;edeuru’"#9%&v) 6) T*n*yr 22 January 2003 *G-2* CRYSTALLI NE FORMS OF OSANETANT
The present invention relates to two different crystalline forns of
(R-(+)-N[[3-[1-benzoyl 5 3- i chl orophenyl ) pi peridin-3-yl]prop-1-yl]
4- phenyl pi peri di n- 4-yl ] “\M‘W@t am de and to a pr OceSSZQ%nEQEI'ZO%
preparation . (R - (+)

1- Beri zoyl 3- (3, 4-di chl or ophgmy®) pi peri di n-3-yl] prop-1-yl]4-phenyl pi peri di n-
4-yl]-D1-net hyl acetam de, hereinafter |U denoted by its International
Non-proprietary Nane "osanetant”, is the first antagoni st of the NK-3
receptor described in the trvgraturee rbemgrepanahi@mzefr which, in
particular in the hydrochloride form is illustrated in EP-A-673 928. 15
According to this docunent, osanetant is prepared by reacting

N- net hyl - N- (4- phenyl pi peri di n9-yl)acetam de with

1-benzoyl - 3- (3, 4- di chl offtghempispd-( nerearrésul fredyltexy groogwb- yl ) pi peri di ne
and by converting the osazetant thus obtained to its 20 hydrochl oride. It
has been foundifhareosancvanelhydroéhrosi @8 i(B) réolafetlilinliteetopyd of an
anor phous soI id which is difficult to purify. This product corrprl ses

i mpuri ti esSor Bgi{dati- ﬁ@cprl@rﬁoﬁ’ﬁ@“ﬁrlé@é@ﬁeﬁddsl%?hé@ ProPadey 1125 Preparative
chromat ography starting from osan nt base an be used t 0. obt ai n osenet ant
in the pure fgrRPeNYlp f’?rd"élﬁr@a%yy ks S %tar}*?]a ooéqen f ound
that by isolati n Qsanetant in t he benz_enesul nat exanple in
the form of tﬁé I\?até’ “of- tr\et% BenEénésulfon (th a(ﬁ T mg't_ B5: lﬁn& anone,

an 5 extrenel y_ RYr & R Ayt % "Mﬁmh 3r 3p|)6 VES | chem cally pure

enyl
osanetant. It “has al so%been oun ?% Suita taI 1" 2| ng osanet ant,

two different sobyshahldine fiofim ane ) mwmla%aﬂ_%é' ng Qsanetant is 10

preferably chem cal I'y pure. The term"chem cally pure"” is understood to

mean t hat 1phe Jesarelant, GAFPTnges nla@ssrinaic0Q fp iy ¢ iNsneand
preferably |ess than 100. More particularly, a process for the

crystallizati onsaheasanet ants e Feend amdgdth stharaatter inee® in that: i)
osanetant is crystallized from an
receptor described in the literature, the preparatiocn-
of which, in particular in the hydrochloride form, is
illustrated in EP-A-673 9528.

15 According to this document, osanetant s
prepared by reacting N-methyl-N- (4-phenylpiperidin-
4-yl)acetamide with l-benzoyl-3-(3,4-dichlorophenyl) -
3—(methaneeulfonyloxyprop—l—yl)piperidine and by
converting the osanetant thus obtained to its

20 hydrochloride. It has been found that osanetant
hydrochloride is isolated in the form of an amocrphous
solid which is difficult to purify. This product
comprises impurities originating from the preceding
synthetic stages.

25 Preparative chromatography starting from
osanatant base can be used to obtain osenetant in the

pure form.

N
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- ethangl /water m xture or fromisopropanol to give crystalline forml; ii)
osanetant is crystallized froman 20 ethanol /i sopropyl ether/water m xture
to give crystalline formll. Preferably, according to the present
invention, the osanetant to be crystallized is prepared byzggghﬁgflyizzq?tg,i on
‘of its benzenesul fonate. 25 Thus, according to one of its aspects, the
present invention. relates to a process2for the preparation of osanetant,
characterized in that ( T - 22 January 2003 3 osanetant benzenesul fonate
is prepared and then it is neutralized with a base. Osanetant

benzenesul fonat e can e ralhteainmreck f riombeas dssretfanindgattiat Thws, according to
the process 5 of the present invention: a) an osanetant salt is neutralized
with a base iziod agilyge peemebpnttha rogdretmnzaw atlimatustobtai fed i s
treated with benzenesulfonic acid; b) the osanetant benzenesul fonate thus
10 obt ai ned sF@mpdet ridl ihed SHTh Of Bdie. SORat§rafcessS i s applied in
particular to the preparation of pure gsanetant from osanetant

hydr ochl or i @ENZERES Y LEQEG R i o s It ¥ RYPSICY - tHe process of the
present invention: 15 a) osanetant hydrochloride is neut ized with a base
B CoubShaGRHIFe Th e e R ' o ST TR OBl RFS LY { ERTER wi
benzenesul foni c .acilﬂ: andre( @Sat he bq:nzenesul fonate is neutralized with a
base: 20 and ¥Herhed FIVE SS4TEEH t hus obtained is isol ated.

It has also bheen found that by suitably
crystallizing osanetant, two different crystalline
forms are obtained. The starting osanetant is

10 preferably chemically pure. The term “chemically pure”
1s understood to mean that the osanetant comprises less
than 20% of impurities and preferably less than 10%.

More particularly, a process for the

crystallization of osanetant has been found,
15 characterized in that:

i) osanetant is crystallized from an
ethanol/water mixture or from isopropanol to give
crystalline form I;

ii) osanetant is crystallized from an

20 ethanol/isopropyl ether/water mixture to give
crystalline form II.

Preferably, according to the present
invention, the osanetant to be crystallized is prepared
by neutralization of its benzenesulfonate.

25 Thus, according to one of its aspects, the
present invention relates to a process for the

preparation of osanetant, characterized in that



In stage (a), osanetant _hydrochloride is treated with a base, such as

sodi um hydr oxi de, potassi um hydroxide or ammonia in water, in the 25
presence of a solvent, preferably 4-nethyl-2-pentanone, and then the
osanetant is advantageously isolated in the benzenesul fonabg jha[ 003
treating the osanetant f 22 January 2003 4 solution thus obtain W th
benzenesul fonic acid, which nmakes it po38sible to obtain an extrenely pure
product. As the salification is generally carried out in

4- et hyl - 2- pent anone and as this solvent has a tendency 5 to give sol vates,
t he osanet antsdrentzemendd orad 2o nfyn doee | s thweeporen ofnd soénvaie wsth

9- net hyl - 2- pent anone, preferably with 0.2S nol of the latter. The yields
are virtual Inewpentizeat iwieth geresrsg |y greater than 940. In stage (b), the
osanet ant benzenesul fonate 10 or, in the case where, in stage a), 4-nethyl
2-pentanone i s used afPsVIsEt hernzenaton it damebhypbpapeatanone is
neutralized wwth a base, such as_ sodi um hydroxi de, potassi um hydroxi de or
amoni a, andiWe TVsHBEHEHS §36F at BYS gt 409 r'otn F2@ B5CE8FEti ons in
an al cohol , rf{)r ef er abl%/aﬁet hanol or.isopropanol, optionally as a mxture with
ot her solverft’s,t15 GMSHITh YWt ant crystal | izes. The neutralization

of stage b) is general I)y carriéar(]:leé)ut*isna hasl orgelgfgaep. sol vent, guch as
di chl oro 20 methane, 72-3t chidtoethane R rlfzjh?%?oef' ane, as a

i xt i t ter. . T i zat - jed, gut |
m xture with wat eatfnuo} ﬁ&&&#ﬁﬁ@é%%%ﬁ?&{%%ﬁ@.?81&@{591%%185‘ In an

et hanol - wat er” i x eino ( tain osanetant In crystalline
formI. AccondiNg d® ANOthesr Of 18h asPesd Se st NEoRP- PEESENT | nvention

relates to a process for the crystallization. of osanetant, characterized
in that: T 22 January) 2083 osanetant benzenesulfonate thus

10 obtained is neutralized with a base.

This process is applied in particular to the
Preparation of pure osanetant from osanetant
hydrochloride. Thus, according to a specific aspect of
the process of the present invention:

15 a) osanetant hydrochloride is neutralized
with a base and, subsequently, the osanetant solution
thus obtained is treated with benzenesulfonic acid; and

; (b) the benzenesulfonate is neutralized with
a base;

20 and then the pure osanetant thus obtained is
isolated.

In stage (a), osanetant hydrochloride is
treated with a base, such as sodium hydroxide,
potassium hydroxide or ammonia in water, in the

25 presence of a solvent, preferably 4-methyl-2-pentanone,
and then the osanetant is advantageously isolated in

the benzenesulfonate form by treating the osanetant



5 v either water is added to a solution of osanetant in ethanol and heating
is carried out to a tenperature of |less than or equal to the refl ux
tenperature of the solvent, preferably 60 to 75C, and then cooI ing 5is
carried out in order to obtain osanetant crystalline form 5}?2'@

‘'sol ution of osanetant in isopropanol is heated to a terrperature 0 ess
than or equal to the reflux tenperaturegof the solvent, preferably 60 to
75C, 10 and cooling is carried out in order to obtain osanet ant -
crystalline forml; - or isopropyl ether and water are added to a solution
of osanet antsdlmtetdmntlus heatdimgd svicar rdeatcandsupfei et add ydt owieghux of
the solvent, and cooling is 15 carried out in order to obtain osanetant
c=ystal | i nermadem lilt. pos stifvd ec s tedd dd 1zatdrore promesky gfutdieptonrent i on, use
may be nmade of pure osanetant obtained by any process. Use is

advant ageousisy tirede edfi fgsartacant! 2 @eolss nled dar tird prepa¥ati on process
descri bed above. Thus, for exanple, when the neutralization of the

osanet ant bémFEESPomars saea6r diny &% e (et ihe abevedpretess is
conpleted t he osanetant can be dissolved in ethanol or isopropanol and can
be i sol atded 95 %iVtheér ivid Gasy %toaﬁqq%ff*brk?ﬁq’%?eﬁlf#??%a%?y‘%&tl Pene form

M. 22 J 003 6. A di | t nb di t of th
cryst aIrI i zaﬁ?’glrifq‘ﬁr’yot%? ot af%?é’rll I t“\”o ! Aa et;hn%bsas/?%%é = %'q%pde? to ©
| sol ate thetpﬁrey;stL%l 1% B 25 (9 2dd V@E latqcélh.e Broanol{ g splytion

conpri sing
virtually guantaitative, generally greater than 94%.

