- 1 - CRYSTALLI NE FORMS GLYTI . The present
invention relates to four distinct crystalline forns
and to an anor phous form of
[4-(3-Fluoro-5-trifluoronethylypyrn-2-yl)-piperazin-1
- y1H5_
nmet hanesul fony1-2-((S)-2, 2, 24ri fl uOro-1 -net hyl - et hoxy
) - phenyl ] - met hanone, and to their use in the
preparati on of pharmaceutical conpositions.
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
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peaks obtained with a CukKa radlatlon expressed in
‘degrees 2Theta = 13.-1, 14.3, 15.4, 16.2, 17.1, 17.2,
17.6, 18.0, 19.8, 20.1, 20A, 21.0, 2216 and 24.3 (
0.2). - la- In another aspect, g h&exls provided a
crystalline formA of [4- (3-$Lug fflfluoronethyl
pyrldln 2-y1) - pi perazin-
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expressed in degrees 2Theta = .
In another aspect, there is provided a crystalline form A of [4-(3-Fluoro-5-trifluoromethy}-

pyridin-2-yl)-piperazin-1-y1]-[5 -methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-methanone characterized by the following X-ray diffraction peaks obtained with
a CuKo radiation, expressed in degrees 2Theta = 13.1,14.3,154,16.2,17.1,17.2, 17.6,
18.0, 19.8, 20.1,20.4, 21.0, 22.6 and 24.3 ( 0.2).



11 A 15.4, 16.2, 16.4, 17.8, 18.3, 19.2, 20.1, 21.0,

22.0, 22.5, 26.4 ( 0.2). In another aspect, there is

provided a crystalline formB of [4-(3
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70% are in a formas defined herein. I n anot
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® wihB Al hdiaton EssRd in degrees 2Theta =114, 15.4, 16.2, 16.4, 17.8, 18.3,

19.2,20.1, 21.0, 22.0, 22.5 and 26.4 ( 0.2 ).

In another aspect, there is provided a crystalline form B of [4-(3-Fluoro-5-trifluoromethyl-

pyridhi-z-yl)-piperazin- 1-y1]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-methanone characterized by an infrared spectrum having sharp bands at 1644,

1635, 1621, 1599, 1567, 1514, 1488, 1398, 1343,. 1328, 1291, 1266, 1183, 1155, 1690,
1022, 1003, 973, 958, 938, 920,897, 822, 783, 753, 740, 683 and, 638 cm™ (+ 3 cm™).

Tn another aspect, there is provided the crystalline forms A and B of [4-(3-Fluoro-5-
trifluoromethyl-pyridin-2-yl)- piperazin-1-yIJ-5 -methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]- methanone wherein at least 70% are in a formias defined herein.

In another aspect, there is provided a method for preparing a crystalline form A of
[4-(3-Fhuoro-5-trifluoromethyl- pyridin-2-yl)-piperazin-1-ylj-[5-methanesul fonyl-2
_((S)-2,2,2—triﬂuoro—1_-meﬂlyl—ethoxy)— phenyl}-methanone comprising the steps of:

- . either recrystallization of [4-(3-Fluoro-5-triflucromethyl-pyridin-2-yl)-piperazin-1-y1]-
[5-methanesulfonyl-z-((S)—2,2,2-triﬂuoro—1—methyl-ethoxy)-phenyl]-methanone after
seeding;

- or recrystallization of [4—(3-Fluoro-S~triﬂuoromeﬂ1y1—pyridin—2—yl)-piperazin-1-yl]-[s-

methanesulfonyl—2-((S)—2,2,2~triﬂuoro—1-méthyl-ethoxy)—phenyl]-methanone and
spdntaneous crystallization below about 40 °C, without seeding.



- either recrystallization of
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active ingredient In one aspect, there is

provi ded a pharnaceutical conposition conprising a
crystalline formA, B, of
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Figure 7: shows a DSC (Differencial Scanning
Calorinmetry) curve of a typical lot of formB of [4 -
( 3 -Fluoro-5-tifluo ronmethyl-pyridin-2-yl1l) - pip
erazin-1 -yl]- [5-nethanesul fonyl-2- (
(S)-2,2,2-trifluoro-1-methyly, ethoxy) -phenyl]
-met hanone. Figure 8. shows a TGA (Therno
Gravinetric Analysis) curve of a typical lot of form

of 5. ; Gravimetric Analysis) curve of a typical lot of form A of
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Diffraction n L i@ RktidDlpakrd S dtvpicalot of form B of
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e oy R (Y Br.5e IP%?ES 198 B BT oo B of [4-(3-Fluoro:5-
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xy) - phenvl | - ha ' e 11: shows a DSC -
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typical |ot of form C of 7
[4-(3-Fluoro-5-trifluoromnethyl-pyridin-2-yl)-piperazi
n-1-yl] - [5-nethanesul fonyl 15 .
2-((5)-2,2,2-trifluoro-1-nethyl - et hoxy) - phenyl ]

- met hanone. Figure 12: shows a TGA (Therno

G avinmetric Analysis) curve of a typical |lot of form
C of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n-1-y1] - [ 5- net hanesul f ony1- 2-
((S)-2,2,2-trifluoro-I-nethyl-ethoxy)-phenyll-nethano
ne. Figure 13: shows a XRPD (Powder X-Ray
Diffraction) pattern of a typical lot of the 20

anmor phous form of 7
[4-(3-Fluoro-5-trifluoromnethyl-pyridin-2-yl)-piperazi
n- | -yl] - [5- nethanesu]fonyl-24
(S)-2,2,2-trifluoro-I-nethyl-ethoxy)-phenyl | -nethanon
e. Figure 14: shows an IR (Infra Red) spectrum of a
typi cal |ot of the anorphous form of 14-
(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazin-h
y11- [5-nethanesul fonyl-24(S)-
2,2,2-trifluoro-I-nethyl-ethory)-phenyl] -nethanone.
25 Figure 15: shows DSC (Differencial Scanning
Calorinetry) curves of two typical lots of the

anor phous form of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n-1-yl] - [5- nethanesul fonyl-24
(5)-2,2,2-trifluoro-1-nethyl -ethoxy)-phenyll

- met hanone. Fi gureshows a TGA (Therno G avinetric
Anal ysis) curve of a typical lot of the anor phous
f orm of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-ye-piperazin
- 1-y1]- [5- 30

nmet hanesul fonyl-2-((S)-2,2,2-trifluoro-1-methyl -ethox
-y) - phenyl] -nmethanone WO
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Figure 17: shows a DVS (Dynam c Vapor Sorption)
i sothermof a typical |ot of the anorphous form of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)
5 [ 5- nethanesul fonyl- 24 c%m%mmwmmum
(S)-2,2,2-trifluoro-I|-nethyl-gthoxy)-phenyl |
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en
B SpglRI eT Ay FRE 1 AER Lt Rl methang

phase and interfere constructlvely so that Brag

' _wuﬁﬂfaéhqwﬁ@émfraaﬁ%@) ShrsETRef 4 Hpied dotyel ﬁwmorpgous form of [4-

(SiFfJo&@iStthﬂﬁoﬂﬁietﬂ%ﬂﬁ} rifn- ELIﬁpeermllnsﬂ] @?ﬁﬁ&a@&dmﬁbnyl 2-((8)-
efI beans are out of
ZﬁE%HEhQHH ?@?ﬁ%@"ﬂﬁ ﬁ?@?gﬁce or cancellatlon

occurs. Annrphous mat eri al does not satisfy Bragg
_L;aw_@ chaves [ByG Ggifidicntinbianaing felkisnerys colyeeri red WPFFal lots of

io Qﬁé Ztgi'rfl of Eﬁgfioglr}h gg%atxgﬂﬁororﬁé@yl pyridin-2-yl)-piperazin-1-yl]-[5-
methaneSLg onyl-2 S) 2,2,2-trifluoro-1 methylSethoxy) phenyl]-methanone.

Figure 16: shows a TGA (Thermo Gravimetric Analysis) curve of a typical lot of the

amorphous form of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-

methanesulfonyl-2-((5)-2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl|-methanone.
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"An anor phous hal 0" is an approxi mately bell-shaped
diffraction maximumin the X-ray powder diffraction
pattern of an anorphous substance. The FWHM of an

Woélﬂ?ﬁ’%?ﬁ%s hal o is bigger than two degrees i FUKRY7H64104

5 "FWHM' neans full width.at hal f maxi mum which
is awdth of a peak appearlng in an XRPD pattern at

% e MBlshobed OIS (Dymithic Vla Po 1(5&@&&1@6@550@&}7@@51 ‘Pcﬂ)bmhe

t Ph ut di 0
R R e T S S
n@ahareswiainyls2- (5, L 2nibgoradr metfeb cthdzd- phynvid}nmhanone

Mettl er-Tol edo' differential scanning cal orineter

sH&w%ﬁ@%P%&é} }@RE)Rﬁgéaeqtﬁﬁﬁ RtterY%8h %}'ﬁcal lot of the

28
[ i lLons were c rri
r%fel'aé%ﬁ <i°6fYt5 OFﬁ‘i‘tog IEacS: g’t"é ééF‘g‘“%?é‘?ﬁ‘é‘% é’ﬁfﬁ‘n‘ i)
pieseiting]- [ Fokthhheulfead - €A aL2-oifluory $tnadthyl e dxg)-pBenyl] -
in%m mately 2 - 6 ng of sanple were 15 placed in
al'um num pans, accurately wei ghed and hernetically
closed with perforation lids. Prior to neasurenent

Figuse 19: ghowieind Rel fiefamied) sReqtipnpple gpigal eicafthg mgthylparaben
c@cﬁ?ﬁ@fonﬁ oB[4B-FluBrd®eBuordhedyhpplidis- Z\Aﬂy—@lﬂehﬁﬁl 1-y1]-[5-

TR ?%—é@%f Lol PR AR Héﬁgbeﬁwfs

of am)r hous forms, approxi matelai/ 2 - 6 of sanple
A

choberctC (Riftsrapmiahtmnpas é@q!ryétcem ofvefigivaldot of the
ﬁﬁﬁﬁ@xtdoﬁ Abta fofh QF ¢4l (3- ?ﬁ%r@@ﬁﬁhﬁ@roﬁﬁﬁ@ bhednheqyed

e £ LA A0 Sl TSR i B

nashawnacr onym of Dynam c Vapor Sorption. DVS
i sotherns were collected on a DVS-1 (SMs Surface

