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(trifluoromethyl)-1H pyrazol-I-yl]-benzenesul fonam de
and et hods for prepaiatheh pykiiRECOMOASHEN, and

i solation of such crystals. BACKGROUND OF THE

I NVENTI ON Field of Invention

5- Phenyl pyrazol yl - | - | ' e a novel
synthetic class of ct éﬁﬁfm@ X- 2
| nhi bi t@f\hraGht vEtichSelats 16 efystahRring @aUBHE-fidorophenyl)-3-

arthritis ‘and other conditions due to_inflammuation. i
A-(frifoterhbtiigh) dphpyrardl- 13yl bendenesv oremidel apd methods for preparation,

| H pyrazol -1 -yl].-henzenesul fonami de is a
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conmpound of Fornmnu I's disclosed in U S. Pat. Nos.
5,Field, dddvénftidd y et. al.) and 5,521, 207 (G aneto).
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Ion and nature of crysta ornms of the agent.
Thedeths cendidens due to deftirmhytiqo| 4¢ ot fineropedny bftriflyorpmethyl)-
nmeans of ensuring robuyst processes, avoid letin .

o G paegol s tsnsamse e 5 & apiogy GOl 1-beneiishlfonamide
Sus ' lfant caking, precipitation from
s&%ag'gn:@ihgg@lo}gg%\éﬁ as chenical production problens

such as filterability, and to ensure @ l ytical
reproduci bility (see Analysis of O.gani ¢ Pol ynorphs, A

Review, Threlfall, T.L., Analystj/ 1O,
pp. 2435- 2459) . SUVWWARY OF THE | NTINDN I n one aspect,
the present invention pr a fNystal, Forml, of

4-[5-(4- .

fl uorophenyl)-3-(trif
zenesul f onam de havi n a powder
pattern conprising peaks express

H pyrazol -1 -yl ]-ben
di ffraction
degrees ( 0.1

. 8.9, 21.3, 21.9,

and 25.7 obtained using CukKa 1 X-rlay (wavel ength =

1.5406 Angstrons). |n another asp@@ZNHéhe i nventi on,

a process is provided for converting©crystal Form |

of 4-[5-(4-fiuorophenyl)-3- (lgognﬁlia%or onet hyl ) -

Background Art
The compound of Formula I is disclosed in U.S. Pat. Nos. 5,466,823 (Tally et.

al.) and 5,521,207 (Graneto). These patents are incorporated herein by reference.
Although the preparation of the compound of Formula I is disclosed, the specification
is silent as to the isolation and nature of crystal forms of the agent. There is a need to
identify polymorphic behavior as a means of ensuring robust processes, avoid
tableting problems, tablet failure, crystal growth in suspensions and resultant caking,
precipitation from suspensions as well as chemical production problems such as
filterability, and to ensure analytical reproducibility (see Analysis of Organic

Polymorphs, A Review; Threlfall, T.L., Analyst, 120, pp.2435-2459).
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-yl]- benzenesul fonam de in a suitable solvent at a

tenperature from abUMMAKY OF THRINGEXTION ) stirring
t he suspension at a tenperature from about %)C to
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t ebthak dE6rupan], dieNenectonindeinabylent tilorideitomend)iand
further aspect, the invention provides a
phtetrahyplrofiras ind migoess thasepfnhi ch conpri ses a conpound

of Formyl a |.of crystal.Forml. . .
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exci pirent. Still "another object of the present .

i nitge theamystal Foomdicompdsing (Yréisselyingsaidfasmelhin  gyagsr miscible
treating inflamuatory. conditions i i mal s [

{ e on MBI F SARELE S SsrdbereedRby gL &3 Blpdfatre

¢ OﬁBﬁéébtohP 10°0f 10 DS uIRI0BS SR ptddyfatih® the cdnipotihdBY titdaition of

of "the present invention i'S to provide a use of a

nowatero@iiytisiing thi sodpension pf sepfit) fon emT2 bewrs at 2 tegperature from
manuf acture of a '

U AL G abaie I BT T G aRAPE PO R H A P gy spect of
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e 15 b b Y iy SSon which
é]; %g)m%gse 'asc%n{f}%hﬁé of Bk Y b &tk M2 eR bAstRePRPedtBE the
invention, the pharmaceutical composition further comprises a pharmaceutically
acceptable carrier or excipient. Still another object of the present invention is to
provide a method for preventing or treating inflammatory conditions in animals by using
a therapeutically effective amount of a novel composition of the present invention. A
further object of the present invention is to provide a use of a novel composition of the
present invention in the manufacture of 2 medicament for the prevention or treatment

of an inflammatory condition in an animal.
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or g) ‘g%% SF LIJI?({{Q g?e?érg@Q%ﬂﬁﬂ e r@icﬁ%n & <§)rﬁpﬁet3: @pﬁ@{aﬁ% after such

or nore preferably

0. }%'étlﬁ%tﬁe Qx’@(tﬁi& ie ﬁlentbf)olédsmhf@mmmtdmﬂfeﬁm toya° 6z ormore

hydr ochl ori de per nole of 4-fluoroacetophenone, and an
arpraferabdy tm@ﬁmtd@nber%lr%nt preferably a Cl-C6
al coh

nor e r ef, Vi I
t ot al g@%ﬁ)n’{heoqn&t of g{e@@é is go Pﬁg@ %ﬂ% or @@fegﬁl?% a&cﬁﬁ to a
OcomtiRfidH of 425 t@1 Qﬁ@ hﬁbd)b/préfefdﬁl}ﬁ@ﬂ) o870, IﬁD or niore pneferably 725
rmre preferably from 650 to 750 ni per

4-tol Mmlaoﬁwawhpmn@e o@étﬂwcmphm@emls&% luléo 8f0 1gplep, or
t.ed

t
ENERTIICICE T Ao —
a Wﬁﬂ&ﬁ&ﬁ&d Bér Iﬂ@ th%u%%eto@herﬁh@ﬁﬁﬁ@@ Byto a2 rﬁoles or

ature of Cto 700C, for 1 to 24 hours,
prmfeﬂrailyﬂ %torl. llmbtes,lcﬁ rharepssfersblyr b9 Btopk-8F B10kas) 9f f or 1

to 4 h til th
s N o
S DR ORGP, Emangd 2, oo s ey 2

65pRPandlf sohatethp terdlenaiing of tho sel5adn the BBICE & 5pm(%5)0 to 1,660

\-,I-\F S‘H,tor%@g gfégl}y ‘Hgggé E%iypﬁ{) ﬁg%}gé%gr%f@}ag&o 1%6§§ t%gs/ﬁ ml, per

Pr &l.% 8P4 ﬁugrogée{ﬁiﬁh%n&é %’p%ﬂéﬂ'fy, tHfm&kte b@ktep (b) is heated at a
temperature above ambient temperature up to reflux temperature, or preferably at a
temperature of 40°C to 70°C, or preferably at a temperature of 50°C to 70°C, for 1 to
24 hours, or preferably for 1 to 10 hours; or more preferably for 1 to 4 hours, or more
preferably until the reaction is complete. Optionally, after such heating, the mixture is
then stabilized at a temperature of ambient temperature from 71.5°C, or preferably
from 40 °C to 65 °C, or more preferably from 50°C to 60°C.
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and potassiumtertiary butoxide, and m xtures thereof,
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20 Pr @881the drdup donsibtirg df sofivhlRetioRRIe] sodiA |etli@Qi/ﬂé§§odiﬁm ay
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25 These, and other objects, will readily be apparent to those skilled in the art.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1. Presented in Figure 1 is the experimental powder X-ray diffraction (PXRD)
pattern of Form I of 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-
benzenesulfonamide.
30  Figure 2. Presented in Figure 2 is the calculated powder X-ray diffraction (PXRD)
pattern of Form I of 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-

benzenesulfonamide.
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4- [5 (4-fluorophenyl)-3-(trifluoronethyl)-IlH pyrazol -1

gur REPZRARSULT BRI 38 thdpdwtice Xray R fimenibe (PXRD) pattern of
re is the differential scanning calorinetry

( ne@l IEIaf4*[5)4(4-ﬁcupmhbn3éhéi-(1lﬂﬂu@f0methyl) H-pyrazol-1-yl]-
4ﬁ (Dg fl uoro henyl )-3-(trifluoronmethyl)-IH pyrazol -1
pzenge fonam de. DETAI LED DESCRI PTI ON OF THE

'4%&&%@{%1 ﬁ%ﬁie\l@ K ddfdretiabbdaghing calorimetry (DSC) data of

uororhenyl)-3-(trifl uoronethyl)-| Hpyrazol -
5 | Edn]nsﬂiend Mslauﬁ(dp@mrq@epﬂdf3nﬁmlﬂuqrpmﬁdw | Brpyragak1-yll-
been descri bed,in U S Patent Nos. 5,466,823 and
enggafonpRUd¢iescr | ption describes a synthesis of
the conpound 'MI ?E!S@RIP’FMNW’[’HEINVEN’FION
crystalline orm I's obtained. As described in
t he exafip selectife Cmm mjnbilm Abfia(ﬂeﬂumeplgﬂrvérﬁ -(triflupreseethyl)- 1H-

patents | eads to c stals p, which has been
danp#ol-l af bhensgnesy ’é?mlﬁF é@orm“&‘ ﬁnacti on ( PXRD)
patterns. The inventors have found thcg this crystal
formis unstable with respect to ang B3 form Forml,
at anbi ent tenperature and pressgrg\ The forns can be
di sti ngui shed by their PXRD (pow e \x- ray di ffraction)
patterns. Definitions erfedN\o in the present
application, "water m sd mearns capabl e of being
m xed with or dissol ved pater gt all proportions.

