WD 20051095349 PCT/ | B2005/ 000735 CRYSTALLI NE
PYRAZOLE DERI VATI VE FI ELD OF THE | NVENTI ON The

WE28&ds3P nventi on rel ates to crystal forns of pCT/IB2005/000735

10

15

20

25

4-[5-(4-fluorophenyl)-3 5
(trifluoronethyl)-dhidstihage | pvhaydils beozgaesl f onam de
and nethods for preparation, interconversion, and

i solation of such crystals. BACKGROUND OF THE

| NVENTI ON  Fi el d of INVENTION

5- Phenyl pyrazol yl - | -benzenesul't onam des are a novel

synt hetTlg p?rb@i‘aﬁnﬂrfmﬂoﬁ)rel‘awms GiEfl Yoring olﬁat[sr(ﬂ_ﬂi@%@myl)us-
inhibitory activity useful for the treatnent of

ar(tmﬂmqrp@ethaﬂdPbpwolcbmﬂmenm@s‘a@@m@q anfl|metheds fenpreparation,
?eréo%vé sfﬂ)%r %ﬂiﬁgl&{lgn ar s(ucp F{ajs{é?sr onet hyl) -

yr azo enzenesu namde is a

5 phenyl pyr azol yBACKORGUEILOFITAR INVENTYONY t he
follow ng structure: CF3 N N, FJO SO2NH2 15

Fafigld of Ipvetianyr ound Art The conpound of For milal is

5oy P g s o

I NeRffeahdd Wih PS{eﬁt o2 hﬂﬁlﬁfcﬁ? samtyfﬂséﬂu@ﬂﬁhhé f€atiment of arthritis

preparatlon of the conpound Formula | is
duaswémﬂse@@ondlmmwp gl o1 s (4silwarapheay Dt b (triflgoromethyl)-
T B0 PRfl RS Rmnfios oo Breo bR AR e onamide

Shefol RRGHE gmg;tﬁlgbust processes, avoid
tabI eting problens, tablet failure, crystal gromh in

suspensi ons and resul tant caki ng, pr@FIbpl tation from
suspensions as well as chem cal proguctPon probl ens
such as filterability, and to eWsuke anal yti cal
reproduci bility (see Anal ysis of Or@anlc 25

Pol ynor phs, A Review, T (I NL., Anal yst, 120,

pp. 2435-2459). -1 WO 1@
SUMVARY OF THE | NVENTEeN~p-0one adpect, the present

i nvention provides a crystal, @ of 4-[5-(4-

fl uorophenyl)-3-(trifluoronethy pyrazol -1-yl]-be
SO,NH,

nzenesul f onam de having a

Formulal

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 a2 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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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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the powder X-ray diffraction (PXRD) pattern of Form
| fFiggare 1. Presented in Figure 1 is the experimental powder X-ray diffraction (PXRD)
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Figure 2. Presented in Figure 2 is ther calculated powder X-ray diffraction (PXRD)
pattern of Form I of 4-[5-(4-fluorophenyl)-3 ~(trifluoromethyl)-1H-pyrazol-1-y1}-
benzenesulfonamide.
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which is obtained. As described in the examples, following the procedure given in
these patents leads to crystals of Form II, which has been demonstrated by powder X-
1ay diffraction (PXRD) patterns. The inventors have found that this crystal form is
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) pattemns.
Definitions

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, Xarl Fischer

titrations. Preferably an anhydrous crystalline form contains at most about 1% by
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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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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-fluoraphenyl)-3-(triflucromethyl)-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=



Mobi | e Phase: 55/45 v/v Methanol/ 25 nM H3P04 at pH
. %H adjusted with NaOH) Run tine: 30 mres
VPO B€hperat ure: 35C 5 Flow rate: 1.0 nl/ nmRCT/AB2005/000735
Injection volune: 15 gl Detection: W at 254 rem
Sanpdtiie PhRGE N 5545 Wit M&haholy@5 mhMI; PO et pHIES (HH atifugted with NaOH)
ef heakinke anouptmingefers to that anmount of the
corrpound bei ng adm ni stered which will prevent a
{g %%’cur@n igfhammatory condition), or will
eve one ext.é ne or nore of the synptons of
5th od‘fga&?‘der bei ng L %’yo Phar maceut i cal
coﬁﬁ?fé’lofll‘@ &ui t ali use in the pr esent
i nPsteetion i ncl ude doVi@ %f? Bns wherein the active
i n§ampicenneentatiosorfidmgéol i n an anount sufficient to
15 achieve the intended purpose. Determ nation of a
10 t her apettheg@ieliticfyf eteciivicaracmifnicfirsto thed dmomrit bf thetcompound
_Eabl|lty of those skilled in the art, especially in

¢ing @@mmseraé weiighowill prpecat a sondition (g apinflamnatery condition), or
N f reile%] %t 8 ex%éﬂt %ﬁg lnemfnee cifméeeﬂéﬁ)tt&;ls BPﬁle {5?(?&1! %g%lg treated.

prese I nvention 1nc not

t OPﬂéa‘HﬁBé‘lztiéﬁl RlokjRsitivasBEtaslefor Add iffthepredent irtsaia Rclude
farm 20 animals including cattle, sheep,  pigs,

h oc@msomymatv@em theoaghive ingpadiepls are pprtRiand in anameyn sufficient to

s e e RS S R o R R v amouot s

an{yR hSthinl the %ﬂaﬂﬁtyqff 1Rk Binladlpihs art[\SkpBaaity RARIM of the detailed

animals is contenplated. In practice, the anount of
t hdisclosnye pravided hiseeindni ni st ered ranges from about 25

Cotal aBeaeliiRE sylibig ool v B8 ClmPRiep titisent inventon

S'M Ofifinde biit 48 YioPEmASI I iuith Sis 6 oﬁe@ﬁﬁn&ialé Br SEMRISEY | ofinple, farm

one or nore other drugs. Generally, it wil
20 adaﬁimiahtimledingsamlef sheeq [pagsi, borsés, goats amd puul‘myn (azgt thldmas turkeys,

re phar eut I | ept abl e exci
tei?’1 é&@g‘iﬁs elﬁgré%ﬂwé Cempagn §u[5: agﬁggs, cats and

in I
Tt g P TRt (i deRfoden il i

extaidmpletednd on factors such as the particul ar node
of admnistratjon, the fect of .the excipient on
So ub 1 TBracisg: e aBIon of e, Femp ol AmRSIGiH gitikes from about
do J S

25 ¢ pgO4EH §1e BRPLERERinfRay SRTRR h 301 bt bRl B3t one time
anék inRlividetbddses. It ivay be pdieprstatd alonwiot in deenbisaibnl with one or more
apparent to those 35 skilled in_the art. Such

c oothersdrugs Kisnanally ik walb be adrginistered ps pfospulationdm assagiatien with one

f O(l)'lrnrgc)re ph%rmaceutlca]ly acceptable excipients. The term *excipient’ is used herein fo

describe any ingredient other than the compound(s) of the invention. The choice of
30  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

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



WD 2005/ 095349 PCT/ 1B2005/ 000735 for example, in
Rem ngt on's Pharmaceutical Sciences 19th Edition