Fg@o ?%QI S STEY TR o (%‘vﬁr‘iéﬁ@AHﬁ{f&éj CErvedf §Yﬁﬁ<ﬁmot dffie

esor ptl on i1 sotherns were neasured <ﬁ}}epWI ?6
AP abfgeossiblP R of ot -G YhIREP-artriforemeppygdin-2-yl

pqiefmgelqi] FSOmOBAnxulisayl-2WeS) -2 haseifiuaso- Cinbdieyl iefivxy Pphenyl] -
tch to the next level of relative humdity (with a
rne anone
ITB.XI num equi li bration tine of six hours, if the
ht criterion was not net). The data were .
cor secslcheran, "emernheius famsnei ‘srpraheusn deste dmatariel that lacks
SRTRh&Sordér il ak §uchtd3)@s M& 85 saérb eq-r@rpsémgl d B%ré‘g@mﬁﬁ@ctmn
he, .zer

t
PRk ?ﬁ{ XRED' bl iR Rt e s e more
afrmrphdmshalnyst alline formA of
[4-(3-Fluoro5-trifluoronethyl-pyridin-2-ye-piperazin-

1- ybligols %Wésﬂ%lﬁ% digPdoR 8 é}stﬁhﬁ’e Raterial with th\%:)quatlon

trifl ugr o- | - met hybet hoxy) - phenyl | - net hanone

200 é080 21PCT1/§_.§§007/ 064104 - 6 - "FormB" is

used® N8BT H=ds'*3BF evi ati on for the crystalline form

B of

[ 4- pBeindFostenilichiao dismetdlydtwiyriadhs of 2djgcent phnppsinz crryrstal (d-
Iu'%?,]thcta [:%r'ig% A}%?keﬁﬁﬂﬁ‘d‘a NYdailenbth(@Rl 2= frtder,

uoro-1 et hoxy) - pheny1J- net hanone.
sed ei,n, as ,abbrevi ati on for t
cryg%nﬁrﬁ% 158 i et 1S TR g arEh e dnfoteter
constmuicfivelyosootvet Brybe cﬁﬁmcnhnpeaksﬁta elpicped azihe Xtrayyiffraction pattern.
I
Ak gn‘(?%uor 1 lﬁcé 8 fﬂé? rﬁlé)e)?@sag%ﬁé‘niiﬂected bﬁams are out of phase and

tri
destructive mterference or ca.ncellatlon occurs orphous matenal does not satisfy

Bragg’s law and no Bragyg diffraction peaks are observed in the X-ray diffraction pattern.
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" Met hyl par aben cocrystal form' is used herein as
abbreviation for the nethyl paraben cocrystal form of

4-(3-Fl uoro-5-trifluoronethyl-pyridin-
Wo%zgqgﬁpé yl - py 2-yl) -

PR4nesul f onyl- 24 PCT/EP2007/064104
(S)-2,2,2-trifluoro-1-nethyl -gthoxy)-phenyll - 10
nethanone. ,"IR' is used herein as an acronym of

Infra Red, hence "IR spectrunt neans Infra Red

Spectrum The - spectrum of t ajpl S recorded

e F b st Sop e el e e e P in the
Xnyy@deanpﬁemandpﬂ@wnmﬁwmmnbammeeﬂﬂﬁmQasdﬂwdﬁVHldofml
oFU O d 48R i8b 8 Ser A Byl ofels R-gRECt rometer in
transmttance.” The Spect%oneter was a Nicol et TM 20SXB

15 or equivalent (resolution: 2 cm', 32 or nore
coadatMt argns MILTvid@tbal6 maximum, WBPFA widthus@geak appearing
her as.an citrs%a%rﬁ] X- Ray Powder Diffraction.

1J3<anay PR TSN DAPE_  ns were recorded at anbi ent
conditions in transm ssion geonetry with a STOE STADI

P diffractonmeter (Cu Ka radiation, primary

nmonogpr m&@hereﬁpa%Iahla@ramwnmkw@rdehe&hgrar TRAEUERS
range 3 to 42 2Theta (deg) approxrnately 60 m nutes

t ot ur ement S wer e
ona RGP ETETn e PR RER SGntiRk SaRHERE Bsc
cgrienutngeaordest wiigrgylewier-f hlede‘dkrlsﬂffamuel scaneing salprimkter DSC820
offDisa)s g %&YMSO@. ReRBE. tS%t&ﬁ MRty RERNLAE Qaﬁlﬁatlons were carried out

transm ssi Qn ne a STOE STADI P
aaqor#qraeq t%k%ﬁfﬁ%} HPFSHE1. 54 A) and a
position senS|t|ve detector. The sanples

( ap poothie metalrymbits wiyrysielliee foreyp appdxinetee 2 A 6tong of sample were

p&%&/ lﬁ%ﬁurglglglgﬁ SI n&@}rﬁﬁg) w& éagmﬂ@lggﬂér ]&S%ﬂy\”ﬁgs f"\«“t?.%hforaﬁon
lidsy ngam@easxrqr%ﬁjﬁdhr hrifa‘cfrrie GHtOHE’PF@Wd%eW@rféS &N approx. 1.5
nﬂﬁ@ﬁﬂﬁﬁ@k The aamiiqem@e théh Heged ahdetarRyv 6fidifré@atod BB 21100
n$2 @E %nt &S (grﬁﬁgco per Ka 1 radiation source.
%‘W@F%e a Tom2 to 36 2Theta (deg) at
arate of 1 degree 2Theta per minute with incident 30
beaFewsthe megsufeinsnis pf 2narphoys lepmangpuixinately 2ed g ahsample were
phikdd inflethASmP a_rQ, é’tc@rrz’ﬂ:l PwdBhd. anﬁ@r@rrﬁéﬂ%@lﬁdggeﬂsnﬁl samples were
struct redan %H%%E R#@ %A was .nounted in 10
e uadgoi et wfog QUi 08 P4 HEjpg Rgating rates o
Kémidi tions.  Alternatively, the crystal was cooled in
a nitrogen streamduring neasurenent. Data were

col hgpted . on l'é}‘e%:[ (Eud IRGh ﬁbﬁ{aﬁuc %or Sorption. DVS 1so‘rherms
2008/ 08082 1PCT/ EP2007/ 064104 - Diffracti ogn System

weTopBlicisd it SYEE! (D43 FEESAMCITAmERT Y5t mosture balance
sy¥end., Atthie 3b1p@ion Aesdip i dn Aoth@mad worginicavasd iepwlisé Bra ageof 0% RH

t =
o T par o TR eP P22 Melnln WasEhesep gurigiop o swiech
tor S mext Lovel of rehginclawmi W}fwh lalnergiapii equiibfatisartance ¢fsix hours, if
tﬁehré lft%ﬁ?erltoﬂ%ag h%gﬁﬁ{‘j‘ @H@&M {vele  BRRBEH thA¥Rial moisture

r.uhe) s.used, 5 Alternative
C%fi}ﬁ‘étr?} She ghesoibat sdhe wagh Ly fhafenﬁ's Pf @l rigiye bymidity
wai mlbreasthy séralpoiss nmounted in a | oop and cooled to
approximately 100 Kin a nitrogen stream Data was

|4 Gt 3
ot o Eh Byt bk ition 1 tHE SRRk kil ALFRAS-Fluoro-
SrtgBneromsthyiniuridiae Zryprideeaded X %H{eﬁ@n PEM-K6B2,2,2-

- tritRré1Yt@ll-ah o0 tpHeaylMasetsdoved and r ef ined with

standard crystall ographic software. In this case the
program 10 ShelXTL from Bruker AXS (Karl sruhe) was
used. The crystal structure was solved and refrmed with
ShelXTL (Bruker AXS, Karl sruhe) ~ "TGA" is used
herein as an acronym of Therno Gravinetric Anal ysis.
TGA curves were neasured on a Mettler-Tol edo

t hernogravi netric anal yzer (TGA850 or TGA851). System
suitability tests and calibrations were carried out '
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15 standard operation procedure. For the
t hernog, ravinetri c anal yses, approx. 5 to 10 ng of
sanpl e were placed in alum num pans, accurately

WOReISPRed1 and hernetically closed wi th perf or 2CEFR2007/064104

lids. Prior to neasurenment, tghe lids were
automatically pierced resulting in approx. 1.5 mmpin

EOL ?l?)orgllﬁ“éifs ﬁiégnieifﬁ%\é@iﬁfﬁhhﬁﬁnqﬁﬂlg gry%fgﬂiiﬁE fcﬁ’rr{] B 9?“[40(% Fluoro-
[ g ti

O EreiH Do i FA G B! 1ry -l megiasyillon T 5e 22
tﬂﬂ@ﬁﬁﬂnﬁmﬂwtambxwamﬁﬁpMahﬁbmmmer|er exci pi ent,

adj uvant, preservatives, solubilizers, stabilizers,

wet t’ﬂ*‘(ﬂ'ﬂl @98 %Ee%i heedH a?ﬁﬂﬂr?\ﬁﬁzonmg @Hf@l‘ﬁgme ?MC%@T? (3-Fluoro-

flavoring agents, or var
Spridyeipme 36113%1@%2 Yﬁugmrﬁ@ndgséhi/ H@Fha&ﬁ?{qlf@m’fd?aﬂtsk2 2,2-
tefloro- INRENS] BhakTasRhpgimabimnaccept abl e and 25

substantially non-toxic to the subject to which the

par Bm%%%%{aﬁglgﬁ(?&{)s%l 'S q‘gilsrgd%%]l%{ﬂe% abbrewatmn for the

" Phar u acce ence
maiipdpaashenaiorsystaldRrmek |[4:(?z BlllprpeSéuﬂ;yl@@meﬂtYlml@h e

gﬁﬁ&iﬁa@%t (sCRkhYn@EEERI20l(S)-IRbakiBbrol B eyl RERkPF Fitbnyl] -

cocrystal i s formed between a nol ecul’ar or
HACIRP| ~ and a cocrystal fornmer that is a solid
under anbi ent conditions, i.e. a cocrystal is a

nul IR sorpdhenin amystmlnymmé Lipfeat RRadi, Biénce GHpsriestiring” trweans Infra

gg&g‘g q4hlcp‘ %@8{% %ﬁ%aolﬁﬁ? L8 PR3 as B of a Nujol suspension

Cﬂlmém& Béwnr%lf‘wg ef REls 3¢ aw‘r}{wﬂf befriegh svaspdivr ghloride plates,
whith i H'ISIIeéﬁeae&mmr InOr Preveiice. Tl [Sprdvahtt@Twa ABlitaEt BISXB

SYTRL ONE of se .or rolon the surv f_ the
o HIAR (Rl 23 Tng 22 B Mo gty SR MG atrestle

her ei nabove, the present invention relates to four

novefREDCis ysqddmlrtm as frorqrelyan el X-Kan Rowaegrpossonct-myof
dith&ction! JaBWinh 9re FORBOURE At ambient conditions in transmission geometry with a
ShOR S TAD OB i Yor Ll YL Sl i Rl BT 8o
sqnsiBye ﬂc:tEctQP tngiflrenge 3 tonidt Hijhetetdegx yhprokierydly sheithagsdotal
DF% d( %mgﬁuor oaghg &Hﬁﬁiuor on%reﬁared %‘ﬁ | dﬂ YZC%VV;/ ut|of |urpﬂé?r mcessmg
(§:2- gringimg PF Plemng } of the substance.

