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UNI TED STATES | N RE | NTERNATI ONAL APPLI CATI ON FOR PATENT POLYMORPHS
N METHYL- N- ( 3- {3-[ 2- THI ENYLCARBONYL PYRAZOL-[ 1,5-cc]-PYRIM DI N 7-YL}
PHENYL) ACETAM DE  AND COWMPGCSI TI ONS AND METHODS RELATED THERETO FI ELD OF THE
I NVENTI ON This invention is directed to polynDrphs of '

- Nerret hyl - N-(3-{3-[2-thi enyl car bonyl _
pyrazol -[1,5-a]-pyrimdin-7-yl)phenyl )acet ar ni.de havi ng acti vi ty over a
‘wi de range isigdi cations, and particularly useful for nt of
i nsomi a, gﬁ%m{lo%rael ated processes, conpositions and ne %ﬁg&({oﬁﬁ% CKGRClJND
OF THE | NVENTI ON The term "i nsomi a" is used to describe all conditi ons
related to the perception of inadequgte or non-restful sleep by the
patient (Denment, I|nternational Pharnacopsychlatry L_ 5 FEB 2004 WO 01/ 15700

PCT/ US00124051- 17: nt conpl ai nt,
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area (Bixl er et al, NNREINTERNAHONAL APITOATION FORPATENT 1262, 1979), and
13% of the population ‘surveyed in San Marino, ItaFy (Lugaresi et al.,
Psychiatric Annals 17:446-453, 1987). Fully 45% of the surveyed adult
popul ation ‘of Al achua County, Florida, reported trouble getting to steep
or staying asleep (Karaean. et al. Soci al Science and Medi ci ne
10: 239- 244, 1976). The preval ence of insomia has al'so been .shown to be
related to the age and sex of the individuals, being higher in older
i ndi vi-duals anin females. Insomia, if-left untreated may result in
di sturbances i n netabolismand overall body 10 functi on. Reduced
j)product|V|ty and S|gn|f|cant changes in nood, behavi or and psychonot or
- function. Chronic insomia is.:associ ated mnth a hi gher incidence of
mor bi dity- and nortality. Traditionally the managenent of insomia
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bar bi t urat es hav

| | FIELD OF THEINVENTION _‘
Thzs mvennon is. dlrected to po]ymorphs of N—methyI~N~(3-{3-[2-thlenylcarbonyl]-:.. :
. pyrazol-[1 5-0r.]-pynm1dm—7—yl}phenyl)acetamxde havmg actmty over a wide range of '
¥ 5 mdlcauons, and parucula:rly useﬁll for the u'eatment of insomnia, and to related processes,
coriipositions and mefhods. P
""" BACKGROUND OF THE INVENTION

The term “insomnia” is used to describe all conditions rclated to the perception of

inadequate or non-restful sleep by the patient (Dement, Infernational Pharmacopsychiatry
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result in |ethargy, confusion, depression and a variety of otheb FERi 2004l
ef fects many hours post dosing; as well ™ as having a' potentiat'for being
hi ghly addi ctive. Duri ng the 1980's, the pharmaceutical treatnent of

i nsommi a shifted away " barbiturates and other CNS depressants toward the
benzodi azepi ne cl ass of sedative hypnotics. 20 This class of

sedati ve- hypnoti c agents showed substantlal ef fectiveness in producing a
calmng effect which' results in 'sleep-like states in narl and animals
Nervous Syst@ME>™orwel | (ed.), New York, Marcel Dekker PHHESOOZ48B5 . Gee
et al., Drugs in Central 123-147) and had a greater saf ety margin than
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early hypnotxc agents, such as ba turates, wlule cffectlve Ticited a spectmm of unwaefed_

15  side effects'and. longer-tenn comphcanons “For example, barbmirates have the potentlal to

result in Iethargy, conﬁ.lsmn depressnon and a vanety of other res:dual eﬂ‘ects many hours post

dosmg, a8 Well as havm potennal for bemg h:ghly addlcnve T
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_ ; 1985”p 123447) and had"aﬁ
en’ pnor hypnotlcs, barﬁ:turates or chloral hydrete

25

mediated’ by bmdmg to'd speclﬁc receptor on benzodxa:.epme GABA eomplexw m the bram'
As"'a ‘résult “of tlns bmdmg, synapnc ‘transmission ' is’ altered at’ neurons conmmmg the
benzodiazepine éABA complex (Clody et al. Benzodzazepmes I Rechtschaffen and Kales
(eds), New’ York, Spnnger—VerIag, 1989, p. 341-354). The clmlcal usefulness of dlﬁ'erent
30 benzodlazepme hypnoucs felates Iargely to thelr pharmacolnneﬂc dlﬂ'erences with regard to



10 187-198; Linnoila and Ellinwod, Benzodi azepi nes 11, Rechtschaffen and
Kal es (eds.), New York, Springer- Vérlag 1989, p. 601- 618) NEHDH&FEB 2004
i mpai rment, which can i ncl ude ammesia for events occurring prior to and
after drug adm nistration, is of particular concern in the elderly whose
cognitive function may already be inpaired by, the aging process (Ayd,
Benzodi arepines |1, Rechtschaffen and, Kales (eds.),, New York,
Springer-Verlag, 1989, p. 15 593-600; Finkle, supra; Linnoila and

+El'l'i nwood, ‘%%@g More recently, a new class of agents pgy,g Mqu%rlgone

developnent agents are non-benzodi azepi ne conpoun ch bing
selectively to a specific receptor subtype of the benzodi azepi ne receptor.
Thi's receptor selectivity is thought t0 be the mechani sm by which these
conpounds are able to exert -a.robust hypnotic effect, while al so
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Conpou n&°‘? bsnzodzazepme compounds, y pt
benzodxazepme receptor. ThlS receptor sclectmty is thought to be the mechanism by which
these compounds are able to exert a, robust hypnonc eﬂ'ect, wlnle also demonstranng an
- 20 1mproved safety proﬁle relatlve to the non-selcctxvc, benzod:achme class of agents. The first |
of thesc agents to be approved by tbc Umted States Food and Drug Adm:mstratxon (FDA) for
marketmg in the Umted States was Amblen (zolpldem tartrate), whxch is based on, the‘
| mudazopyndme backbone (see U S Patent Nos 4,382 938 and 4 460 59;) In addmon to
Amblen, another compo %d known as Sonata (zaleplon) whlch isa pyrazolopynmtdme-based
25 compound recently received I-‘DA approval (see US. Patent No, 4,626,538). Other non-
benzodlazepme compounds andlo; methods for makmg or using the same have also been
reported (see, e.g. 4,794,185, 4,808,594, 4,847,256, 5,714, 607 4, 654 ,347;.5,891,891).
While s:gmﬁcant advances have been made in this field, there is still a need in the art

for compounds that are. eﬂ'ectwe as sedatzVe or hypnotic agents generally, partlcularly in the
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30 context of treating insomnia. One such class of compound is disclosed in U.S. Patent Nos.



