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Thus, during separation of the rimonabant monohydrate crystals by
filtering from the solution in which they were formed, surprisingly better
filterability is observed than when the rimonabant form I crystals or form II
crystals are filtered. The improvement in filterability allows the filtration step

- to be shortened and leads to a significant improvement in the texture of the
filter cake which is characterized by a low moisture content of the powder
before drying and a low degree of residual solvent before drying. The
resulting powder after drying has improved physical properties, especially in
terms of flowability and therefore of handleability.

The improvement in the filterability is measured by studying the
characteristics of the filter cake: for the rimonabant monohydrate in crystal
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cost léfhcﬁﬁe@)dh@tm@nfﬂlrm tratldi gesibyabednixed with excipients during the
preparation of pharmaceutical compositions for administering rimonabant
monohydrate. In particular, during the preparation of tablets, the flow of the
powder is improved and the content of the active principle is better
controlled. Due to the better flowability, the method for manufacturing
tablets may be simplified by eliminating certain steps such as wet
granulation, drying and sizing, which allows the production rates to be
increased and the cost of production to be decreased.

The present invention also relates to the method for obtaining the
rimonabant monohydrate. This method is characterized in that the



The present invention also relates to the nethod for
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Preferentially, according to the method of the invention, step a) is
carried out at room temperature.
Particularly, the method for preparing rimonabant monohydrate
according to the invention is characterized in that:
a) a saturated solution of rimonabant is prepared in a solvent chosen from:
- methylcyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
- acetone;
- toluene;
- dimethylsulphoxide; or
- a mixture of these solvents;
b) Water is added drop by drop;
¢) the imonabant monohydrate formed is separated.
More particularly, in step a) a solvent is used chosen from:
- methylcyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
- acetone; or

- a mixture of these solvents; -




- acetonitrile; - 4-nmethyl-2-pentanone; - acetone; or
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- acetonitrile;
- 4-methyl-2-pentanone;
-~ acetone;
- toluene;
- dimethylsulphoxide; or
- a mixture of these solvents;
b) water is added drop by drop;
c) it is cooled to between 0° and 15°C; and
d) the crystals formed are filtered.
More particularly, in step a) a solvent is used chosen from:
- methylcyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
- acetone; or
- a mixture of these solvents;
Particularly, the method for preparing rimonabant monohydrate in
crystal form is characterized in that:
a) a saturated solution of rimonabant is prepared at room temperature in a
solvent chosen from:
- methyleyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
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P tMorte arhcula:r? , the remnl%nabant monohydrate may be prepared in

crystal form according to a method characterized in that:

a) a mixture containing between 150 and 200 g/l, preferentially 200 gll, of
rimonabant in acetone is prepared at room temperature;

b) between 10% and 30% of water by volume, preferentially 20% of water
by volume, is added drop by drop;

c) it is cooled to a temperature between 0°C and 15°C, preferentially 5°C;
and

d) the crystals formed are filtered.

After step a), the mixture formed may be filtered in order to obtain a
saturated clear solution.

After the filtration in the last step, the product obtained is dried at a
temperature between room temperature and 40°C, preferentially at room
temperature.

Preferentially, the solvent used in step a} of the method according to the
invention is acetone, which results in the rimonabant monohydrate being
separated from an acetone/water mixture, this mixture has conductive
properties and its use makes it possible to avoid the accumulation of
electrostatic charges that are dangerous from an industrial viewpoint.

The rimonabant monohydrate is characterized by various components of
its physico-chemical analysis.

Water content: |
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The thermogravimetry weight loss curve indicates that the water
molecule present is a hydration molecule.

The crystal form of the rimonabant monohydrate was also ahalysed and
characterized.

Differential scanning calorimetry:

The differential scanning calorimetry of the rimonabant monohydrate
crystal form was carried out under the same conditions on a MDSC 2920
differential scanning calorimeter, sold by TA Instruments SARL (Paris, -
France); it was operated under a nitrogen atmosphere, the initial temperature
was 30°C; the temperature increased at a rate of 10°C/minute. The results
were compared with those obtained under the same conditions for the
rimonabant crystal form II.
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TABLE 1:
IR spectrum, rimonabant monchydrate crystal form

Alem™) A (cm™)
3637 ‘ 1264
3385 990
1658 918
1554 780
1496

TABLE 2:

IR spectrum, rimonabant crystal form II




I R spectrum rinonabant nonohydrate crystal form X
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1658; 1554; 1496; 990; 780 and more particularly by the bands A = 3637
cm': 3385 em’; 1658 cm'I; 1554 cm™ and 1496 cm™.

The rimonabant monohydrate crystal form is also characterized by the
characteristic lines of the powder X-ray diffractogram.

The powder X-ray diffraction profile (diffraction angle) was determined
with a Bragg-Brentano Siemens D5S00TT (theta/theta) diffractometer; CuKa
source, A = 1.5406 A; scanning range 2° to 40° at 1° per minute in 2 theta
Bragg angle.