[ 5- met hanesul fonyl1l-2-((S)-2,2,2-trifluoro-1-nethyl-
ArenatjvelyhEny difiettioa panens anarebrecdrsﬂl iattetsmdspe geﬁn&gry with a

SJT'BE%TIIA it gﬁi 88'm% ter %tﬁf@{@ ﬂaﬁﬂu%f'i‘?l §4’R% E(ﬁ.m%n Sensitive

n CcocC St a
dﬂ@crtm e samplgy Gﬁi@pmmaatalméo o aﬁrwepas’eql h@t@aﬂf ibgnpolymer (or

28RNSR} ffhd SR L0ty &I YRttt ARt baR 09ssBfd f th
lh§?$3 Fl uor o- 5- tP?quoronethylbpyfgg%E g%il)”ETE§F§§?)° ¢

- [ 5- net hanesul f ony1- 2-
X-ray diffraction patterns were also measured on a Scintag X1 powder X-ray
diffractometer equipped with a sealed copper Ka 1 radiation source. The samples were
scanned from 2 to 36 2Theta (deg) at a rate of 1 degree 2Theta per minute with incident
beam slit widths of 2 and 4 mm and diffracted beam slit widths of 0.3 and 0.2mm.

For single crystal structure analysis a single crystal was mounted in a loop on a
goniometer and measured at ambient conditions. Alternatively, the crystal was cooled in
a nitrogen stream during measurement. Data were collected on a STOE Imaging Plate
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15 ((S)-2,2,2-trifluoro-I-nethyl-ethoxy)-phenyl |
- met hanone as descri bed herei nafter. The anorphous
form can be obtained by |yophilization or fast

WORB$O8RE at i on of a B CT/EP2007/064104

[ 4- (3-Fluoro-5-trifluoronethyb-pyridin-2-yl)-piperazi
n-1-yl] - [5-nethanesul fonyl- 2-

mfﬁ%)cnan Lystent UPDISMﬁbﬁr ST@EEMHE@HHOMISQE@MJHMEM 7LA

d. h t
AT PR R & oMo PRGN B SBL LRSHORyPDS softwase.
T&rgasmlﬂnmnnemmsaﬂwﬁ$mdhﬂhmdmmmmumﬁaﬁbrnmﬁbgﬁph@soﬁwmeIn
TP h&lﬁogr%@h%ﬁérﬂ%mﬂr%%mﬁg% a—&ﬁé)%is

erel nafte I'n certaln e ment O

A&tgt\f/ﬁ%g%ré}% E@r s{yﬁé{pg@g}g ggddgu%npv\r;%%?gde fg)r 33/ CCtlgD A single crystal was

2088 asadppﬁa/ &B%Q&éﬁ]ﬁéﬁkﬁﬁtelﬁw&[( ired hin@gen stream. Data was

C II|z

Cf)].ge E‘% e Sw1 ?l]lrﬁ% lr)%arrrrg%rﬁ );4'[10%3\/ Pfugg a MA i%h_DQQS detector with

smchwqoma{hatmmm@ cheaﬁﬂwzhels)prgg@n@i@ earst staucture
il a atr&men)mﬂmgﬁda}d cwgfatda@a@ﬁ&%o&%@r InSt88¢hfdhe program

recr
St'%%{fé %%Ui( A#? ?‘??IE‘;&WRMW&W Al STipre wangvediand
refinkd whth ShelXTL (Bruker AXS, Karlsruhe)
[ 5- met hanesul fonyl1-24(S)-2,2,2-trifluoro-1-methyl-eth

oy TR A 0 R A6, ARG TS ric Ao, TGA curves
WEFE THesBred AR l\éﬁ%lsau glsde” tﬁ@ﬂﬂ%ﬁ%ﬁ%éﬂ Ybﬁe%ff%@?’%ff TGA8S1).
S?S‘Eéiﬁ ){ﬁta%hlity fe@tts lafd cﬂfbr{lt'fb'n('; Srere carried out according to the internal
uor onet hyl - pyri di n- 2-y1) - pi per azi n-
Stfﬂal"fj] OPT”"% by P‘h"én‘{e“sr& fonyl-24 (9
trifluoro-I-nethyl-ethoxy)-phenyl] -nmethanone in
et hBerdhe thermegrsimetiemabses BRREOR RO 10 meoi sampleararoplaced in

aRbtifEmSRsY Ia&guwelszhveﬁ%@& ws&ﬁneﬁw@tcwséd il p@f&voxdﬁéﬂ . Prior

tqc.: %lg:gl%ylge?%qqt,l tggbﬁl%&%gﬁutoma%caal plerce reylﬁtmg}/ 1 a%prox [.5 mm pin
hples. (I8¢ Barupleowsretthdnf heaamdomeetaflevpyh nittbgendsf about 50 mL/min using a

- -yl] - [5-nmethanesul fonyl-24
h%%% Q&%%f?ﬁ%? uor o- | - net hyl - et hoxy) - phenyl | -

et hepoRgatditel kel Anet sﬁﬁpéktpﬁﬁﬁﬁét%uﬁdal{ﬁ E&Eﬂ)ﬂa@l@'&:hﬂ@r,

bel ow 40C, wi t hout Seedbﬂ%— $Q%@% sequent
eYRiERtId aan RreePR s cOBITGS SRRiArEy WERBS peRTR eRyifiers,
sWdetdrRfsNtdorafits @ivolin gk, dabts F@ vaiyi@NBE osmotic pressure, buffers,

et hanol / wat er t hanol met hanol / wat.er, tolu
myslpg BBeHE DA CHai RS R IREX GREY accepiaplraud

siRthaalsy @fn-RiRAa M dubiectt@dviiith P phittlaftorhp®und is administered.
preparation of seeding crystals are further described

in the exanpl es hereinafter. FormA is a
sol vegbHaribeatitdlvmcaptdbbeHeged heaa pibswatiglht ndrossid 8 the subject

R PSR R bR 0

selected fromthe followng X- ray diffiaction peaks.

b d d .
S e s S T B R G RL SR E R A lPGBRR former

¥ ish, solid n@der hihbent ISmﬁpoﬂ,sQl 8 a c@0rydtal 120 mdi] ti- Edmgc;m@z cystalline

nfaferl comprising two or more solids (at ambient condmons)



25Form A can be characterized by at |east five peaks
selected fromthe followng X-ray diffraction peaks
obtained with a CuKa radi ati on expressed in degrees

WOZPBE824t approxi mately: 13.1, 14.3, 15.4, FP&TEP2007/064104
17.1, 17.2, 17.6, 18.0, 1988201 20.4, 21.0, 22.6,
24. 3. FormA can be characterized by at |east seven

peaks“aelraetieehlll FEBtit B embeht” oMdaRgantam Sttt is effective to prevent,

iffracti peaks obt ai ed W th aradlalon
aﬂ;‘a%ts_gg@ae mataégrl%f@gm?f 5£35¢ g P%’Eﬂ%&g THIpERLP: ﬁfeﬁﬂ&}w being
tdedted, 15.4, 16.2, 17.1, 17.2, 17.6, 18.0, 198 20. 1,
20.4, 21.0, 22.6, 24.3. WO
20081080821PCT1EP20071064104 - 10 - Form A can al so
be dhalrestyendintiededlyertingbdvel thewraseptXaveationliddtestotforomovel
5 éﬁiﬁae‘%@x'éleﬂhd?ﬁ%%%o lfaﬁ'é?orhﬁﬁf ka1 fo‘BBwﬁ?igl%ﬁ-%%ﬁHd' n

egrees eta at approximtely: 13 15. 4,
16.2, 17.1, 17.2, 17.6, 18.0, 19.8,,20.1, 20.4, 21.0,
22.6 and 24. 3. The term "'a f mat el y" neans
in this context that there is 3 neg@rtainty in the 5
measurenents of the degreeq/? )

in degrees 2Theta). NEoNmA calzal so be
characterized by th,eF At
- substantially shown | ghre 1. Florm A can al so be
characterized by an anrared spect rum hayi ng sharp

bands at 3032, 1645, 1623, 1600, 1581, 1501 ,
4.~33|-2*‘1u01331t¢1ﬂi|31lﬂnetﬂ)2%¥r1d&125§'1) P"@élrﬁzué giﬁﬂ% i;ﬂea%ggslﬂlﬁﬁyl—}
@ﬁ%ﬂﬂ%‘ﬁa%ﬁﬁ )fy)§%ernl¥q)me%han "Eorm A can aI SO

be characterized b the infrared spectrum as

sub&thasbrent foyng e %Fhuoguéénﬂuoromeﬂwbp}wd\n@aﬂ)ﬁﬂ@bﬂzm 1-
10 yﬂﬁSQﬂ&h&%ﬁlﬁr@g (PS’) A2, H&hﬂh@ﬁ) Pt l‘éﬂfoﬁy Oﬁlfeﬁsrl rnethanone can

tur 144
S pELEhre (000, L LRk apge of sbot 138G 0
rriatlg{]qveesbeh doarydkal form aAd $i mghreoxphpss Birmst r uct ur e
anal ysis of formA was conducted. Table 1 lists the

SO ”?oﬁﬁé’ﬁt%cﬁ(tj EM&E&&Q@%m J&&aﬁ&ﬁ%ﬁf@%ﬁﬂmaﬁ&? Qlethods of
‘E‘E rn col | ected W|th

rmA corr 0
uorpearifatomstiyl d’éﬂ“ém %ﬂYﬁoPlP%ﬂ%‘ érﬁﬁf%fm Eﬁ?ﬁ apg-2-
15 @satzaz, -kriflidre-1sinadillecth oy trflengl] -muakiatioae of ddsaitmd Actdieifier.
pi perazine ring shows chair conformation with the

The amorphous form can be obtained by lyophilization or fast concentration of a

[4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yi)-piperazin-1-yl] - [ 5-methanesulfonyl-2-
((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone solution as described

hereinafter.

20 The methylparaben cocrystal form can be obtained by, digestion or re-
crystallization of form A, B, C or amorphous form and methylparaben as described

hereinafter.