WOREROI584S | shing Conpany, 1995). For use as @CT/IB2005/000735
anti-inflamuatory agent in animals the inventive
C o ripmosdatripbs) in Remiptordsl Fharimebeutieal Sxidriees, 10teEdiyion (Mayk Publishing
injection. Wiere it is desired to adm nister 5 the
i MR 9% hosition in a dry, solid unit dosage

form cags Héee%’anbaﬁ’lhﬂfilﬁﬁmﬂatokg g%e?ﬁ th an‘ﬁ?lg{s ﬁ%l/@iélﬁ}gnﬁ%ecomposiﬁon

desi red anpbunt of active co nds usua

enmhayybedidnihisieted cibepgally or bpinjctionr Wirreld iddesired to administer
intimately and uni form éi)’m xing.the active ingredient
Swi e BYentysIcemppsiEpy g (5Ye sdidginit dosege ormncapsulss, bobises or tablets

| a . : eS| : _
andoppging e God SRR B PLAbFomd SRR A aliiBe. Those
vadosge fortel are prpuet byristanstely and uhifeinilyindikalg theb@hfe ingredient
and .content of the antj-infl ammtorg{agent dependi ng

upSrthrsatal)e finglydivided duenis syeh as siprshy laginpendale.smagassivm stearate,

St e S0,y 95 IS 9 v
10 di sdhsegdel to oo criiliteal cheRes iemtBinfhabh£é§ agent

Vol. 1, by H Lieberman and L. Lachman (Marcel .
De Rendingaipordaators sugngs tha typaof besh gnimed tg/be traged, the severity and

ant | -.i AnTaL.or QSi: L f resent .
o R L R SR BE R, 1 B8 ot bt
padRBissé@in Bharfhaéentisa M sAge BotnisNTHEEE VRN, by H. Lieberman and L.
i ntranuscul ar, or subcutaneous injection in Wwhich

ev baghmand(Maresl\Rekkag Nwh Boks 128®.  di ssol ved or
di spers in,.aligquid.carrier vehicle..For parenteral .

15 Gt i Sty oSt dm o AnieBitiong o iRteigept vention
adfHiay B aWintistBRda6 ABRtAADp Rt QRIS Br clRBAIE R hifarafniddle
20 vegetable oil variety such as peanut oil,
c ointranvieadar pf subsnnedvs ihjedtion idwiech pantthieectve ingredients are
vehi cl.es, such as .or I C, preparatjo usi n ol .ket.al , .
or Si5SALEk T figheed th PR S fial: o aeqiyed qamanistaton, the
PAE& R ShAbridIOhT LA AGmAEA viHllSH éé%&ﬁa%@fvleﬁ[ﬂe', Preferably of the
conmbination in various proportions. The actiV

20 covggstabit @il variety suchds peamt dilsedlonssed @il, subhedite dOthienparenteral
t he renteral formulation for adm njstration; such
t oY sHifIeR P52 QEABICMPRATE S 4P HE DK Rh roeRS Hlyobighsgrol
e . . Cai oL o
of Ral A Bfeofl birtficfil Rpiiliions o RE, iRl B ffhaion in
| nvaithis proposipesi e aetivoetininig ot conaxwtids atedissolved or suspended
i nventi on maybe practiced, are described. These

Ie ¢ rugnisral frmydahion fopadministration:;sucl Farmaplations gensrally contain
" P 1 1 . . h
25 B8 SRR LY Welth Rl LorulliaCl L OF L0E

| oDetiiled Dedergplian oLiRN@eenticsy be nade without

departing fromthe scope of the invention. The ) )

f ol | owi Wgha&ellaving descsiption of 9 invention, tspecifie pabodimentsdn which

ek AERGOL afby b Prddifdl S8 UMErivRR I8 B8R Rls &rddoscribed in
sufficient detail to enable those skilled in the art to practice the invention. Other

30  embodiments may be ufilized, 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



WO 2005/ 095349 PCT/ | B2005/ 000735 only by the
appended clains, along with the full scope of

W Ye58% s to which such clains are entitl e @CTHBLOWS/000735

Il is the crystal form obtained fromthe procedure
desakyibyahk igpehlidd clidads, alohlpwith, théfulBs2epe dddadkent:to which such

obtal ning crystal Forml are |IIustrated by the
foplamﬁ@en §on- i mti ng descriptions and exanpl es.

In one
alt o 4B b the cryatal frm phiained g e RIS G dggpihodin U-S. Pat.
1- W] 5,466,82% nmﬂiofd@ fegbetEniak cfysies Faim F&feﬁllhdtral’%’o}hﬁe follomng

suspended and m xed in suitabl’'e solvent in which

5con%hw%ng@ﬂ50@ﬁwagdﬁ§mlgﬁer than the saturati on

10

15

20

25

30

oL o SRS AP A b BB P01
of béraenedulfgnnside beardystal FGaiT agitc shsperied aldided S suitable

than about 800 ng/nl. Exanples of sui tabl e solvents

i nealvent ibwhichitlee eaacentrationad drug indugher thamthmaamraﬁon point, at a

el ARt RREPRREO% 1y AERL 80T, ARl Plnplienfia pain wion e

angbwnmtyttrf&ﬁc ahgiesleater ﬂﬁn%bl&ﬁqrtﬁg@ﬂ hﬂ‘d 1%&.:1 thheSodk 8@0 mg/mL.
tenperature from about OC to about 60C for 24 to

hoBxamplehel siebleisolyents indladechus arcoidt diotited th yater, methanol ethanol,
filtratio not her oedu .,the crystal For
S apecroB Rt R S SRy ouren,

of and mixtures thereof, The susgension is stirred at a tem erature from about 0°C to
4-[5-(4-fluorophenyl)-3-(trifluoronethyl)-1H pyrazol -

| - ghojut 6%"6}@5 Aé s72 boami The Formed gystalsbleecoiladted by filtration,
msmbl vent whj ch th solupility is
gr eat er hle‘ZpWﬁFgﬂf tb?/ c’iyﬁtéfg nf?aé‘ﬁ”ed?rre%%]i’y pEeCigitation from

B A e L G R O

f r ooz Emasnifdrdanide Inwsiieblearatr, mmcﬂemmévenaﬁeﬁrmnh thid dotapound

tetr dr.of uran,, di_ oxane forrramde
@qﬁ'@ﬁ% £t ef#b@n:%ﬁ)ggppgr g«w ‘E%R'i’ fowalER 411 (PRP@RLuro from
WebhoRt BPE1D'o aBBut nqozgggxgl@% B?Eméﬁlés%}l%étsr}gyg@lp%%pa?ahon of Form

tenperature t o about

Folmanocmmsimhﬂe atlancl Mameedcdmmﬁﬂd: tistehiy@dfuran, dioxane, and
par atl on 1, Pr egar ation

{hylformapisish Stprequent te itheﬂmi@l Bieeipiption with water, the suspension
; 1%@&19& Eorlﬁ4]to 9 oGP Y Iténg[gé?{lﬂlf%etimrﬁ ANt IISC(g Fo %bo 5a°tC, and the

["'ow ng roce ure 1S es entl

ofF&Kﬁl’ﬁi&ﬁal&aﬁfcoMe&edb?ﬁﬂtﬁﬂonl\b 5 521,207 with the
non-critical variation of u3| ng 4-fl uroacet ophenone

i nst eadtxepanation bRsepnsa %ﬂuqomeav Di3nigrifluoromethyl)-1H-

n'aﬁﬁ% ?Ilvydﬁv%{)z?n?sgﬁ%gz’%alg?gﬁ |j - but ane- 1, 3-di one.

30 Et hyThd foliblitp staseiupd 8 ekstnBatygiderticabtoviRd afBe@ﬁlple 10fU.S.

placed in a 50 mL round bottom’]|ask, and dissolved
i nPatext INdl. 51581 208 um!;H the nhecritigal ariafion cif’msmgeﬂ—ﬂmwc&wphenone

minbliaf o 4G RoR i} TSR vor a2
m’f% [ mggpbﬁﬁm Ul 4 fifl B RRGRLADPRADN ikt nel B 3-Fohe.
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 momol) via an addition

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

-10-



-10 WO 2005/ 095349 PCT/ 1 B2005/ 000735 dissolved in
nmet hyl tert-butyl ether (2 nL), and added to the

WOSHBYP95##9dr opwi se over 5 minutes. After stir PCTGB2005/000735

10

15
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25

30

overni ght (15.75 hours), 3N HCO (7.0 nL) was added.