In stage (b), the osanetant benzenesulfonate
10 or, in the case where, in stage a), 4-methyl-
2-pentanone is used as solvent, its solvate with
4-methyl-2-pentanone is neutralized with a base, such
as sodium hydroxide, potassium hydroxide or ammonia,
and the osanetant is isolated, generally from its
15 solutions in an alcohol, preferably ethanol or
isopropanocl, optionally as a mixture with other
solvents, from which the osanetant crystallizes.
The neutralization of stage b) i1s generally
carried out in a halogenated solvent, such as dichloro-
20 methane, 1,2-dichloroethane or 1,1,1l-trichloroethane,
as a mixture with water. The neutralization can also be
carried out in an ethanol-water mixture in order to
directly obtain osanetant in crystalline form I.
According to ancther of its aspects, the
25 present invention relates to a process for the

erystallization of osanetant, characterized in that:



5 @sanetant, for exanple in a proportion. of 400 water and 60% et hanol ;
then to heat to 60-75C and to allow to cool with vigorous stirring to
20-25C. Osanetant crystalline forml crystallizes and the crystallization

can advantageously be accel erated by seeding with 10 crystadgap t ant
- crystalline forml; the tenperature is then increased to 45-50C  slow
cooling to OCis carried out and this tenperature is maintained until the
crystallization is conplete. Osanetant - crystalline forml is then

isolated by 15 filtration, washed and dried. According to an alternative,
it is possibleegitheerdatetoissakakd the aCrystalilonne f @yadetdrx add water to
the ethanolic solution conprising the osanetant, heated to 60-75C and to
all ow to sl ow gtB@neodoknd hkeavigor dss cetrirrikidngutto ta teeperainat®iden t he
region of 40C, to seed the nediumw th crystals of osanetant - c=ystalline
forml, to conbifndessotikowby egqolalt §o2@h25CedAdxt ¢armianadiureatcf his
tenperature for a few hours; to subsequently slowy reheat the 25 osanetant
suspensi on for Y88 £61¥5N5QCPresekaibivait? &0 t/Ri § -t émserdtUy €FVring f ew
hours, then to slow y cool rr 22 January 2003 to 20C and, finally, to
filter off theléryetareck orfredn ARIESEdItHy OPG 2aRoPREN AT mat i ve enbodi ment
of the crystalli zatici .process of the invention, it is 5 also possible, in
order to isol at&Yehé 3&5‘& aPFe ‘form |, to heat an isopropanolic sol ution
of osanetant to _60-8 referably 60-r5C. and then to.oal it wWith
stirring, pref&rabl f%\%iufcﬁog €6oﬂs)r$§e%raé i et FSO8 R e o5 AIRER - form |
s then isolated by bhlttalion JE washed.and. diad) Adyamageausly, the

i sopropanol i c osanetant solution is cool ed to a tenperature of between 0C
and 50C, pref erably r3%15@Co =t he Lrapstaldd, Z iR dab 1thedy ivH tisted by
seeding and, if appropriate, cooling is 15 continued to OC and then this
tenperatub e isafm@ ricallied; urt idartdiecCryst dld iczatdrond owapl ete. The
concentration of the onasetant in the isopropanol is preferably between 200
g and 350 g/l i bepnemang parctriveuladrlliynebetomeel ;250 g and 20 300 g/liter. Wen
the crystallization is carried out in a reaction volunme of 0.5 liter to 2
liters, stirTing isopreferalstyeramnidedad@r wieh adgass of HeaWeEi @00 and

of osanetant in ethanol, heating is carried out,
preferably to reflux of the solvent, and cooling is

15 carried out in order to obtain osanetant -.
crystalline form II.

In the crystallization process of the
invention, use may be made of pure osanetant obtained
by any process. Use is advantageously made of osanetant

20 obtained by the preparation process described above.

Thus, for example, when the neutralization of
the osanetant benzenesulfonate according to stage (b)
of the above process is completed, the osanetant can be
dissclved in ethanol or isopropanol and can be isolated

25 either in its crystalline form I or in its crystalline

form II.



60Q revolutions/mnute. It is possible, for exanple, to 25 use, as stirrer,
an i npeller-type paddle stirrer. 22 January 2003 s In order to carry cut
a controlled cooling, use is preferably nmade of a linear cooling gradient

of -10 to -3CC/ hour, for exanple of -20C hour. In order tg%iggh@érgztd@g
‘crystalline formll, 5 it is advantageously possible to a I sopropyl et her

to the ethanolic solution conprising thg osanetant, then to heat to reflex
and subseauently to add isopropyl ether and 0.5 to 30 of water. By cooling
to 40-50C, the crystalline formll of osanetant crystallizes; the 10

suspension is preferabdyceonieg t® 256G andribeiceyshabliinentobm khei s
isolated by filtration, washing and drying. Wen the two crystalline forns
of osanet antc sy <t 0bl fi atetbd rpm et henot | €hsolntveépnsownf theiproduct, 15 it is
possible to easily change fromone crystalline formto. the other by
heating at refdsdole, elhanolémateriselave thbhanolstsbpinpyfoemhé&r/ wat er

m xtures under the conditions indicated above. Mdre particularly, it is
possi bl e t o tharde WO-4r obne olahetimnolieysodiitipe foPRYisingosanet ant
crystalline formlIl by heating a mxture of crystalline forml to reflex in
an appr ox? neR¥33eUINT (VY ewatkie HF et PEABPI FsepropyfOét NeFerbypndddi ng

wat er and isopropyl ether and by coolin scri bed above. 25 Likew se,
it is possitﬁé;t%FQ%%ﬁbé ??%%1%%3%%?5n¥g %592?a?|?ﬁ§ F%rﬁi??thOosanetant -

crystalline forml; by heating the; crystalling boem L iR Lehtex in an
crystalline form I crystallizes and the crystallization
can advantageously be accelerated by seeding with
10 crystals of osanetant - crystalline form I; the
temperature is then increased to 45-50°C, slow cooling
to 0°C is carried out and this temperature is
maintained until the crystallization is complete.
Osanetant - crystalline form I is then isolated by
15 filtration, washed and dried.
According to an alternative, it is possible,
in order to isolate the crystalline form I, to add
; water to the ethanolic solution comprising the
osanetant, heated to 60-75°C and to allow to slowly
20 cool with vigorous stirring to a temperature in the
region of 40°C; to seed the medium with crystals of
osanetant - crystalline form I, to continue to slowly
cool to 20-25°C and to maintain at this temperature for
a few hours; to subsequently slowly reheat the
25 osanetant suspension formed to 45-50°C, to maintain at

this temperature for a few hours, then to slowly cool



22 January 2003 9 approximately 1/1 (v/v) ethanol/water m xture and by
cooling as described above. In all cases, it is preferable to filter the
hot solutions, before cooling, in order to renove 5 interfering
crystallization seeds which nay be present. Thus, accordingzggna? 003
advant ageous procedure, the process for the preparati on of osane gé%
according to the present invention is characterized in that stage (a) is
carried out as illustrated above, then (b) the 10 osanetant

benzenesul fonate thus obtained or a solvate of the latter with

9- net hyl - 2- pent2afanearics, neitalal v zeh wiitlrean af RatheaechydtaXsde in a

hal ogenat ed sol vent chosen from di chl or onet hane, 1, 2-di chl or oet hane or
1,1, 1-tri chifmmmetchane, and 15 - either ethanol is added, the hal ogenated
solvent is distilled off by azeotropic distillation and water is added to
t he et hanolic sol uti orP@ORIind P tdedxnaa bt ragdt Ave eapepaineetof 60 to

75C and the osanetant - crystalline forml is allowed to 20 crystallize; -
or isopropardl 7€ etk 2t her Hat Gy R RES P Vehe i SNUPREF+ P edl bf £5hy
azeotropic distillatiqn, heating is then carried out to a tenperature of
50-80C Al (1 DRARAS - 2t yBRSAT (1o T30 1A 121 SISl FOURHAFbIB8. CPY8L al |1 ze:

thanol is added, the hal t lvent is distilled of tropi
G st 118t orfant 55 Shnias) B00S 40 1O oHyT B R InASUAL B ar o added

to the et hanol i ol utign, of, 1he; osanat ant,. NegLiing, scthen.car thed out to

reflux and the osanetant -~ crystalline Torm al'l owed to crystallize. 5

According taos@ specdfic a8peot) ofyihe pPreseninynyenti oc, the gsanetant -
crystalline forml 1s ‘prepared by the process which conprises the stages

whi ch consi sthd oheadidge an edhanpli€ sduti op) otc@spheEantrkeib8; 75C, in
adding water, in cooling to 10 20-25C, in then either initiating the
crystal liZatwanhexd aved tdngedor the first crystals to appear and,
subsequently, in increasing the tenperature to 45-50C, in cooling to to OC
and in maintaining thiddvenpeyeatwskeyunthe idepcogsnalliczaseoatiastconpl ete.
15 . According to a preferred aspect of the present invention, the

osanet ant - FoFHiiorahs heeohrdi e byenreFytere pfokesyeaRi EhCcaRpri ses the
stages which consist in: - heating to between 60 and 75C a sol ution of 20
osanetant i ¥ Soprfpaneraty a3vontent riais ofr ¥FL 2661385261 115pFBRBr abl y

250-300 g/ 1;. -, cooling the solution to,a t t f _between 0 and 50C,
for exampl e 95506y erebt3 40t Sui th 871 RRarCool PR 9P adrent of - 10C

to -30C 25 prefarabhVes 204 hopy e ML NeSELTEERBe rature is
maintained until the crystallization is complete.