In a certain embodiment of the invention, form A can be prepared by method

comprising the steps of:
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20 pyridine substituent standing in equatorial
position Table 1: Crystal structure data for formA
rystal Nanme Form A Enpirical Forrmula C21 1-120 F7 N3

WOG&“%’SWMUI a wei ght 543.46 Tenperature 88 KPSJ&R007/064104

group P2(1)2(1)2 Unit cell dimensions a = 45.050(9) A
al pha = 90 deg. B = 8.3500(17) A beta = 90 deg. C =
12. 33 reAy@alFRBiorn o Eluordﬂ@-trlﬂuoromethyl gh ridin-2- yj piperazin-

2003 GEOSELFET E00 ) G L0A Goor 0 AR SR B

methanone after seeding;

- or recrystallization of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-
vl]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy) -phenyl ] -
methanone and spontaneous crystallization below about 40 °C, without seeding.

In a certain embodiment, form A can be obtained by recrystallization of [4-(3-
Fluoro-5-triflucromethyl-pyridin-2-yl)-piperazin-1-yl] - [ 5-methanesulfonyt-2-((S)-2,2,2-
triffuoro-1-methyl-ethoxy)-phenyl]-methanone in ethanol at certain temperature and
concentration after seeding with subsequent crystallization during cooling. Form A can
be obtained normally by recrystallizaﬁbn of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-
yl)-piperazin-1-yi]-{5-methanesulfonyl-2-((S)-2,2,2-trifluoro- 1 -methyl-ethoxy)-phenyl ] -
methanone in ethanol and spontaneous crystallization below 40°C, without seeding, with
subsequent precipitation during cooling. However the formation of form A is not limited
to ethanol, ethanol/water, methanol, methanol/water, toluene, 2-propanole,

dioxane/water and dioxane.

These methods of preparation and in particular the preparation of seedj_ﬁg crystals

are further described in the examples hereinafter.

Form A is a solvent-free form as no significant weight loss is observed in the TGA

curve prior to decomposition.

Form A can be characterized by at least three peaks selected from the following X-
ray diffraction peaks obtained with a CuKua radiation expressed in degrees 2Theta at

-approximately: 13.1, 14.3, 15.4, 16.2, 17.1, 17.2, 17.6, 18.0, 19.8, 20.1, 20.4, 21.0, 22.6,

24.3.

Form A can be characterized by at least five peaks selected from the following X-ray
diffraction peaks obtained with a CuKa radiation expressed in degrees 2Theta at
approximately: 13.1, 14.3, 15.4, 16.2, 17.1, 17.2, 17.6, 18.0, 19.8, 20.1, 20.4, 21.0, 22.6,
24.3,

Form A can be characterized by at least seven peaks selected from the following X-
ray diffraction peaks obtained with a CuKa radiation expressed in degrees 2Theta at
approximately: 13.1, 14.3, 15.4, 16.2, 17.1, 17.2, 17.6, 18.0, 19.8, 20.1, 20.4, 21.0, 22.6,
24.3.
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Table 1: Crystal structure data for form A crystal

Name Form A

Empirical Formula C21 Hgo F7 N3 04 S

Formula weight 543.46

Temperature 88 K

Space group P2(1)2(1)2

Unit cell dbmensions a= 45.050(9) A
alpha = 90 deg.
B=8.3500(17) A
beta = 90 deg.
C=12.380(3) A
gamma = 90 deg.
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- or recrystallization of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-
yl]-[5-methanesulfonyl-2-((5)~2,2,2-trifluoro- 1 -methyl-ethoxy)-phenyl] -
methanone in one or more solvents and seeding with form B.

Form B can be obtained by seeding of an ethanol solution and subsequent cooling.
Form B can be obtained occasionally without seeding of an ethanol solution and
subsequent cooling. Form B can also be prepared by re-crystallization of [4-(3-Fluoro-5-
trifluoromethyl-pyridin-2-yl)-piperazin-1-yl |- [ 5-methanesulfonyl-2-((5)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl}-methanone in several solvents and seeding with form B.

Form B is a solvent-free form as no significant weight loss is observed in the TGA

curve prior to decomposition.

These methods of preparation and in particular the preparation of seeding crystals

are further described in the examples hereinafter.
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rﬂ)%gd %8% 'an‘;;%’é gOSI L g%ql re}éo afgn ex%reslsg% Pledegrees 2Theta at

aPpysirahtelst riuc il Bitel cdatl 6.2f b4, tIAS, 163, 1P B, V21 8) 2Nade.5, 26.4.
Form B Enpirical Fornmula C21 H20 F7 N3 04 S Fornmul a

\NEI %gm%‘ﬁ@ cﬂﬁg&%?%% &t B8t ﬁ)& i segzrc&g gro(??ﬁé)foﬂél%hg X-ray
s | n = =
rfgimy( Hr_tcgg.ss(lﬂe%ﬁg§ f@l&@egn)au%gxpresged n degreg;ngheta at
approximately: 11.4, 15.4, 16 2,16.2,16.4, 17.8, 183, 19.2, 20.1, 21.0, 22.0, 22.5, 26.4.
Form B can be characterized by at least seven peaks selected from the following X-

ray diffraction peaks obtained with a CuKa radiation expressed in degrees 2Theta at
approximately: 11.4, 15.4, 16.2, 16.2, 16.4, 17.8, 18.3, 19.2, 20.1, 21.0, 22.0, 22.5, 26.4.

Form B can also be characterized by the following X-ray diffraction peaks obtained
with a CuKa radiation expressed in degrees 2Theta at approximately: 11.4, 15.4, 16.2,
16.2, 16.4, 17.8, 18.3, 19.2, 20.1, 21.0, 22.0, 22.5 and 26.4. '

The term "approximately” means in this context that there is an uncertainty in the
measurements of the degrees 2Theta of + 0.2 {(expressed in degrees 2Theta).

Form B can also be characterized'b}'f the X-ray diffraction pattern as substantially

shown on figure 5.

Form B can also be characterized by an infrared spectrum having sharp bands at:
1644, 1635, 1621, 1599, 1567, 1514, 1488, 1398, 1343, 1328, 1291, 1266, 1183, 1155, 1090,
1022, 1003, 973, 958, 938, 920, 897, 822, 783, 753, 740, 683 and 638 cm™ (£ 3 cm™).

Form B can also be characterized by an infrared spectrum as substantially shown on

figure 6.

‘Form B can also bé characterized by a melting point with onset temperature (DSC)
in the range of about 151 °C to 154 °C.

These characteristics and others are shown on figures 5 to 8.

A single crystal structure analysis of form B was conducted. Table 2 lists the some
crystal structure data. The experimental XRPD pattern collected with the form B
corresponds to the theoretical pattern calculated from crystal structure data. In the single
crystal structure of form B the piperazine ring shows chair conformation with the

pyridine substituent standing in axial position.
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C=23.750(5) A

gamma = 90 deg.

Cell volume 2281.0(8) A°

Molecules in unit cell 4
Calculated density 1.583 g/cm’

In one embodiment of the invention, the compound [4-(3-Fluoro-5-
trifluoromethyl-pyridin-2-yl)-piperazin- 1-yl|-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]-methanone comprises at least 70% of a crystalline polymorph
of form B as described above, in a certain embodiment, it comprises at least 90% of a
crystalline polymorph of form B as described above; in a certain embodiment, it
comprises at least 96% of a crystalline polymorph of formn B as described above; in a
certain embodiment, it comprises at least 99% of a crystalline polymorph of form B as
described above.

In a certain embodiment of the invention, form C can be prepared by a method

comprising the steps of:
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Form C can be characterized by at least seven peaks selected from the following X-
ray diffraction peaks obtained with a CuKa radiation expressed in degrees 2Theta at
approximately: 14.9, 15.7, 16.7, 17.7, 17.8, 18.7, 19.7, 21.8, 22.0, 25.2.
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2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2- trifluoro-1-methyl-ethoxy)-

phenyl]-methanone at about 40 °C under vacuum;

- or lyophilisation of a solution of a solution of [4-(3-Fluoro-5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-triftuoro-1-methyl-
ethoxy)-phenyl]-methanone.
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nattharosie & 20 s%@mommrﬂﬁ |(gmde@am at gt6f¢.and vacuuphat@hel mbar)
enbodi nent of the invention, the conpound
Il - ([Bedel HAROISRST preparation of the amorphous form are further described in the
triflu rangéh yl -pyridin-2-yl1)-piperazin-l-yll-[5-nmeth
eXHBRlgt PORYFIS: ((S)-2, 2, 2-tri f I uor ol- met hyl - et hoxy) - ph
enyl | - met hanone conprises at |east 70% of an
anoilphewerfhousfas dedechirederitrd\be :thg lackoishupai-fry diffraction

gglgqlqlhgrggp Oﬂagteﬁpnprlses at | east 90% of an anorphous
5 form as descri bed above; in a certain enbodi ment ,

rises at |least 9
des rrp qﬁ"&% o ??ﬂﬁlseg’ ngrﬁc Y%ﬁ?}? ray f Fcdn pattern as
Sﬁmﬂﬂﬂﬂaﬂeshoastn drefigtre 99% of an anor phous form as

descri bed above. In a certain enbodi nrent of the
i nveRt hﬂf& Ho'ﬁ@ fcﬁﬁ{ &YJH@%@ lB@ BhaFrQ&ErYz%H %kr ah ‘i}[ffﬂr%e&ﬁ;m having
conprisin

ot Regde i 5 46T o h 1708 ok, 147 9671530 Tafo agmpatss, 1124
169, 10 B9) demreLMIOP BBALENT, 182t %wvsm&ssmcns‘e(e;oa aghin
soI vent systens. WO 2008/ 080821PCT/ EP2007/ 064104 -

mgm L vhRRLARER S&Eﬁ%ﬁtb 'méa%m £ARAGS
ce E@/

Igestion 1 n solvents a anol and-

ially shomayprpfigise b prepared by re- cryst aI l'ization

of formA, B, C or anorphous form and nethyl paraben

Wi t IThe mnwniliwel forﬁﬁ@dlbreglsb be skdruaatized p$ b @hiss 0B ionIeMPerature
(ﬁgél l Ira e L(? @/ ﬁ%%g%eg?%oﬁ about 48 °C to fbmit)65 g (The glass
U@na@pm Ielnpey¢t}1re.15 largely dependent on the solvent/water content)