Thﬁsso@srﬁaﬁ hfetﬂlﬁyat—bmlsetha{ (Cest)eand am&wlthai redetion idespwise over 5
(7.5 L), dried over lgl filtered
cdnu@mslr Aftepstiring qrersi b(léﬂﬁéwyr@ N aClﬁapénTe}%iﬂlded The

é%%/‘e];é%b%gs éoq%e\égﬁ’eéﬁghgﬁ éﬁf t?l @%‘%’]ﬁ Fépara ?eg %&% i filtered,

4 :In'ﬁ doficentrated in vacuo to give 3.2 g of pale-orange solid. The solid was
f 1 uorophenyl )-3-(trifluoronethyl)-|H pyrazol-1 ylJ-

berﬁ@afstegma omisgrectansin @M@ﬁ%gdﬁﬁh@dwne -hydr azi ne
A pro 2 dbro rgiﬂfdﬂ?ﬁf’%g% ['3‘9(4 jﬁto?‘o%yl)—.%’vmﬂuo?‘grg@ﬁyb (}Iﬁpymzol-l -yI-

of],’lengmfésalﬁnhhwo [ -[4-(fl uoro) phenyl ] - but ane- 1, 3-di o
ne to (0.936 g, 4.0 mol) in ethanol (50 nL). The

r eact i ohSwipbonmridephenyl hwlkazine lmiaoobalqndee(a& mg.; 4 dgumol) was
aglrélﬁl BAf L dc s%i)lltion%fI 1% 493 org {fggr(‘%lgfo heé:l ﬁ_h%ane-l 3-dione

ure was  €oOncCeén

e(?lgza% WASmMindREA ethandl(5€ Dy 'I‘B@ﬁhéﬁcﬁl wacheaasne Geﬂuxt dhd stirred
wat er and brine and dried over MySH, filtered, and

c diat 8t hours etifierrcopling & no@ngﬁem@e:ahnmtbwg@n WXt sTRs
b SRl 8o b TR B Th 8T 028 H R4 with

[ Sydtdr dddunimRRAG Aried D3ex(MgS®J; lfﬂ(e%ﬁﬁ&’é&ncéﬁirﬁé’d @aRknd to give a
yl ] -benzenesul f onam de NVR (CDC13): 8

7.190wn Boldd whichagas rEc@sIalhBed?ﬁpmzbﬂM ac¢igemnd IES;G(tMer give the 4-

S R i GBS T S B i 05

pyrazol -1 -yl iy REMR eOPpEw)f Pnom £ey, 7@%‘9 8\"76@95

i solating the crystal FormT1. The foll oM ng
procedur e dadSmfedsS-@vigén#idal net hod of preparing the
crystal Form | of o

4-[5-(4-fl u@@pﬁgﬁyllylﬁ(trl f1 uoronet hyl ) - 14 pyr azol -

l-yl] t t c _
cr st o ELEBARRERH, TIOATG S MBI, Efuorometia)- 1B
eqlyrazal-¢nll)-bireemxntfommaidey Ronmd viithomt lsblaltlﬁg die (aymm Form 1.

trifluoroacetate (1.0-1. (? mpl ar equi val ents%
al kOX| dﬂé’le( foll nglga)roeﬁsip%ﬁ cgefthes 31gsnere) methad ¢ pmeﬁlamg t,he crystal

Z -PSO uor og[ce@o ﬂeﬂ@ t%tﬁ}guérﬁbﬁlte&?g %’ %Z&ﬂ{ gﬁed at
t&ﬁﬁﬁn@hﬂfc&ﬁnﬁde wixhdm idotdtingth¢ tigstabFdracll. conpl etion

of reaction). A "suitable solvent” for this part Ais
a Cl- CParhiyfiuagoacgiophengnp €1 m%wamvaleﬁellmnrn@ned with a

SR o PRSP Aot e (R B G arn B RO et alhepde (1.0-1.5
allﬁaapécﬁnwaﬁs)%dr@hb@eu@l a sugthbia rs@lventl (8P RS PO HTEY per kdBGram of 4-

the like, and 'ni xtures thereof. Part B. The m xture
f rtrorgasetophetione); GHiik naxtuwi mpy be heated atderoperatures of up to reflux (to

effect completion of reaction). A “suitable solvent” for this part A is a C1~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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sul f onam dophenyl hydr azi ne hydrochl oride (0.8-1.2
nol ar equi val ents based upon 4- -11 WD 2005/ 095349

WOCHTE95895/ 000735 f 1 uor oacet ophenone) and aqEETAB2005/000735

hydrochloric acid (1.1-2.0 nolar equival ents based

updiuodedctiophamae)l aphmepona)hydochlatie acid31 9-1.0 nidts do@lvalents based
of 4- f| uoroacetophe If required, a

kil ogr none) . .

sui“lpg’é %@%ﬁ?&@lﬂﬁlﬁyﬁbma%@&s%@ﬁeﬁmlﬂl@mth4a|

a ' | e i 1 hi

¢ natiShodBiobithgrio) P RiquBER Sl sk ik e ath bt nat the ota
4- famonnbafthe eglirartpresentiind®artdlies withifalye aghed-24d Jides per
tenperatures of up to reflux (to effect conpletion

Sof klagwm ey flugroprciorhirgons el heggactips mayeeiheated ahtemperatures of up

m Xt W~ (b i S . Q . .
(0 15T, AoPotEE HeitoMlibl of Rorf Pkttt icHeRilon ngfiod, the mixture
noliegecdéd withpier aystale of Bormbe((00001% ®wt Bedapbhds are

isolated by filtration and may be washed and/or
r e Sugroaretgplignone ar Bgre) ablcapstiirenet befve 7h58dudhe solids are isolated

T R S RSG5 b AL The o

10 @l inhydel iedlaf RRGlerathiRs Wy & 88, ATeRRabIOEAVEN® borhR pArt B is a C;-
an

15

and cyclic al cohols, and water, d m xtures
t hé&s satbratethaliphati¢ elgpim], includingdinearnibswchddasham, and cyclic alcohols,

preferred t hod of .preparing the crystal Form |1 of
4- fgcffv&{_sefﬂagglnaﬁgrgﬁsth%egg(t ri fluoromethyl)-1H pyrazol -

L) AR A i e o

t r Foimidob&fe(4fleotaphetyi)-§-(rllubfinetiylp s H-miszchd gyl t o
5. BgsaeIoparnida witbonbigplahiye he bl FORB fh doireparioh (70 mi) and

, 7 ' t
veohaf Hnbhetal (735 G1TPRERD 4P N o ] Mg tllowed by o
ni lixe wasteod 2-propthoiqi 0 ardk t Nah 2596 codidRgnetlodids in@besol (37.5 g,

Is_added followed by a |ipe wash of 2- 20 propanol
(18T FroleRis added s Vapsel, dallioreddives insawash 0t BB L0 m)

Lo R 0 I o AR s o2

20 hypliopadtl 910 mlRCTHk dodfents &f velhePR8 HEREEH 5‘5%3(12113}1(1 at that

25

30

4-sul f onam dophenyl hydrazi ne hydrochl oride ( g
0. tenperaiire d9r Hheursdheticacdedto asthianh teoyesaiate, Walet GM@dnl),

by _al | f - (10. m) ., Th f th
7 s BetRE PRt Sa G £ dape el i e,
f ol ls@MEBmiNopheh g wEmb h9amah18ﬁa>@gaszﬂ g,(oﬁﬁts%bleg) aItQ E%dned toa

conbi ned contents are _heat ed at 70C for 2 hours,
cowsicert! vessgsfolowied by adimgadhshiof wated (Fgml)0 Thisontehtatof the first

ka5 et BASEORSR RIS o ol Mt bt 0
- j 5 z0

e eps Oa0e B AR o£RPLSBE 21005 HEL ke 565 Can

f i sepdedewtith 30 nI(. Q8% st rélstiviaiethotbadet ke @R 00 BSrm 1 of 4-[5-

2-propangl (120 nl) and water (60 m), then dried
u uq;mmgr(tgg@tp@egqy@elH-pyrazol—l—yi]—benzenesulfonamide. The