The concentration of the onasetant in the
isopropanol is preferably between 200 g and
350 g/liter, more particularly between 250 g and

20 300 g/liter.

When the crystallization is carried out in a
reaction volume of 0.5 liter to 2 liters, stirring is
preferably carried out with rates of between 200 and
600 revolutions/minute. It is possible, for example, to

25 use, as stirrer, an impeller-type paddle stirrer.



seeding.the nediumwith 2 to i 0% preferably 50, of osanetant - forml;

22 January 2003 11 - cooling the mediumto OCwith a linear cooling
gradient of -10C to -30C hour, preferably -20C hour, and in maintaining at
this tenperature until the crystallization [|acuna] conpl ebg; 2l ating
‘the crystals =ornmed. The application of the operating cond?t?i‘jgﬁgagc%yr?’di ng
to the preferred process of the presentginvention nakes it possible to
obtain a crystallization yield for osanetant - form| of greater than 90%
in a 10 tinme of less than 10 hours. According to another specific aspect of

the present invention,hgRsane alr-y dustalddde-dordn ldodsimgepared by a
process which conprises the stages which consist in heating to reflex a

sol ution of yk2 qsarelcdirayl amaaRpraxidratielead/dodving etdenwht dsopropyl
ether mxture, in adding isopropyl' ether approximately and water
(proportionsi tth redferthdu,t fef igxanpia un®e:-IGopftopyt . et her
approximately 3.33 and water 0.02 to 0.05), in first allowng to cool to 20
40-50C, for exanpl e appr exideat e¢loy i4ECQatandtherrystialatnagfotre II,
crystallization or waiting for the first crystals to appear and

subsequert | ytcdd ity and ZE28G umddsittiee dry sadd |iseryienyd seeorml & e.
According to another of its aspects-, a 25 subject matter of the present

i nvention i $6s&tEdml 1& Etagiate FERHRYS Y osaRtaiitanter ysiet 1 ine form

|| capable of being obtained b he process illustrated 57
P to %eaéJto reflux Qéé subsequently to aéﬁ 1sopropyl

ether and 0.5 to 3% of water. By cooling to 40-50°C,
the crystalline form II of osanetant crystallizes; the
10 suspension is preferably cooled to 25°C and the
crystalline form Il is isolated by filtration, washing
and drying.
When the two crystalline forms of osanetant
are obtained from ethanolic solutions of the product,
15 it is possible to easily change from one crystalline
form to. the other by heating at reflux in ethanol/water
or ethanol/isopropyl ether/water mixtures under the
conditions indicated above.
More particularly, it is possible to change
20 from osanetant - crystalline form I to osanetant -
crystalline form II by heating a mixture of crystalline
form I to reflux in an approximately 1/1 (v/v) mixture
of ethanol/isopropyl ether, by adding water and
isopropyl ether and by cooling as described above.
25 Likewise, it is possible to change from osanetant -
crystalline form II to osanetant - crystalline form I

by heating the crystalline form II to reflux in an



22 January 2003 12 above, in particular by stages (a)
process of crystallization froman osanetant sol ution.

and (b), and by the

More part

according to this aspect, the present invention relates to: 5 -
crystalline form1 capable of being obtained: 1) by the pr {~Si ng
t he stages which consist ~n heating to 60-75C an ethanolicgg§§§g§§g¥mgs
solution, in adding water, in cooling t® 20-25C, 10 in then either
initiating the crystallization or waiting for the first crystals to appear
‘and in subsequently increasing the tenperature up to 45-50C, in
0C and t hi saperpeiattieeyi 3 /08i(RY/&) nedhamidll/ Wahte xcmyisitaldd zatd ey i s
conplete; 15 2) or. by the process conprising the stages which consist in

heating to 60608Q€gaasobesicanktefi edamet.ant in i sopropanol,

tenperature of between 0C and 50C, preferably 35-50C,

crystallization is conplete; - osanetant - crystalline formll

icularly,
osanet ant

cooling to

in cooling to a

in then initiating
the crystallization, 20 kAlceebesyg tid 0C areiemwiamls MiongditdCWUmil the

capabl e of

bei ng obt ai Red BYPLulédopsec®ssd CEEMErCdilng t HE PIAFEs WhiXENABhsi st i n
heating to reflux a m xture of osanetant 25 and of approximately 1/1 (v/v)
et hanol / iPsopRSHYIL e TéPRe FLYish 2dddizAd 1icso FeGRAA vétirer Mad JRtRHe 39T r opor

tions with respect to_the final vaqlunme of: isopraopyl

22 Januar

ether app=oxi mately 3T33SandSRACEHTE. 02 &8 GUEANERCUT P9

first to 40-50C,__and then either initiating t Gr
for the cry%gglg‘Pg'gﬁpggf,t%% §a6 ééﬁgﬁﬁﬁgof‘ .

Y, 2003 13
Ny to coo

$§ﬁéi%§gg é&ﬁg wai ting

(=)
y cool'ing to anbien

tenperaturetQZQh%5S&e%% gign@%EQH%hnh%gdﬂéﬂé@é&ﬁfyg&”fﬂlﬁﬁa&”géigéhe

crystallization is co

(a) is carried out as illustrated above, then (b) the

10 osanetant benzenesulfonate thus obtained or a sclvate

of the latter with 4-methyl-2-pentanone is neutralized

with an alkaline hydroxide in a halogenated solvent

chosen from dichloromethane, 1,2-dichlorocethane or

1,1,1l-trichloroethane, and

15 - either ethanol is added, the halogenated solvent is

distilled off by azeotropic distillation and water is

added to the ethanolic solution comprising the

osanetant at a temperature of 60 to 75°C and the

osanetant - crystalline form I is allowed to

20 crystallize;

- or isopropanol is added, the halogenated solvent is

distilled off by azeotropic distillation, heating

is

then carried out to a temperature of 60-80°C and the

osanetant - crystalline form I 1s allowed to

25 crystallize;

- or ethanol is added, the halogenated solvent is

distilled off by azeotropic distillation and



The essential characteristics of the novel crystalline fornms of osanetant
were determ ned by differential scanning calorinmetry (DSC), which gives, 10
by thernograns obtained with a Perkin-El ner calorinmeter, the nmelting
tenperature and the enthalpy related to said nelting. The PSGings g3 ed
‘out using a Perkin-El nmer DSC 7 device which is calibrated Wltﬁ respect to
the 15 nelting endotherns of indiumand@f |ead or of cyclohexane. For this
anal ysis, from3 to 6 ng of product were used in an alum numdish with a
‘crinped and pierced cap, in a tenperature region from50C to 180C, at a
heating rate ofsdgchbpynutehedskng Reteegare?@dasd ltushiheg egadsndGaneral |y,
in the present description, the physical constants were determ ned using
sanpl es of thesbonndoh afdthk wsthepanitf,i ésadafingr eat ehemhamroriesual to
99.9. 25 The nelting tenperature and the enthal py of fusion constitute
essential charasctetpsteésuknandentef psagedactt cr ystyaltlkildé neorfmrm IR
January 2003 14 Said forns can al so_be characterized by powder X-ray

di ffract onet ryisThélpyedetoxcragtailffizgeti on profile (diffraction angles)
was determined with a Siemens D 500 TT diffractoneter with a 40 k'v' 5
generator2 rear nonocHIIFREADINT P Kl SRSSLIELG 3IPBCT| P B sBPREFRT and in
a scanning range from4 to 40 at. 1 per mnute in qug 29..The crystalline
formT_ of osaffetaft? vﬁﬁechoﬁﬂ‘ﬁtbﬂ‘g:"lﬁrys%a%’r?? ny ‘%Bnﬁejr%ture with a
peak with a maxi mum at 3.6C ~ 0.5C .-. an hal of, fusj f 68.5t 0.5
J/ g consti tlﬁreespaa*epr)gr e?%rltfké%l Hspect” o‘fhjt%é ;g)%@réﬁ?g? n%%ﬁt?%%fge 5 - Osanetant
- crystalli f ¥ﬁ§taJ anal yzed by er . Xs iffraction. The
qualitati vqu}tlu ynao%nt e dT’ﬂ)? act o% aci?jrns Tr% gwfi%f)%é?\ﬁgé{lo{)geterm ne t hat
this crystaldde{formexhidiisechaiacienisyi §aBeagYi RIbbNesgato
approximately 17.81, 20 11.04 and 16.84. The crystalline form Il of

osanet antq whi-€hs Bxhi bi tShien @itmdti NGiteapenat une 6fy3d44d18ita0ibe - an

ent hal py of fusion of 65.0 = 0.5 J/g, 25 constitutes another preferred
aspect of ther preseimgifwenthonfirs?2cdpnuaty 2003p@dar and,

subsequently, in increasing the temperature to 45-50°C,
in cooling to to 0°C and in maintaining this
temperature until the crystallization is complete.