[ 5- met hanesul fony1-2-((9S)-2,2,2-trifluoro-1-nethyl -

hoxtheseRRgAYietistics iRl BABRRAL: shol@tdhiguadsabes1r.ati o can

range from1: 1 to 1 : 10. These net hods of
pre aratlo artl ul a n.o
oL CHARL B0l B st DEpRR R P RS
tefhenrpmethyhpyedinad vlaﬂplpe!mel et lhip-pathapesnifewtRy$)al,2,2- trifluoro-
1&9&{%&110;{%@ i msee{dnéﬁgicm Ades helast 7409 s aﬁﬁé‘ﬂ@ﬁoﬁsoform as

sel fromthe fo diffracti
@Ffﬁ@b@% ipR csrtea RE} Pg’cﬂ‘i‘%"?n 15?9%%%%%@& ?Or{oa%%‘raé%%mhous
farhed c&saibedfabﬁﬁ‘z( innadeetain: erﬁ)dallm&thLt cdfipbses AeGt 9068% oPan

a.qt%léah LE"S%OFK’H éﬂbea%bgveéﬁi g‘xjenzbodgré%rﬂ,gt g(ﬁ‘né‘megg‘r lgaét 99%

Araben cocr FSPm can aracterize
06911@\1110@@@@ dqrmas dp@alibs afwivected fromthe fol | ow ng
X-ray diffracti on peaks obtained with a CuKa

r adii@h k&@hin embodiment of the invention, the methylparaben cocrystal form can be

pro u
S

prepared by a method comprising the steps of re-crystallization of form A, B, C or
amorphous form and methylparaben with or without seeding in solvent systems.
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15 expressed in degrees 2Theta at approxi mately: 8.0,
8.9, 10.5, 12.6, 15.2, 16.1, 17.7, 18.5, 19.8, 20.2,
21.7, 22.9, 24.2, 25.9. The net hyl par aben

woconmsrogeszal form can be characterized by at | @eTEPWVEH104

peaks sel ected fromthe follo 2nng X-ray diffraction
peaks obtained with a CuKa radi ati on expressed in

d eg gﬁg W%’ eﬁtw%gggl%h{{%pﬂ,e}%oéu&d bg d estﬂle in ’solvents as e.g.

eﬁgngl and gvaper. Bmamalso be preyayed hiéquwﬁsl}%@ﬁ of BEFV%’tBaIC or
Jmn?ndi@ ordh &1&1 Ilaeﬂﬁlpafaaeﬁ @ithoe elmhyuﬁ Redih@inl soWeRGysfehgy
&t

i on bt Ka radi at i.
cBippraas b T iy o e P el s ARl P2 -
pihefyzint 0-yH; [ St@ebandsslfonyl-26((3)-2,22: t?Lﬂum@) Bmeﬂgflﬁthox@ phenyl]-
lg&hgnnngzn%my%%r%ﬁqglgéQO %F—J}ﬁ 1L ghdn : pproxi mat el y”
means I n thi's context that there |s an uncertalnty in
t he asurenents of the d ta of 0.2
( exBREEaRihod: W BEPEELoD 7R &aaamc i R RPrralig phsrdipeystls
atdfartiet dbcidaedinaha cahgdesiberoidedieact eri zed by the X-ray
diffraction pattern as substantially shown on figure

18. b thellFA Z[ﬂ%ﬂ%ﬁ 8BS RIG0Gh Yeﬁ'f E"é cHaPl A ﬁé%sttfﬁree peaks

character] an‘infrared 30 sp ectr avin shar
selegtersirem the phowinggy ray g ctignpneaks qhsts e ‘I’Et[; ? diatién
A¥dssed hldbgreed 1B8ta dchpgroxdiAdly: ﬂ@&'z_ﬁ 10,@,182,6 959, 160287.7, 18.5,

, 5 783, 772, 729 and 702 cm1- ( 3
1% °1:§)% 7@%&62]&%821PCT/ EP2007/ 064104 - 18 -

The nmet hyl paraben cocrystal form can al so be
chaiThe mef lsp coerastplfprm cabepaectegirdiay at least five peaks

siléhtg(?fa@?ﬁgtﬁt {oﬂoﬁﬂiag\r%l rég’?iﬁﬂcgagﬂﬂ élaﬂs obthiase w1th a Cué(u radiation
| |
ShEar oA i drd Shecs Ak s ey duoes Trid o

1881 102, dar7alie?) 2¢adc2y%t al was conducted. 5 Table 3
lists the some crystal structure data. The

eXpghL % arz?ggﬁ RoB94ch1g6:n €8 E@&ﬁa@ﬂteﬂzé&bf f%east seven peaks

COCY Sta corresp
s%le%%%? oﬂa 341% FERTERF glw‘f %ﬁtﬁ&a ioadigrien
ekt Red 'Eaiﬂg&eSETlﬁta/&t@brc&im&te]Iym& skatlass ore, ke, 16.1,17.7, 18.5,

198140V, R3720EY Kqochystal form Name

The methylparaben cocrystal form can also be characterized by the following X-ray
diffraction pattern obtained with a-CuKa radiation expressed in degrees 2Theta at
approximately: 8.0, 8.9, 10.5, 12.6, 15.2, 16.1, 17.7, 18.5, 19.8, 20.2, 21.7, 22.9, 24.2 and
25.9. '

The term "approximately" means in this context that there is an uncertainty in the
measurements of the degrees 2Theta of + 0.2 (expressed in degrees 2Theta).

The methylparaben cocrystal form can also be characterized by the X-ray

diffraction pattern as substantially shown on figure 18.

The methylparaben cocrystal form can also be characterized by an infrared
spectrum having sharp bands at 3154, 3081, 1709, 1614, 1586, 1378, 1337, 1313, 1247,
1189, 1172, 1124, 1085, 1019, 959, 928, 916, 908, 894, 857, 783, 772, 729 and 702 cm’ (+

3cm™)..
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Cal ayl ateichidentintberksidiFér/ceMlso be characterized by the infrared

spectrum as substantially shown on figure 19.
These characteristics and others are shown on figures 18 to 21.

A single crystal structure analysis of the methylparaben cocrystal was conducted.
Table 3 lists the some crystal structure data. The experimental XRPD pittern collected
with the methylparaben cocrystal corresponds to the theoretical pattern calculated from

crystal structure data.

Table 3: Crystal structure data for the methylparaben cocrystal form.

Name ' methylparaben cocrystal form
Empirical Formula CooHys Fr N5 Oy S

Formula weight | 695.60

Temperature 39K

Space group P1

Unit cell dimensions a=10.140(2) A

alpha = 83.65(3) deg.
B=11.690(2) A

beta = 79.88(3) deg.
C=13.870(3) A
gamma = 72.75(3) deg.

‘Cell volume 1542.8(5) A’
Molecules in unit cell 2
Calculated density 1.497 g/emy’

In one embodiment of the invention, the compound comprises at least 70% of a
methylparaben cocrystal of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-
yl]-[5-methanesulfonyl-2-((8)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl | -methanone as
described above; in a certain embodiment, it comprises at least 90% of a méthylparaben
cocrystal as described above; in a certain embodiment, it comprises at least 96% of a
methylparaben cocrystal as described above; in a certain embodiment, it comprises at

least 99% of a methylparaben cocrystal as described above.

As mentioned hereinabove, in an aspect the invention relates to a pharmaceutical
composition comprising one or more of crystalline forms A, B, C or methylparaben

cocrystal form or amorphous form as the active ingredient.
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10l n one enbodi nent of the invéntion, t he conpound
conprises at |east 70% of a nethyl paraben cocrystal
of

WO[20108(08082)0 uor 0- 5-t ri f | uor onet hyl - pyri di n- 2- y1)PCITERa90§/8p4104

n-1y1] -[5- met hanesul fony1-2- ({5 -2, 2, 2-trifluoro-1-ne
t hyl - et hoxy) - phenyl | - net hanone as descri bed above; in

2_CenhahdleRIERPLIRMiont hecbRIR! IR iRtnd iR a6 dAc of the

‘met hyl paraben cocrystal as described above; in a
costellimierpr ameomrliove fermsiaccrging e dednveptipr feptiopyh hereinabpse, can

BRI RErRREREAG N edpRlbl AR HAeS Sﬁmﬁmﬂu&uuwly@eeeptable
a

certain enbodi nent, jt conprises east 99% of

| Cﬁ@eﬁwﬁaﬁieamme%mé%yap%gn@é%f PERF A6 G Ticgs Lactose, corn

sERdh érQiéﬁdatﬂ@f RicRRBANE, stdafic Qﬁd@(&ﬂ@%ﬂtstalh@ théWiethh BB used, for
rel ates t harna uti cal ositi i Si

e Eras Eﬁ‘er& ‘]Ecyé §ihicpaied @Ibh:és aggs a@? g:tir%osgqf capsﬁgs.
SuRitY LRHER Moﬂ@h&p@@ﬁﬂ&saﬁe, o s pleprigetablo dis, Wakex) As, semi-

élg%g}%égﬁ%g ?ﬁ gpéggs}l}(@éﬁﬁad@g 99 the nature of the active substance no

chifiefsRe QMWE‘@@J u@@mmﬁhﬁédiﬁshﬁ@ﬁ@éﬁbﬁgelhﬂnd d@sules. Suitable

i nve |§§ | ) 3 to one of Fystall ne or
ST PRLYYS SF BPH’ES 888? P8 e P{é e’f ﬁ’x‘?lé’ﬂ B et eErag
cheoel aabthwdke.can contain a pharnmaceutically

acceptable carrier. Suitable pharmaceutically

acceptabl e carriers include pharmaceutically inert,

[ noﬂ?garﬁcuveamgred@an tan barfoirenistedl @ictows or logh robcentrations n a
cotfﬂgo ) r? iuraﬁeélc¥ﬁ'}é)|n\lé§% eutsgﬁr alémelijcse%%caﬂ?[ ceeg{albf:e %Fuv%nts%own in
tlmumh carriers for tablets, coated tablets, dragees

and hard shell capsul es. Suitable carriers for soft

shell capsules are, for exanple, vegetable oils,

wax éBesefrianacetiva shingosifiany ¢agubainpidk Jeing ofteblath ecated tablets,
dkd %& hQﬁ%H%ﬁ%&E a\(}i)glﬁeéq %lﬂﬁ&lsogmhﬁﬁmgg %‘%ﬁerﬁﬂkﬁt'ﬂﬂeciﬁvention