15 Conpound 1 may be made according to the procedures disclosed I@QES{ZBS.
Patent No. 4,521,422, which procedure is nore specifically di scl i2404
Exanple 1. In short, Corrpound 1 is made by reacting an appropriately
substituted pyrazole (a) (i.e., wherein R2 is hydrogen 5 FEB 2004 WD
01/15700 PC I USOOn4051 -5 and R3 is 2-thienyl) with an appropriately
substituted 3-di nethyl am no- 2-propen-1-one (b) (i.e., wherein R5 and R6
,are hydrogen and R7 is 3-N(CH3) (00CH3) pheuyl), followed by

recyst al | i zeoiop1s760r om di chl or onet hane/ hexane. As one ski PEBHSO03405hi s fi el d
wi || recognize, the dichioromethane has been used to selectively

sol ubilize or extract Conpound 1 away from5 unwanted inpurities, V\/ni | e
subsequent addition of hexane causes @npound | to crystallize or "crash
out " When made in this manner, Conpound 1 exists as a mxture

pol yror phS2L4¢hiand 4800 nEhese ﬂﬁsmf)rmﬁﬁl%ﬂs -dgteat No- b2 ﬁ’ﬁ‘ﬂf’%?rat he
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particularly with regard to e

_ or vaj | abi.l i ty
and/ or prAjRFiEadind IYMWP‘}P”T%‘”&SBW?Y’ §nk’?%‘ﬁ I?I%I%qlb‘@g?qﬁ‘b at and 10
provi Sles Jo___ lﬁﬂﬂfﬁt eﬁdsﬂdjéﬁﬂhﬁe@t 5ymsumgml YapplopridtEly IhsﬁBéEﬁiEdf Cogyrﬁbnéaylestent
i nvent ion irec u ntia e o) npoun o]
her ei n’ as a\'—”&raﬁPTPP“ %ﬂlﬂ“ﬁ‘i'{’% ﬂ#‘dllﬂn}éﬂg'#&’wg‘ﬁi?"f’f@ﬁl arly advantageous
pr operties. 1S A substantially pure polynorph Form: of Conpound I’
"exhibits a predom n endot her at about 196 C (192-197 C as neasured by a
TA 2920 Modul ated Differentj Scanni ng- Cal ori fffter (DSC) at a scan rate
of 10 C per:minute), and c S'g,€ess t hapg.aboMt, ..6% by weight of -Formll.
\)Spem fic enbodi nents of th stantially pur§ polynorph Form|l contain
| ess than about 2% by weMNjht ttal inpuritiesf 1ess than about 1% by wei ght
wat er;, 20 and/or |l ess than ab . 5% by 'ghtN((EﬁD;dual _or.gani ¢ sol vent.
Anot her embodi ment i ncl udes Qubs antl ally pure 1;:ol ym)rph Form | containing
| ess than 1% by wei ght total @npurities, |ess an about 0.75% by wei ght
water, and | ess than 0.4% by wei ght resi dual organic sol vent , ther
enbodl ments of the pol ynorph:Form1{ are.described. further

subst ant i al | yORRRagicylar Gerenoynd that flls withip “E(Bﬁ‘ﬂﬁl?ﬁ&'sl é‘ﬂ‘ﬁnﬂ f'ézb“%?r'é%m nant
25 engpt by ﬁgsg -gll{h!ehélgmﬁ)ﬁyﬁ7 rard1[15-@fpyRRAGA7SAY y?a&énwow&ﬂzﬂul at ed

D|fferent| | ori er at a scan raté of- 10 C pef m'nute), and
cont ai nshﬁséb%foﬂmgme b Orofetsgd tndieggimas GRompmad 17): Speci fic enbodi nents of
t he substantl aI ly pure poI ym)rph Form I I con

T
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Compound l may be made accordmg to the procedu:es dlsclosed in U S. Patent No

4, 521 1422, which procedure is more spec1ﬁcaﬂy disclosed in Example 1. In short, Compound
1 is made by reacting an appropriately substituted pyrazole (a) (i.e., wherein R; is hydrogen



| ess than about 2% by weight total inpurities, |ess than about 1% ?%EV?U@Pt
water, and | ess than about 0.5% by wei ght residual organic solvent.

Anot her enbodi ment includes FEB 2004 WD 01115700 PCTI USOOC24061
substantially pure polynorph Form Il containing |less than 1% by wei ght

total inpurities, less than about 0.75% by weight water, and | ess than

0. 4% by wei ght residual organic solvent. O her enbodi nents of the,

pol ynmorph Form 1| are described further bel ow, The pol ynorphs Form | and |
sare useful ages5RaRLT Ve or hypnotic agents general ly and, pchusierngost
specifically, are useful in the treatnent of insomia., Thus,-,the present

i nvention is also directed to nethods for treating a variety of conditions
by adm nistering an effective anount gf. the polynorph Fornn | and/or Il to
an ani mal or subject in need thereof (referred .to herein-as a "patient"),
typicall yana R - fhienygidl edthaami appropintelyl snbistitgtedy 3+dum'ah3)1ammm‘2cnronea-l~one (b)
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t he pol yrmwypiallmon fmcmﬂmlﬂubmcthandltehamn As(ape shiled inghisdieldowill reeagnizp, the
accept abl onN$ ymﬁphs of
this i nve‘:ﬁ?hf?(gﬁl{mL ﬁ%‘ bé to Wéﬁ %%%%ﬁ]%%%bﬁwlg 53% rph of

this i fivemswanted mmnmmbmm mnqurofbweaga@sqsﬁ-‘&mpﬁmﬂ tsérxSFrHFG\Péd or

anel i or ated Py A fidedh i mithed COHRPHIRRRiARGS kil of pelyhddgphisnvent i on,
15 whi ch possess anxi o yt | c anti1-anoxic, sl eep-| nduci n g hy@rjot ic,

anti convul santWhﬂ&rﬁnﬂmﬁ bas prpven-pastiqularly promisiag forthe, dpRopmia,
condi t : FQ&, ﬂﬂ‘*‘s bmgfmfuamﬁa%&! delsivdd, béinﬂﬁﬁlyvﬁkﬂ refag t&é&&&ed dd)lﬁﬁh@@r s
enera y er