As referred to in theFpresént apgkisation, "anhydrous
crystalline” refers to a crysta does not contain
substanti al anounts of water. TRKE er content can be
determ ned by nethods known in thdg art including, for
exanpl e, Karl Fischer titrations. e ably an
anhydrous crystalline form contai 7S &t ndst about 1%
bywei ght water, nore preferably at npbst about 0.5% by
vvel ght water, and nmost pr ef groamalat nost about 0. 1%

Véﬁ)@gtp h%qqn{)ei{na@%e};a%erﬁ 5\{931(1 %&@q %%5 %1{38 %9? Ie? Thet description

megéggnﬁ s tyﬁfhelsl@ 38 theaBipouhd Yubi snBhiOfith ra@p@ft &5 tllcyysadlline form

| east abou by wei ght, and nore preferably at
| ewhichabobthing@. %’\Isydem”bgdh m t:m: ezcmplbsumllwxmg theprecedire given in

15 ]ch 2&12?41@%%}{%{6@% tgé’:trgs' h 'hasdf)ee%td%(rjno%(s)t?ge& B Gc'wder X-
ray diffraction (PXRD) pattems. The inventors have found that this crystal form is
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unstable with respect to another form, Form I, at ambient temperature and pressure.
The forms can be distinguished by their PXRD (powder X-ray diffraction) patterns.
Definitions

20 As referred to in the present application, “water miscible” means capable of
being mixed with or dissolved in water at all proportions.

As referred to in the present application, “anhydrous crystalline” refers to a

crystal that does not contain substantial amounts of water. The water content can be
determined by methods known in the art including, for example, Karl Fischer

25  titrations. Preferably an anhydrous crystalline form contains at most about 1% by
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et hoxi depgeodici isRRNARPEhAEng SalEHmRyer tiary

but oxi de, lithi um nethoxide, ITthiumethoxide, lithium
i sopr op®hé them alliyt hindess odrerwise gpdsifiesl where ysod aitldratane or with

met hoxj de, tagsi um et hoxi,de,, pot assi um,i Sopropoxi de
poPHEBIOTY PSS AFYTDERASK IR, STUACSH Eeh I DT iiErE Bpving St to four
10 Segﬁb{ﬁgaﬂoﬁléﬁolleﬁ@%fﬂb?gyﬁv@éarw NOme Wb ehBifd #&kdlesAhclude groups
0 1 nduce the

nor e ormation of nore crystals froma

m xichras mesioH Lathylnn-pespys Usgpeosil,anbutil, $-betdi,isphatydyartd ses-butyl.
the amount of materjal that, when added to a m xture, :
sol ut i orietsl alkg¥idensire met41§aléﬂoqf@ntai°°gaﬁ §§5ﬂ WA t_)*(le mefal alkoxides
f OE&REih%{J%iﬁﬁl, fiiues: Cﬂo‘%&g{uﬂ{ 18 AL nfbefl OFRAN M entiBh by de used in

t heory, I's’anmount can be very small’, Tn practice, a

| afgebmaBDanilcoliol yskdon ThérkrAlypthetalahal dmereapynda i thetalcohol of
that can be reasonably handl ed and_ i s, su_ff{ cient. to )
qtillt}guﬁathomde,

15 c atheellsxider Nondimiging 6kamples gewetabalkpridas welude g

As a,.nonzlin ti . e . toL:509% .
o FREORRR L b0l R AR AL 900 A0 B heoniae,
C ORRMA dileaeDBihiER thopfopaxflRehihiign &sfatybutokide, petassitie”

when used in reference to tenperature means centigrade )
or meioxides potagsirn ethoxidenprirssium SopFopoxide, patssium tertiary butoxide,

te rature. .surrounding an object. It is the
te%cg?lgitﬂliﬁéﬂfeﬁ%olﬁde a room which generally is from 15

20t 0 25 degs®@@SisGabiinifRATuRRE abingls crsthbsiibiue indied theformation
chem stry to apply energy to reactions over an

ex bEmdeacrpsals Genod mixture, selvtion, e suspersien. dueseding augpungis the
reaction m xture is placed,in a.vessel, open only at .
t hampHY, of FRfiera) Dt Sy orcaddi e it isee Saluuly i fiptnsion, is able o
co Bﬁlﬁe RS forristfdh SMAE AN YRROESa SinYSAmAl Whlle §n 6R8HE this amount
back to liquid, and fall back into the reaction
vesaebe very small, in practice, a larger amount is used. This amount can be any
25  amount that can be reasonably handled and is sufficient to cause the formation of the
desired form of a compound. As a non-limiting example, amounts of 0.0001% to
50% wt/wt of the seeding compound based on a reference compound can be used as a
seeding amount.
The term “C” when used in reference to temperature means centigrade or
30  Celsius.

“Ambient temperature” is the air temperature surrounding an object. It is the

temperature inside a room, which generally is from 15 to 25 degrees centigrade.
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Decale dugng theavilwpterhniaeg. &io peun P@ﬁala@;fﬁas aggﬁwg.pgmt of
CORLeLlBilnof Bas A RY gt dPsoC R ddalbvag. that the

4- [ 5- (4mfrbfeamep kestyp J2),3cédctibh completinhhis| deterniinedrbyohfitming
-yl ]- benzenesul fonam de_ formed is_greater than 90% b
usthaighe eopy afdnilrgoaqeiaphpransdett obe s g isylgss,than or eqhal to 2%

L i SR e R e
W tibNeGdihéun tinme: 30 mins Col um tenperature 350C

Flowrate: |.Om/mn Injection volune :
Column: Discover HS F5, 5u, 250 X 4.6 mm Supelco Cat#567517-U

Mobile Phase (Gradient):

Time % Mobile Phase A % Mobile Phase B
0 60 40
15.0 60 40
15.1 20 80
20.0 20 80
20.1 60 40
27.0 60 40

A: 0.05% (v/v) TFA in Water
B: 0.05% (v/v) TFA in Acetonitrile

Flow Rate: 1 ml/min

Injection:  20pl

Detection: 247 nm

In reference to step (b), “reaction completion” is determined by confirming
that the amount of 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-
benzenesulfonamide formed is greater than 90% by using the following HPLC
method:
Column: Zorbax Eclipse XDB Phenyl, 3.5 pm, 150 x 4.6 mm
-7-



Detection: UV at 254 nm Sanpl e concentration: 0.4
mg/ M "Therapeutically effective anount" refers to

wo bas/ogaswunt of the conpound bei ng adm ni st er eRCTAB2065/000735
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will prevent a condition (eg, an inflamuatory

Cgﬂ Feividde: O5/8 L i NighinRIE23 PVE BHROS SN 0. 5APE adljusted with NaOH)
0 e _synpt the di sorder being treated.

P eéuti cal” conpositions suitable for use in the

present invention éﬁ&' ude conpositions wherein the

a&ioluran fepapeEafi@nt s°ate contai ned in an anount

sHldw gatent to achi BO&URE | nt ended pur pose.

Défjectivnnatlimoe: of ald pler apeutical ly effective anount is
WEdtectibhhi N t he capP&hbit254 yoof t hose skilled in the
aldamp@SRRebdtdidoni N04ingdtinl of the detailed disclosure
provided herein. Animals that are suitable recipients

of the "‘fﬁgﬁlr%?%{ﬁgﬁltl%ﬁéﬁi% REBSAM treferiMS Mhdt @MouACHE chttbound
are not Tl e 0 humans or other manmmals or aninmals,

f Qeinodihisterddawhich miilipteventradanditiog (egtaniinflarsmetgpy condition), or

pi gs, horses, goats and poult e.q,, chickens .

t oyikaglicvedo 6REEC SKENHRIEE MR 8{“ ﬁp%@pgtﬂrp%&l tﬁg ﬁlgorder being treated.
cqppani on..ani mal s - 3 , e¥&ition includ

artdf'c ‘acf%caéﬁgi?rlgﬁssla r élg[tﬁb r%g(gg%g? %g%lt%t?rf%gtelnt s and e_
NQRNRSiEBhs WhErH the hstiedngredivh@taecicontaingst mcni amequnt hufficient to

am)girét omf ¥ th e@é:dlompnpoundgt q%ngiglaggnm.gﬂqi ﬁafgfarpgd ic ﬂ&%‘f%ﬁ{vreoa%ount is
alzohievoigonten ?R§- pe BiRR ,

such. tot al,, dose in LVEr . i j . Vi .
B e T

w&&&l&@%ﬂgvma%@mer drugs. Generally, it will be
admnistered as a fornulation in association _with one

or nor eApinainthekare suitblsreaisap ofishecanpeynds af the preggnt invention

te ' i pi t. 1 d h i i he -

| rgrads Bt prdimitib e or b S GiiRgf o i, for exemple, frm

gr%’n%ﬂalis 1u<ir§g§ cﬁ’cﬁf@,i shBep bigR Xdridsegdatdarld pdubir(d @y grckens, turkeys,
X

ent depe on factors such as the particul ar node
of duitsriund sdes@tandrother bidsfand companion animeds yick s dags, cats, and