4- dontdnfs JI(L: HEI AP Q%%’ k3r63hc¥u}sr, itﬁeln%%{) 2% Q%jb}ehil E'inperature 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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pyrazol -1 -yl ]-benzenesul fonam de of the desired Form
| polynmorph (44.8 g, 80%. -12 WO 2005/095349

VO3 EE95/ 000735 The invention is descri bedPOT/IB2005/000735
greater detail by the followi ng non-limting
exanpl esTheixtdEbi S ddszdbal ia gteatdr dBmilibyrthe fdlowdhghon-fimiting
m., was, mi xed well with isopropyl alcohol, 1 n, in a
20 eXAEPYEFass vi al .

4-[5-(4-fluorophenyl)-3-(trg f(léﬁ\gi’ thyl)-1H
pyrazol -1-yl]- benzenesul f onam eﬂgormll, (258.6
ng)Exanspladided to the vial. A magnetic stirring bar

vvas |ntroduced and the vial capped tightly. The
sus pens rloREed statsry bplawas 1’%5 WE ng&op&%@lalc@bd 1ml,ina20

ot Bl ek viek ARSE %%%%@héﬂﬁ@pfﬁ’éﬂﬁ%ﬁﬁm?@f%%%aﬁ 3t
st denzehesulBnataide, Fémpll (35816 0f) Wieaddod Refhs v, Wasagnetic stirring

repoved and dried on absorbent paper. The powder
x Pawﬁ%ml:reiiweéfanfl hesviabyapged et e SPEPeRFigH was ﬂmed at ~ 200

Gk S0, R SRR B0 BB RIE 45 g v

10 t histppeahge] trayiahotas hifoweptoostand for ¥ da@b e paitidn Wﬂ%@pensmn was
of the tranS|t|on of Formlto Form Il at between 140

t orem@d and dried B bsosbers @epery Te DRwdsk Xraxaitern of this solid is

oSG Bl (inedhelBhpRRk of (id sl BRI undera ho

S u stagél fidctosdapt Ras 398U . HdWever/ B thigeHaphiGtRISpBRucibly
was stirred wwth a magnetic stirring bar at a

t e Aptsread hesause ehthedrmsitioneE Foon 4 bnbernel @t bawean W@ i1 55°C.
¢ g ﬁg of the period, the solid was filtered 20
fied by PXRD to be FormI. Exanple 3. 1.5 g
Of For m3gd miest FREaTwhS suspBitdedfin 2¢8t 81¢thaddl e PhR of the compound
afford a suspension. The suspension was stirred

a mgd@wlee@,butrspme@xm salid epmmmdrsamnéed‘mahm sdiutixm The
e} about .30C fo At .t th
2 oresulibe BRebhuipe wan gl B ool J5nRaBAT st tBpEgture fom
PXBRk 001EtR 4 x|
added to 2t ﬁ%bgjengtfﬁg%owgeﬁs @E%ﬁ%ﬁgﬁ%ﬁ?@%qéfﬁe %@%Wﬁsﬁltemd
20 t oandideohiffedbyski¥RBrisibeFormie suspensi on was stirred

W ih a netic stirring bar at a tenperature from
abwto about 30C for 4 weeks. At the end of the

i od, 1t 1 Int .
Ilg)e(rRlDot ol g'égeong%gnﬁﬁf[ Wis ‘g@&d tb DURL. 8F acichitrAERS dFdr89 sB¥pension. The

suspension 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 L

Example 4.
0.5 g of Form Il 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 L
Example 5.
81.5 kg 4-[5-(4-fluorophenyl)-3-(irifluoromethyl)-1H-pyrazol-1-y1]-

benzenesulfonamide was completely dissolved in 81.5 Kg of ethanol (6 volumes) at

«13-



81.5 kg

4- 5-84-f| uor ophenyl )-3-(trifluoronethyl)-IH pyrazol -
WP—%H)?’ 958¥hzenesul f onanmi de was conpl etely di ss@cTam2005/000735

81.5 Kg of ethanol (6 volunmes) at -13 WD 2005/095349

PCH0t@B2aDflaed #dble hdO A Hd of whiee (Eeblwines)evdsatidedifodhé solution

O AU i mebdbid 4 Bl
! Pﬂe%o gRl ! ng (! vl |
atﬁscg@tgllé (?Je at Zgy ghfe or 4 brs, gtﬁ%q’}%{oé}'gglr% gﬂ& [ﬁ\!tered to

pr pyovide 4-f5-(4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-v1]-
4-[5-(4-fl uorophenyl)-3-(trifluoronethyl)-1H pyrazol -
S - pl}zegewgﬁggﬂgig@ﬁ 8%\’3 ide as Form|. Exanple 6.
Po - Fa b %ask! er X-ray diffraction
mws‘%%nggqﬁé{ ng g@g”ﬁ tg)\ggijZ Advanced
Di f f r ac PoadeiSY st diffractivhrveds pedfobyledading 88ciaMp/XF Advanced

1.30,,a and Mcraosoft Wndows NI 4.0 software). The
sy Siifinctior Sysieredgnpirolisd by pomiag loMS(NE 11302 4nd Migrasaft Windows

to oM e
soN TG DR, Pyl R U het X U5y and 408 t0
10 aPBFIVIdECHRIG, €aidkion bl 34064 Rgd kbRl iakadiedt@BoRO Wetector. The

anti-scatter slits of 2 and 4 nmm and det ect or

anbears gpgrive wap gontentisdl wsing tabe dizergence agd anld-seatizr slits of 2 and 4

i dt h. t . | | t ed.f. . 35 .,(1 -th
Ui e Dot s e B upe Tl o0 i VRl Data were
of MLtAIFANG tH85° Qheé%hs%ﬁ?g stef Yk oftORE"ﬁe&.?gU}ri'ﬁga counting

al um num sanpl e holders 1 h a1l2 mnd a
c atiiteyofiae eccohd Iperstep. f Suintap eovaxdp topi losting alufdvnhe s&mple holders
were. packed into the hol der, ,andgt;?v\ﬁ}re gently pressed

15 py Withq dippgter G2VARSHRTE UH h FiereypegBeRiec Rowdes were
sa gé’ Che .
PRl S R RIA0 Ve e 5l BATEIS OIS coptensy

Cr paiinebh dgrsamiply surfabeandthaisinface oftlensinipleBoldér. t he
vari ous peaks within Tabl es given bel ow may vary due

to a nuserilide apareeiged byifbpskitied srystalogranhenysherclative intensities of
ChURGROLaR LABhE PhoC el By A5 Jif R BF o

20 degd R eRdmpleYsicatalibn EYCtO6T drh@als athe S -rabl R aRestHhe purity of the
positions may also shift for variations in sanple

hemgtrriabbeing paalyred ier fedlegresief ciystallintafithe sample. The peak positions

su i_a -defined | LV bl es, The skilled .
o R0 Fpls it B PPl LBl B i pd oS B
MeafH4tATEN & dbFinediPgiven Thbleer ent wavel ength wi ||
result in different shifts according to the Bragg

equat i olhe skilled ceygtaHographesyal alsgrappeseiate)Rmy measuisiments using a

generated by use af alter ive vel engt h r .