15 . According to a preferred aspect of the
present invention, the osanetant - form I can be
obtained by using the process which comprises the
stages which consist in:

- heating to between 60 and 75°C a solution of
20 osanetant in isopropanol at a concentration of
200-350 g/1, preferably 250-300 g/l;
- cooling the solution to a temperature of between 0°
and 50°C, for example 35-50°C, preferably 40°C, with
a linear cooling gradient of -10°C to -30°C,

25 preferably -20°C/hour, with stirring;

Fh

~ seeding the medium with 2 to 10%, preferably 5%, o

osanetant - form I;



OCsanetant - crystalline formlIl was al so anal yzed by powder X-ray
diffraction. The qualitative study of the diffractograns nmade it possible
to deternmine that this crystalline formexhibits 5 characteristic Bragg 2A
1ines at at approximately 18.35, ?8.58 and 18.97. The facto9f r i ng
the reproducibility of the process for the manufacture of %ggﬁﬁgﬁﬂQ%293
crystalline forns of osanetant nakes it;jpossible to 10 have avail able well
defined crystalline forns and is thus very advantageous for the use of
osanet ant as nedi canment and for the acquisition of the authorizations
necessary for theimpgkehingeof usdicd Gedi GaRBNG. INDIR PAIdd1GWHariy, the
production of a 15 product having a well defined crystalline form makes it
possi bl e to prgpadecphapmacegriccab fgormal/abiuens draddrgm const ant and
reproduci bl e conmposition, which is particularly advantageous when said
formul ati ons ar2OPavended &od anahaadmainihgateitorthi20 tHwgssraooor ding to
another of its aspects, a subject matter of the present invention is a
phar maceut i cal ucoaposhei omyetapiigiengonad lactingd prompdigiles, osanet ant -
crystalline forml or osanetant - crystalline form.I. 25 The crystalline
fornms of 3he i hgeneLdngcaheberaspropr ifarale .admi nistered orally,
parenterally, sublingually, transdermally or by inhalation. The 22
January 2003 16 anountT®? 2rR1Ve2biehctbi et ooberabnidi SPefediaBfends on
the nature and on, the seriousnesi%gf éhe disease; to be treated and on the
S

wei ght of t I FRIEM 50 NeVerkHe tHe° ATt T veL prirRcPpFES hdni ni stered in
a 5 dosage unit, is present in sajd..dposage unif.in_an_anmpunt.o=, 0.5 to 5C0
ng, advantadﬁgﬁ% S}%ﬁ)q? 9" 250 %&fsi§gé2€%b 3#%Tn2at8r ggagg}z?ﬁﬁgndosage
uni t can be admaisleredone. 10 Lour i fresedatLy.oprehenashy oneqor two
times daily.” 10 Tn the single-dose forns of the pharnmaceufical conpositions
of the presentnd ventdon, ithe astaye-principle is preferably m xed with
pharmaceutical excipients and it is admnistered to aninmals and to hunan

beings for the treat nemécofdilhy di seaseshahi §heEequir espettedtnent based an
the adm ni stration of an antagonist of the NK-3 receptors, such as, for

exanpl e, thgseesdar catesht hokP- thé&73sd2B8caThe-appyopalat eesEngheidose forns
for adm nistration preferably conprise oral forms, such as 20 tablets,
optional ly divigidparedbbets, rryetass nweapsutesprpoaderseantiageanul es (for
whi ch the dosage unit can be represented, for exanple, by a sachet), and
forms for subtiFHYUEP"BRIC bt cae2 bR nFat Fafien, 2i 6Car§8°BePg possi bl e for
the forns_for transderpal 25 adm njstration io bz PreFared y using the
novel cristat¥3HeC30r nk” of " t HRP T PYERE FRRY as/ Act ¥ (8) pFrAgRpLés. 22
January 2003, 17 When, a solid copposition iﬁigre ared in.the, form of
tablets, thea 1V%Ypr| c'pl%lls ﬁ?kednmf? agp arﬁac@ﬁficap eéxci pi ent,

such as gel b ol ALEh)y | 2680550 FRYPIESHUPL BLRR ALEn LALGRE Qum arabic.

the final volume: isopropyl ether approximately 3.33
and water 0.02 to 0.05), in first allowing to cool to
20 40-50°C, for example approximately 45°C, and then
initiating the crystallization or waiting for the first
crystals to appear and subsequently cooling to 20-25°C
until the crystallization is complete.
According to another of its aspects, a
25 subject matter of the present invention is osanetant -
crystalline form I and osanetant - crystalline form II

capable of being obtained by the process illustrated



5 tablets can be coated with sucrose or with other appropriate mate=ials or
they can be treated so that they have a prol onged or delayed activity and
that they continuously rel ease a predetern ned anount of active principle.
10 A gelatin capsule preparation is obtained by m xing thesagti {daci pl e
with a diluent and by pouring the m xture thus prepared in?gJégyﬁnﬁéyﬁgrd
gel atin capsules. The active principle ran also be fornmulated 15 in the
formof mcrocapsules, optionally with one or nore fillers or additives. In
t he aerosol fornms, the active principle is admnistered by devices which
make possi bla&pdhe, absasptt Ddubyr tihe sespésatgr yaroute) of aaddbgsagheunit. 20
In the pharnmaceutical conpositions according to the present invention, the
active pringpesaret atsys bel 1 nzatbeoh of noof amnosacétishonscbnphex.in cyclo
dextrins, their ethers and their esters. Finally, the active principle can
be used in 25 conbi natNore 2 ht bthearagt i ¥ecprihegpresthisr aeranpl e
bronchodi | ators, antitussives or antihistam nes. 22 January 2003 18 The
fol | owi ng EXAMPLES$¢D lustpedetite Fal@hesoRo: EXAMPLE 1 (a) Osanet ant
benzenesu| fonate solvate with 5 Q.25 nol of 4-nethyl-2-pentanone. A
suspensi oh of PSEPETRGTof GTHFECAAL WY FrOFEhIlorGeRE P iGhtdi R&d-HEcerding to
patent application EP-A-673 928, in 2.5 |liters of water and 8.64 liters of
4-nethy|-2-penP§ﬁ8ﬁ€el' prepared and G 32 kg of 300 10 PJaCH solution is
added. The m xture thus obtained is heat.ed at 80-85C with stirring.for 15
m nutes, the aé{gegﬁs tglﬁagégl“sésﬁhé:r?mrpé:rﬁ)s\fé}? a“rkﬁf t%tggcc)érsgémlc&phcaosr!ésJ'?Ss“ washed

until the p:? becgge%é5§$ﬁ&iyy1gb;%?@%%gyi egﬁ%ﬂa rded, QU azeot ropi cal Iy

and the solution is cooled™5 to 25 n a solution of 0.36 kg of

benzene sul fonic agidtiRnl. 15 hdfidy WRid - 2-Peanone i agddegr oy th

stirring. After stirring for 15 hours, the osanetant benzenesulfonate,
solvatediw th 0. 25 nmahedf 4-meirhiriZd-ipentranatsy Jd:5/fdd tered ofd ;oM p. - 176
20 177C (DSC); Yield: 94.80. (b) GCsanetant
walting for the first crystals to appear and in
subsequently increasing the temperature up to
45-50°C, in cooling to 0°C and this temperature is
maintained until the crystallization is complete;
15 2) or by the process comprising the stages which
consist in heating to 60-80°C a solution of
osanetant in isopropanol, in cooling to a
temperature of between 0°C and 50°C, preferably
35-50°C, in then initiating the crystallization,
20 1n cooling to 0°C and maintaining at 0°C until the
crystallization is complate;

- osanetant - crystalline form II capable of being
obtained by the process comprising the stages which
consist in heating to reflux a mixture of osanetant

25 and of approximately 1/1 (v/v) ethanol/isopropyl

ether, in adding isopropyl ether and water in propor-

tions with respect to the final volume of: isopropyl



0.3.kg of a 300 sodi um hydroxide solution is added to a m xture of |.64 kg
of the product obtained in stage (a), of 4.92 1 of dichl oronethane and of
25 3.28 1 of water while maintaining the tenperature at approxi mately 20C,
separating by settling is then carried out and the aqueous»ph I
extracted with 22 January 2003 19 dichl oronet hane. The cggﬁ?ﬁﬁahé%%gﬁnc
phases are washed with water to a pH of1kess than 7.5 and then they are
dried and concentrated by distilling off the dichl oromethane/ water
azeotrope. 5 1.4 1 of ethanol are added to the concentrated sol ution thus
obt ai ned and t kemdrhepgi-oklioaeaeihanes ehhanakeazeotpope 0sosepwyed, while
keepi ng the volunme of the solution constant by addition of ethanol. 1 250 g
of osanetant are alitlaiwied; ito salailt ifoihrsm 9 SA+Ehtt, EXAMPLE 2e Osheet ant -
crystalline forml. The procedures carried out as described In EXAMPLE 1
and the et hanoliing tsaltuticort hebtcai wesh 1 lciorpoisad dis wiiBiEg kgooftkel ution
conprising osanetant in ethanol, is diluted with '.76 kg of ethanol and

t hen heated tocAYStads2tp gPPRarer lar sugrgduantyvaddeding thi anpeaperature
and the mxture is slowy cooled to 20-25C with vigorous stirring. As soon
as the fiPst cryPALYT Qppdar<® i rdthgt? Meontd HrerP f3F F5 hours and
then the mxture is h a;ed_tojé§6%?C and is left at this tenmperature for 3
hours. The m xt"F®GE edk S Y H 2 S t e B tT &S for 15

hours. The precipitate.is filtered,of washed w.th a 60,40 (v/v) 25
et hanol / wat er ni xture ¢oo6l 8d°be 6?%h5h8r58%8615ﬁgcérPéd%&ﬁdggv$acuun1at

o1 e TEAOEY SO0 O ReE S heaReSaRd Lo cosanelal wypryatalline
differential scanning calorimetry (DSC), which gives,
10 by thermograms obtained with a Perkin-Elmer
calorimeter, the melting temperature and the enthalpy
related to sa;d melting.