neur ol ogi cal and ps iatrjig co ts;, anx
st at es; |b1%‘r@&abﬂw gut/ercphysicd abilify. fHie PR IVAE! an@f’%% "E)‘P?Bee‘h %r ders
attri hyt ?&P(Lﬁde%ﬂuﬁg{x‘éﬁfeﬁlad%ﬁﬁﬁdﬁ' ar- damage and, to the cerebral sclerosis

encount ered In geriatrics; “epileptic. vertigo attributable to cranial. 20

trauma; and metabol i c encediammaRYhe F’[W’MOM he i nvention provide
met hods of making the pol ynorphs Forml and Form Il are disclosed. In one

enbodi ment , stl‘hsb&&tnt advieptigaLis elifeatedntd sndj&taﬁimﬂpqmujpdlymmphﬁadéCompoﬂnﬂolr mng a
sol uti on of gl o and.,o u i h O Lk & Lsin a
crystal | i® éedreﬁragsgr%{haasc |%§l than cry'jst |§% TeSS.. tg yiel s

subst ant |pmdﬂe;ti¢s pure Form- 1 I n 25 anot her embodi rrent subst anti éi I y pure
Form Widkh - ﬁﬂ; thd qn‘“*‘*‘- e Bt i apd
Conpoh%d 1, coth% alhg 1%% 3 g% u??)gﬁcto result in a Ccrystallized

mass, anGndahdnacit hhglt t166* C o:l9}slt951’ C’I aseueasured by ad A 28I 0Modulated Biffasential pur e
FOT M U, Specil i GIROUGROLS 200 HIS 4 ETe) Bl Sl 5oliPRE: UM | e

sol uti on her conpri se: mor e ' ot ani c
sol vent s,6% heweight ofdiorm dl. Specifib cmh@dmmthofrﬂ)g e@@u@aﬂy pure POIYmOTPh orm I

contain less than about 2% by weight total impurities, less than about 1% by weight water,
) 20 and/or less than about 0.5% by weight residual organic solvent. Another embodiment includes
7 substantially puré polymorph Form I contammg 1éss than 1% by weight total impurities, less
than about 0.75% by weight water, and lessthan 0.4% by weight residual organic solvent.
Other embodiments of the polymorph Form I are described further below.
, A substantially pure polymorph Form I of Compound 1 exhibits. a predommant
25 endotherm at about 176° C (173-177° C as measured by a TA 2920 Modulated Differential
Scanning Calorimeter at a scan rate of-10° C per mmute), and contains Jess than about 20% by
wclght of Form I. Specific embodnnents of the substannally pure polymorph Form II contain
lcss than about 2% by welght total lmpuntles Iess than about 1% by welght water, and less
than about 0.5% by welght residual organic solvent, Another embodlment mcludes



30 solution. 5 FEB 2004 WO 01/ 15700 PCTI USQCd 24051 Anot her aspect S)fFF_t[yegg[]t}
invention provides a method of converting the polynorph Form 11 to

pol ymorph Form 1. Specific enbodi nents of this aspect include: 1) exp05| ng
the polynmorph Form1l to a high energy, such ' as thernmal energy or
nmechani cal energy, process. Such processes include: 1) exposing the

pol ynorph Form 1l to an elevated tenperature for a 5 sufficient period of
time to convert the polynorph FormIl to the polynmorph Form 1; 2) mlling
‘or grindi ngvebeIspl ynor ph Form 11 to formthe pol ynor ph FEhGS00/2408)

di ssolving the polymmorph Form U in acetone (or a -conbination of acetone
and one or nore other solvents) to form -a solution; cooling the solution
to-forma crystallized nmass, and coll EQZ'[I ng t he crystal lized mass to yield
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formthe" tpmi 9im;t PA5% dyrmveight Wates, mdﬁps;dhamMthy wnghimmdtnl organig|selvehe used
to purifygh m@@% A ofele; ept abl.e anounts of

t he polyrmr ph orm Xﬁﬂégagg%gkh%ﬁ#?r}pure pol: yrmrp borml| to one or nore
of the above~ a‘ésmlmonhsslfmn fand leanpyusefukes sedative. or hypnotie pgeots gofierallycand,

I nvent ko est&aﬁ& ﬂﬁﬁﬂm?a?nﬂﬂnk pure'
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this invention V\AH be apparent upon reférence to the follow ng detalled
descri pt i BeicARN: mmﬁmﬁ@eﬂm (ipplyding p humandy P Hprto ﬁé‘ﬂ@ﬂm’a‘?m 6t her
/Mocurent m&ﬂ yniRpIeis eﬁemméﬁuo&o%‘hpﬁa&&mw&onﬁﬁmn MRE bdptinsASpect s
"of thﬁ inve 20 Each of ese docu nts her eby mcorﬁgorat’ed by
ref er ehc&® FF?‘FF dntogs Ameunpof he ppolyipg ’BVWWDFW@JF&‘S GRE) s a

foerenW&ﬂyw&éma@ry (DSc) therm)gram Figure 2.is a. DSC

t her nogr am of _-t. hlﬂg %ltllngh?@l ntgﬁ k?*ﬁg?%‘m 4:*, :,f;,. is a DSC

conventi onal

t her nogr mpds;mh eoxitahmugih pdplnbnph of thisiinventiad, jooimde h:ylﬁsof&nﬂmm&elhat niagf erred
bur 6. po ?emg'ﬁ*’{é’mﬁmg%ﬁ Fadois g oC s FPHBE Rt & B AR Sl e of
t he ptd ymiiichipossens nnxlolymsentom ﬂeapgnsawhlggiyphmce#nmdnvﬁbanmmdloﬁslﬁwzom )
01/ 01570%@4&3@9&}/ p%o%Q:ﬁJ]e - Such conditions: 1nclude insomnia: specifically, as well as sleep

disorders generally.and other nenrological and psychiatric complaints; anxiety.states; vigilance

diso’rdexs, 3soch as for, combating behavioral disorders attributable to cerebral vascular damage

and tothe cerebral sclerosis encountered in geriatrics; epileptic. vemgo attributable to cranial .

20 trauma; and metabolic encephalopathies. - G el
Other aspects of the mventlon provxde methods of makmg the polymoxphs Form I and

~

Form II are dnsclosed In one embodu'nent, substantxally pure Form I of Compound 1 is made
' by fOrmmg a solutlon of acétone and Compound l coolmg thé sblution to rmu]t in a
' crystalhmd mass, and collecting the crystalhzed mass to' yield substantlally pure Form L W
25 another énibodiient; substantially puré Form IT'of Compound 1is made by formmg 4 solution
of methanol and Compound 1, cooling the homogenous solution to result'in a crystalhzed "
mass;“and’ Collecting ' the crystallized: mass™ to yleld substantially pure Form IL" Specxﬁc
. embodiments of the invention include those wherein the solution of Compound 1 further
comprises one or more other organic solvcnts thereby making a oombma’uon homogeneous

30 solution.