25 ol apvigngh willdmiiih A ARl Srotting e s rane cquation -na
PXBB4R&t § er ns of the crystalline materials of the
present invention and as such are within the scope of

t he preSedl fudiet PXRDipatterns 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
30 invention.
For Form I, 2-theta Angles, d spacings and relative infensities were calculated

from the single crystal structure using the “Reflex Powder Diffraction” module of
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For Form I, 2-theta Angles, d spacings and relative
intensities were calculated fromthe single crystal
VR 2WBURE using the "Refl ex Powder Diffracti oPCT/IB2005/000735
nodul e of -14 WD 2005/095349 PCT/ |1 B2005/ 000735
Ac cAteohys MittenialaS mdist¥ipiessiod .2 PsitimeniZidilatibe paranetdrs were in
Si rruI ﬁtl on paraneters were in each case: Wvel ength
CHUEHE? A (Cu Ka) Polarisation Factor= 0.5 5

5’5832;’ ¥ﬁ'egteﬁ’fa%feh€tr@* 54%6?5%%<%ﬁarctf’a?8t PXRD
patterns forﬁ?ﬂﬂ g&l@ nt al pattern for
SForm 11 are gf PHACTVOIEEEE §U 1=a g -8.001, W=0.002)

respectiyely. The PXRD peaks of Form| of

4-5- (4- P W@W@H@%ﬁeﬁﬂw lptgd FRdP Rgtiorms for oy end the
_}_geék ¥1}11%|]16€th;€ g?wﬁor o ;ﬁzgg gﬁ?reﬁ qu‘l%ﬁFe@tleﬁi ahr.rl]3T1%Eﬂe%tlvely The

[ 5-rhdinfANRID @BﬂﬁmﬂFbﬂﬁI@fm[ﬁl(MGfﬂphbmﬂ)-S (mﬂ#oromethyl) 1h-pyrazol-

| h- pyrazol ] - benzenesul f onam de from
10calle P@é@nymearﬁp@ﬁ@t%eé@hkeh The mraippsales of Form T of 4-

B8, (hﬁ’i A S ra b 8 P B keihu opgmcc rom

0. Ybe cdgilaed PEXRIT piztdm eﬁ%&@nﬁﬂﬁf@ﬁ%b% %szumque
4-[5- (4- FLUOROPHENYL) - 3- ( TRI FLUOROVETHYL) - 1H
1- Yiiffractpnpealgs et L4 3, Bbnand %bﬂ@rqamfmetlwtaeangle +0.1
Rel%%ge Intensity" (degrees) 10.6 14.6 14.0 60.0

2 16.4 74.9 18.0 17.5 18.4 19.3 18.9 80.2

1520.9 17.7 21.3 100.0 21.9 98BI ER2.6 31.4

PXRD DIFFRACTION PEAKS OF
4-[5-(4-FLUOROPHENYL)-3-(TRIFLUOROMETHY )-1H-PYRAZOL-1-YL}-
BENZENESULFONAMIDE, FORM I
Angle Two-Theta * | Relative Intensity™
(degrees)

10.6 14.6
14.0 60.0
14.3 222
16.4 74.9
18.0 17.5
18.4 19.3
18.9 80.2
20.9 17.7
21.3 100.0
21.9 96.3
22.6 314
229 24.0
23.6 28.6
23.9 12.3
24.4 18.6

R 24.6 19.6
25.7 76.7
27.1 31.9
28.7 11.3
29.2 20.3

*: £ 0.1 degree
20 % The relative intensity for each peak is determined by normalizing its

intensity to that of the strongest peak at 21.3 ° angle as 100
-15-
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25.7 76.7 27.1 31.9 28.7 11.3 29.2 20.3
The relative intensity for eachppeak200$000735

determined by normalizing its

the strongest peak at 21.3

* .

f O.

intensity to that of

angle as 100 -15 WO

2005/ 095349 PCT/ 1 B2005/ 000735 _TABLE 2 DI FFRACTI ON
TABLE 2

PEAKS OF

1

4- [ 5- (4- FLUOROPBENYL) RIFFRACIIONRIAKENDY - 1H PYRAZOL-

| - YLA5

-§4-BENOREHERVING-(R [FEORROMEFRONL)AL-PYBYTEDL -1-YL]-

PXRBERZENESUL FOBIAVIREE, HORM IAFROR! BALTUNATADIERD PATTERN
2- Thet a IntenS|ty 2- Thet a IntenS|ty 2- Thet a

Rel ati ve
I nt ensi ty
19.5 12.0

28.0 16.3

22.5 58.0 29. 10.49.
18.7 32.4 23. u.%0.

36.5 11.6

DSC 1o cal
(1-5 ng) wg

24251639
14.3 17.8 21DaxeEH.
18.0 23.

(

Y

SHelatitee
Intenbify
7 27.1
2 21,

Y

D 270heid
@Egrdes)
B 65. 7

Zﬁte&fc?
16. 3 51

29.1 14.

(Ragied S)An

(Iﬁeg%)
8 18

01 Rethive !
[ Hké&in0
f 11.9

117.2

183143 54.
Differential
scanni ng cdl og4 gret

NI

or i J1pt €

S pafke
18.7
18.9

18.9

4 18178.
5 Bh 8
. 51734
I'ngoca

1 4859

1%04

3 3037

onn et

) 26t &

Ngb Eun
3hym
235
24.1

h

22150 49.
18291 84.

Exasrpl 4
ry 10954
Wed £ ¢
ENtS, 29
NUEE o
50.5
124

243

30.7

P42,
62524 .
727.1

C) . 28l T 1

bt g ine(

20.’29'.1 P Wq

294
31.8
36.5

| 10.51

1 iébet

371
er]_@_@t |
g uglsng
8l
10.1
11.4

11.6

1|

Example 7. Differential scanning calorimetry (DSC).
Differential scanning calorimetry (DSC) data were obtained using a DSC
calorimeter (TA Instruments 2920). Powder (1-5 mg) was packed in an aluminum

DSC pan. An aluminum lid was placed on top of the pan and was crimped. The

crimped pan was placed in the sample cell along with an empty pan as a reference.

Temperatures were increased to 250°C from 30°C at a rate of 10°C/min unless

otherwise specified. The thermal cell was purged with dry nitrogen at 50 mL/min.
The TA Instruments Thermal Solutions™ for NT (version 1.3L) was used for data
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 11 at 140°C to 155°C.
Example 8. Thermodynamic Relationship between Forms I and I1.

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, 7}, but the other polymorph is

stable at temperatures above 7. The two solid phases have equal free energies at the

transition temperature, Knowledge of the thermodynamic stability relationship is

necessary for the selection of suitable crystallization conditions to produce Form I,

and for formulation development and commercial manufacturing. It is important to

determine 7; for the preparation and processing of bulk drug.