NG Carriers are ver, usually require
alsa rovifless af nrogesh ot e Prgsixdliens . of sm a@moalgoefarwh@r gomprises
b{qﬁ%m% e %@r%kﬂi&leﬂ NabaieEtiochO an@ X¥BAR trto Vﬂaée@émcal administration
, sucrose, invert sugar, glucose, and the
‘Prifk@ge er withrpge %WP@F@Q‘P‘@HFJ&W@%W% fornmul ated at
| ow or high concentrations in a conposition further
rising usual pharmaceutically acceptable,
adJnBV Addition, gthg  pharaceyiical; cpmpositionsTga ccontain  pharmaceutically

ger ADRGR M@ flesC QTABSEArE, ORDilEan, Betihd akhfs, faiuRifdrs, sweeteners,
Ieta coated tabl ets, dragees, hard anq6ﬂg t sh
C 815%161 avoring|agenty alts fopEing ‘bﬁ‘“%é’ﬁ‘éﬁgff C“‘Tﬁ’és "a"ents

ot AvRIidaae. 'ﬂh@&aﬁrawchﬁﬁuﬁsti}lﬂdﬂ@@&ﬁeriﬁﬁh&ﬂl@ velu@ble edbs@fces.
of such conpositions, which conprises 20 bringing the
af orenenti oned nodifications and forns into a

gal €ht dadagadnwhichtthahdtiva uﬁgiéd’[tﬁtogett]i]@ﬁywalhhe onemotphous forms

th t I
et B IRRRA AR kel iRk Sty withink e St gng wilh of

cqinad, lhiamatmtbe(mi]thsyedat@cthph‘ahhéuqb Ire@mremmsuesach particular case. In the
ngﬁklbl | I Hlistrat 3 abthll Id%garg% ‘ZF%r C(%Jltl'gs 19, 9%%1&1%’1 about 0901 mg to about

| erS SV\Ee eners, orants
1@g)etmgspreﬁeadthls frioor abeaurtyli mg 1o Ia,bo@%tmg; q@d@gﬁunere preferably from

aﬁi&ﬁs g%é%’h i;[)l%?]lk g%bgllﬂg%g{]%% ?{1%(2%]12' . E)]{; aml%stgﬁéﬁ as single dose
os bdtvadedalses and, in addition, the upper hm1t can so be exceeded when this is

found to be indicated.
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The dosage at which the active ingredient, i.e. the
crystalline or anorphous forns according to the
invention that are admi nistered can vary within w de

WO200f/088824nd wi ||, of 30 course, have to be adjCigragp7{et104

the individual requirenents iy each particular case.
In the case of oral adm nistration the dosage for
aduhg (AAOhM@IY il @ms%%am?k% AGpics PR forAQRBE which can
preferably fromabout 1 ng to about 240 ny, and still
bepr@amdererdpgyo firdayatisnt 3 ng to about 120 ng per
day. The daily dosage nay be adm nistered as single
dose or in divided doses and, in addition, the upper
linmit can also be exceedd® MNEEhis is 35 found to
be indicated. WQXRIRFEEAEAICCTEERZAANH4104 - 20 -
The tabl e hereinafter gives an exanple of a typical
agled: Capspied AN IRCURPIHIA N be prepared according

22 e
- >

or rrul

1" TG T Tl aC O S g g art or

conposition |tem I ngredilénts|3fy/ capsl g 25.0 | 40.0

mg |mg |mg |mg |mg
1, | Form A of active ingredient 1.00| 3.00| 10.00| 25.00( 40.00
2. | Lactose Monohydrate 114.00 | 112.00 | 105.00 | 90.00 | 75.00
3. | Maize Starch | 60.00 | 60.00| 60.00| 60.00| 60.00
4. | Sodium Starch Glycolate 10.00 | 10.00 | 10.00 | 10.00| 10.00
5. | Povidone 30 10.00 | 10.00 | 10.00 | 10.00| 10.00
6. | Talc 400| 400| 400| 400 400
7. | Magnesium Stearate 1.00| 1.00| 100| 1.00| 1.00
Total 200.00 | 200.00 | 200.00 | 200.00 | 200.00

Manufacturing Procedure

1. Mix items 1, 2, 3, 4 and 5 in a suitable mixer.

2. Granulate the mixed powder from step 1 with granulation liquid.

3. Screen the mixture received from step 2, dry and sieve the granules.

4. Add items 6 and 7 to the dried and sieved granules from step 3 and mix.
3.

Fill mixture from step 4 into a suitable capsule.

EXAMPLES
PREPARATION OF THE COMPOUNDS ACCORDING TO THE INVENTION
Example 1

Preparation of form A

" General

Form A can be produced by digestion in solvents as e.g. methanol, ethanol, 2-propanol,

isopropylacetate, t-butyl methyl ether, toluene or solvent mixtures as acetone/water (e.g.
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1.0 ng 3.0 ng 10.0 ng 25.0 ng 40.0 ng 1. Form A of
active ingredient 1.00 3.00 10.00 25.00 40.00 2.

Lact ose Monohydrate 114.00 112. 00
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1:1, w/w), water/methanol (e.g. 1:1, w/w}, water/ethanol (e.g. 0.4:0.6, w/w). It can also be
prepared by re-crystallization of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-
1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl | -methanone
with or without seeding in solvent systems comprising but not limited to ethanol,

Water/ethanol (e.g. 0.6:0.4, w/w).

Crystallization Procedure

30.0 g of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-
methanesulfonyl-2-({S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl | -methanone were
dissolved in 150 g ethanol and heated up to 70 °C. The solution was hot filtered. The
temperature was reduced to 40 — 42 °C. At 40 ~ 42 °C 300 mg of form A seeding crystals
of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-
((5)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl J-methanone were added. The temperatire
was hold for 1 h at 40 —42 °C, Subsequently the suspension was cooled with 0.3 K/min
down to 0 to -5°C. After étirriﬁg at 0 to -5 °C for 1 h the crystals were filtered, washed
with ca. 20 mL of ethanol (0 to -5 °C) and dried at 50 °C / 0-20 mbar for 14 h. Yield:
26.31 g (87.7 %).

Preparation of seeding crystals of form A

Form A seeding crystals can be prepared by digestion of a slurry of [4-(3-Fluoro-5-
triﬂuoromethyl—pyridin—Z—yI) -piperazin-1-vyl]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]-methanone in solvent systems comprising but not limited to
ethanol, methanol and water mixtures of ethanol/water (e.g. 0.4:0.6 w/w). After stirring
the slurry at room temperature for several days form A crystals could be filtered and were
dried at 50 °C / 0-20 mbar for 14 h. It might be necessary to repeat this procedure several
times.

Solid state properties of form A

XRPD-pattern, IR-spectrum, DSC curve, and TG curve of form A are listed in Figures 1
to 4.

Example 2
Preparation of form B

General
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Form B can be prepared by re-crystallization of [4-(3-Fluoro-3-trifluoromethyl-pyridin-

2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-methanone with or without seeding in different solvent systems comprising

methanol, ethanol, 1,4—dioicane and water mixtures of these,

Crystallization Procedure

30.0 g of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl}-[5-
methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl|-methanone were
dissolved in 150 g ethanol and heated up to 60 °C. Dissolution of [4-(3-Fluoro-5-
triftuoromethyl-pyridin-2-yl)-piperazin-1-yl]- [ 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]-methanone occurred between 55 - 57°C. The solution was hot
filtered. The temperature was reduced to 40 — 42 °C. At 40 — 42 °C 3.0 g (10 %-w) of form
B seeding crystals of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-
methanesulfonyl-2-((S)-2,2,2-trifluoro- I-methyl-ethoxy)-phenyl}-methanone were -
added to the clear solution. Subsequently the suspension was cooled down to 5°C within
5 hours. The crystals were filtered, washed with ca. 10 mL of ethanol (0°C) and dried at
50 °C / 0-20 mbar for 14 h. Yield: 29.17 g (88.4 %).

Preparation of seeding crystals of form B

Form B seeding crystals can be prepared by rapid cooling of a highly saturated solution of
[4—(3—Fluoro—S—triﬂuoromethybp'yridin-2—yl) -piperazin-1-y1]-[5-methanesulfonyl-2-
((8)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone in solvent systems comprising
but not limited to ethanol, tetrahydrofurane, toluene or 1,4-dioxane.

3.0gof [4—(3—Fluoro-S—triﬁuoromethyl—pyridin-Z-yl) -piperazin-1-yi]-[5-
methanesulfonyl-2-((S)-2,2,2-trifluoro-I-methyl-ethoxy)-phenyl |-methanone were
dissolved in 9 g ethanol and heated up to 70 °C. The solution was hot filtered. The
temperature of the clear solution was rapidly reduced to 0 to -5 °C. The crystals were
filtered, washed with ca. 20 mL of ethanol (0 to -5 °C) and dried at 50 °C / 0-20 mbar for

14 h. It might be necessary to repeat this procedure several times.

Solid state properties of form B

XRPD-pattern, [R-spectrum, DSC curve, and TG curve of form B are listed in Figures 5
to 8.

Example 3
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Preparation of form C

General

Form C can be produced by digestion in solvents as n-heptane, toluene, o-xylene or
solvent mixtures as n-heptane/toluene (e.g. 1:0.8, w/w). It can also be prepared by re-
crystallization of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-{5-
methanesulfonyl-2-((5)-2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl]-methanone with

sceding in different solvent systems.

Crystallization Procedure

45.0 g of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-{5-
methanesulfonvl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl | -methanone were
digested in 43.4 g toluene and 54.7 g n-heptane and heated up to 98 - 100 °C. The
suspension was stirred at 98 - 100 °C for 48 h. The suspension was hot filtered. The
obtained solid residues were dried at 70 °C / 0-20 mbar for 24 h. Yield: 23.0 g (51.5 %).

Solid state properties of form C

XRPD-pattern, IR-spectrum, DSC curve, and TG curve of form C are listed in Figures 9
to 12

Example 4
Preparation of the amorphous form

General

An amorphous form was accessible from ethanol solution upon fast evaporation at
approx. 40 °C under vacuum. Further amorphous. form of [4-(3-Fluoro-5-
trifluoromethyl-pyridin-2-yl)-piperazin-1-yl} - [5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]-methanone was accessible by Iyophilisation.

Preparation Procedure

0.50 g of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-y1]-[5-
methanesulfonyl-2-((S}-2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl] -methanone were
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received fromstep 2, dry and 4SI eve the granules. 4.
Add itens 6 and 7 to the drled and si eved granul es

LamehaRe’ capsuf”éi SRt B B RRb Bl

TEOVPOUNBS MCCEREPINGA T e EmpvENTP atien afihk eolyent, the solid was
fierepa Rl g, 08 °F 05 70MKR R 18Ih. Ay}\@ysm revealed amorphous [4-(3-
I%goqgla()% u%%o%lcgtgyﬁ%zy%%wg 1191§er_azm 1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-methanone.

Solid state properties of the amorphous form

XRPD-pattern, IR-spectrum, DSC curve, and TG curve and moisture sorption/
desorption isotherms of the amorphous form are listed in Figures 13 to 17.