-8- Figure 6 is a DSC thernmogram confirm ng the conpl ete conver;slfp:]ngf zgmp
pol ymorph Form Il of Figure 4 to the polynmorph Form | by heating igure 7
is a DSC t hernogram confirm ng the conpl ete conversion of the pol ynorph
FormIl of Figure 5 to the polynorph Form| by heating. Figure 8 is a DSC
t her mogram of the polymorph Form Il prior to being exposed to high energy,
mlling. Figure 9 is a DSC t hernmogram of the Conpound | of Figure 8 after

t he pol ynorph Form 11 has been exposed to a single pass of high energy
‘milling. DEJé\binEtaeDESCRI PTI ON OF THE | NVENTI ON 10 Sol i ds pexmseo/2dosiei t her
anor phous or crystalline fornms. In the case of crystalline forns,

nol ecul es are positioned in 3-dinensional lattice sites. Wien a conpound
recrystallizes from a solution or sldkry, it may crystallize with

d| fferent spatial lattice arrangenent L ef d to

" pol ynor phi snﬁm“hﬁ"tmh%f‘h? Wﬁ‘?‘@ﬁtpr%‘?%é%gﬁ%f‘?ém tﬁﬁgﬂ' B%rs?&“
referred i g @s ?m ﬁﬂlmrmhs ﬂcfcfnﬁfo&i?denﬁfﬂfmraﬁﬁﬂchﬁmﬂeYH)Qkp@m then
subst ance may (5’0 fer_from each gt her. 1 %ﬁ%h .respect tqﬁa(ine or. m)re

physi cal Rebsisey Fozg I MW%@?&Y’L?HF '?E gfc CPETEY PIORERYj ty,
crystal uapprockseiRadideon) &E,pol‘yhmplpr@ﬁai to aseleamﬂ/tempaﬂtlnwl‘oshat e

tabilit In th
fm?el) Iﬁ y‘&‘%&ﬁ’rﬂegw%ﬁwmﬁﬂ% eﬂﬁﬁ?ﬁﬁﬂ"m#g g"e'HSP%H“?fP nveH1 )fn %P%e nor e
t her ngdy?at@wgmeﬁélﬁbirﬁh Fmﬂt tc?fomt@epo@mdrpmﬁumh &)rchssohmgéhe polynidr ‘hC| ent
eriod of_ ti LS nsf.or i
Phernodyrfgfﬂ'gg'lnlaég ﬁ?tc%'ﬁ’%ﬁ tni&%{ofgg erred‘g 5, acte o%eﬁ%l@entst)ég f%. e' form
I n gener ablutiéryeocling hecsofutiomtacioirh ictystallized m@h@b@lhﬁnmlhﬁgcq’m]med mas8 | owest
lubilit bl
PR T ey R L ﬁﬁl“.a"m“ﬁ"ﬁﬁ%?mf
‘storade goimtitotfommsmplienreiskiand codling the mdwamw@m @P pelyiiagp I‘f"falnll hi Bhig ase,
‘the rreta tﬁmgrnﬂ)entn I %ﬂe %{la S fﬁtﬁiﬁlﬁﬁio@’ﬁf’pﬁﬂbﬂhth%mﬁté&&m

desi rabl e over ose 0 g}c such as.- 25 enhanced_solubility or
better omuhectritableaniduatsidfithe polymomh Fopsn Akby sibiesting impyrg palamarply Form o

di ffefenfonpeﬂxﬂamwﬁéa&% HRSHERTRa A bR fhYts JTARSasic 6PME mPehidad - et hods of
their preparation have %een devel oped. 1t has. surprisi:ngl heen. found that

subst ant i al'l'yCgapdsitions gaeialysridisclosed senteini ﬂP‘&PéT"B‘éﬁt‘F Form o

advanjgfg leséﬂﬁra%ﬂﬂabaﬁmhi aksup@ant .
FEB 2?)% %%%okg?ggg%&l USuHémH%%iép% The..present, i nventorsa?have

di scover aurigtnef fomnsyingluding pilisrtahlet and gapsmlesige raladmi'w “¥el ting point of .
.about 196C a'ﬂsimé*aﬁdrameyaﬁfeab JFORE ihdentivh ival) Beaspparend Gpun ﬁ&i-dnwgom nt of

following -détailed- descnpnon and“ attached’ ﬁgures " Té' that “éhd; certain pateiit' and other
docurients dre ‘cited’ herein to niore speclﬁcally set forth various’ aspects of this invention;
20 Each of these documents is hereby mcorporaied by reference inits’ entn‘ety R i

BRIEF DESCRIPTION OF nJE FIGURES ,

e :;:-‘z tay

.....

as prepared by conventnonal techmques _ . . _ et
. anure 21, a DSC thenmogram of the “hlgh” meltmg pomt polymoxph of Compound l
25 referredtoheremasFonnI L R . R TN
Flgure 3 isa DSC. thermogram. of the “lovsf’ meltmg point polymoxph of Compound 1,
refen‘ed to herem as Form IL : S
Flgure 4isa DSC thermogram of the substantlally pure polymorph Form II
F:gure 5 is a DSC thermogram of an impure sample of the polymorph Form II
30 containing a high level of Form L.



about 176C, as neasured by a TA 2920 Modul ated Differential Scafn§nBER 2004
Calorinmeter (TA Instrunents, New Castle, Delaware), at a scan rate of 10
per minute. Figure 1 is a Differential Scanning Calorinmetry (DSC)

t her nogr asured by the trunent noted above) of made
accordi ng éﬁflﬁ@%pri or art (see Exanple 1). As iIIustragggR@w?%fgdure 1,
Compound 1 exhi bits endotherns at 175.41' C and 195.08C, and an exothenn at
177.93C, establishing the presence of 8bot h the high nelting point, Form|l
pol ynorph, and the low nelting point,”Form 11 pol ynorph. -, 10 Figure 2 is
a DSC t hennogr am 0f tantiall . DO I ing to
Che, processrBrudls S HYC Rk BecohtiinB e’ Phigile ofeficn JFAHE pASHBI

subst anFom lyf Pigure 4 toahe/polymbriph Férm by heatids i | | ustrated, in.Figure 2, Form