-1
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DSC pan. An alum numlid was placed on top of the pan

and was crinped. The crinped pan was placed in the
WO ROSBY | al ong with an enpty pan as a ref ePemaB2005/000735
Tenperatures were increased to 250C from 30C at a

r atMatekialdChdMetliod€ss ot herwi se specified. The

thermal cell was purged with dry, njtrogen at 50
mi/ i . Msterials. Fhe FAu & sHaple yserhiarthisistodaIvasi 19R% puse when tested
n P SEES Yhmmio] e BREREY eling Bt G5B iy oy oven

datad 35&kY & Dom BhpeRRurbeTISERG 1T Pl WasHred SR:hBDical
of Form |l shows an endot hennal phase transition from

5 Fordegtadatidrowhen tested b BETG: 0 155C. Exanpl e 8.

-t s Sk Susprsep ey b, Lielys Fabiy trlipnstiv

FOrhRRyden et | hﬁd 198 2GhidB ientpRf Ak v quaFc%t@u bl sBéfRnding a

enantiotropic, which neans that one polynorph is
st ahikraof the Iuwe palymoephsba taluers i maiosied plass vial that was equilibrated

te rature, ot he nmor.ph | st e
@Pa?raw‘é%o% %cefrﬁﬁefwl% %&rq ﬁnﬁwié*@s* Iﬁakﬁéded to
eq
10 Kng éggﬁ% Q ggtﬁﬁse?itrar%%:}%%ﬁogég [ I Ity reI at It'aﬁo%ﬁmorphwas
i s aﬂdiedt&dmshalﬂarf bourtldter. Tbe atspemnomfvassnmdtdoatmuously for at least

Sty Rurogore it i Roh e e minedflely filered. The
”a@ﬂ'ée&ﬁtddﬁh s aﬁﬁlxid&lpdrso $RBlko I&nBﬁQ ggihﬁﬁﬂll% Gs,B%at that

the preparation a essi ng

20 Qe 580 Tﬁﬁqﬂlmﬁﬁlpﬁw 1sl\mermadghammldiy ﬁbtdnmlﬂe at the

Materials. The Form | sanp usedlnthls study

15 10@%%@9 tomperiire By Eepeating th@ﬁ@ﬂl%‘mﬁ@q tﬁsfv@smssa the 7; was

qegg Form1l to 155 C for 3 days in a dry oven

an cool'ed to roomtenperature. This FormIl sanple

WaResiliee of chem cal 5 degradati on when tested by

HPCC. Met hods. Suspension crystallization. The o

r eI at i vSuspexsian Cyystalligation Jhe pesulie framaysrasion orystailization

su §€%‘%%[ fﬁgtea; Iggéﬁ%g{ttﬁ%{gﬁog ¢J é’ﬂ{%@%‘e btﬁ Gl %ﬂ@kﬁ Always converted to

2010 T‘Hﬁﬁ 1, /bt & 164538867 DHBS FotnA W&shlﬁé e&ﬁﬁbﬁﬁﬂ'sbh@ pRdRdTherefore,

at the tenperature of interest. Excess solid of one
poFgm i ihtheemodyinasicaligdete stobleat kat than(7¢.00 6 ahBormIlds more

OS5t s RS e TR A G B B0 e

tsﬁﬁﬁmgélgﬂ was stirred continuously for at |east

A portion of the suspension was w t hdrawn
and i mméds émpdryant id deterarine Hod: fdrith¢ preparation awll pmsessmg of bulk
I d PXRDt tify th lib I
25 gtna%yz%org& ] , M SUFPLO O Idlen&ﬁgysin I tailizg Y e %Iﬁ}%l %}r]qslscg’ce;lmvolved

ﬁp édl?lnéﬁ’éﬁhébﬁ‘lﬂlcﬁuétlf Tl}ﬁr the RARKI fbifi lies below the

erature y repeatlng the Bxperinent at difterent

t e 6slilizaties tenigeeatdie, Wasight 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 unconirolled polymorph

30  changes of the drug may occur. The changes in turn may affect the subsequent
processing, quality, and performance of final products. The transition temperature, T,
was determined to be approximately 71° C using suspension crystallization. Because

Form 1 is more stable at temperatures below about 71 °C and becomes metastable

~17 -



bracketed. Results. Suspension Crystallization. The
results from suspension crystallization showed that
W 2095/89384% than 71.5 C, a mixture of Forns | aadaBRoosw0073s
al ways converted to 20 FormIl, but at |ess than
7 15RthGespelf 1 HordiaH af fgnpReithred Bdvem73 0, Hor Be6stal should maintain
Therefore, Form| is thernodynam cally nore stable at.
| edls solichsta®istabilly tnougtFrthemorthali rengaofgemperatyres fax crystallization and

greater than 71.5 C._The Tt St bet ween 71.0 and
71581380, a °§%G§@leéﬂ?pﬁrﬁmfeslsib%8‘ﬂg * to determne the

Tt Tor thg gPéseﬁqﬁaéﬂﬁ@ﬁ ha§Gedil ARE& e 18 d6thil Bbd Ky reférence to various
drug. For éxanple, a step conprising crystallilzation

51 r epeciflid and prefersd efmbediniantaoinddechniques Hawevehat shonld be understood

i sql ation of. the bulk ug. If Tt for the desired ...
t oL 11288 vRrals et modsSebfland gapte e PR within tho scope
M ghiheRfvdibhi cult to crystallize the drug
consistently as a pure phase. Another exanple is the
dryi ng of drug-containing granules after wet-
granulation. If the drying tenperature is higher than
Tt uncontroll ed pol ynorph 30 changes of the drug may
occur. The changes in turn may affect the subsequent
processing, quality, and performance of fina
products. The transition tenperature, Tt, was
determined to be approximately 71 C using suspension
crystallization. Because Forml is nore stable at
tenperatures bel ow about 71 C and becones netastabl e
-17 WD 2005/ 095349 PCT/1B2005/ 000735 w th respect to
Form U at tenperatures above -71 C, Form | crystal
should maintain its solid-state stability through
the normal range of tenperatures for crystallization
and storage, as long as the tenperature is bel ow
71C. The present invention has been described in
detail and by reference to various 5 specific and
preferred enbodi nents and techni ques. However, it
shoul d be understood that many vari ati ons and

nodi fications can be made while remaining within the
scope of the invention. -18 What is clained is: 1. A
crystal form Forml, of
4-[5-(4-fluorophenyl)-3-(trifluoronethyl)-IH pyrazol -
1-yl]-benzenesul fonanm de havi ng a powder X-ray
diffraction pattern conprising 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 ClKa

X-ray (wavel ength = 1.5406 Angstrons). 2. A process
for converting a crystal form Formll, of

4-[5-(4-fl uorophenyl) - 3-

-18 -



(trifluoronmethyl)-1H pyrazol -1-yl]-benzenesul f onam de

into the crystal formof claim1 conprising: (a)

m xi ng a suspension of Form 1| of

4-[5-(4-fl uorophenyl) - 3-

‘ﬁﬁl fluoro thyI )-1H pyrazol - 1-yl ] - benzenesul f onam de
e solvent at a tenperature from about 0C

T
R snzeaemhlﬁ)namﬁelﬁa dee stefn
p??g;fess of, Caim Z%Q\Ag?:rae@r?t hﬁg%%?ﬁ?gﬁchosgﬁnﬁ%

Aks SPESeddB deerees Segisa) efitworthetn angle of &4-Aahh9, 21.3,

B AP RE 7 Obiat RS ARCSE CRRRL [t T P48 Amesroees

2 hsepméss for odnpening s cfyetal Eoiy, Fdr ¥, df AL SN udrOFHEny1)-3-

Yf&w & ﬁ&éﬁnéxsl‘?%_” uompheﬁwgmtd@nmetbqlmstdnfm of

clathQ dohfp mséstal formof «claim1 conprising: (a)
di ssolving said Formll in a water m sci bl e sol vent

|n/ vvlﬁat)clmm as oetmpﬂ:ﬂsum%/ off Fonmnb Il of g:Bauetudr n?i) 3.
ngy ure fro out 10C to about

(b) faﬁﬁﬁﬁ r?‘p%%ﬁn@e%‘-‘ll@n%@ﬁtm éﬁmle solvent
V\/ateféata{e‘ﬁi efdtieltdlf abd\ 0SEI% &Eﬂf&ﬁ}t f step b) for 2

to 72 hourps at ea ter%per ature or%aocgbout 15C t o about
45C; (nirddg dhsl $usperisian stive tefapenatirectrymtabont 0% toThiRout 60°C
proce r§4c;(f 72! |m4 n which the solvent is selected
from 8 d’ﬁuﬁsoﬁ% sting of ethanol, acetone,

acet @c[)l ddnle&tglg ﬁl@%gﬁy@fﬁ{aqg an, di oxane, and
di et hyl f or mam de. . 'A pharmaceutical conposition