Example 5
Preparation of a methylparaben cocrystal form
General

Cocrystals of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ 5-
methanesulfonyl-2-((§)-2,2,2-trifluoro-1-methyi-ethoxy) -phenyl]-methanone and
methylparaben can be produced by digestion in solvents as e.g. ethanol and water. It can
also be prepared by recrystallization of form A, B, C or amorphous form of [4-(3-Fluoro-
5-trifluoromethyl-pyridin-2-~yl) -piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-

trifluoro-1-methyl-ethoxy)-phenyl]-methanone and methylparaben with or without

seeding in solvent systems comprising but not limited to ethanol. The [4-(3-Fluoro-5-
trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
I-methyl-ethoxy)-phenyl |-methanone - methylparaben ratio can range from 1 :1to 1:
10. '

Preparation Procedure

100 mg of [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl}-[5-
methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl | -methanone and 28 mg
methylparaben (1 part [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]- [ 5-
methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone + 1 part
methylparaben) were dissolved in 0.3 mL ethanol and heated up to dissolve both
substances. The clear solution was cooled down to room temperature without stirring.
After 7 weeks the crystals were filtered, washed with ethanol/water (60/40 w/w) and dried

at room temperature / 0-20 mbar for 14 h.

Solid state properties of the methylparaben cocrystal form




1:1, ww, water/nmethanol (e.g. 1:1, ww,
wat er/ et hanol (e.g. 0.4:0.6, ww. It can also be
prepared by re-crystallization of
WO20080080R2L uor o- 5-tri f | uor onet hyl - pyri di n- 2- y 1 )P<IVRPE0IDp4104
nl -yl] - [5-nethanesul fonyl-2-((S)-2,2,2-trifluoro-
1 -met hyl - ethoxy) -phenyl] -nethanone with or
?%erﬁ e@{déﬂé&mxﬁ BOEVERE, MSIEMRVEOMBE hﬁ:’&[&g?agél%nr&%rystal

to ethangl. 5 water/ethanol (e.g
%ﬁ@ﬁﬂi@f?%¥§ﬁlﬂﬁgﬂlon Procedure 30.0 g of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n-1-yl] - [5- nEthanesquony1-24
(5)-2;2,2-trifluoro-1-nmnethyl -ethoxy)-phenyl]

- met hanone were dissolved in 150 g et hanol and heated
up to 70C. The solution was hot filtered. The 10
tenperature was reduced to 40 - 42 C. At 40 - 42 C
300 ng of form A seeding crystals of
[4-(3-Fluoro-5-tifluoronethyl-pyridin-2-yl)-piperazin
-l-yl] -15 -nethanesul fonyl-2- ( (S)-2,2,2-trifluoro-
1 -nethyl - et hoxy) - phenyl] -nethanone were added. The
tenperature was hold for 1 h at 40 -42 C
Subsequently the suspension was cooled with 0.3 KIm n
down to O to -5C. After stirring at 0O to -5 Cfor 1 h
the crystals were filtered, washed 15 with ca. 20 nL
of ethanol (0 to -5 C) and dried at 50C / 0-20 nbar
for 14 h. Yield: 26.31 g (87.7 % . Preparation of
seeding crystals of formA Form A seeding crystals
can be prepared by digestion of a slurry of
[4-(3-Fluoro-5- trifluoronethyl -pyridin -2 -y1)
-pi perazin-l-yll - [5-nethanesul fonyl-24 (5)
-2,2,2-trifluoro - 20 1-nethyl -ethoxy)-phenyl ]
- met hanone in sol vent systens conprising but not
~limted to ethanol, nethanol and water m xtures of
et hanol /water (e.g. 0.4:0.6 ww). After stirring the
slurry at roomtenperature for several days formA
crystals could be filtered and were dried at 50 C/
0-20 nbar for 14 h. It m ght be necessary to repeat
this procedure several tinmes. 25 Solid state
properties of formA XRPD-pattern, |R- spectrum DSC
curve, and TG curve of formA are listed in Figures 1
to 4. Exanple 2 Preparation of formB 30 General WO
2008/ 080821PCT/ EP2007/ 064104 - 22 - Form B can be
prepared by re-crystallization of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-



2-ye-pi perazin-1-yl] - [5-methanesul fonyl-24
(5)-2,2,2-trifluoro-1-nethyl-ethoxy)- phenyl]

-met hanone with or without >geeding in different

sol vent. systens conpri si ng net hanol, ethanol,

1, 4-di oxane and water m xtures of these. 5

} Cryst al lization ProcedureCB@n® g. of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n-1-yl1l1- [5- nethanesul fonyl-24
(S)-2,2,2-trifluoro-I|-nethyl-ethoxy)-phenyl]

L. met haﬂmr}etal\lﬁreefodn gsof e@-§ InosHirgluerdractbyl-pymidinéat lepiperazin-

1-yl}- [?Rne%tﬁan%gﬁfonﬂﬁ%@a%i grlnﬁgo - -ﬁ%ﬂgllle 05y hen l]]-methanone

or one razin-'1-

|
characfeSizedbbh alrlessy ﬂfr@m]ge_@kg aqlgyted %‘OQI tge il lowugg)}igay diffraction peaks
obtaindd \Rﬁﬁh Qﬁlﬂ@t P&H&ﬁonp@ﬁj}wsbm eTRGs W 13ed 1het weani®d, 17.1,
so| uti on Lt er The tenperature
172, 17s 18Rt b 290 245 2 8304 262 € 370 o7 (Mo obw
of formB seeding crystals of :
4. 4- ( 3- Klen@tadlire-form fA blb[ﬁﬂeflhyﬂo—fp}yrrﬂmmahyﬂpyr@uméfyé)zplperazm—

1-y1]- [5 g}}eﬂgaj—,]?slﬂ[fqnly} ??L%%f?l{nh?lﬁ% %ﬁha/l € ox?{l) e]%heInPrl]-methanone
charactenizeéhby dredolewimg éﬂﬁeajdlﬂbacttlhe pg:pl@ap;btag,@dmﬂmq CuKo radiation,

expreséédﬁa%ggl%g %T’théui‘e 1§%SE§@SI9H ves 1gaoked, ﬂpmgt(m@@ 201,204,

e trystal’s were filtered, washe
21.0, 23i6 3043 Gio0-RD)- of ethanol (0C) and dried at 50C /
0-20 nbar for 14 h. Yield: 29.17 g (88.4 9.

Fr eparﬁtct;@mm{e BARN pO[4cyBluatoss-ai ldcesrmeBy IReritiB2-yi)- piperazin-

1-y1]- [geed@ﬂ%ﬁ%&?ﬁ%ﬁ%ﬁﬁﬂﬁgﬁg %yl?)éthox —&e%?ﬂlﬁl&ganone

characedizéBby b difear&l tpettitm davimetshap-bapds ali 332, L#5, bo3fed 604, 1581,
1501, {54% 3@1213% ?*‘1%83 450?%5]1% ﬁ%s 1054, 1012, 976, 951, 922, 859,

uor o= I-ne oxy eny ano
824, 78k 758, EOL V%m@@ﬁ%ﬁs(ﬂeém )sing but not lim t ed to
et hanol , tetrahydrofurane, toluene or 1, 4-dioxane.

8.0 9 Rfc stalline form B of 4 (B-Fluoro 5-tnﬂu0r0methyl ynd1n~2 -yl)-piperazin-

1-yl]- [% F ! S’ri- - H}ai‘éé gﬁ{;)? e%oxy)zplsfe 1] arl:r?o%lle
charac{eﬁl)zcdz b)z aﬂeiﬂt irbeipeats delamtd flonethh di(xlijlpgl Kl [di it thampaaks

. e e di.ssol.v : e d 7
oo Y53 R, AoRs R P00 8 100 17
18.3, 1612, 204, 21.6822.6 AAA, |2614 (Wel52 p-api dly reduced to O to -5

C. The crystals were filtered, washed with ca. 20 nL

53 f et hﬂ 'EP)!'staﬁl%et 1%1’11153 @ [4a@dFl‘£{6foeSj-tﬁ1luo5&n§hﬂfl- bay-piperazin-

cess eat
Ly 1] [pmersbnsrefoss ar ey fcd Dussy | aresb ey s agetpmone
characfe®8d By the fomRE’iagpatrayemmﬁraclianqﬁem JhiineddSiEh & ke, - and
TG curve of formB are listed in Figures 5 30 to 8.
Exanple 3 WD 2008/ 080821PCT/ EP2007/ 064104 -
23 - Preparation of formC




General Form C can be produced by digestion in

sol vents as n-heptane, toluene, o-xylene or solvent
m xtures as n-heptane/toluene (e.g. 1:0.8, ww). It
can al so be prepared by re- 5 crystallization of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi

N 1 - [ 5= Uk § Qnysla 2 1,21.0
rdiafy Sfhess i g PR TR AL ROV 0 P o 3 192,200,210,
22.0, 22rfparidadfohe Wetth seeding in different sol vent systens.

- Crystallization Procedure 45.0 g of

ciﬁfll- ( 3-1}16_(;_%%%111&6&)&&11‘3 SOUQE vt - Pt udtdindhyl Py e ry@zbiperazin-
1'Yl]'[érétl?{g%%mh%ﬂs)n?(%?ﬂéﬂﬂ?@:]t'Fﬁethb“S?’BEQi)-‘PFEPWTm%tPﬂ%

characlerpBeBY hil infekdibspecinen haviag dhgp dhet 4t 16448.1435, t6all UEIDS, 1567,

4.7 - hept t -1 4hQ
1514, B o 4R L1358 POT B0, T FEStB0d0 Bz gt b 5, 9381938, 020,
897, 83 IBBIEI0 A ANE83 laod, 38Icer @ cmhk obt ai ned sol i d _
residues were dried at 70 C/ 0-20 nbar for 24 h.
Yield: 23.0 g (51.5 0/0). Solico properties of form
C 15 XRPD-pattern, IR spectrum DSC curve, and TG
curve of formC are listed in Figures 9 to 12.
Exanpl e 4 20Preparati on of the anorphous form Genera
An anor phous form was accessi bl e from et hano
sol uti on upon fast evaporation at approx. - 40 C under
vacuum Further anor phous form of [4-(3-Fl uoro-5-
trifluoronethyl-pyridin-2-yl)-piperazin-l-yl] -
[ 5- met hanesul fony1-24 (5)-2,2,2-trifluoro- 25
1- met hyl - et hoxy) - phenyl | - met hanone was accessi bl e by
| yophi lisation. Preparation Procedure 0.50 g of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n- 1-yl] - [5- nethanesul fonyl-24
(5)-2,2,2-trifluoro-1-nethyl -ethoxy)-phenyl ] :
- met hanone were WD 2008/ 0808211' CT/ EP2007/ 064104 -
24 - dissolved in 50 g of ethanol at 65 C. Wile
spinning (rotary evaporator) at 40 C nmaxi num vacuum
was applied. After conplete evaporation of the
solvent, the solid was further dried at ca. 25 C/
5-20 nbar for 18 h. Analysis reveal ed anorphous [443-
Fl uoro-5-trifluoronethyl-pyridin-2-yl)
- pi perazin-|-yl]- [5-nethanesul fonyl-24 (S) -2, 2, 2-



5 trifluoro-I-nmethyl-ethoxy)-phenyl | -nethanone. Solid
state properties of the anorphous form XRPD- pattern,
1R-spectrum DSC curve, ancglG curve and noi sture
sorption/ desorption isothernms of the anorphous form
are listed in Figures 13 to 17. Exanple 5

7’](:52 Prep, ?ry& hﬁ{} f?ﬁT@ArEﬁﬁ 'ﬁ’&ﬁ% r(§ tﬁﬂorﬁ%frﬁﬁfoﬁlmgﬂlrﬂyndm- 2-yl)-

nera

piperafia-1¢-gt {ﬁmmthﬁnssulfqnm 26Ored. Aytiflpgret lamathyl-gthpxyrpherdH
methat?bt& Wﬂe]relh a@fea&%%&%%ﬂ L QY ds ®fcribed in any one of claims 1 to 6.