I, hi bit i t dot h {. 95. 98 whi | e. Fi 3 sh t hat
For 1 exni Fietie R D80 S Gt Bhine The cominiéte Cersiqay FahEpoismomh © |

endot heFérmn Hiof E@dretGo thépdH B Form Bbyhtatih® the presence. of FormlIrin an
anmount of 15 abaqut 6‘%&%‘ wei ght) . Lgependi n% upon the rate of heating, i,e.
the Scan . ratgwreds St themmograntef the Belymprph; Eorm dlpripg e being $pesedde highat i on

st andar gheggadillidgtst rument cal ibration, the relative humdity and upon the
chem cal purity,” the endotherns of the respective Forns | and 11 may vary

by about 0: Ofigure@® i§,2 BSCatbermnogram of the Gayenasndrl efeligure thhaftes thropelmesp
depi ct eﬁowpékreoe?é %OQ%O alzsﬁ{&ht S gﬂ“@t %/nﬁwrﬁmgﬁo t he observed endotherrn

may al so Instru o In wever, it will generally
be within the ranges | | ' ‘i"ﬁ‘Et %Pﬁ nments are
calibrated simlarly. %ﬁ'po i;rﬁﬁgirdppkﬁb%(?ﬂ aﬁrql@ orEr?”lNIuI differ in their

The Wta": el BB dRRRL AR e cSLAF Tot: ISl AT LB P

spect r usnioleouledare poditiored fii 8titmérsibnallattioe sites) Vodnrgcohpbluabretrybtalliass ftrhai ned
on a Pi ckeir four-circle. g:(%pi st at, eq L. pped V\ALE&a Fur nas Mbnochr onat or .
(HOG. ; & Solytiqnypy slumyjp may s'aﬁyeawm HLSFPb PPk FHICE GTABEGICRS; 3IPEREYY)  on
each of refdiRd i@ar“pakiorphadal” wvithithd diffBRhQrys#H foreis i@diviaﬁhil/i)%‘éin irfBrred to as
filter/attenuator wheel. 30 Table | 5 Fa B 2UJ WO 111./01. 5700

r

PCTr USob/redauproh™s (Difserat pelymesphicomezefra siven qubsianeemayghiler figm eaggptier 630
898?2)  with ¥&dp8dt B8RNE Rlofe Bhysfcal Propeicd! subh TRNB1BIRy WRd RissBeidtfonX tRe05 X

density, crystal shape, compaction behavior, flow properties, and/or solid state stability. In the

e

case of a chemical substance that exists in two (or more) polymorphic forms, the unstable
forms generally convert to the more thermodynamically stable forms at a given temperature
after a sufficient period of time. When this transformation is not rapid, the thermodynamically
20 unstable form is referred to as the “metastable” form. In general, the stable form exhibits the
highest melting point, the lowest solubility, and the maximum chemical stability. However,
the metastable form may exhibit sufficient chemical and physical stability under normal
storage conditions to permit its use in a commercial form. In this case, the metastable form,
although less stable, may exhibit properties desirable over those of the stable form, such as

25 enhanced solubility or better oral bioavailability.
In the practice of this invention, two different polymorphs of the Compound 1 have
been discovered and methods of their preparation have been developed. It has surprisingly
been found that substantially pure polymorphic forms of Compound 1 are particularly

advantageous with regard to use of the same as a pharmaceutical agent.



9.148(12) 9.381(19) 10 15 ght: Linear Absorption Coefficient: V\ave'lé'-r@lﬂﬂﬂ
Mol ecul ar W F(000): Volune: Calculated Density: olecules/cell): c
12.254(26) al pha = 95.25(2) beta = 97.56(5) gamma = 117.25(3) 2 912. 89
1.370 0.71073 376.44 392 2.005 Table 2 Fractional Coordi nates and -
| sotropic Thermal Paranmeters for Form | AtonxyzBiso S(1)4836
2924(2)3413(2)32 C(2)5144(8)1169(9)2068(6)32 C(3)6077(8)2759(10)1966(6)33 *
C(4)6616(7)3861(g) 3004 621 C(5)6063(7)3036(7)3886(6)20

6) 6208(7).3615(8) 5088(6) 18 0(75357(5)2619(6)5672(4) 30
g((s) 7312(7)%"29% 5645(5) 19 C(q) 7089( 7) 5950( 8) 6673( 6) 21 PCT/US00/24051

9- '

The present inventors have dlscovered the polymorph Form I, wh1ch has a “hlgh”
melting pomt of about 196°C, and the polymorph Form II, which has a “low” melnng pomt of
about 176°C, as measured by a TA 2920 Modulated leferenual Scanmng Calonmeter (TA
Instruments, New Castle, Delaware), at a scan rate of 10°C per mmute B | :

5 " Flgure 1'is'a Differential Scanmng Calonmeu'y (DSC) thermogmm (as measured by the

‘ instrument noted above) of Compound 1 made accordmg to the pnor art (see Example l) ‘As

iltustrated’ in Flgure l Compound 1 exhtblts endotherms""' 175 41°C and 195 08°C and an

f‘) exotherm at 177.93°C, estabhshmg the presence of both ‘the hl-gh' meltmg pomt, Form l
polymorph, and the low miclting point, Form IT' polymorph RET '

10 B - Figure 2 isa DSC thennogram of substantially pure: polymorph Form.I made according

to the _progess_of the tnvennon -Figure 3. is a DSC thermogram of substantially .pure

polymorphxc Form II As lllustrated in Figure 2, Form I exhibits a predominant endotherm.at

195 98°C whlle thure 3 shows that Form IT exhibits 3 pl;edommant gndotherm at 175.93°C

(the. mmor endotherm at 194 6"C in Figure 3 is due to the Ppresence. of. Form Iinan. amount of

15 about6%bywelght) e . . S s e e s : L

‘ Dcpendmg upon the rate of heatmg, ie. -the scan. rate at whlch the DSC analysns is.

ot

tbe chemlcal punty the endothenns of the rwpectwe Forms L and II may vary - by about 0.01-
10° C or about 0-5" C, above or below the. endotherms. deplctecl in the drawings.. -For any-
- ) 20 . given sample, the observed endotherm may -also. dlﬂ'cr from mstrumnt to. instrument;
- _however gt wﬂl generally be within the ranges defined herein provided. the instryments are.

' caltbrated smlarly o e T
L The polymorphs Form I and Form II dlffer in thelr crystal sh'ueture as determmed by-

smgl&crystal Xeray crystallography. ~ The  data relating  to .the single-crystal X-ray.

25 cryswllography spectrum for Form I is prmented in the followmg Tables 1-6, as obtained ona
- Picker four-otrcle goniostat equipped .wnh a Fumnas Monochromator (HOG, crystal);: modified

by addition of stepping motors. (Slo-Syn) on each of the four axes, and a ﬁfth motor drives a

2&posxnon filter/attenuator wheel.