3whhe progessi(daim @h@mlyéhasdfmt ns diosen &om ﬂ:ae gloupltwaisisting

' rth
ogﬁ%%?fasljgeu | C,a%tP&Loé} 158%1'8{: 0| e InF’I ag:rre ogftn %FY&?RC chloride,

tomaleaandueealgfdmmlg AycBin@ttude® FHEr ST,
4-f) uorophenyl )-3-(trifluoronethyl)-1H pyrazol -

41 Pl]ogﬁﬁé 2&&8%%&&@&&%&@& diotrg Hoo |4€[51‘f‘|4 Fhoorophbey])-3-

L PR PRGBS BB Bl B et form of

claim;irv;iomtising The use of claim8 wherein sal d ani mal
dromt up consisting_ of cattle,

is sele Ee gr
Shool?) Gvaiing a1 o i ApWAISE misible, selyge, inapvhich the
humagsubifif}: o F &P ?leﬁsgﬁgﬁér '2'1?gfn§]? af:£¥<§ht:q?el,ratuf%r 8 about

claim1, conprising the steps o
10°C to about 60°C;

~ (b) precipitating the compound by the addition of water;

{c) stirring the suspension of step b) 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, tetrahydrofirran, 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 pharmaceuticalty

acceptable carrier or excipient.
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(a) mxing 1.0 to 1.6 noles of alkyl trifluoroacetate
per nole of 4-fluoroacetophenone, 1.0 to 1.5 noles
of a netal al koxide per nole of

4-fl uoroacet ophenone, and a known quantity of

4-fl uoroacet ophenone to nake a m xture;

8c Bsprhthegrysiad fosm of) ﬂt{Sf(f’rdlhosftIéqgnxlh-ﬁ*(Wlﬂuorétn)ethyl) 1H—pyrazol-

TR B ednd T, k45 e Bt ot
phaneeaitical inpustoadbt preventigl ¢f tiRafingThh ﬁ]ﬂéhmatory condition in

4-f) uor oacet ophenone, 0.8 to 1.2 noles of
ag 28l onani dophenyl hydr azi ne hydrochl ori de per nol e

: t f a suitabl.e

5% The teq SLAREE SRR B0 Sriils ROIeAEP i e oiporfriRs of
cattie, shicog, lgoas,i ordes opip§ Dixds,@afs, 668, ad Pehazpl e of
4-fl uor oacet ophenone; (c) adding to the m xture a
seedi ng anmount of cryst als of FormI| of 4-[5-(4-

I - | - !
e P gz s o Lo B seps of
4- f | (wrobirg ohhetonkd tmb)esc«ntfl akky] rtgﬂuhl@aE@atm pber mole of

crys s. 11. The ess furt her

comp LRI ARERAgEn O Bl SaPSlg oh aon!t"téésaékwd%i)er gpole of
sui t amtﬁ)r@ééle%?ﬂénoﬁgr aftP Sk wift qhhdRYy QACLHR e%x ne to
the m xture 2. The process of claim 11, ere e

sol v@rﬂkeasmxzum opanol . 13 The process of claim 10,

wher t he .net.a alko hosen from t.he qr
consfb T Hg’l%‘flgi‘b %5? Bég)@gla H{DE’PW%Q?SE‘L%JPO 1,245
sodi uih bB GRIEP PNt Geole SR YLANOrbREtopBENOIBUIOKI1H€2 0 moles of
[ithium nmethoxide, |lithiumethoxide, |ithium

i sopFessRired hyqlrptﬂﬂpum@lé ipet mole Qﬁﬁ ﬂu@n@ecetcp;éieam, 0dito 1.2
nmet h e, t
i sop%p%’m &-p -4 aSSI u#ﬁglgwar Vb f}?}@?cg%ondgn grer mole  of

m xt QFMIddaelbpbénoné,%ndejﬁarﬂémﬁQﬁ' S svlitable abMeABsoMhal feotal
the nmetal al koxide is sodium nethoxide. -20 15. The

pr oc 888uRffolctha spivery, infifie mixRure snipmstigtoal .6e®ml per mole of

foll Q"ﬂlﬂ)goaileﬁﬁh{)&he conprising heating the m xture at
a tenperature above anbient tenperature up to _reflux

te n’pécr) aetddrrg tatitd iixtive arseeding amoust oDerybtalsey Fbﬁn 15g-[5-(4-

proc urt her corrprl a ste

fol | Gap I“Eqé{ ?%'g]%%%uﬂﬁ’ -1 Hamprgody rﬁa? b@&ep?ﬁglf%@nde
m Xt Héﬁd‘bﬁzt DorbseefPfenché;, The process of claim 10,
wherein step (b) conprises adding the mxture to the

conbldawllertingfthekomn | ciygwisoc hl or| c acid, and
B R 5 AGE W 55 By Tl o
a bGitzble SeAPPr- mole of 4- -flucroacetophenone to the mixture. '
12, The process 6f claim 11, wherein the solvent is 2-propanol.
13. The process of claim 10, 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 tertiary butoxide, potassium methoxide, potassium ethoxide, potassium
isopropoxide, potassium tertiary butoxide, and mixtures thereof.

14. The process of claim 13 wherein the metal alkoxide is sodium methoxide.
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19. The process of claim18, wherein the alcohol is
2-propanol . 20. The process of claim 10, further
conprising a step following step (b) conprising
heating the m xture at tenperatures above ambi ent
tenperature up to reflux tenperature until the
I5edidtei process ofrthied €10, 2furthdh CoRIpPPRRES a Odtes | BIIBWRI, step (a)
further conprising a step followi ng the heating Step
COBIRFS AR (6 TR gt & EmReRiuge bate mbleWiempewiEe up 10
rgﬂlgme&?glta'ﬁﬂguﬁ sl 5C. 22. The process
of clalfm 10, vﬁ‘emg?%%%’g“s"g‘é‘aﬁ%‘ anount is from
1\%1 b0 poocess Gﬁ)él’aiémltlﬁ,\l\ﬁlrthﬁﬁcoﬁbﬂ?iﬂg @%@SO ofodﬂbwﬁigaih@lléaﬁng step

er.ein the seedi,ng ano [ romO0.001%to 5%
CRPPwmgﬁa&mﬂ@em%%é%@-g‘%a@@r 22, wherein the
19FRE PbcadiRiMaiinS 10, WHBrén Qi) Y G- thé Rrix Tl
pro_ceg% of clai m 10, fur?helﬁ@gﬁpr?ﬁeﬁ\é&igﬂ%tﬂé%h& to the
cpbingtipm gofs tvegtery chiydrochipmic sacid) lardt 4-sglferaemidoptictylaydbzine
hg#oﬁgﬁergture from40C to less than 71.5C for 1 to

Fg.‘ 26. The process of claim?25, further
180TIRY proédis oficlaing DO WhireiW thesdihént e atkh 19) iS
i it R Sag Ry 1y

conpri si ng cooling the m xture to -5 0

18, Becryacess ot flaimn! § oyhdreintthe alcolnips 2-prapgnal. st ep

I | t | Si fi.lteri t I Xt ,
200 HSabhRed’ BR Ml 07 BROE, SPublipb s e dirute 5% o
comprising heatingeihe rmixQire &t MnipetaRrdsh@o0O ambidht tdherature up to

%[ocess of claim 27, wherein the solvent is an
refuE dagperatipguntitibe rpasiiqusis cemplatai m 28, wherein the