The DSC was carried out using a Perkin-Elmer
DSC 7 device which is calibrated with respect to the

15 melting endotherms of indium and of lead or of
cyclohexane. For this analysis, from 3 to 6 mg of
product were used in an aluminum dish with a crimped
and pierced cap, in a temperature region from 50°C to
180°C, at a heating rate of 10°C/minute, using nitrogen

20 as flushing gas.

Generally, in the present description, the
physical constants were determined using samples of the
forms I and II with purities of greater than or equal
to 99.9%.

25 The melting temperature and the enthalpy of
fusion constitute essential characteristics in

identifying each crystalline form.



HPLC purity of 99.90 and with a yield of 900 in stage (b) . 5 The osanet ant
- crystalline form| obtained in this preparation exhibited, by
differential scanning calorinmetry (DSC), - a nelting tenperature of 143.6C
- an enthal py of fusion of 68.5 J/g. 10 The osanetant - cr%'?gghlljé' &0pg" m |
‘'obtained in this preparation exhibits, by powder X-ray diffraction analysis
with a SIEMENS D 500 TT diffracto neterpgunder the conditions given above,
characteristic lines for the Bragg 26 angles of 1?.81, 11.04 and 15 16. 84
‘The relative diffractogramis recorded in Figure 1. The powder X-ray

diffraction profile (ddifd atddnon @glE890 de tdien OSaet andd-berystal i ne 20
forml| fromthis preparation is given by the significant lines collated in
TABLE 1 wit bdwier e-atdweliftrenstidngt exprassesbwaden peraent age with respect
to the nost intense line. ( .__ 22 January 2003 21 TABLE 1 OSANETANT -
CRYSTALLI NE diGRMadtilirf fpactilen (HEntSBriagy 2B gl 63 Redateéveined
intensityl7.811 0011. C477. 016. 8465. 86. 7558. 31 3. 5344. 519. ' 9237. 422. 3136. 418. 1
9 34.922. 7330.W1 % c0ENAERD 1BUB. TR 1T02E xgnapopr . 1) 66220 1 1%, | 420. 4
EXAMPLE 3 Osanetant - crystalline formll. 5 The m xture of 100 g of

osanet ant® G819 e FFHMNICNAFh oMaRoHf @t Hikbl Uarfd bf 54926 ) of

i sopropyl ether is heated at reflux under a nitrogen at m)sPhere and with
stirring, ard e ZWPSFtof it 6 dh FoE MY o2 <pr oI 2 et her 4dre added.

10 , The solutian is filtered tq renove any traces of interfering seeds,
then it is ¢doled R d%lrl“‘tﬁé%p%rria%%fer‘i ng and is maintained at this

tenperature for The crystalline form I of osanetant, which
exhibits:

10 - a melting temperature with a peak with a
maximum at 143.6°C = 0.5°C

- an enthalpy of fusion of 68.5 % 0.5 J/qg,
constitutes a preferred aspect of the present
invention.

15 - Osanetant - crystalline form I was also
analyzed by powder X-ray diffraction. The qualitative
study of the diffractograms made it possible to
determine that this crystalline form exhibits
characteristic Bragg 20 lines at approximately 17.81°,

20 11.04° and 16.84°.

The crystalline form II of osanetant, which
exhibits:
~ & melting temperature of 141.8 £ 0.5°C
-~ an enthalpy of fusion of 65.0 = 0.5 J/g,
25 constitutes another preferred aspect of the present

invention.



22 *January 2003 22 5 - 6 hours. Under these conditions, osanetant
crystalline formlIl crystallizes. Cooling is then carried out to
approximately 25C and the m xture is kept stirred for 3 hours. The
crystals, thus separated, 5 are filtered, are washed with é@gaﬁhaﬁ{ZCﬁ)Sw/m
(v/v) ethanol/isopropanol ether m xture and are dried under vacuum at 65C.
In a preparation under these conditionsy573 g of osanetant - crystalline
formll were obtained with 10 an HPLC purity or 99.90. The osanetant -
crystalline formll obtained in this preparation exhibited, by differenti al

scanning calorimetry (&étane Aeti{Hgal enper abume10f whdl a860l5 . - an
ent hal py of fusion of 65.0 J/g. The osanetant - crystalline formll

obt ai ned i n 4d By ps@pey apbwdle X0+ ba v Sdi bfrpowden . XThay qdififitactiven anal ysi s
with a SIEMENS D 500 TT diffracto neter under the conditions given above,
characteri ststu@p ¢1 nelsefoi £ fhecBraggm28madgl es pbst8b3s, tL8. 58 and 18. 97.
The relative diffractogramis recorded in Figure 2. The powder X-ray
diffracti on gelofimengstiiagif thast consaaglesy dprmhexbskassant - crystalline
formll fromthis preparation is given by the significant lines collated in
TABLE 2 wpt FR#ea¢etatsvEC BD29JaifiakinoD03t 23| APRASKEP2LEXEr essed as a
percentage Wwith_rgspect to the nost_intense |ine. TABLE 2 OSANETANT -
CRYSTALLI NE FORM 11 P f PP actROnlbands: (Bragg 29 angl es)Rel ati ve
intensityl8.35100I8.5839.3918 9735, 914.0 %0.21% 0523.49%0.4;2£“%712.0521.22
2.5418. 4823. 0617. 5317. 2116 0124°40%57 5391164943721 SP7P5153P1 1a1Y. 8627. 1710

-81 5 EXANP%§%4the process for the manufacture of each of the

crystalline forms of osanetant makes it possible to

10 have available well defined crystalline forms and is
thus very advantageous for the use of osanetant as
medicament and for the acquisition of the authorizations
necessary for the marketing of said medicament.

More particularly, the production of a

15 product having a well defined crystalline form makes it
possible to prepare pharmaceutical formulations having
a constant and reproducible composition, which 1is
particularly advantageous when said formulations are
intended for oral administration.

20 Thus, according to another of its aspects, a
subject matter of the present invention is a
pharmaceutical composition comprising, as active
principle, osanetant - crystalline form I or osanetant
- crystalline form II.

25 The crystalline forms of the invention can be
appropriately administered orally, parenterally,

sublingually, transdermally or by inhalation. The



Csanetant - crystalline formll. The procedure is carried out as described
in EXAMPLE 1 but the ethanolic solution obtained at the end of stage (b),
conposed of 3.3 kg of solution 10 conprising osanetant in-ethanol, is
concentrated to 2.2 kg and then diluted with 1.175 1 of isepr ,
heating is then carried out to reflux with 22 January 208%J§§M§?¢$$$%g1
and 37.9 m of water and 3.9 1 of isopriopyl ether are added to the m xture.
The solution thus obtained is filtered and is cooled to 45C with stirring,
the crystallization is initiated and this 5 tenperature is maintained for 5

hours and 3QuBuni esr aldes VB X3 eci 51 €00d esle t &3RDEL apdrkepliesthased at this
tenperature for 3 hours. The product thus crystallized is filtered off, is

washed with en IHSB8Indtming idasolthsopsopybseéherom xhar@i andses doi ed
under 10 vacuum at 65C to constant weight. Osanetant crystalline formll is
t hus obt ai nezk EMAE ndsanetlentweigrystal thaepdoients252 nl of water are
gradual ly added to a 15 solution, heated to 70C, of 100 g of osanetant
crystal | i ne Norewthe (e ai thetl ast des v bediphe EXAWPLEL Sjerad378 al of
ethanol, cooling is then slowy carried out to 20-25C wi th vi gorous

stirring, 2t MCIIBtEI I zats GMESIBNE iR i @Y QPP Iheum kt Re2ls kept 20
stirred for 15 hours, The mxture is gradually heated_to 45-50C and is |eft
at this tenpEfRl % dt- 3 W F ottt dgEe St P takried®cli®; this
tenperature is nmintained for ours and then_ the product thus

preci pi t at ecPlf%Lef‘ﬁn?% e oift_;O @@é&gw@hl% %%7@%6(\1/‘%7} 58" effianol / wat er

m xt ure cool hefarehand to 0C is.dried. under a . _Osanet ant
- crystalHré?k%ﬁ%éﬁ 'S t?ﬁ%'%%t%?%%d?lgé%Zgﬁghghr§¥%gggg%5gEgg%PEE 6

Gsanet ant - @ﬁys@ﬁﬁggr@af%a.m |. The procedure is carried out as descri bed
in EXAMPLE 1, stage a) and the first part of stage b). 5 After ‘distilling

of f the dochl oronmet hang{ wad esi fgeotdOPe, rbsAProOpaprt i s added and then the
di chl or onet hane/ i sopr opanol azeotrope is renoved whil e keeping the vol une

constant by pitwlthd o6 tof cd B opsmpandt 1 orddeo f SOpe opasebnsolntennibhys obt ai ned
is concentrated 10 by distillation under reduced pressure until conprising
225.4 g of osametanive npBBcidleiie. peefongiehyraiked ©ft260 g of
osanetant/liter. This solution, the tenperature of which is in the region
of 60C, is skhzyeriCceltUcdl revolRi¢ohs/aMaAutesiti eATARLPRAPERHEEC
animals and to human beings for the treatment ol
15 diseases which require a treatment based on the
administration of an antagonist of the NK-3 receptors,
such as, for example, those indicated in EP-A-673 928.
The appropriate single-dose forms for
administration preferably comprise oral forms, such as
20 tablets, optionally divisible tablets, gelatin
capsules, powders and granules (for which the dosage
unit can be represented, for example, by a sachet), and
forms for sublingual and buccal administration, it also
being possible for the forms for transdermal
25 administration to be prepared by using the novel

crystalline forms of the invention as active

principles.