30 Table 1



N( 10) 8255( 6) 7498(7) 7116( 4) 20 N(11) 9300( 6) 7916( 6) 6339( 4) 16
C(12) 10768( 7) 9407(. 8. .) 6460(6) 17 C(13) 11659(7) 9532(8) 5616 620

= 5 FEB 2004

C( 14) 11104( 8) 8186( 9) 4734(6) 22 NQ 59700( 6) 6762( 7) 4626( 5) 22

C( 168790
C( 18) 100

S et

)5438(6) 18 C(17) 11234(8) 10723 77419( 6pdBrco
97893(6)26 C Z 5 FEB 2004 WO 01/ 105 OBEPTIBEST Lso0r 24051

At onxyzBi so CO 910561(8) 12267(9) 8784(7) 37 C(20) 12266( 8) 13287( 9) 9266( 6) 33
C( 21) 13451( 8) 13008( 9) 8797(6) 26 C 2212967(7) 1174887883( 6) 20
N( 23) 9232(8) 12362( 99356( 6) 51 C(24) 86>42(9) >11274(9)10235(6) 31

C( 25) 8492(12) 13108. 119028 85
98095f 7) 31- H( 1) 470*31* 148*.

ErABBABOLIINTPP441(4) 30 C(27)9108(9)" 14189

44 H(3) 732*500* 310* 34-

H( 4) 621*532* 704* LxrystalPiseadans v3ad* 562* 32 0HEZe) 0.05% 9935 mm.5 36-
H( 7) 890* 1034* 758*Sp@cei®np267* 1419* 986* 43 Phpar) 1462* 1365*908* 43 H
10. 1379 *11, 1* 75*lRlimensions (at —160.C; 630 peaks):

5

10

15

Z (Molecules/cell):

Volume:

Calculated Density:
Wavelength:

Molecular Weight:

F(000):

Linear Absorption Coefficient:

Table 2

a= 9.148(12)
b= 9.381(19)
c= 12.254(26)
alpha = 95.25(2)
beta= 97.56(5)
gamma = 117.25(3)
2

912.89

1.370

0.71073

376.44

392

2.005

Fractional Coordinates and Isotropic Thermal Parameters for Form 1

Atom X y z Biso
S(1) 4836(2) 921(2) 3413(2) 32
C(2) 5144(8) 1169(5) 2068(6) 32
C(3) 6077(8) 2759(10) 1966(6) 33
C(4) 6616(7) 3861(8) 3004(6) 21
C(5) 6063(7) 3036(7) 3886(6) 20
C(6) 6208(7) 3615(8) 5088(6) 18
o7 5357(5) 2619(6) 5672(4) 30
C(8) 7312(7) 5328(8) 5645(5) 19
C® 7089(7) 5950(8) 6673(6) 21

N(10) 8255(6) 7498(7) 7116(4) 20

N(11) 9300(6) 7916(6) 6339(4) 16

C(12) 10768(7) 9407(8) 6460(6) 17

C(13) 11659(7) 9532(8) 5616(6) 20

C(14) 11104(8) 8186(9) 4734(6) 22

N(15) 9700(6) 6762(7) 4626(5) 22

C(16) 8790(8) 6629(8) 5438(6) 18

Cc(17) 11234(8) 10723(7) 7419(6) 18

C(18) 10044(8) 11010(9) 7893(6) 26




11(11) 873* 1190% 1091546 " ( 12) 754*1044*997*46 H. 13938+ 1082+ 1034*46..° FEB 2004
H. 141005*. 1416*787*40 H(15) 820*1376* 748* 140 H( 16) 938*1525*840*40 Not es:
non- hydrogen atons and X 10**3 for
I sotropic values for those atons
calcul ated using the formula given by W C. |
3) Paraneters marked by an asterisk
ABDi st ance S

Fracti onal

Ham | ton, Acta Cryst,

coordinates are X 10**4 for
hydrogen atons. Biso values are X 10. 2)

refined anisotropically are
12, 609 (1959).

(*) were not varied. Table 3 10 Bond Di stances for

INC21. 7289 45
2004 WO 011157

CQ7H( 16) . 937(8) Table 4 Bond Angles for
N1IN(10)CX9)102.8(5) N(10) N(11') C(12) 14. 4(5)

Form |

Form |
)1.763 7) 5 FEB no WD 01/ 15700 -12 PCrpdd566bda403D!

~13 PCT/ US00/ 24051 ABDi st ance C2H(15.942(7)
ABCANgl e C2Sl C590. 84

Atom X ¥ z Biso
c(a9) 10561(8) . 12267(9) 87847y .37
C(20) 12266(8) |- 13287(9) 9266(6) 33 -
C21) .13451(8) | . 13008(9) 8797(6) _ 26
C(22) 12967(7) | 11748(8) | 7883(6) 20
N(23) 0232(8) | 12362(9) 9356(6) 51 -
C(24) - 8642(9). .| 11274(9) 10235(6) 31
C(25) | -8492(12). |-:13108(11) 9028(8) 57
0(26) | 7218(6) |--13030(6) .| 9441(4) 36
. C(27) 0108(9) 14189(9) 8095(7) . (.. 31
M H(Q) £70* 5| 31* 148% | . 45
HER) 643% . |. 313* 128*.. | .44 -
H(3) 732% 7| - 500* 310* o34
H{4) 621* 530 704%:. | 4l
H(5) 1265* | 1051* 562* 32
H(6) 1174* |7 834* 415% [+ 36~
H(7) 890* 1034* 758* 39
H(8) 1267* 1419* 986* 43
H(9) - 1462* 1365* 908* 43
SHEQ) . .. 1379% .. | . 1161* 757 | - 34
H(OD 873* | 1190* I 1091 | 46
_H(12) 754* _1044* 997* 46
H(13) 938* 1082* 1034* : 46
H(14) 1005* 1416* 787* L .40 1
H(15). -820% = |° 1376* 748% | 40
. H(Tlf6) ,‘938.'!'7' -. 1525* :;‘40:_*,_) il 40_;.,
Notes: , _ o
) 1) Fractional coordmates areX 10**4 for non-hydrogen atoms and X
) 10*#3 for hydrogeén atosis. Biso values are X 10. . o
5 2. lsou'op:cvaluesforthosea ns refined amsotrop:ca!lyare = ',
- calculated using the fdnnulagw y W. C. Hamllton, Acta Cryst.
12,609 (1959), - - b