I j . . seAf _claim 10
2 B BlocksS o BRI Hurd equlpififl R5E8 o i b nisking sep
cemppsing istabiltking thg mbaureaitm tengyey:ftugl Bordtandbient temperature to
7L‘§i$erature of 15C to 80C. 21 31. A process for

r'ng the crystal formof claim1, conprising the

UERSprate L Xgign f o 0
2 u"gf‘eossg’i‘%‘%t‘“éxl&?“h%%eﬁ’e“%f*e‘ﬁ.ﬁ% I%}lyg?%ta@effo?b @r‘?g%@, to 50%
wi/wt. to 1.35 noles of a netal al koxi de per nole of

-£1 uor oacet.ophengue, . an kno uant i of
24 T GRS GTHEN dfebein e Sosie s 1l fggm 0.001% 10 5%
we@Abi ning the mixture fromstep (a) with a
conbi nation of 650 to 870, nl of water per nole of
24, Theproeess axf siiendh evhereia the sdedingranesntds from 0.01% to 0.5%
centrated hydrochloric acid per nole of
-f1 uor oacet ophenone, 0.9 to 1.1

25. The process of claim 10, 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
0 10 hours. |

26. The process of claim 25, further comprising a step following the heating step
comprising cooling the mixture to -5°C to 30°C.

27. The process of claim 10, further comprising a step following step (c)
comprising filtering the mixture, and washing the Form I crystals with a suitabie
solvent or water, or a mixture thereof.

28. The process of claim 27, wherein the solvent is an alcohol.

29. The process of claim 28, wherein the alcohol is 2-propanol.

30. The process of claim 10, 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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nol es of 4-sul f onam dophenyl hydr azi ne hydrochl ori de
per nole of 4-fluoroacetophenone, and an anount of a
sui tabl e solvent so that the total amount of the
solvent in the mxture is from®600 to 1,000 m per

nol e of 4-fluoroacetophenone; (c) adding to the

3 Atmroeesafs eetimothaohyial fofn eftdsiinal, toniprifiap e st&fs of:

4-[5-(4- . . ,

il Lof(é)pweﬂyg) 13- 1q ;43 uBrlshethyaly 1 mifhipreasetater ppr |mpls of
TGS ORR ko110 2 OGP ISR NSO el Mot o
cl ai rBugrodagtapheionepeand ias kmgwa dgiantity i of 4-flwprdasdtophepone to
to 900.mM of a suitable solvent per nole of

4-f | AR5 2BYYBFenone to the mixture. 33. The process

f cl® ®Bmnin is S 2~ |
'(I)'hec|g|;aj o%:eess of cl gdil%u%élﬁoﬁété?@ ﬁjﬁlegﬁg%g'%g%gg?%%m 870,

erel
i s cmdseh watampeheangje oofp 4-Beereastiphgnafe, slodliterl.7 moles of

thoxid [ t hoxi.de, [ [ i de,
ol SR BR v bns Fiid Ber Rl OfT-IBoRasH aRhentia: A% L1
et hoxdles o&f tilklﬂmnhﬁlﬂﬂ{pﬁ@x% aziné | hirdoR1b:Sad 'X}?er Y mole of
hoxi ée,

but oxi de, potassi um ne e, potassium etho
pot adsfluprpacetpppennsoxingean amdunsifssiitabletselventisoythat the total

but ox] ' sqathereof . 35. sg of
ol o Anier Gl DRl B HE AR iy B SREEL AT 2 mote of
met hdxfheteoacdfophdtimepr ocess of claim 31, further

conprising a step.following step (a) conprisin
heat {(#gadding t9ithe migurga %peﬂ@m%méoécmm@ﬁmgwﬂsﬂ-

F eat eratthEnilps (A Rty LITPER B SR et iipamice
furt hgsqdmrmﬂﬁmbm@u?hshmp;zol I O}Ni ngn%he Peati ng step
Conprisi cool i e m xture to anbien
te%é‘a)a?ﬁgﬁm%%?%gﬂ%?ﬁﬁé@é%s of claim 31, wherein
3SUBR frBless 9 Paing 8%, ﬁﬂﬂﬁ'ﬂg{ggﬁ@r%&gﬂf g}'lé%pg%gup to 900 ml of a

combi‘nation of water,
suitaplg $odveatrperopdie of Hflureace ophertond to thelmixhde. - 22 39.

rocess.of. clLaim 3L, wherein, the solyent of step
3%*2@40%‘05%5 of @8&%?5‘ "%?‘hﬁ%s%Y% &sf@P@Pm&QIai m 39, |
3PNERE pbctROFAARAND, vitRredn PRORRRP hu(of!if%le il BifosBh BORS fhe Yroup

claim 31, further conprising a step follow ng step
cqny)sting gifpyodeinn gnetkexides godiven gthoxides sativm iseprppoade; rsedium
e jent. tenperatur.e up.t.o reflux tenperature .
oY oRORIE ST @M, Bt SRS, EURES Soroponice,
lithiarh Meftdary ToutdAidy, SRRTINS iriEthexigé,epoth@ln® Witkidd) Sotassium
.heating step conprisjng stabilizing the m xture at a
1sppyppexideand mofaspnmoertiappbgadde smd e thense§ of

38 1 FHeMeBdess WA 4, iferdif B MBraP RO IS0l 8MImdAH
36. The process of claim 31, 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.

37. The process of claim 36, further comprising a step following the heating step
comprising cooling the mixture to ambient temperature.

38. The process of claim 31, wherein step (b) comprises adding the mixture to the
combination of water, hydrochioric acid, and 4-sulfonamidophenylhydrazine
hydrochloride.
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W/W. 44. The process of claim43, wherein the
seeding amount is fromO0.001%to 5% w/w. 45. The
process of claim43, wherein the seeding anount is
fromO0.01%to 0.5% W/W. 46. The process of claim
31, further conprising a step followng step (c)
380e procesy oficlaim 3y, whereinithe soleertiof step €b)ie kaklebBolf r om

0C to less.than, 71.5C for 3 0.8 _hours. 47. The
4§r The Boods Oévla%ﬂﬁ#iﬁ‘:vgﬁrramttﬁ%?lce § 2prergmal. st ep
4fiol ' hgf heahd SR ReOf LN ' ret
grrb]ih_jéé_n ﬂggﬁpgfaturemﬂa T%’gcg?’ ggi?g %fgt%faf?]rln £ ste;? ®)
comptiFiog hwﬂgi:hs innigytuere zait:] epethpérhtme B@ox&:t aznbiﬁm)temp%rame up to
conprising filtering the mxture, and washing the
’?E%PPW&&E@%P%%%WP % solvent or water, or
43, The brticesst drenlaef 41 MrthdNeorRpRGEs s@goﬁ)hifll_{ﬁgﬂgg&e heating step

wherein the solvent is an alcohol rocess
compeEpiag fabilizingtthe mixturcas aderoptreturé So-40°Gpa6sfC. 51.

ForPERREER il Sedfin e SegCheant R Rt T%: 0 so%

wifwtstal s at a tenperature of 30C to 65C. -23

Q

44. The process of claim 43, wherein the seeding amount is from 0.001% to 5%
wi/wt.

45. The process of claim 43, wherein the seeding amount is from 0.01% to 0.5%
wt/wt. '

46. The process of claim 31, further comprising a step following step (¢)
comprising heating the mixture at a temperature from 50°C to less than 71.5°C for 3
to § hours.

47. The process of claim 46, further comprising a step following the heaﬁné step of
cooling the mixture to ambient temperature.

48. The process of claim 31, further comprising a step following step (¢)
comprising filtering the mixture, and washing the Form I crystals with a suitable
solvent or water, or a mixture thereof.

49. The process of claim 48, wherein the solvent is an alcohol.

50. The process of claim 49, wherein the alcohol is 2-propanol.

51. The process of claim 31, 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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