15,type.paddle stirrer with a rotation dianeter,of 7 cmfor a reaction
volume or 0.5 liter ina 2 liter reactor. Sinultaneously, this solution is
cooled with a |inear cooling gradient of -20C/ hour. At the tenperature of
40C, the nediumis seeded with 50 by 20 wei ght of crystal sogf -
form! and cooling of the solution obtained is continued tggd%fﬁﬁﬁﬁé?ﬁ%
cooling gradient of -20C hour. The nedizmis nmaintained at 0OC for 6 hours
and then the crystals forned are filtered of.. They are washed with 25

i sopropanol and are then dried under vacuum at 80C. Osanetant - crystalline
forml is thus obtainaghawtdh soyiel dombo980ion 22 Jasparyd20A3tBe EXAMPLE 7
Gsanetant - crystalline forml 1.2 g of NaOH in 20 m of 1000 ethanol are
added to a suspensi orelpfe2d, grlod Dsahet aptibehgeamei 5 sikédnateh sol vate
with 0.25 nol of 4-nethyl 2-pentanone, obtained in EXAVMPLE 1, stage a), in
60 M of | Ohatieernticil eexsipienng focthons hpolatan, asbheah,tenperature

t he sodi um benzenesul fonate forned is filtered off and washed with 10 nl of
i 000 et hanolladrsD mapicritandtearatei stalfedroftnagrabibsphiri c
pressure,_ 40 m_of water are then added at 70C and the mi xture is allowed
to returm t MR ehtCRRmpRreRared AR odHCESSEheT fY+sR €F)8Fal s appear, the
m xture is stirred for 15 hours. and is then heated at 45-50C for 15 3

hours. The MBRIRRFIZRIBF EW 1D D ANT EHi S2E pef BEGFEYi §°nmh ﬁ%ained f or
15 h . T ipitate f d.is filt f it

et hanol / wat e /1o T 9y E 7t TR o551 S B4For Shahi 1D et APEbr CHEYi ng
under VaC”“R%§%$§§§%3§§¥éﬁ 9%&@@Oéaﬂf%ég£efgi£8§n%%o§ﬁ€ gptaipede(yield

99.6% . EXA ane crystalline form e procedure’is carried
out as descrjpet-igm EXAVPLE 1, stage a) and the first part of stage b). 25
After distilling off the dichloronmethane/ water azeotrope, ethanol is added
and theni¢o he di chl or onet hanet i heaokuazgepteppeat sonenpvedtuhhka by22

January 2003 27
mixing the active principle with a diluent and by
pouring the mixture fhus prepared into soft or hard
gelatin capsules.

The active principle can also be formulated

15 in the form cf microcapsules, optionally with one ox
more fillers or additives.

In the aerosol forms, the active principle is
administered by devices which make possible the
absorption by the respiratory route of a dosage unit.

20 In the pharmaceutical compositions according
to the present invention, the active principle can also
be in the form of an inclusion complex in cyclo-

dextrins, their ethers and their esters.

Finally, the active principle can be used in

[AS)
w

combination with other active principles, for example

bronchodilators, antitussives or antihistamines.



keepi ng -t he vol une constant by addition of ethanol. The ethanol solution
thus obtained is concentrated by distillation until conprising 100 g of

osanetant in 240 nml of ethanol, i.e. a concentrati on of osanetant of 5
34.70 by weight. This solution, the tenperature of which i§2i.15nl% IRl on
of 70C, is diluted with 50 M of water, i.e. a final concentrafion o

osanetant of 22.3% by weight. This solutgon, stirred with an inpeller-type
paddl e stirrer, is cooled with a Iinear 10 cooling gradient of -15C/ hour.
‘At the tenperature of 40C, the mediumis seeded with 50 by weight of
crystals of osanetant THeoravl)owanth EXANPIES Si Toud i raresl whéh a cool ing
gradient of -5C/ hour to 20C. The nediumis maintained at 20C for 4 hours.
The osanet antnvEntsiuspensi on t hus obtained is reheated with.a heating

gradi ent of +14C/ hour to 48C and then nmaintained at 48C for 2 hours. This
suspension is cool ed tEXAMRIEANY h a cooling gradient of -5C hour. The
suspension is maintained at 20C for 4 hours and then the crystals 20 forned
are filtered of f. Theylar &siste Wikeh zhee St hirmA Fat ek v sd/ wothy/ v)

m xture and are then dried under vacuum at 80C. Gsanetant - crystalline
forml i< tHus OBt Med ARSI yieIREDaRR Bt er than 900. 22 January
2003 2S C?>~AIM5 1. Praocess for_ the C%{yst 4i,zation of Oosanetant, =
characterized in that:* 51P O 4 ]t:o@p i 59 iyt 1 RENT AT 208 6P

inmpurities ic%f&%’iicﬁ%! Inoiebztfeadirgen aanclcleﬁtrhaalnI%/ \A@E{%%%gn%ﬁéﬁglngé?ﬁgm i sopr opanol

to give the Crys ormT; osanet a e€sS than 20% of

I mpurities ia%-%yﬁf!diaze%i r‘zlffﬂ %{%%léfs&ﬂ@]pyéﬂ&08 ?é@‘gj{iﬁ@:@ro@" xture

to give the crystalline formll. cess according to alm1,

characteri ze@ﬂ&ﬁﬂaziﬁt&m and deeperedysi@l bizedigosprkges | ess than
| 00 of inmpurities.” 3. Process for the preparation of osanetant ‘15 -

crystal ligne ayindoaccrding ddidd aiThd ©1xGhad tRus chiatachedi zed in that
osanetant is crystallized froman ethanol/water m xture or from
i sopropanol .hehtdRt coes0f8F°Q hel hr eparatimm Ofr osanmetmates, ctigstal line form
Il according to Caiml or Caim?2, 20 characterized in that osanetant is
crystal |l i zed®dugaHaarPhase is then removed and the organic phase is
washed until the pH becomes less than 8. The drying is
carried out azeotropically and the solution is cooled
15 to 25°C, and then a solution of 0.36 kg of benzene-
sulfonic acid in 1.15 1 of 4-methyl-Z2-pentanone is
added with stirring. After stirring for 15 hours, the
osanetant benzenesulfonate, solvated with 0.25 mol of
4-methyl-2-pentanone, is filtered off; M.p. = 176 -
20 177°C (DSC); Yield: 94.8%.
(b) Osanetant
0.3 kg of a 30% sodium hydroxide solution 1s
added to a mixture of 1.64 kg of the product obtained
in stage (a), of 4.92 1 of dichloromethane and of
25 3.28 1 of water while meintaining the temperature at

approximately 20°C, separating by settling is then

carried out and the aqueous phase 1s extracted with



et manol i sopropyl ether m xture. S. Process according to Caiml or aim
2, characterized in that: - either water is added to a solution of
osanetant in 25 ethanol and heating is carried out to a tenperature of |ess
than or equal to the reflux tenperature of the AMENDED SH g
‘January 2003 29 solvent and then cooling is carried out |%ﬁ%’é¥ar¥gﬁ8 tain
osanetant - crystalline forml; - or aisolution of osanetant in isopropanol
is heated to a tenperature of | ess than or equal to the reflux 5
‘tenperature of the solvent and cooling is carried out in order to obtain.
osanet ant - ddroysicdridehdroy mdHe -caobirsopropydn et hehases aweewaanhedadded to
a solution of osanetant in ethanol, heating is carried out to a tenperature
of | ess thawiah eqiar tw tsheH efffl bedD tremper at vard ofhehet 8oy vene and
cooling is carried out in order to obtain osanetant - crystalline formll.

6. Process stc¢@diang twrrgeiitnEdbrbyt il $rebbirg i ohf oth®sanet ant -
crystalline forml, characterized in that: 15 - either water is added to a
sol ution of dsAnEaRe HHER] HERTRT AREHSRRHg is carried out to a

tenperature of 60C to 7SCandthncoI|ng| carried ou - sol ution
or osanetant in i sopraop er?g"a?t"\@ﬁ F&%@@%%&q@o&qqﬁ:&r’l%a&aﬁl ed