7 oot phalbravstTeD Tieoisl Pt oS Qi A iy anasis
de%‘i%l\{%@ll t%fl. conmpounds of the present invention and
net ho ?

or their preparation will be readily apparent
to t hosk mhétidesthieiamothieofhe corgprymddo hp edminigpred agnges from about

PE N PR i ———
Edi 1 10 MPE s B Py BL BimHiBRA Yiond 8P combination with one or more

other drugs. Generally, it will be administered as a formulation in association with one

or more pharmaceutically acceptable excipients. The term *excipient’ is used herein to
describe any ingredient other than the compound(s) of the invention. The choice of
excipient will to a large extent depend on factors such as the particular mode of
administration, the effect of the excipient on solubility and stability, and the nature of
the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the
present invention and methods for their preparation will be readily apparent to those

skilled in the art. Such compositions and methods for their preparation may be found,



For use as an anti-inflammatory agent in aninals the
i nventive conposition my be adm nistered either

wo@e@bio9s3ar by injection. Wiere it is desired tBCT/IB2005/000735

10

15

20

25

30

adm ni ster the inventive conposition in a dry, solid

Unfio} e£255168n T gte AR HafBaceiddall Seignas, 1 Bdition (Mack Publishing
containing the desired anount of active conpounds
usOahipanyat¥3npl oyed. These dosage forms are prepared

by i nt el d
i %glr ed: tusﬁ\}/lf %‘p %‘EﬁJ Pg[?fqﬁn%t%; nt&g &lgaagﬁﬂ.eﬂl‘é‘gegﬁtwe gomposition
V eg § 9{) %(Hmnhﬁ&fs@ §ﬁherto%1}‘y Or'wgﬂj@&idhm Wherlifis@lesired to administer

e guns, and t Such unit dosage
f otheninvehfieneormpositinm malrdrya,dsowj tit ylosgge Homna sepixles; boluses or tablets

th
arrbste Py waguf deb oy b il g Jpee
sﬁ%’é’ﬁrﬁ% afbﬂ?@peﬁ‘éﬂ BRIntitddP ahd @tﬁf&ﬂ)l}é higing Eveeddtitvy 1ngredlent

pe o ["anmati on, and the wei ght of the host.
Thmth suitableafineip divfidedatiluents sich a mglséwosentalc magnesium stearate,

E.hngggmc P ey mg&%ngﬁ{:}?sw,t g an ‘fe)t%@é’]\l/ %OR%Wayga%lyaned widely
19\%@1 resﬁkét% Bk %ﬁcﬁ YoeidhP EnPEtnkent Bﬂlﬁrﬁﬁﬁtlﬁﬂé&nmatory agent

nposi ti ons O present 1 nvention may
addep&n@lhg pon faotaas smml as tipetlypero£hiast hryimal mbeelx@ml #he geyerity and

: APt REBRERRopHEHBE MRS A TedodnTES RrEnion g e
ﬁ?g g it afinddo it ]ﬁ)@ %e' Fec{nn¥ef‘éb%t§ véIol, H%ﬁﬁeﬂlteﬁétﬁflan and L.

rauu, tie actl are sui't ab 'y

admehﬁﬁnwdﬁc@meakmmww@kvmwe preferably of the
vegetable oil variety such as peanut ojl, g tt onseed

oi |, andltematively.che @m&ﬂaggp@myeqoa}po\s@ﬁp%p e PSRt javention

organi c rati o ns u |,

o JREbE pEREHRER ERTUR RrR e B Ry Bt
ar Rt ndSculs ey sd%ﬁtﬁﬂedu@ ijectioniatitich évenyiheiaotiee ingredients are
proportions. The active conpound or conpounds are

di éssdlv@obrdlswméemaélqundwatrm vslap@ntF@r npTepigralaimigiFation, the

Eg%«itgzg %q? t{argah% %Je&?}]gab[l% \Cﬁml a%hz{cggolftalgg Qgﬁl@i( éreferably of the

c Ommq"e oiPeArRity @&i:h%%ambﬂ%t@ﬁsdehe,ﬂl, BvEMikilike. Othet parenteral
I'owi ng description of the invention, specific

e nbdﬂclaemch as nrgamcqnepan@thm memg.sgkeﬁhwrwlwaﬁirq%@ceml

cribed. These e nt are d
SfeFe o e 2SR A T s
' d
OB SRR, I ARG g
irh@el banéﬁtmmltfonmgﬂﬁtlcunﬁor h@nsmbxpaom;fsuplm frimwlasions generatijecontain

foIIovvln det ai | [
from O. O to 5% by welfg'l the atc|t1\9en c<|)mpound

Detailed Description of the Invention

In the following description of the invention, specific embodiments in which
the invention may be practiced are described. These embodiments are described in
sufficient detail to enable those skilled in the art to practice the invention. Other
embodiments may be utilized, and logical and other changes may be made without
departing from the scope of the invention. The following detailed description is,

therefore, not to be taken in a limiting sense, and the scope of the invention is defined



therefore, not to be taken in a limting sense, and
the scope of the invention is definedonly by the

w@ppenesdd cl ai ns, along with the M| scope of PCT/IB2005/000735
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equi val ents to which such clains are entitled. Formp

' fhe TN bdvpe PF 8gEdalests to which such
 Quby ¥y BE¥BBeAded eramlmwg%gl vy L 5WpeRE SgAGhERs to which suc

Oleling aregentitlgdt al  Form I are illustrated by the

];glel (r)r\émt ngla lfls t <|3 g1rytstlap% alnéjdt fr %heagr%ce:ecf(urgﬁescnbed inU.S. Pat.

4 }W& ‘f f Ag%fgzgo wq:g G %a{nﬁl{g %r#ré%ﬂr%tﬁh‘x‘é ilhistrated 'bgél% following

hzenesu ystal Form Il may
s uppainitidg dagtriptisedaridexampiabl e sol vent in which the

Eg.nﬁte " ona e ub LT LRt AT R e R hel 1l
b%%ﬁ%@lfonﬁfﬁhd’eeﬁcrﬂl&ﬂ e TPma be Qus?%ﬁdeﬁoinﬁ %1')(%& Yn ﬁﬁtable

rug 1s greater”than about™ 1 and | ess
atk@%n&@@vtﬁﬂbi thielconEenamtibe sf dxfugss.lhlghd:rl thars’ihle\seﬁutﬁlon pomt ata
include but are not |imted t

eﬁf@p@amm g@%‘l’@ﬁﬂh‘blc tog@gw(ﬁ{)GS ggg{t%m? gelv? 1s ﬂ%ef W}gﬁ% the
f ﬁgﬁl 61?(9 0#1 ug% e%‘@zﬁ& thet SRy el 1@§§C!ha{ﬂ 2ot 860 mg/ml..

stonIs stirred at a tenperature
f rmm@m&wf sER4b1E @olamy tncff@@Guf ae ndélimited B Water,snetlidr®], ethanol,
Form | i/stals are collected by filtration.

ansnmepanp sedteng; @cett)lni@ﬂéflv@tthalen%mﬁmle dolKense ﬁ’b‘? tefrapydyoturan,

rec t| op rom. 0
of""z‘r1 [I%lxt"ﬁesf ﬁrng i] ?r%ﬁ) %E uoalrtcgl r’%rtnﬁerasln? ﬁ"%‘y?bé’%? Cto
- L ap¥ld 60°@et6122341ﬁﬁm Iﬁcﬁﬁh@ mliéfFolnlﬁ Tartild @blosllomsdby filtration.

m sci bl e sol vent in which the conpound solubllltyls

gr eat erlntanatheppnoggdure, tb;lcwﬁgl Faoran k qaabe prepaeaddyy Qﬁpmaltatlon from

rat abo abou s of
Rl ooy et fu P BN DoH T B P B
F%eﬁkiﬂesﬁlﬁﬁlaﬁﬂ&’e gthamable WE&IRREbIACRANMNN whikE the compound
tetrahydrofuran, di oxane, and di nethyl formam de.

sm&mmns gieatet then 2rhg/nall, byrtkscaddition dfoveted atls tarperature from

L cihgit T B spPesbotrmalseof shidpise Fabest drdadhyion of orm

Fofrgﬁl IFoﬁEﬁfan? e @tHan&10 hée%‘éﬁeeﬁ’ceﬁﬁuﬁ'ﬂé téthly@idfuran, dioxane, and

Pr epar atl on repar at i on O
4- difreftiAbtmanideh Snjsequant(to tiefinitiol preeipkgtion wipyvaierothe suspension

benzenesul f onam de, Form H The, f I o,
pr]@@éaac; B0 Ta 3 BV yeTRRGHETEa™ PO HALC 6 Thapl 451G, and the
1 195 éxstggwoll dP P2datRd/ Wi th the non-critical
var T at usi ng ?’uroacetophenone i nstead of
4- chl or paparARiENdrepasticn cit4afS-(4rfluoraplemyhi3-(t8flepromethyl)-1H-

Preparation of 4,4 4-trjfluoro-1-[4-(fluoro)phenyl
- bme&wé-liylkb@m@msulfonamde Form 1I. [4-( ) phenyl |

The following procedure is essentially identical to that of Example 1 of U.S.
Patent No. 5,521,207 with the non-critical variation of using 4-fluroacetophenone
instead of 4-chloroacetophenone as a starting material.
Step 1: Preparation of 4,4,4-trifluoro-1-[4-(fluoro)phenyl]-butane-1 ,3-dione.