,3) Parameéters: mairked by an astensk (*) were not vaned

o mmes
10 ~ Bond Dlstaﬁces for Form I

| Distance '
1.728(9)
1.763(7)

9
c5)

S(1)
S(1)




NIONL1C 16112. 7(5) Cl2"' N(11C 16122. 8(6) CL41NL5QL6). 115.9(6) o 1) FEB 200

:N(23) C(24) 117. 0(7) C(19) N(23) C25) 121. 610 C2423 C(25)120.79 NS 1C2 C
3115.1(5) _ C(2)',,C(3)C(4)11-3:0 7 C3C4C(5)111.76. S-1!:,L5)C(4) 11135
S(1).C5C(6)116. 1.5 C4) O(S) O( 6) 132. 46 0( 7goC5119: 46 0(7) C( 6) C( S117. 57
5C( 6) COL123. 1(6) O8C- 8C9121. 66 6>CSC(16) 134. 16 CICSC( 16) 104. 1( 6)

" N10), C9C( 8) 114. 96 N11C(12) C(13)114.7(6) N(11).C(12) C(17)120.5(6

C13, O(12) C(17) 124. 86 C(12) C 13C( 14) 1203(6) NO5) C( 14) C( 13) - 124. 6( 6)

*N1Z. C( 16) NikPorabe 76 N11C16CS105. 5(6) N(15) C 16C8132. 7( GCT/US00:24051

C(12) 17C18123. 3(6) C(12) C(17) C(22)118.36 5 FEB 7.9011 WO 0X/ 15700
~12-

A B Distance

- 1263(8) - |

‘ 1.306(12) =

- L392(7)-
1.352(8)
1.404(7)
1.415(8)
1:343(8)
1.357(9)

- 1L514(10)
1.530(10): -

T 123409). . |

T 1.490(10)
- 1.483(9):
- 1.418(9).
- 1.421(9):

T1404(10) _
T 14120)
1.584(13

- +.952(6).
043(8) "
9397 .
9547
- 953(8)




-14 C1- O(22) Angle C(18) C(17) ©(22) - _ .. ] 1S., 122.3(7) Q2§)FEB 2004
117. 4(7) C(17)Q(22) C(21) _ PCT/ CTSOQ 24051 121.8 119.7(6 121:1 11 C 25 °
. N(23) C(25), C(27) C(25) 2 123,7(9) S(1)' C(2) 11(1) 123.1 C3 HL C2 CM
S, f 112 C3 H2 C(3)C(4) HN(10H4 C4) C2C)3), Hs. 13H(5) N(15) -:,C 14
C13,004) ' C(18)H r), C(198)14(7)' 'C(19)C(20H(8 C(20H(8: ,.C(20) H(9)
CC2J, H(9' ' COR2H(10) 21C 22H( 10

WO 01/15700 PCT/US00/24051

-13-

A | B Distanee
[PX)) H(15) 542(7)
cen . H(16) -~ 937(8)

- Table4 -
DndAn esforFormI"

.;Jiiﬁgﬂe H;::

. 90.8(4)
102.8(5)
- 124:4(5)
12.7(5) -
-122.8(6)
115.9(6)
117.0(7)..-
| 121600)
- A1207(9) -
i P S - C13:(5) -
1 -C[3) - c@y |- 307 -
€@ 1 CB) | CENE) -
s L ooCc@y | M3
1o ey o | - 1161(5) |
- C(S) e Ce) 1 132.4(6)-
_— C(6) Y S & ¢ I Mo ) ¥ 1))
C@E) Lo CO) | - 121.6(6)
_C® - o 6 | 1341(6)
_C® - | . €(16) _ 104.1(6)
€O -} CE - | 11496)
cazy  Lo-ocas) _114.7(6)
ey -loedn - | -120.5(6)
€12 |- ed7y - | 124.8(6)-
€13y T~ -CcO4. | 1203(6) -
cas) - I - c(a3) - 124.6(6)
C(6) | "~ N(15) 121.7(6) -
cae) |- - C(@8) 105.5(6)
cae) | - C® 132.7(6)
c(17 c(18) ~123.3(6)
can C(22) 118.3(6)




= 3 FEB 2004
N(P) C(2 4 N23C(24)H(12) N23C24H(13) 11C(24)H(12)' H 11C24H13 004
H(12) O( 24) U(13) C25C21114 C(25) .C(N)H 15 C25C2H16 H14C27) H15
H14C(27) 1] (16) 1124:8(8 1-22:0 A24.9 123.4(7 121.8 123,3(7 120:1(7):"
119: 7( 117.6(7 :118.4 119:4(8; 119:4(10°7 121:1 7 . ...: 124.3(7. 1 18;2(7
11' 6: 7(7" 120.2 1201' (6 110. 110.3(6 1053(7 111. 109.7(7),

W0 01/15700 - PCTIUSWIZ-!'_OSI

-14-

o

1EHO)
_ 120.5(6)
T17.8(6)
H9.3(7)
; 122.3(7)
SOEYY s 2 AITACT:
- 121.8(6)
119:7¢6) |
BITRTIINE

T V1 1
101G

- 107.08) . |
109.9(8)
110.4(7)




110: O(" 106.5(7 107.0(8) 109.9(8 110.4(7 5 FEB 2004 WD 01/ 15700 %@(‘E&@U@
s H(15) C(27)H(16) 111. 3(7) Form of the anisotropie thernmal paraneter:
exp[-((h* * 2)b 11+(k* *2)b22+(1* *2)b33+2hkbl 2+2hJbl 3+2kl b23)) All

val ues are X 10**4. 5 FED 2004 WO 01/ 15700 -16 Table 6 Ani sotropic Thermal
Parameters for Form | {U|| form PCTI US00124051 At omiJ | U22U33U12U13U23
S(1)25(1)27(D56(2)7(1)-3Q-1(1) C(2)23444(5)44(5)15L4)-8(4)-15(4)
C328(4) 49(5)40(5)1141143(4) C413(3)30425(4)3(3)-1(3)-7(4)
:C816313442(%?&§%%3) 1(4) 615424433(5)13(3)1(3)8(4) PCT/US00/24051
0(7)273333. (3)15(3) CS20(4)31(4)24(4)13(3)6(3)7114
C921430(4),-33(5)12(3)8(3)174 N1018(3)31425410(3)4(3)83
N11173243-21(3)9(3)5(3).23 C1214(3) 25¢4) 29(5) 153-1353
C(13)16(3)26(4)30(5)8(3)3(3)6(4) C:.14183.38(5) 25511(3) 9(3)8(4)
N(1518(3)29(4) 33f 4) 10&3) 6(3) 5(3)B | c Angle

_H(IS) T C(27). .,1'1':(.{1'5)'_ "'1'1"_1&3_(7). .'