20 7. P d d h
added to éﬁfaﬁaﬁﬁ&"&% S4B G TRt oL T EoUar VTR out o a
t enper at ure qf aGnOOf%gQ#Latgtgi%thseq: &L&g ﬁfgr réﬁg ﬁ)gtth35v§ ukocess

accordi ng to Ui er’l ze t hat~cool i carri e out to

20- 25C, the%@léﬂl@uamﬂy%&léﬂ%w d8aividh ab ede AVENDED SHEET
1 260 g of osanetant are obtained in solution in
10 ethanol.
EXAMPLE 2
Osanetant - crystalline form I.
The procedures carried out as described in
EXAMPLE 1 and the ethanolic soclution obtained, composed
15 of 3.3 kg of solution comprising osanetant in ethanol,
is diluted with 1.76 kg of ethanol and then heated to
70°C. 3.2 1 of water are gradually added at this
temperature and the mixture is slowly cooled to 20-25°C
with vigorous stirring. As soon as the first crystals
20 appear, stirring is continued for 15 hours and then the
mixture is heated to 45-50°C and is left at this
temperature for 3 hours. The mixture is cooled to 0°C
and left at this temperature for 15 hours. The
precipitate is filtered off, washed with a 60/40 (v/v)
25 ethanol/water mixture cooled beforehand to 0°C and

dried under wvacuum at 80°C



22-January 2003 30 or there is a wait for the first crystals to appear,
and, subsequently, the tenperature is increased to 45-50C, cooling is then
carried out to OC and this tenperature is nmaintained. 5 9. Process
according to aim7, characterized in that cooling is carbi
tenperature in the region of 40C, the crystallization is i%??lgggae'g,é(@ggl =ng
is continued to 20-25C, the osanetant suspension forned is reheated to
45-50C and 10 then cooling is carried out to 20-25C. 10. Process according
to Caim'o, characterized in that a solution of osanetant in iscpropanol
is heated to a tenperainder afhd BN dhen coohébgnts-carried out. 15 ~
11. Process according to Caim10, characterized in that cooling is carried
out to a tenperstalrleirod betrwveerwd:s anch SO@ et hey coyst ahédzai tbnans t hen
initiated, cooling is subsequently carried out to OC and the m xture is

mai nt ai ned &APWPC.PROLUR.oProvtetss antordimge tyigl diaf590drinhetpgeparati on
of osanetant - crystalline formlIl characterized in that isopropyl ether
and water areladded to a solution of osanetant in ethanol, heating is
carried out to reflex, then cooling is carried out _in 25 an

et hanol / i%opropyl et heF%i ¥R 2R sopropyd tat hihe aht Rat ePPafe gl ded,
heating is carried out to reflex and then cooling_is carried out. AMENDED
SHEET 22 Jdhddty® R0PH52 4T Fﬁ%&géjst%%tolmiﬂjgg{%r%ﬁ’af 15°2BH4PEct eri zed
in that a sal ultoiroinmeog,os é)ant in an ethanol /i sopropyl ether mxture is
heated to reftux, ™ so‘p¥o§§/$ ether and water are added, cooling to 40-50C 5

is allowed to take place, fhen gither the.crystalijzagben is initiated or

there is a wait fog the first crystal’s to appear, and cooling is

subsequently carried outaf 02h2B5 d4. rPs068Ssraggordsng.to any one of
Claims 1 10 to 13, characterized in that the osanetant to be crystallized

is prepar®d by neutralTzatssdsnmefant s- benzenesul fionabem iSobOsanetiant -
crystalline forml, capable of being obtained by a process according to any
one of 15 Clii nmshils pPrepardtion ldxkhditharkgtpovded Karthat it exhibits: -
- anelting tenperature with a peak with a maxinumat 143.6 0.5C - an

ent hal py of duSiorchioBsEBalysss Jyyth2n IBEMENAnEt akP TTceAyéfapFitae form
1, capable of being obtained by a process according to an¥ one of C ains
|, 2, 4, S "%t ‘F%d%ﬁdtlé%a?%%%F}Q%ﬂ FhVERatPPY e exAPBFESECI 15 AE| ¢t | ng

temperature {0, a-peak W LD, 8522 "WLIEMN &L {4152, 912G04° ang
15 16.84°..
The relative diffractogram is recorded in
Figure 1.
The powder X-ray diffraction profile
(diffraction angles) of the osanetant - crystalline
20 form I from this preparation is given by the
significant lines collated in TABLE 1 with the relative

intensity, expressed as a percentage with respect to

the most intense line.



- an enthal py of fusion.of 65.0 0.5 J/g. AVENDED SHEET 22 January 2003
32 17. OGsanetant - crystalline forml according to Caim 16, characterized
in that its powder X-ray diffractogram exhibits characteristic Bragg 2B
lines at approximately 17.81, 1i.04 and 16.84. 5 18. (Osaneban

‘crystalline formll according to Claim15, characterized |?9fﬁgyapﬁém%%mder
X-ray diffractogram exhibits characteripgtic Bragg 2A | ines at approxi mately
18. 35, 18.58 and 13.97. 19. Pharmaceutical conposition conprising, 10 as
‘active principle, a conpound according to either one of Clainms 15 and 17.
20. Pharnmaceutical conposition conprrsen®,las active principle, a conmpound
according to either one of Cains 16 and 18. 15 ~ 21. Conposition according
to daim20 or Caim?2l, CSANETENEY i~z @RYISTATRAING tFORM in the form of a
dosage unit_conprising 0.5 to 500 ng of active principle. 22. Conposition

according to d ai rized{in th do nj,t conprises
from1 to 250 %‘l‘zﬂ”a%éjjﬁ?f%ﬁ% e. AVENDED%ﬂ%EﬁrQe PRECRSYEY
. A&( % Ay AE.| AAE. A BT PR N =, AQA. AA. A9. 2. AU 9. AL. | . A&. . ABM AL2.
Ahl L. AS. . Al. ASAl E. A. . AI1.7A88 E. A{ YE. ALAI CA{ AU ALY. . AAY- 6\
5@ 0j {vqgl gh] X] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]calc
a] ca] ca] ca]jca] ca] ca] ca]xia]eaU] ca] cal] calj kg#$23l sz| s d_ Z] ] ca] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]%glc%gca]ca]ca]c<a]ca]ca]ca]c%]c%]ca]ca]ca]ca],a]ca]c
aJca] ca]ca!l0lvw& K b ¢c X-8
%f,<:}xsnic_Z]]ca]ca]ca%ca ca]ca]ca]ca]Ta]ca]ca]ca]%%]g@]ca]ca]ca]ca cal ca]
ca] ca] ca] cd] ca] ca] ca] cal¢aJca] ca] ca] ca! £Vk! Qab %

13.533 44.5

19.92 37.4

22.31 36.4

18.19 34.9

22.73 30.6

19.60 29.45

22.15 28.2

25.10 23.3

23.49 22.1

18.66 22.1

15.14 20.4

EXAMPLE 3

Osanetant - crystalline form II.

5 The mixture of 100 g of osanetant -
crystalline form I, of 92 ml of ethanol and of 92 ml of
isopropyl ether is heated at reflux under a nitrogen
atmosphere and with stirring, and then 2.96 g of water
and 306 ml of isopropyl ether are added.

10 . The solution is filtered to remove any traces
of 1nterfering seeds, then it is cooled to 43 - 47°C

with stirring and is maintained at this temperature for




& N j |wmnhc?Y]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cajcajc alc
alc aJca]ca]ca]ca]ca]ca]calcalcalcalcaljcaljcalj v w

Er) PQ xsni d_ Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca!/”./57Gfg

>?Hl Z} xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]Jcal]Jc'X] ca] caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca2&WMWW_U} xsnid_Z]]]ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
]ca] cal M\ gh7l | wnmhc”~Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal] ca] calxal calleurd calcdd cajlcaiecatcafical calcabkahsaekt -

Lz} xsni d.Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cajredtal thjzafea) cAl] cajgatallizes. Cooling is then

Zf hxz%&LMoco| w mhc”Y] ] ca] ca] ca] ca] ca] ca] cagca] ca] ca] ca] c*a] ca] ca] ca] ca]ca]c
a] ca] ca] ca] daqcra]%%]@af} c‘%ii] cjredealebity] éa] €agBd4tlpepnixture 1is

W\l ATB n” ##| wr mhc”Y] ] cal ca] cagca] ca]éca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] d@ﬁ&%}%ﬁ}@éﬁ%ﬂ%}%d}%ﬁrea} Th®) ERYERRLA) ¢ pea] é&pééa#ﬁﬁ#### $$5;
PKEX$$$$S YT Yal 94 | xsnid_Z7]

ca] ca] ca]ta]ta] cat %a%%gﬁ%%]%%%?cﬁﬂea] g })gg}gg%gg] igfgi ?}@3} gg]' gcg] C?l]
IIIIIIII Z

Calcal ) cal 6] 4 £l €S A7 by capcaf ] Lo oaGaten) Eaf CH] CATEA) cal cat) -2

BRSSP =S -}xsnid_Z]]]ca]ca]ca]ca] ca] ca] cal ca]
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] Ca] . 2.@X.Z....... I1ghrhlbidbhih003Q80KQL0} xaoid_Zbhhealeakcalaakeal cal ca
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] ca] cal 5556C6y666666/ 7" 7f 7g7777h888939[ 999999: : :: Q } xsnhc”Y] ] ca] ca] caU] ca] c
a] ca] ca] ca] ca] ca] ca] calka] cadratealca] caycaktaloeg] cﬁa]rma]lda]oba]acal]e@a] caljcalc
ajcaJcaljcalQz:{::::::;
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BRRRR
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OSANETANT - CRYSTALLINE FORM II

Diffraction bands Relative intensity

(Bragg 26 angles)
18.35 100
18.58 39.30
18.97 35.49
14.09 30.2
16.05 23.49
20.47 . 21.87
12.05 21.2
22.54 18.48
23.06 17.53
17.21 16.01
24.44 15.63
21.54 14.34
21.17 13.53
11.6 10.86
27.17 10.81

5 EXAMPLE 4

Osanetant - crystalline form II.
The procedure is carried out as described in
EXAMPLE 1 but the ethanolic solution obtained at the
end of stage (b), composed of 3.3 kg of solution
10 comprising osanetant in ethanol, is concentrated to
2.2 kg and then diluted with 1.175 1 of isopropyl

ether, heating is then carried out to reflux with



109GLO%H () - &LO%H& ()- YI0%H& ()-y10%4& ()-, 10%4& ()- 10%4& ()- WANABUVY
10@ 10%4& ()-! (SH10%HHE ()- @ 10%K ()- @
0L0%H8 () - SHF10%4& () -, 10%4& () -  UMIEUV7 105F10%& () -
41094 () - @210%4& ()- @010%& ()-@. 10%& ()-, 10%4& ()-
10@‘9108/35&' ()-9 1096& ()-F'1 109%& ()-10% ()-" 10H 10H #2anuary 2003
10H@T 10948 () - 71 dEbC 10Sf 91096& ()- 24
1096& () - mM0%& ()-gl09%6& () - GLOYE& () - 1096& ()- NdELC
'101096& () - S109B& () - @OYBE () - Y&L09B& () - 1096& () - FS1096& () - =kdEbC
10S*31096& (-ifqri0nhe and S & Y )of Hat9B&NJ - R@MLOISEL £9p2 dpDIBE () - Lz
ZdEbC 1085 1096& ()-f331096& ()-f 2
10968 () - f 9CEERBS: 0e 1acKewb & JEhey FLOYBE ) -?thtlei‘rCPde‘Dd@ Lo
10%HHE () - T° s10%6& () F' 10948 () - &10%& () -
105f 771096 & OB < H@U® /@Iﬁi/@lsspwq%e%»qo@/&a Q)WBWg