Ethyl trifluoroacetate (2.35 g, 1.66 mmol) was placed in a 50 mL round
bottom flask, and dissolved in methyl tert-butyl ether (7.5 mL). To the stirred solution
was added 25 weight % sodium methoxide (4.0 mL, 17.7 mmol) via an addition

funnel over a 2 minute period. Next, 4'-fluoroacetophenone (2.1g, 15 mmol) was

-10 -



Ethyl trifiuoroacetate (2.35 g, 1.66 mml) was placed
in a 50 nL round bottom fl ask, and di ssol ved i n nethyl

wao eqosossyl ether (7.5 nl). To the stirred sol BPCT/IBROCGRA®O73S
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added 25 wei ght % sodi um net hoxi de (4.0 nmL, 17.7 nmol)

v hﬁf@%@ﬁ%&ﬂhgﬂeft%ﬁﬂkﬂﬁy ? nﬂL%,meﬁi addéetore readtiorNdvopwise over 5
4" -1l uor oacet bphenone (2.1g, 15 nmmol) wasdi ssol ved _ in
medifytes. tAskdr-stirring ovetthight ({37 frhpursh 3N HEHEHO md-) tvyas added. The

A8 Sl 40, A 0 s
( Qx_?% 83%3?&%@& Y Rlcul@s %gg 'Ca.)'hz,eg be e WRBE o1y, tTihe Bolidas

( ried over I1tered, and concentrated
| Recrpstallizédfrg\is-Getnegogiveif gof theglorm| i d. The sol i d

}A%Zep(rjf %’:f)é/;ctu%lfz l@llb (Z)gg -[. ]g_ylr(%—g] gi?%)t%_fz%%b)qg -?tr}jﬁto%n\z/e%hyzl)gg —ﬂ/rngol-] -yIf-

Ofbéﬁ%e?é%oﬁtbﬁﬂfe()phenyl )-3-(trifluoronethyl)-IH pyrazol
- -y =" Benzenesul f onam de 4- Sul phonam dophenyl

hy dr azigagulplistiaaddbmichglayie@merydrothipridet?y2 mgs4-Aderael) was
to a stirred sol ution

4 adderl tord stiregselufiop 1 é?‘fb‘h@%f&%qfé-,{ﬁr(ﬁugqggpgﬁgyy]-,bggagle-&n%dione
\(Nggggg g?%.gﬁjgoﬁgﬁf Fﬁlaﬁcﬁ é% Hﬁﬂ.ofhéégctmn)wasmﬁteﬁ @& £dfluRMhnd stirred

_ ux and strrred for 20 hours. After
CaB} 20'Boiirs. ARG TobENp@RIrabmrtemptiatire, heteadivmmitweavasas

concentrated in vacuo. The residue, K ' .

et kA oL A Sl B s v
ried over. £ I 0 ¥ .

v AR s b ER TR RRCAE e B RS give 2

ets‘rﬂb{xk/n a6led hRhaNE rb&9stallizenfoinctigil weetath @nd iso-octane to give the 4-

AT henyl )-3- (tri i e
| stidethonaanyibAdin @uoronewyl | prsrol oy ioneq fnagide, 0. &

167 171 ocH BRI LREkyD 592,872, FRRI EyRasit m P

4-[5- (4-f1 uoyerhRmBA-iM31(384 f | uoronet hyl ) -1 Hpyr azol -
| -yl]-benzenesul fonam de, Form | w thout isolating the
crystal For nmig. T62—fldlfGw ng procedure describes a

eneral _net hod o reparin e ,C rm. I
AT 5. ( eveparinnt Appsbaion 4 B NGMm BrgRrometyd- 18-
'Fﬁr;lr%aﬁg‘i’-ggrﬁfﬂ@Ar_&ehésﬁﬁ&ﬁan%e,mddﬁqubim&@ isaldting thdeysnEdrad II.

. A. 4-fluoroacet ophenone (1 nol ar
equi val B followirgoprbiedact: dastitibes argerenal methiod of pygparing the crystal

trifl 01, .
ol e el A1 0 oosoRena- L PpaPaRy SRRt ST s
SULd A8l ST AEBL witlBuiliSoldthg the tRStaPPbrmkIIl Ogr am of  4-

Part A. 4-fluoroacetophenone (1 molar equivalent) is combined with a

mixture of alkyl trifluoroacetate (1.0-1.6 molar equivalents), a metal alkoxide (1.0-1.5
molar equivalents) and optionally a suitable solvent (up to 10 litres per kilogram of 4-
fluoroacetophenone). This mixture may be heated at temperatures of up to reflux (to
effect completion of reaction). A “suitable solvent” for this part A is a C;-Cg saturated
aliphatic alcohol, including linear, branched chain, and cyclic alcohols. Non-limiting
examples of suitable solvents include alcohols such as methanol, ethanol, isopropanol,
and the like, and mixtures thereof.

Part B. The mixture from Part A is combined with a mixture of 4~

sulfonamidophenylhydrazine hydrochloride (0.8-1.2 molar equivalents based upon 4-
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fl uor oacet ophenone). This m xture may be heated at
tenperatures of up to reflux (to effect conpletion of
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Cl- C6 sat urat ed aliphatic al cohol, including |inear,

br aRsB8cbtIR t)%ﬁdi aGueolié Eycﬁbémdilﬁd gcid (Non-210 stblair Bgulvalents based
exanpl es of SUI abl e sol vents include al cohols such as

neuwmmﬂuo@ammanon@o@ motsa hbP litigs get kitogramef 4and
#rhg%tég ehgrge n;‘é}?ﬂﬁnée o? s%?abpe] sotlwyen?may %@aﬁg&f sd/'\h %t the total

S U&B&!&ﬁ e dRPReRt Pl zh P&t BIIS AtHiPfHedandd b8 12 Bires per

nmol ar equi val ent s” based upon Afl uor oacet ophenone) and
aqlmémgn&niofdrﬂmmmetoohamnd The 1eaption mey e hé%f@d @hﬂe@hﬁﬁ@m@s of up

based fl
ol RGP BRI S LoD omaye ertattign prafE e mixture
SUjstsatileR wig #eR s'?@é’oﬁ@o D08 ¥z viRebaskd @péoa-2al

amount of the sal vent resent in Part B I|es W thin _
t hflusranggophiendneld thore) &(Etemperalmrésoﬁrbalruw 71. 5°C The solids are isolated

?2&%&%@@3@53@%;%’%%% G el RSE e e produc
| Sk b8 Mo A P 9PE AU v fa% BifphiBisacy

bagg satu@sd Aiphhtidaeste.dhelpdiag tinearpbrafigtied)chain, and cyclic alcohols,
tenperatures of below 71.5 0C. The solids are isolated

byarfd wetentahd mixwgesthstedle washed and/or reslurried wth

Femper atht Saying brostie VPAte o MRler ¥ st ofrgparing the ol
paFémﬁl b4 ?5 @ﬂ-ﬂu& ﬁ&ﬂyl)as S@lﬂ@bfo@ﬁb’#ﬁylplﬂl-ﬁ@wa y1]-

i ncluding I'i near, ranc e hai n, and cyclic al cohol s,
antlenzatesn]fosandidaiwithontisolatieg Geferysteh Eofm] - @wirappnol (70 ml) and

F Lgt gftgl&]gggo%%r : t%?’? &? g,p 6 % Frrnro?e%l) anr%tagggd t%fa fiF Qesselnﬂﬂlowed bya
: ﬁ? &éﬁﬁ éwgs uaﬁ& Yh0 md). (N&itf 3990 soiBiMbthokile By meg@holl (37.5 g,

enzen I'f onam de w thout isolating the crystal
F00.174 molé) [ ajdad od the F@ssel, )folbuvebdehyrwlmet wash af@-prapanad ( E0 mi).

