methylcyclohexane with '
fl-aminopiperidine 1n a mixture of methylcyclohexane and
20 tetrahydrofuran in the presence of triethylamine.
- 16. Pharmaceutical composrtion 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 Vercipient. | |
17, Medicament, characterized in that it

consrsts of a compound according to any one of Claims 1

' to 3.