, 2-trifluoro- nethyl et hoxy) - pheny14 met hanon

e and nethylparaben ca rodu [ hon in
¢} tsthod fakprepgyinge mﬁgli ling tg‘fg (f Flu 5%? hgrogepl-
Wldupﬁ%ﬂﬁﬁ@grabﬁl— I- qr{yshéthdtnezlﬂfolgnzq(S)ﬁZﬂ M Afludo- ICmethyl-cthoxy)-

Phenylﬁﬁn‘g(tganﬁflﬁfi?lggnilpg#fefgipgr?ét hyl - pyri di n- 2-y1) - pi perazi n
-1-y1]-[ 5-net hanesul fony1-24(9) -2, 2, 2-

taithbt u:omtallhmomyf [4e3ngo- prefyarpmethy hpyrishe 2aibipiperazin-1-y1]-
[BELOKLRRG - 3(522,852 ek BRMT - nﬁﬁqléﬂg)xy?ﬁﬁéﬂylﬂelﬁ&hanone after

systens co ut not liTmted to éethandl

feadipg- Fl uor o- 5-

trifluoronethyl - pyrldln 2-y1)-piperazin-l-yl] -

{orro@ ﬁ@l‘l‘i@@t@dnfﬁf[yi(?yﬂudr&)&ﬁl.fﬁoﬁmﬁﬂth)ﬂlpyﬁﬂm-}&[)—plperazm- yl]-[5-

PR M AR AT T

dponaechuserislizagioobelow about 40 °C, without seeding.
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
- 1-y1ly galling form B of [4-(3-Fluoro-5-
et hanesml gmd for pfe}%aésng a ciys me formor 8 5 { uoro ,
mﬂuoz)onmﬁ@fi yri lm%wﬁammrémarﬂdyl}@wt@@e%fowl %*&G%t?e%%ri udo-1-

methyP&hbxy)-phenyl]-methanone comprising the steps of:
y[ 4_(§_)'__p uoBrfg) 5-trifl uorlcj)rret% -pyri di n-2-y1) - pi per azi

—?@}xé%g%g@gﬂf asp ag %? t‘#@ﬁ%ro ?%Q%roglﬁgwgpyndm 2-yl)-piperazin-
-y [ fanahaetul fraryl-2r6$ A3, L Barifloer) | wethyl-ditosp)-plaayl | rmethanone;
0.3 nmL ethanol and heated up to dissolve both

, S&Qﬁs@ﬁ?ﬁwn—g@g SSiu‘ﬁ@E of FAL?‘-FRBM"@%&%%&%? V\gﬁ'l&lﬁ .2-y])-

er at

nipsratiat 1syh]vé$-§wrchan@@1rlﬁwlyl AdShed2 aﬁgqlﬂu@rprﬂawsmﬁb@t@gw}phenyl]

Iﬁéﬂéﬂle%yﬂouaggédg{gt ed 30 at roomtenperature t 0-20
‘mbar for 14 h. Solid state properties of the

TRreRaR oo an et B apre ) Biparin- 1yl [5-
methimdspdoaiban((8 p2 2ystrdluoar-é-rhéthyleadhixy)Bhepyl psictb8ndng in one or

e SOIV_el’le% and seeding with form B.



a ains 1. Acrystalline Rum A of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
nl-yl] _79 .

-[ 5- nethanesulfonyl-z-((sg 2,2,2-trifluoro-1-nethyl -

th I th -
1o} 1O BN IS DRRNRaE DBRASLEE b 2R b 0251 ot 6
Fhuoro-5¢liTmatetioih pyridios?-sbmaperetinir vl seliacrilandt 1-65)2.2.2-

mﬂuorowifptit%%i%ﬂ?%ﬁ ﬁ%%l?%t%ghgé sta'n %%w% in %dl%’lt %? g’ %g é

and 24.3 ( 0.2). 2. Acrystalline formA of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
nl-yl1] -

[ 5- met hanesul fony1-24(S)-2,2,2-trifluoro-1-net hybet ho
xy) - phenyThnet hanone characteri zed by the foll ow ng
X-ray diffraction peaks obtained with a CukKa

radi ati on, expressed in degrees 2Theta = 13.1, 14.3,
15.4, 16.2, 17.1, 17.2, 17.6, 18.0, 19.8, 20.1, 20.4,

21.0, 22.6 and 24.3 (1 0.2 ). 3. Acrystalline
foun A of _
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
ni-yl] -

[ 5- met hanesul fony1-24(S)-2,2,2-trifluoro-I-nethyl-eth
oxy) - phenyl | - met hanone characterized by an infrared
spectrum havi ng sharp bands at 3032, 1645, 1623,
1600, 1581, 1501, 1342, 1331, 1314, 1291, 1266, 1245,
1154, 1130, 1088, 1054, 1012, 976, 951, 922, 889,
824, 787, 758, 739, 714 and 636 cmd (+3 cmi). 4.
A crystalline formB of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
_yl] -
[ 5- net hanesul fonyl -2-((S)-2,2,2-trifluoro-1-nethyl-
hoxy) - phenyl] -methanone characterized by at | east
t hree peaks selected fromthe foll owi ng X-ray
diffraction peaks obtained wth a CuKa radiation,
expressed in degrees 2Theta = 11.4, 15.4, 16.2, 16.4,
17.8, 18.3, 19.2, 20.1, 21.0, 22.0, 22.5, 26.4 (

0.2). 5. Acrystalline formB of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
nl -yl] -

[ 5- met hanesul fony1-24(S)-2,2,2-trifluoro-1-nmethyl-eth
oxy) - phenyl | - met hanone characteri zed by the follow ng
X-ray diffraction peaks obtained with a Cuka - 27 -
radi ati on, expressed in degrees 2Theta = 11.4, 15.4,
16.2, 16.4, 17.8, 18.3, 19.2, 20.1, 21.0, 22.0, 22.5
and 26.4 ( 0.2). 6.A crystalline formB of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi
n- 1-yl1]

-[ 5- met hanesul f onyl - 24S) -2, 2, 2-trifluoro-1-nethyl-eth
oxy) - phenyl | - met hanone characterized by an infrared
spectrum havi ng sharp bands at 1644, 1635, 1621,

1599, 1567, 1514, 1488, 1398, 1343, 1328, 1291, 1266,
1183, 1155, 1090, 1022, 1003, 973, 958, 938, 920,

897, 822, 783, 753, 740, 683 and, 638 cm1 ( 3 cm1l).
- 28- 7. Crystalline forns A and B of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-

pi perazin-|-A-[5-nmet hanesul fonyl -2-((S)-2,2,2-trifluo
ro- 1- met hyl - et hoxy) - phenyl | met hanone wherein at | east
70% are in a formas described in any one of clains 1
to 6. 8. A nethod for preparing a crystalline
form A of

[4-(3-Fluoro-5-trifluoronethyl pyridin-2-yl)-piperazin
-1 -y1[5-nmet hanesul fonyl-2- ((S)-2,2,2-trifluoro -1

- met hyl - et hoxy) - phenyl ket hanone conpri sing the
steps of: either recrystallization of
[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-ylypiperazin



ei ther seeding of a solution of o

[4-(3-Fluoro-5-trifluoronethyl-pyridin-2-yl)-piperazi

nl-y1] -

[5-nethanesu|fony1-2-((8)39f2,2-trifluoro-l-nethyl-et

hoxy) - pheny| knet hanone; or. crystalli%aiLon of %

1150 uth efysighine form A or B according to any one of claims 1 to 7 for the use as

therapeuli¢4B- dohives@bshmie. f | uor onet hyl - pyri din-2-y1) -

pi perazin-1-yl] - [5 -nmethanesul fonyl-24(S)-2,2,2

-trifluoro- 1 -methyl et hoxy)- | k hanon ST

12, t hdli el R b I TP SR PRIy -pyridin-2-y1)
piperazifi-4 -y B fFethaoestid fony it 2-(&)-Qris2 tryfluqpy+1 indethy Rethady)mhenylhz |
methanole or tbrcpiedfion ot pedipament el for rstine peyohcses.pal )
neurodegqpisestiy ¥ Hisdarteting ire micmosm andoleamiiee s > dprertizeidpgher
diseases'th WhidhQUoBhiBve procées akdmdaRbE OB AU HeAfidn SETIQE &R or
, . cogmrising a crystalline formA, B, of L4-(3-
Alzheimey’ s g156356- t r i f | uor onet hyl - pyri di n- 2- ye- pi per azi n- 1- y1]
- 15- net hanesul fonyl -2-((S) -2, 2, 2-
trifluoro-I-nmnethyl-ethoxy)-phenyll-nethanone as an

active ingredient. -30- - 11. Acrystalline form
A or B according to any one of clains 1 to 7 for the
use as therapeutically active substance. 12. Use

of a crystalline formA, B, of
[4-(3-Fluoro-5-trifluoromnethyl-pyridin-2-yl)-

pi per azi n-1-y1] 45- net hanesul fony1-24(S)-2,2,2-trifluo
ro- 1- met hyl - et hoxyyphenyll- net hanone for the
preparation of a medi cament useful for treating
psychoses, pain, neurodegenerative disfunction in
menory and | earni ng, schizophrenia, denentia and

ot her diseases in which cognitive processes are

i mpai red, such as attention deficit disorders or

Al zhei mer' s di sease.