F oNegiedctusyossciophepcia 4o 139 B foficed 69 Y TG fne wash of2-

o ST g ki S
fide fOAD hohrk, thiedoledtofambiem aemp@@duem OWatef 206, ml),

O. 145 nol esL i S added followed by a |line wash of 2-
pr epeaeirated bydrpghlormmecid 64 @ gt G 2Q5% peleshandr e heated to

55 hel.d .2
%S@ﬁdqaér%g X{h ?{earzrlf)lg :ﬂg&[ﬁ)@fllﬁﬁ% :&"4 %,1611 8)(5' nfl)olers)hﬁ‘@ added to a
C 05&8hAd Kedseld fdlbbd\fe@q}?' alirieOw 8 108t watd (Do ). Ol“lib(libnt‘entsaﬁ)the first

and 4-sul f onam dophenyl hydr azi ne hydrochl oride (32.4

g, vessdlae adledd) the sscensvegsel.dolowed by a line wash of 2-propanol (60 ml).
The combined contents are heated at 70°C for 2 hours, then cooled to 55° C and
seeded with 10 mg (0.05% wt/wt relative to 4-fluoroacetophenone) of Form I of 4-[5-
(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-benzenesulfonamide. The
contents are held at 55°C for 6 hours, then cooled to ambient temperature and filtered.
The product is washed with 50% aqueous 2-propanol (120 ml) and water (60 ml), then
dried under vacuum at 55°C to give 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-

pyrazol-1-yl]-benzenesulfonamide of the desired Form I polymorph (44.8 g, 80%).
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second vessel, followed by a |ine wash of water (10

m). The contents of the first vessel are added to the
w@emongsvessel , followed by a |ine wash of 2- ppOpEB2005/000735

(60 mM ). The conbi ned contents are heated at 700C for
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(0.05% wt/wt relative to 4-fl uoroacet ophenone) of Form
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(4-fluorophenyl)-3-(trifl um -I H pyrazol -1 -yl ]-
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Abﬁgégﬂgl of the suspension was renoved and dried on

15 a paper The powder X-ray pattern of this

solidis g\ﬁ? Hn ey sqlséendgg frﬁ'h_hd)ifwh&ﬂl%!l Npar? bt 88 Wmpound

i sol at e serve ot stage

m Wﬁ@&l@ﬂﬂﬁed/tﬁﬁ sdlﬁ8 ei&%@ﬁbhd-wnmwhd sﬁslpbﬁderdanglﬁae sodytiomtThe
be reproduci bly observed because of the transition of

Foreﬁultmg éusrpensmm wagsting ikl A mpgpeticostirarg bar gt pmpeatpre from

?9{ ng?&qjtg oouggg g&%@ od[gée gncg I{'gh g%@&gg@egéohd was filtered

20 S%&d@ﬁ&t&tﬁy@mnstbemnnm the sol ution. The
resul ting suspension was stirred wiwth a nagnetic

StE_L?ﬂDMar at a terrperature from about 20C to about
30C Fot
was fio|r }é ,gev%%gﬁla I’fgg %20 BE(%SSP‘% Sitrids tol._agtfo?d ﬁ%hép%nsmn The

EX@1¥ptiRioh was stirred with a magnetlc stirring bar at a temperature from about 20°C
to about 30°C for 2 weeks. At the end of the period, the solid was filtered and
25  identified by PXRD to be Form I

Example 4.
0.5 g of Form II was added to 2 mL of methanol + water mixture (1:1, v:v) to

afford a suspension. The suspension was stirred with a magnetic stirring bar at a
temperature from about 20°C to about 30°C for 4 weeks. At the end of the period, the
30  solid was filtered and identified by PXRD to be Form I.

Example 5.
81.5 kg 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)- 1H-pyrazol-1-yl]-

benzenesulfonamide was completely dissolved in 81.5 Kg of ethanol (6 volumes) at
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1.5 g of FormlIl was added to 2 nL of acetonitrile to
afford a suspension. The suspension was stirred wth a

wWOore@ameei3e stirring bar at a tenperature from aPOUIB2BE/(80735
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30

to about 30C for 2 weeks. At the end of the period,

t h@eeahi ¢ierd Whild e 95 ANGfindeR () Vokthebywaddddet ¢o the solution
Form| . Exanple 4. 0.5 g of FormIl was added to 2 m_b
ofovers perad oftl hrawkile Wieserpaatute was paipjaiges P dr follpwed by

R R T P L
\?\gsrg}lllfdﬁ ﬁ-[é-mm%pléﬁYI?QQtﬂﬁfbr%eﬂlg%-lmip' 1-1-hB- sol i d

tered and identified by PXRD to be Form .
Exteeapéresd fortide dsgform L

4-[5-(4-1l yoroph | ) -3=(trifluoromethyl)-|H pyrazol -1
éyli!}.sa-_lﬁﬂééz r%ﬁ%%rfigrg(“\ﬁégn'conpl etely dissolved in

: d @aEﬁH B0 WS B&Fored BfagaBLiktht KOr R@anced
whil e %%‘%w e‘igg é?fgawallt ewgg v%l umes) gWaslad%led to atnﬁ%
s abiffrh@ton@setena(cpatroltal wf Scintag DMISNG. .882 enshivleerasaft Windows
was mai nt ai ned at 400C fol | gwed % coolin

2 QNE eyl FhheSemish eboaier 2o Puicigs RV dmdgna) t
I1ter i+ . .
T i PRI 154054 md 09 st P ppoled dettoy. The

- Yodam SRAERNGSIonaoHed teng@ibEdivergence Ebari-ecaGer Rivwwolf? and 4
X-ray diffraction. Powder X-ray diffracti was
penfromdedetassiragticaiar apd geoRyingRlikheldy> end B 28Ry igth. Data were

SO TRN LA PSR U e D080 g

CopREbf &nd &X?ﬁ@ﬂér%?eg( 4Rt RINEd ABp TedlirdetlRhinuhtieaniplkBolders

1 emssion of 1.5406A and a solid-state Peltier cool ed

S_ewan ade. mifikbarbetencaajii mene etilived fothe exparisaents | Pryvdapwere
ivergence and. anti-scatter. slits, .of . 4 d .

P i e holdEa e d otk gl Bet ) P ROTigh AR coplanarity

0. ' He. 5

(i e e el R B e &

Counlt I n%s Wimle approciated dydnaiskibed aysplogdiyhart, e redaiive intensities of

top | oadi ng al um num sanpl e hol ders wit 12

di GherweBpusERAks Wity E0IRS YRR W@lye&’ﬁ piahsfr of factors such

Powder : ' .

o5 S PRI ekl e M G i e

t h@afeRiaPbdns aidlpee oathd depreeoficfyatalinitdy of tiee samé. dhe peak{positions

hol der. As wi |l be appreciated by the skjlled ) )
cr oy alsp shifllon Bariationa 1 Rle b@ght,)fhué H“.ﬁ anjé pogjfions will remain

substantially as defined in given Tables.

The skilled crystallographer will also appreciate that measurements using a
different wavelength will result in different shifts according to the Bragg equation - n\
=2d sin 6.

Such further PXRD patterns generated by use of alternative wavelengths are
considered to be alternative representations of the PXRD patterns of the crystalline
materials of the present invention and as such are within the scope of the present

invention.

For Form I, 2-theta Angles, d spacings and relative intensities were calculated

from the single crystal structure using the “Reflex Powder Diffraction” module of
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the various peaks within Tables given bel ow may vary
due to a nunber of factors such as for exanple

w@eiosnesed on effects of crystals in the X-ray PEHIB2005/000735

10

15

20

the purity of the material being analysed or the

degrearyeMaeN s 8tudidT™ [yerfibn 212§, Fortifiting simifietiongrkameters were in
positions may also shift for variations in sanple

heeaghtcagnit t he peak positions will rerral n
substanti al | defin bI es. The skill ed
crystal |l ogr aé?z?é’ le%g{hl ES%%X e t hat
measur ement s 10& Egetor & wavel ength will result

in different Psfmdﬂ 1§‘C]ii‘9ﬁlﬁﬁﬁb—pd)1twe— Qg Ve 040N -
nl = 2d sin . Such further PXRD patterns generated b
use of Fhe expmmlm@mmwm@mmr teriFarg band the

i 'h%? el PR SoH o G 8 (SRS b LG 5h The
For or XRD é%ﬂ(é Ef Forhd FofSE2RE- ﬂﬁorbﬂ?en&l‘)eﬁﬁﬂﬂubﬂ%‘{&'fﬁylpIh-pyrazol-

eta Angles, d spacings and rel at
i nl@m]denlzenEsuHormnudd: mlm@senlteﬁ iwifablnd. Sihaghan ppa,kstOéForm Tof 4-

structure usin Ref | ex . Powder ction

o b gsbhen B R S oot HhpouBEi fom
Pehf! LRES Bl b FRACY

V\agﬂécgﬁgi ol P%E%?Gagl@ﬁ%gf@ Pgll ari esat I on Fég@gg u;nque

0. Gifffsclogipewkd gt14, a8, 21.8/ L21-9 GnA 25. N\degreed ofBg theta=angle + 0.1
0.002) The experinental and the cal cul ated PXRD

pafle®ehs for Form | and the experinental pattern for

Form 1l are given in Fi gur %1and 3, respectively.
The mai n PXRD peaks OI\

P F
v ][ Sﬁigi‘i%ig{ﬁof?aﬁﬁ “n UZRQ %AK%[% Y RO 1-YL)-

mai n peaks of FormBE S FONAM]DE FO

[ 5- (4-fl uor opheny IAng’ETWD{RHet?d'f o Reldtive)tensityyr lazol - | -y
| ]-benzenesul fonam de, rromt he ¢al cul ated PXRD pattern
are presented in|Tabl @8Ror m | di spl ays uni que
diffraction peaks g% 140, 18.9/14% 3, 21.9, and 25.7
degrees of two tur?;@ angte—+0] cBgoTET TABCH | PXRD
DI FFRACTI ON PEAKS
4-5- (4- FLUQQQDH[EM& 3- (TRLE UORSETEL YL Y- H-PYRAZOL -
| - YL] - 16.4 749