09 H( H& () - SOM 109%& 9M 10% H, H& ()-SL 10%: r S4
10L(31(()%4&(%)3 QATEIR%e: Q; egfofc%@t(a)lllchf%’2 o Fbﬁjitbb@é%ﬁl ?ﬁ?F%ﬁ%%HyH&' ()-m
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0 A e LA (A Br 108 e
is filtered coff, is washed with a 19/81 (v/v)
ethanol/isopropyl ether mixture and is dried under_

10 wvacuum at 65°C to constant weight. Osanetant -
crystalline form II is thus obtained.
EXAMPLE 5
Osanetant - crystalline form I
252 ml of water are gradually added to a
15 solution, heated to 70°C, of 100 g of osanetant -
crystalline form II (obtained as described in EXAMPLE 3)
in 378 ml of ethanol, cooling is then slowly carried
out to 20-25°C with vigorous stirring, the
crystallization 1s initiated and the mixture is kept
20 stirred for 15 hours. The mixture is gradually heated
to 45-50°C and is left at this temperature for 3 hours.
Slow cooling to 0°C is carried out, this temperature is
maintained for 15 hours and then the product thus
precipitated is filtered off, washed with a 60/40 (v/v)
25 ethanol/water mixture cooled beforehand to 0°C and is

dried under vacuum at 80°C. Osanetant - crystalline

form I is thus obtained.
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EXAMPLE 6
Osanetant - crystalline form I.
The procedure is carried out as described in
EXAMPLE 1, stage a) and the first part cf stage b).
5 After distilling off the dichloromethane/
water azeotrope, iscopropanol is added and then the
ichloromethane/isopropanol azeotrope is removed while
keeping the volume constant by addition of isopropanocl.
The isopropanol solution thus obtained is concentrated

10 Dby distillation under reduced pressure until comprising
225.4 g of osanetant in 680 ml, i.e. a concentration of
260 g of osanetant/liter. This solution, the
temperature of which is in the region of 60°C, is
stirred at 400 revolutions/minutes with an impeller-

15 type paddle stirrer with a rotation diameter of 7 cm
for a reaction volume of 0.5 liter in a 2 liter
reactor. Simultaneously, this solution is cooled with a
linear cooling gradient of -20°C/hour. At the
temperature of 40°C, the medium is seeded with 5% by

20 weight of crystals of osanetant - form I and cooling of
the solution obtained 1s continued to 0°C with the
cooling gradient of -20°C/hour. The medium is
maintained at 0°C for 6 hours and then the crystals
formed are filtered ofZ. They are washed with

25 isopropanol and are then dried under vacuum at 80°C.
®sanetant - crystalline form I 1s thus obtained with a

yreld of 93%.
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[ 5 éﬁlfonate, solvate with 0.25 mol of 4-methyl-
2-pentanone, obtained in EXAMPLE 1, stage a), in 60 ml
of 100% ethanol. After stirring for one hour at ambient
temperature, the sodium benzenesulionate formed is
filtered off and washed with 10 ml of 100% ethanol.

10 50 ml of ethanol are distilled off at atmospheric
pressure, 40 ml of water are then added at 70°C and the
mixture is allowed to return to ambient tempera;ure. As
soon as the first crystals appear, the mixture is
stirred for 15 hours and is then heated at 45-50°C for

15 3 hours. The mixture is cooled to 0°C and this
temperature is maintained for 15 hours. The precipitate
formed is filtered off and washed with an ethanol/water
(1/1, v/v) mixture cooled beforehand to 0°C. After
drying under vacuum at 80°C, 15.14 g of osanetant -

20 form I are obtained (yield 99.6%).

EXAMPLE 8
Osanetant - crystalline form I
The procedure is carried out as described in
EXAMPLE 1, stage a) and the first part of stage Db).
25 After distilling off the dichloromethane/

water azeotrope, ethanol 1s added and then the

dichloromethane/ethanol azeotrope is removed while
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& () - uUR ()-S W& ()-. 10% & ()-!
igégfkf%):fkaéggﬁg aHgégﬁ%§E§%i6n19f6§b£%,'?g(diluted with 160 ml

of water, i.e. a final concentration of osanetant of
22.3% by weight. This solution, stirred with an
impeller-type paddle stirrer, is cooled with a linear

10 cooling gradient of -15°C/hour. At the temperature of
40°C, the medium is seeded with 5% by weight of
crystals of osanetant (form I) anc cooling 1s continued
with a cooling gradient of -5°C/hour to 20°C. The
medium is maintained at 20°C for 4 hours. The osanetant

15 suspension thus obtained is reheated with .a heating
gradient of +14°C/hour to 48°C and then maintained at
48°C for 2 hours. This suspension is cooled to 20°C
with a cooling gradient of -5°C/hour. The suspension is
maintained at 20°C for 4 hours and then the crystals

20 formed are filtered off. They are washed with the
ethanol/water (60/40, v/v) mixture and are then dried
under vacuum at 80°C. Osanetant - crystalline form I is

thus obtained with a yield of greater than 90%.
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5 i) osanetant comprising less than 20% of
impurities is crystallized in an ethancl/water mixture
or from isopropancl to give the crystalline form I;
ii) osanetant comprising less than 20% of
impurities is crystallized in an ethanol/isopropyl
10 ether/water mixture to give the crystalline form II.
2. Process according to Claim 1,
characterized in that the osanetant to be crystallized
comprises less than 10% of impurities.
3. Process for the preparation of osanetant
15 - crystalline form I according to Claim 1 or Claim 2,
characterized in that osanetant is crystallized from an
ethanol/water mixture or from isopropanol.
4. Process for the preparation of osanetant
- crystalline form II according to Claim I or Claim 2,
20 characterized in that osanetant is crystallized from an
ethanol/isopropyl ether mixture.
5. Process according to Claim 1 or Claim 2,
characterized in that:
- eilther water is added to a solution of osanetant in

25 ethanol arnd heating is carried out to a temperature of

l}ess than or equal to the reflux temperature of the

AMENDED SHEET
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temperature of less than or equal to the reflux
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(@]

temperature of the solvent and cooling is carried out

in order to obtain osanetant - crystalline form II.

6. Process according to Claim 5 for the
preparation of osanetant - crystalline form I,
characterized in that:

15 - either water is added to a solution of osanetant in
ethanol and heating 1s carried out to a temperature of
60°C to 75°C and then cooling is carried out;

- or a solution of osanetant in isopropanol is heated
to 60°C-80°C and coolirng is carried out.

20 7. Process according to Claim 6,

characterized in that water 1s added to a solution of

osanetant in ethanol, heating is carried out to a

temperature of 60 to 75°C and then cooling is carried

out.

-

8. Process according to Claim 7,

8]
wn

characterized in that cooling is carried out to

20-25°C, then either the crystallization is initiated

AMENDED SHEET
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is initiated, cooling is continued to 20-25°C, the
osanetant suspension formed is reheated to 45-50°C and
10 then cooling is carried out to 20-25°C.
10. Process according to Claim 6,
characterized in that a solution of osanetant in
i1scpropanol is heated to a temperature of 60-80°C and
then cooling is carried out.
15 . 11. Process according to Claim 10,
characterized in that cooling is carried out to a
temperature of between 0 and 50°C, the crystallization
is then initiated, cooling is subsequently carried out
to 0°C and the mixture is maintaxned at 0°C.
20 12. Process according to Claim 5 for the
preparation of osanetant - crystalline form IT
characterized in that isopropyl ether and water are
added to a solution of osanetant 1n ethanol, heating is
carried out to reflux, then cooling is carried out 1in
25 an ethanol/isopropyl ether mixture, isopropyl ether and

water are added, heating 1s carried out to reflux and

then cooling is carried out.

AMENDED SHEET
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l14. Process according to any one of Claims 1

10 to 13, characterized in that the osanetant to be
crystallized is prepared by neutralization of its
benzenesulfonate.

15. Osanetant - crystalline form I, capable
of being obtained by a process according to any one of

15 Claims 1, 2 and 5 to 11 &and characterized in that it
exhibits:

- a melting temperature with a peak with a
maximum at 143.6 % 0.5°C
- an enthalpy of fusion of 68.5 = 0.5 J/g.

20 16. Osanetant - crystalline form II, capable
of being obtained by a process according to any one of
Claims 1, 2, 4, 5, 12 or 13 and characterized in that
it exhibits:

- a melting temperature with a peak with a

25 maximum at 141.8 * 0.5°C

- an enthalpy of fusion of 65.0 = 0.5 J/g.
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10 as active principle, a compound according to either one
of Claims 15 and 17.

20. Pharmaceutical composition comprising,
as active principle, a compound according to either one
of Claims 16 and 18.

15 : 21. Composition according to Claim 20 or
Claim 21, characterized in that it is in the form of a
dosage unit comprising 0.5 to 500 mg of active
principle.

22. Composition according to Claim 21,
20 characterized in that said dosage unit comprises from 1

to 250 mg of active prainciple.
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