The characteristic lines of the diffractogram are given in Table 3 below:
TABLE 3:
Powder X-ray, rimonabant monohydrate crystal form

Peak Angle
Angstroms | 2-Theta®
d=9.049 9.311
d=8.35 10.586
d=6.501 13.610
d=4.964 17.854
d=4.167 21.307
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d=5.82785 15.191 -
d=4.63425 19.136
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The corresponding diffractograms are reproduced in Figures 7 and 8.
The rimonabant monohydrate crystal form was also characterized by its
crystal structure, for which the lattice parameters were determined by
single-crystal X-ray diffraction.

TABLE 5:
Lattice parameter, rimonabant monohydrate crystal form

Molecular formula Cia Ny O Coz Hpz
Molecular weight 481.79
Lattice structure triclinic
sSpace group P-1
Lattice parameter a 7.424(2) A
Lattice parameter b 13.223(3) A
Lattice parameter ¢ _ 24.718(6) A
Lattice parameter . 96.89(1)°
Lattice parameter B 96.17(1)°
Lattice parameter y 90.66(1)°
Cell volume 2394(1) A’
Number of molecules per cell: Z 4
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appears that there are no quantifiable impurities in the compound obtained.
The powder X-ray diagram is shown in Figure 11.
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4. A crystal form of the rimonabant monohydrate as claimed in claim 1,
characterized by the infrared spectrum absorption bands described
below:

Mem™) = 3637; 3385; 1658; 1554 and 1496.

5. A crystal form of the rimonabant monohydrate as claimed in claim 1,

characterized by the lines of the powder X-ray diffractograms described

below:
Peak Angle
Angstréms | 2-Theta®
d=9.049 9.311
=8.35 10.586

d=6.501 13.610
d=4.964 17.854
d=4.167 21.307

6. A crystal form of the rimonabant monohydrate as claimed in claim 1,
characterized by the lattice parameters described below:

Molecular formula Cis N3 O3 Cy; Has

Molecular weight 481.79

Lattice structure triclinic




7. A nmethod for preparing the rinonabant nonohydrate
as claimed in claim 1, characterized in that the
ri nonabant is dissolved in an organic solvent and
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from - methylcyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
- acetone;
- toluene;
- dimethylsulphoxide; or .
- a mixture of these solvents;
b) water 1s added drop by drop.
9. The method as claimed in claim 7, characterized in that:
- a) a saturated solution of rimonabant is prepared at room temperature in
a solvent chosen from:
- methylcyclohexane;
- acetonitrile;
- 4-methyl-2-pentanone;
- acetone;
~ toluene;
- dimethylsulphoxide; or
- a mixture of these solvénts;
b) water is added drop by drop; and
c) the rimonabant monohydrate formed is separated.
10. The method as claimed in claim 9, characterized in that:
- in step a), a solution of rimonabant in acetone is prepared; and




- nmet hyl cycl ohexane; - acetonitrile; -

4- met hyl - 2- pent anone; - acetone; - tol uene; - .

di met hyl sul phoxi de; or - a mxture of)t_hes_e sol vlengs%

b ' ded drop by drop;,and c) it i 0
a)vtweﬁngpoe@rmédtgg??betv\een 0 and 15 .3a13. The net 52007/000201

.clainmed in claim12, characterized in that: a) a

sat ur at ed- ;e bYOWark id AdHRA ﬁg@e’%’ {;hr%g %15 P §tafilan’ 29The/water

t erature.in a sqlvent c ]
rrgrﬁyl cy cPBHRRe£RBtaning hetweemn 19 prd 30%.of water by volume,

4- met hi/l. - Phepmnthad as laimed AGRHANS charabeHis&IR that: _
ese sol vents

[ | ide;., ar - mxture of th S;

o) vt or TPl S bolaing besyect 1iCambapoat pbrimonabant
t enper at un@ctfenssgmerdfzdand 15C, and d) Ith_e c(rjy_st al s

f or medyqar | 14, . . . od as .clained. i

ol ai m T2, Tl EPladed iR ORI 8P i eitysta form of the
sat ur at edBenabenignorsthydtate chivacterizesl iprtiepar edI at rgo_m

t enper at hi 1 : aj in
clam 12 cpaeurBGEhR0Ratbis phtirih A R o
cont ai ni ﬁ@%&lﬁ@?ﬁeﬁ@e?and 200 g/1 of rinonabant in

acet one i-;cetpriefilay ed at room tenperature; and in step

9 olune is added
b). bet weaily, it ARd,3Rde" vater by v
drop by rop.
- acetone;
- toluene;
- dimethylsulphoxide; or

- a mixture of these solvents;
b) water is added drop by drop; and
c) it is cooled to a temperature between 0° and 15°C.

13. The method as claimed in claim 12, characterized in that:

a) a saturated solution of rimonabant is prepared at room temperature in
a solvent chosen from:

- methyleyclohexane;

- acetonitrile;

- 4-methyl-2-pentanone;

- acetone;

- toluene;

- dimethylsulphoxide; or

- a mixture of these solvents;

b) water is added drop by drop;

¢) it is cooled to a temperature between 0°C and 15°C; and
d) the crystals formed are filtered.

14. The method as claimed in claim 12, characterized in that in step a) a
saturated solution of rimonabant is prepared at room temperature in
acetone.

15. The method as claimed in claim 12, characterized in that in step a), a
mixture containing between 150 and 200 g/l of rimonabant in acetone is
prepared at room temperature; and )
in step b), between 10% and 30% of water by volume is added drop by
drop.