18.0 17.5

18.4 19.3

18.9 80.2

20.9 17.7

21.3 100.0

21.9 96.3

22.6 31.4

22.9 24.0

23.6 28.6

23.9 12.3

24.4 18.6

24.6 19.6

25.7 76.7

27.1 31.9

28.7 11.3

29.2 20.3

*: 0.1 degree

#%: The relative intensity for each peak is determined by normalizing its
intensity to that of the strongest peak at 21.3 ° angle as 100
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BENZENESULFONAM DE, FORM |
relative intensity for

* -

0.1 degree **:
each peak is determ ned by

The

wosapizzd ng its intensity to that of the stroPgEB2005/000735

peak

at 21.3

angl e as 100TABLE 2 DI FFRACTI ON PEAKS OF

4-[5- (4- FLUOROPHENYL) - S- ( TRI FLUOROVETHYL) - | H PYRAZQOL- |

- YL] -

BENZENESULFONAM DE, FORM 1,

FROM CALCULATED PXRD

PATTERN Exanpl e 7. Differentli®#LE8anni ng cal orinetry

(BSC)

Differenti al

sDERAGTHAN RBAIES OF (DSC) dat a
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bel ow a transition tenperature, Tt, but the other

pol ynor I S..stabl.e at ft. r e Tt. The t
soﬁgﬁﬂﬁ_fﬁ&se@‘fﬁgﬂgléﬁﬁ%?nlﬁggglogﬁﬁtgms at the = e
transi t Haferk:QHD 86Ahip®al iRty DISE) @htatvigre bbimaddisingra DSC
st abi !'I ty relationship is necessary for the selection .

10 ?f czﬂmrtdlaifbf érz}s Iystmedehis 29200 quyma[lt-%m@ was ngekrshigan um

an or fornul ation develo nt..and '
naPthF:ai@Pyﬁnn‘bmmfrf“n? di""r?ﬁBﬁF%%?lP{gg’ ogéﬁeepar’ﬁcagne@%sc fiapedy, Jhe
or ! .
Ve PR bR AR QRN cllin Wit SR B sAefrence
st Teypsvasirds00&te fnorenswh wr2 1086 thean BY° G-t agaterefy 1o Cimipguless

repared b eati F '
'3 r gt IpE sp%c{]ﬁeg. ITrl;lg the(l)'rrngf c!elltvgasl})Su?ge vfw ) dr3y rgl genI 41 58 mL/min.

The TA Instruments Thermal Solutions™ for NT (version 1.3L) was used for data

i5

collection and Universal Analysis™ for NT (version 2.4F) was used for data analysis.
As can be seen in Figure 4, the DSC of Form I shows an endothermal phase transition
from Form I to Form II at 140°C to 155°C.
Example 8. Thermodynamic Relationship between Forms I and 1L
20 In this Example, the transition temperature between Forms I and IT is
described. Form I and Form II are enantiotropic, which means that one polymorph is
stable at temperatures below a transition temperature, T}, but the other polymorph is
stable at temperatures above T;. The two solid phases have equal free energies at the
transition temperature. Knowledge of the thermodynamic stability relationship is
25  necessary for the selection of suitable crystallization conditions to produce Form I,
and for formulation development and commercial manufacturing. It is important to

determine T, for the preparation and processing of bulk drug.
-16 -



and cooled to roomtenperature. This Form Il sanple
was free of chem cal degradation when tested by HPLC

wORWROES49 Suspensi on crystal lization. The rel ap¢TwEB2005/000735
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30

stability relationship between Forns | and Il at a

s poekdrifls A Refiddse Was bracketed by suspending a
mXture of the two polynmorphs in toluene in_a close

d
gl ass vMaitertislat ThesBoraiglsamiphe daed dn ghis sty W@%@Q‘B{gﬁ?@feewg?n tested
o dueHP L. Bewh Poves Risped by PR iolBd §ilgf oG ot 3 3hvs ina dry oven
c ha%%f%ﬁg%f% gé@rh lférﬁpe[rgtﬂlee. Phii&orRAT ¥ERpRRy WaFect¢REm R

| eas our” later. The suspension was stirred
COf¥grala€ius heh tdstealtby BISE. t hr ee days. A portion of the

suspensi on was w t hdrawn and |. iately filtered.. The
filtereMethodsd Smn%lﬂlaP%@lea%m%xﬂﬁl{%st?‘&hmfiepf’;‘/‘OPﬁ%P
equil i brium sol t.e i Lt DA
poPSarbRoiTs Tapirr St G RDERL e bERECIETLY plcBbAdifR o

S pRGithieCo HBIRAS FélynerphBin fokpaati ngloskbglaspeal thentasadquilibrated

different tenperatures, the T was bracket ed. R?_sultg.
Suatgibe tnyrerabmpf antprestaExenss sotifkofansolyangrph yyas first added to

[ tallizati h t
7R Olhefi 1 latsoflah A RO bl B T B Hotyi i was
t 0, JaRA M 1east AW andloul BSs. ThadhspgenstonGradstiried lcomtrmuctubly for at least

equi l'ibriumsolid phase. Therefore, Forml is
t hthweendhynadiportidmof iy sispensisnevast withdsawp gadh immediately filigred. The

Fo Il is . nore stahle a ter L e

Gl 5o g ] 5 PR3 e e Sy SO &t

| "R deRfthre! *P?éi&tﬁﬁmxﬁﬁ pbRokpH RithdrhRdpiARislat inore Aatde at the

processing of bulk drug. "For exanple, a step

cosgecifi temperapst. By fepedtingrihd experigsntiat differest tgmpergtures, the 7; was

i nvolved prior to the final isolation of the bulk

dr bigeketed-T for the desired formlies bel ow the

cryshal! i zation tenperature, it mght be difficult to
Tize the drug consistently as a pure phase.

Anot her Saxpension Ceystdllzationi The ofsulis frgmcmspeasionregystallization

granul es after wetgranul ation, |If

I dryi
T Bt st cesofir o Fan armistuim ebAGTS 1 & T3 8HyB FpRvared t

change f, the u (S i<A1;

B
PeRbRh TaNE8rRédynbmeadallp ired sthble af tes thaarr$i0f Opand Form II is more
tenmperature, Tt, was determned to be approximtely 71

C wisblegt grestes tleandi . X 16 Jhal7l mpsthedietwesacHy@and 71.5°C.

Discussion.

It is important to determine the T; for the preparation and processing of bulk
drug. For example, a step comprising crystallization from solution is often involved
prior to the final isolation of the bulk drug. If T; for the desired form lies below the
crystallization temperature, it might be difficult to crystallize the drug consistently as a
pure phase. Another example is the drying of drug-containing granules after wet-
granulation. If the drying temperature is higher than 7; uncontrolled polymorph
changes of the drug may occur. The changes in turn may affect the subsequent
processing, quality, and performance of final products. The transition temperature, Tt
was determined to be approximately 71° C using suspension crystallization. Because

Form I is more stable at temperatures below about 71 °C and becomes metastable
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Forml is nore stable at tenperatures bel ow about 71
OC and becones netastablewith respect to Form | at
W@ eovpesssures above - 7 1 C, Form| crystal shei/m2005/000735
maintain its solid-state stability through the nornma
r sar?re%ectt ?&'ﬁmﬂl’eft% }%é?étuﬁirs )é%‘é’é L71zat, irimdndystdlghagd maintain
ﬁong the tenperature is bel ow 71 C. The present
i fit/sfb@th;thtél sabibieethraieh thé ixethal range phfeimperagurgs for crystallization and

reference to vari ous C|f“ﬁgm2$ referred
emagmni@gawﬁdhqfémﬁiag% © it should be
under st ﬂ?mr%&% ifvehtonis 'b%x?] 83 riBEindeehiff dndleyl refégered@ o various

be made e remal ni ng I'n the scope of the
5 ' @p@&ﬁb Qfd )ﬁ#@*érrebdserﬂ‘ﬂmﬁmm asd tethniguas ylganerf tishoulgde gnderstood

. tpstr(lalny vaitstiophasynedifiogtions cry B B1Rde WHls 1ppiping yyyin fhe scope
4t benzenesul f onam de having a powder X-ray

diZQP%H}lg%Ibattern conpri si ng peaks expressed in

degrees ( 0.1 degree) of two theta angle of 14.0,

18.9, 21.3, 21.9, and 25.7 obtained using CuKa 1 X-ray

(wavel ength = 1.5406 Angstrons). 2. A process for

converting a crystal form Formp, of

4-[5-(4-fluorophenyl) - 3-

(trifluoronethyl)-IH pyrazol-1-yl]-benzenesul f onam de
into the crystal formof claim1l conprising: (a)

m xi ng a suspension of Form 1| of
4-[5-(4-fluorophenyl) - 3-
(trifluoronethyl)-IH pyrazol -1-yl]-benzenesul f onam de

in a suitable solvent at a tenperature from about QOC
to about 600C; (b) stirring the suspension at a
tenperature from about O0C to about 600C for 24 to 72
hours; and (c) collecting the Form | crystals. 3. The
process of Claim2 wherein the solvent is chosen from
the group consisting of water, nethanol, ethanol,

i sopropanol , acetone, acetonitrile, nethylene

chl oride, toluene, and tetrahydrofuran, and m xtures
thereof. 4. A process for converting a crystal form
Form p, of 4-[5-(4-fluorophenyl)-3-
(trifluoromethyl)-IH pyrazol-1-yl]-benzenesul fonam de
into the crystal formof claim1 conprising: (a)

di ssolving said FormIll in a water mscible solvent in
which the solubility of FormlIl is greater than 2
ng/ nL at a tenperature from about 100C to about 600C
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(b) precipitating the conpound by the addition of
water; (c) stirring the suspension of step ii) for 2

W0 200329330ur s at a tenperature from about 150C POI/E2008000735
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450C;, and d) collecting the Form| crystals. 5. The
ProR8SScafmé&d @ M4 in which the solvent is selected
fromthe group consisti gg of ethanqgl, acetone

adethourystal foan, Fasmy a4l o 4riflaaroplipmlprétrifinegomethyl)-1H-pyrazol-1-

di et hyl forpani de. . 6.. A I j it i

Wi Eeererh s o ipb s BATOES T s BRAG Coffrising peaks
C%&p&ééédi if rae@feeé:diao.mé%r | SThwb Widt4) eiigle 6fPE.05E839,21.3, 21.9, and
phatmaceutically acceptable carrier or excipient.8. A
nestibebtaihed neug Cukog Xorayt(eunelemgih sl . 5410 Angshonisy

condition in an animal b dmnj steri

{ Rerapieces 4al (O ET P8 & CrFiAl JrplRerBil ohe LS dugronispyl-3-

O S\ A Tt 1B AAITERY 1-68n7chBSy fBELARK iffo tht &yaBform of claim
M I'hsal d”ani 'S 'ected fromthe group
Canédngprisivgg:of cattle, sheep, goats, horses, pigs,

birds, cats, dogs, and hymans 0. _The_use of e
conposi(®) BHXIBL AEHEHFIEN iofu]F?lﬁ%HrﬁlihﬁU[fsa@f%‘?oéoﬂ?en f)_@-
medi Cm@%%c{;g eﬁ%ﬁ-l@f—ﬁ%ﬁ%l'—ﬁﬂi—‘%& BT in@buitable solvent at

infla condrtionin an animal. 11. A process for
maki ng 4 famperangt @ond som 0FC tol #bont AQ°Cgonpri si ng t he

steps of: (a) mxing 1,0 to 1.6 noles of al kyl, o
trifl udbpadeingttee ppensinat 3emperpes 31@&%85&%@}”‘1? Qp°C for
to 1.5 I of a_metal al koxide per nole of

4-f1 uorﬂt‘)@@:?&bq%sﬂgﬂ%, and a known quantity of

4- f 1 uor@Enesl@EAg A Rrind didtals.a ni xture; (b) conbi ning

the mxture fromstep (a) with a conbination of 415 to .
1, R Aheproasss efCleim Bavherrin thegolvent isishpesadEs HifosigpR consisting of

1.1 to 2.0 npl f . h i i
b e B ERRERR R B VAR e,
O]fténéﬁé,faﬁa@éﬂa%?mﬁﬁxﬁ,wdhﬁﬂu@@ thderchl ori de per nol e

of 4-fl'uoroacetophenone, and an amunt of a suitable
sot. ieptocess fohernvettiagaatystal forn foroflL of 4-[§dHvilierophsnyhrd -

T S oRubb 90 By S0 RBRl g s fom ot
R 32 C17T1 Goronet iyl )1 4 pyr azol -1 -yl ] - ben
zenesul faprdissoltingzagiibrm II in a water miscible solvent in which the solubility
of Form II is greater than 2 mg/mL at a temperature from about 10°C to about
60°C;
(b) precipitating the compound by the addition of water;
(c) stirring the suspension of step ii) for 2 to 72 hours at a temperature from
about 15°C to about 45°C; and
d) collecting the Form I crystals.
5. The process of Claim 4 in which the solvent is selected from the group consisting
of ethanol, acetone, acetonitrile, tetrahydrofuran, dioxane, and dimethylformamide.
6. A pharmaceutical composition which comprises the crystal form of claim 1.

7. The composition of claim 6 which further comprises a pharmaceutically acceptable

carrier or excipient.
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on 4-fluoroacetophenone; (d) collecting the Form
crystals. 12. The process of claim 11, further

W@ 09p0dBing adding in step (a), up to 1,380 nl POf/1B2005/000735
sui tabl e sol vent per nole of 4-fluoroacet ophenone to
t he Arinetibaeof piéreniTheomni@riag an diflahmbtoryldnditherieian ahimal by
al cohol is 2-propanol. 14. The process of cL@i mpggl .
whastainistaring arherapevticrlbu e fiketive aprpateaf the eprstahiorg,of glpim 1 to the
cons{iﬁl]sarfi ng of sodi um net hoxi de, sodi um et hoxi de,
st i sopr opoxi de, sodiumtertiary butoxide, |ithium
med el rH&hod bf Elhii'8 ek §i8d ahinidh iskeldcteddramp thd gleup consisting of
lithiumtertiary butoxide, potassium nethoxide,

5 potaiids isheape gords ihdtses, pigsabisids eatis sdqgs pdlvEENS pot assi um

L?L(i Ié@rg){lég g%’q & :cﬁ,&l?asa}aﬁré S‘tﬁ: tﬁff‘]{ ﬁ in ﬁ@?‘écﬁl%fg?ﬁ(né‘g i‘og é%?egicment for the
S O%kﬂéﬁtﬁﬁtﬁ ehieiont 6f anTRBaRRERT SoRditi6h 8i 40 drkmaf.ur t her

conprising a step following step (a) conpri si n%é
heht.iAprochss for meking the crysteldope oé claine 1aganprisipgthesteps of:

tenperature up to. reflux temeratyre until the
reacti oéil i@lxg%lp{;& §6 nlg}.es q@k)ﬁ%ﬂ%%rgacg%at%p%ﬁ molpof
further 4 ketbPEendns 1Pt L5 M alhgalARéFiBEp&tBSle of
10 conpri sﬁ%‘%o?ti gntll}le’ mxture to -50C to SQ)C.p18.
The pr o¢dhsratetoplanond, knd whaownmusntity of Byflussegseiopbenone to make
addi ng the m xture to the conbinati on of water,
hydr och? 88K®%ci d, and 4- sul f onam dophenyl hydr azi ne
hydr ochhard dini £ BRSSP la) Wit dRoklbindil &5 to 1,245
t he solt/ n"Jt0 o?mé?ghg tli}i s an g g:aghél. 20. 11%he process
of cl ai mlb9watshperemoletdfd-fhlorodvetophendhept.dpad Ol moled of

The process of claim11, further conprisin te
15 f of | owi pRRcsEReq BYCReIRHs a9 peraaleiang-Ayodhelbphing, 0 to 1.2

t enper a S, gl i t
t enper atiE o Ao Ep RO By RGHR R HRridR g Finglebr
pr ocess 4GfucedabtdpRehont, it haanwonpof ssultgbk seivept so that the total
followi ng the heating step conprjising stabilizing the
mi xt ur easwoust of sl vent insthe maxuagsifeom So@ HpbPel H}lgert%“’le of
71. 50C. 4% The Eflo%eg_s of claim 11, wherein the
seedi ng YAHSEMCCIRMBRY 0. 0001% t 0 50% wt/wt. 24. The
20 Process Ségfadﬁir%i B RSmintie aakedihg emserdonNgysa® wiFofms I of 4-[5-(4-
fromO.001%to 5% )
fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-benzenesulfonamide based

on 4-fluoroacetophenone;
(d) collecting the Form I crystals.
12. The process of claim 11, further comprising adding in step (2), up to 1,380 mlofa
25  suitable solvent per mole of 4-fluoroacetophenone to the mixture.
13. The process of claim 12, wherein the alcohol is 2-propanol.
14. The process of claim 11, wherein the metal alkoxide is chosen from the group
consisting of sodium methoxide, sodium ethoxide, sodium isopropoxide, sodium
tertiary butoxide, lithium methoxide, lithium ethoxide, lithium isopropoxide, lithium
30 tertiary butoxide, potassium methoxide, potassium ethoxide, potassium isopropoxide,
potassium tertiary butoxide, and mixtures thereof.

15. The process of claim 14 wherein the metal alkoxide is sodium methoxide.
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wt/wt. 25. The process of claim 23, wherein the
seeding amount is fromO0.01%to 0.5%w/w. 26. The
wEe@sess4of claiml1l, further conprising a stepCT/IB2005/000735
followi ng step (c) conprising heating the mxture at a
t e‘i‘@eflf’étzﬁ%@eﬁ» bPELAPPL iAhdRDE ptrﬁﬁig alstepp@otvitig stef @) é8mprising
hour s he process of claim?2 further conprising
a heaingftd mitimregpt o temperaiurnapose epbnbismipstaigrespdp irefdyx
the m xture unilg 50C . to 3(})C 28 The process of claim
11 teTIREFRIHEY F]f‘ﬁrr?%‘ﬁtlﬂﬁlsac%nﬁ Bt ol I owi ng step (c)
CORpIIR a;f}scefsbb 8hinl1%6 tﬂ]ﬁ héf bhiphRin %%p/\@ﬁbwmg thgﬁezﬁﬁfgr@tep
| cryst a suitable sol ven or wat er,
5 m gomprsing ecw, th@ﬁuxtﬁt@&opﬁ"@’@&'ﬁ)oﬁf cl ai m 28, vvher ein
the solvent is 30. The rocesgdlof claim

T e prest AEAIE bt e e (B pepriioes 1001, 13 R3Bkg o the
n
(df&%@%ﬁ%ﬁ‘wﬁ# DFiroERRR Bt e SRR e iR
t eApdrbétiloride.of 150C to 8CQ0C. 32 A process for maki ng
the crystal formof claim.]1, rirpr si.ng ihe st eps

(ayOhangeess of slaim | hovirspia sheosolank of sich (t)1i%.eh elaen Shla o
S I f
10 P€ho MR pr?%( ess of J:lHl?ﬂ ?@%e?&ﬂ?ﬁ@ﬁlg?ho} islo- @R)lpop noles o

a neta oxl de uor oa enone, and

a BNOE proedRst bl Mami 18- ﬁlﬁh@rooﬁipefsmmllbwmﬁt@ ) compnsmg
m xture; (b) combining the m xture from step

a b@%’fmgﬁbﬁ maFiusrat eaaperyues gbeye wblﬁﬁtt%mp‘i?éww 2‘9 ’i?ﬂux
ﬁ-{l ng%mj% 8&%bn}§gontlolﬁ é 7 nmol es of concentrated
ydf

i c acl per fluoroacetophenone 0.9

to2d. ’ﬂhd’fﬁb&%s of cl4in$ 21 ffanner deaphisingl d e Bhoweng the heating step
hydrochl ori de_per nole of 4- fl uor oacet ophengne, and an

15 armmpnsmg stabilizing$hemaiieat e terapernre from aptient tempwATe to
EED solvent in the mxture is from600 to 1,000 ni
7 q:e of 4-fl uoroacetophenone; (c) adding to the

T [éﬁ Ulzl?e Fo&R6f AFind M Uiersth thd setliak Sndunfie o 09001% to 50%
fI womapheny| )-3-(trifluoronethyl)-lH pyrazol-l-yl]-ben
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25. The process of claim 23, wherein the seeding amount is from 0.01% to 0.5%
wit/wt.
26. The process of claim 11, further comprising a step following step (c) comprising
heating the mixture at a temperature from 40°C to less than 71.5°C for 1 to 10 hours.
25 27. The process of claim 26, further comprising a step following the heating step
comprising cooling the mixture to -5°C to 30°C.
28. The process of claim 11, further comprising a step following step (c) comprising
filtering the mixture, and washing the Form I crystals with a suitable solvent or water,
or a mixture thereof.
30  29. The process of claim 28, wherein the solvent is an alcohol.
30. The process of claim 29, wherein the alcohol is 2-propanol.
31. The process of claim 11, further comprising a step following step (d) comprising
drying the Form I crystals at a temperature of 15°C to 80°C.
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33. The process of claim 32, further conprising adding

in step (a), up to 900 m of a suitable solvent per
woredos/ 093491 - f | uor oacet ophenone to the m xture. BdT/IBRO&S/000735

process of claim 33, wherein the alcohol is

2-ps0 l.fg M3 [

et 21 % B Ress Emallt BE BRERPIHN FGPMT ComBShe ik 413

sodi um (@thxmgle? te ddsunoled bibaikyldrifls@dacetate per mole of

i sopropoxi de, sodiumtertiar %ﬁbut oxide, |jt

hi um
met hoxi AdluoreacRiophsnongold éel-3f males pha rg%tat Ypoxideger mole of
i thium,t ' i da, S tg@ﬁgd'
pot assi 6?nfﬁfe0% ag)é(t?éggé,ﬂog%,tag@ 5 lﬁﬁ’@s@éﬁ o;goxi4 e, rg%cg tophenone to make
5 pot assi wmikgigd;i ary butoxide, and m xtures thereof. 36.
The process of claim 35, wherein the netal al koxide is

sodi um (tdesbiriag temixtere fom slep 62)oYithea eambinatior ofr @30 870 ml

conpri si st ep fol.l,om ng ste IS

eat ngot Ratyalie Sl thesloplotoPl ERNPL73hBRsaf concentrated
t enper ahydrBchBrié fcid it M¥lel SFUPRNGFb AT pUBIdTe, 0.980 1.1 moles of
reaction is conplete. 38. The process of claim 37,

f ur t her 4sulfpramidapheayBiydazinglhyduwichigridpperaaleiolg st ep

0 597 AR Rk R P RUBEl AP o o
conpri sgsoastdrge doMeniinihe hixtule isFong 0B NBDOO 1 Pbr mole of
wat er, hydrochl oric acid, and

4- sul f oAdoduebiepkdriondr azi ne hydr ochl ori de. 40. The

process,Qf claim.32, .wherein.the solvent of s (

P an alBrine & e i eBibe BrioGret frvatrl Ghialtel £f 4-15--

the alc hényD- P GRRORS -1 AR Ao G 83L& zefidsBl tBhami

32, furtgggllr()pco%ri gi ng angﬂg%)foltkﬁgvmonge}zﬁep ?b) amide based
15 conpr i sbmg-fheaddcagphér®na; xt ure at a tenperature above

anbi ent fenperature_u o reflux tenperature until the
reactio icg?leq}}p&téfg@%a%fsryﬁq ‘process of claim 43,

fu LSl f ' he . iR
LSS 0T LE 9 80 Ot RA4SE DS R0 ml o
f r suitah® Behop&raisle ofi 4-flubbheacpiophanae af the naiktard3,

wherei n the seeding anpunt. is from 0. 0001%to 50%

wt At Thegzoceshel ¢aige 33 svhsreip th sleohel isdraiopanelt he
segdi 1S 0 0 SO

n SO55. 01 AUPL i S8 0 RPN il 0 e v
f r eonshtiag YF Eolidin 2dethéAidé, sodium ethoxide, sodium isopropoxide, sodium

tertiary butoxide, lithium methoxide, lithium ethoxide, lithium isopropoxide, lithium

fof:

tertiary butoxide, potassium methoxide, potassium ethoxide, potassium isopropoxide,
and potassium tertiary butoxide, and mixtures thereof.

25  36. The process of claim 35, wherein the metal alkoxide is sodium methoxide.
37. The process of claim 32, further comprising a step following step (a) comprising
heating the mixture at a temperature above ambient temperature up to reflux
temperature until the reaction is complete.
38. The process of claim 37, further comprising a step following the heating step

30 comprising cooling the mixture to ambient temperature.
39. The process of claim 32, wherein step (b) comprises adding the mixture to the
combination of water, hydrochloric acid, and 4-sulfonamidophenylhydrazine

hydrochloride.
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47. The process of claim 32, further conprising a step
followng step (c) conprising heating the mxture at a
wao esopesBture from 500C to | ess than 71. 50C f or PGI/IBR0@/000735
hours 48 The process of claim47, further conprising
? béé& Pl 82 R@Rérélﬁqhééo%n%frﬁteﬁgﬁl)'igaﬁ Ql%ohol
ure I ent fenperature € ocess of
Cl a[lrfrﬁb%;roéess bhelamoﬁpv]ueremgheaaledsm if Dprapancly st ep (c)

co r|S|ngf|Iter|n the m xture, and hi ng the
g}sy@hﬁ‘dﬂgcw phelging g?-st fypher copmyising %ﬁt@&@i’lewm@tera(bg comprising

i Xt o e0f
[ hESAE AR ot 2 P 8558 SirBlent It GG
550ten\1}5b€zitﬁtefhnhmﬂle&hmbﬁ|1s tEmplete! opanol 52. The process

of claim 32, further n‘grlsmgastepfollovvlng ep
( d#3cBhempessn gf el ﬂ@;, eremprsingrasigpfollowingthe heating step

t enge{nalglﬁé staglfhzlng%l% mlxtgl%oa?a temperature from 40 °C to 65°C.
44. The process of claim 33, wherein the seeding amount is from 0.0001% to 50%

wit/wt.
10  45. The process of claim 44, wherein the seeding amount is from 0.001% to 5%
wt/wt.
46. The process of claim 44, wherein the seeding amount is from 0.01% to 0.5%
wt/wt.
47. The process of claim 32, further comprising a step following step (c) comprising
15 heating the mixture at a temperature from 50°C to less than 71.5°C for 3 to 8 hours.
48. The process of claim 47, further comprising a step following the heating step of
cooling the mixture to ambient temperature.
49. The process of claim 32, further comprising a step following step (c) comprising
filtering the mixture, and washing the Form I crystals with a suitable solvent or water,
20  or a mixture thereof.
50. The process of claim 49, wherein the solvent is an alcohol.
51. The process of claim 50, wherein the alcohol is 2-propanol.
52. The process of claim 32, further comprising a step following step (d) comprising
drying the Form I crystals at a temperature of 30°C to 65°C.
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