0

Foi;ni“o the .amsotroplc thennal?'iparam : ‘
5 exp[-((h"Z)bl 1+(k**2)b22+(l* *2)b33+2hkb1 2+2h]b1 3+2k1b23)]
All valués are X 10**4, , ‘



C16.21-3 .25421410(3) 531(3) ( C 17224-154254) C6(3)030(3) 3 FEB 2004
C18133' 40(5) 3559(3)-5(3)1441 C 19 ~18(4)52567(6)21(4)8(4).-245 C(20)"' 27
4'37.5 .45(5)11(4)-2(4)-19(4) C(21)20438(5)39(5)15(3)2(3)2L4) 2221(4). 2 ¢
435(5)9(3)7(3)8(4) N(23)51(5)55(5)73 626 4 ' ' _12(4)-25(4)
C(24) 53. 540(5) 36(5) 26(4) _21(4)21(4) C(25)74(7)49(668(8)36 L6' 70)-42
' 0(26)27(3)--65 448(4)29(3)3(3)-12(3), C(27)394 ,.47(5)_43.525 414 421(41
Simlarly, the data relating to the singl e-crystal X-ray crystall ography
"spectrum f Gyo oin@fog) 11 is presented in the foll owi.ng Tablmsraksedze0sp FEB 20U
WO 01/ 015700 -17 10 15 Crystal Dinensions: Space Goup: Cell D nensions
(at Table 7 C stal Paraneters of Formll .35x.20x.12mm P2 /al 176C, 22
reflections): Z (Mol ecules/cell): Vel&ne: Cal culated Density: Wavel ength:
Mol ecul ar Wei ght: Linear Absorption Coefficient:

Table 6

Anisotropic Thermal Parameters for Form 1 (Uij form)

Sumlarly, the data relatmg to the smgle—crystal X—ray crystallography spectrum for
5 Fomllis pr&sented in the followmg Tables 7—12

Atom U1 U2 | U33 U12 U3 |- U23
S(1) 25(D 27(1) | .56(2) i8] -3(1) . -k
C(2) 234 | 445 | 44(5 154 | 3@ | -15(4)
C3) | 284) |.495) [ 40(5) 11(4) 11{(4) 3(4)
C(4) 13(3) ). 304 | 25(4) | 3(3) -1(3) -1(4)
C) 16(3)  13(4) |- 42(5) 63) 13) 14)
C(6) 15(4) 244y | 33(5) 133 | 13) | .-8@4)
O(7) 27(3) 333) | 393 2(2) 33) . |- 15(3)
C(8) 20(4) 314). | 24(4) 13(3) - | .+ 6(3)- | «11(4)
C(9) 21(4) 30(4) - | 33(5) 12(3) $3). | 17(8)
N(10) | 18(3) 31(4): | 254 103 |43 .| 813
N(11) 17(3) 24(3) | 213)-.1..93) .[-:53). | --2(3)
C(12) 143) | 25(4) | 29(5) 15(3) -1(3) 5(3)
C(a3) 16(3) 26(4) | 30(5) | 83 33) 6(4)
ced) |- 183). | 385 | .255) | 113 | 9(3) 8(4)
NSy | 18G3) | 29() 334 | 103) [ 63y | 53)
C6). |.213).1 254 .1 21(49) | 103). | 5(3) | 1(3).
‘Can: | 22t | 15(4) § 254 | 6(3) 03) |. 0o(3)
.C(18). | 13@3): ] _40(5)- | .35(5) 1 :93) | -5(3)- | -13(4)
Ca9y: | 18 | 52(5) | 67(6) | 21(4)- | 8(4) | -24(5)
R0y | 27(4) | 375 - | 45(5) |14y | =28 | -194)
Ccb):{-20(4) | 38(5) | 39(5) ',515-'(3).._%' T2(3) L} 2(4)...
€224 214 | 204 | 355) | 93| 73) |84~
N@3) | 51(5) { . 55(5) 736) | 26( 7| ffi'..12(4) | .-25(4) -
'C(24) -] .53(5)- | 140(5). | 36(5) |.-26(4) | 21(4) |- 21(4)
CR5) | 74D | :49(6) [ 68(8) | 36(6) | -57(6) | -42(6)
0(26). | 213 - |...65(4) | 48 | 293) 1 "3(3) [ -12(3).
3:0(27) .39(4)‘..’-;4»*47'(5) ‘.43(?-5),‘-“ ,;2‘5(4)-?:-":* 14(4)- ""-21(4)'




_ _ _ _ o3 FEB 2004
a = 6.807(5) b =29.581(19) c = 9.053(6) beta = 99.62(2) 4 1797.1
1.391 0.71069 376.44 2.037 PCTIUSO0/ 240 1 Table 8 Fractional Coordi nates
and |Isotropic Thermal Paranmeters for Form Il AtonxyzBi so
S(1)4378 ) 6595(2) 35 C(2)5151 12794(2)5925(8) 34
o 3) 6289@%@8@%) 4840(8) 34 C(4)6493 111329(3) 4514 726 EfB)BEAH
111608(2.)5382(7)21 C(6)5313 112094(2)5514(8)23 0(7)4801(82253(2)6651(5)35
C(8) 5607 142418(2)4323 720 C((q) 5589 ]1{32878(214557(7)21
N(10)5744(8)3129(2) 3361 621 N(1 15862(82809(2)2283(6)19 Q12)5963
102903(2) 792 7)19 C(13)6030 142539(2).-105(7)20 C(14)5930 142102(2)485(7)20
N( 15) 5840(9) 2011(2) 1908(6) 20 C(16) 5¥&8&1£12369(2)2798(7)21 C(17)6018

103376(2) 253(7) 16 O(18) 7129 @Q37iaL2) 40Q0¢F)23n O 19) 7262(1 ] 4142(2) 459(8) 25
5 FEB 2004 WD 01/ 15700

Crystal Dimensions: 35x.20x .12 mm.
Space Group: P2 /al
5 Cell Dimensions {at -176°C; 22 reflections):
a= 6.807(5)
b= 29.581(19)
c= 9.053(6)
beta= 99.62(2)
10 Z (Molecules/cell): 4
Volume: 1797.18
Calculated Density: 1.391
Wavelength: 0.71069
Molecular Weight: 376.44
15 Linear Absorption Coefficient: 2.037
Table 8

Fractional Coordinates and Isotropic Thermal Parameters for Form II

Atom X y z Biso
S(1) 4378(3) 1289(1) 6595(2) 35
C(2) 5151(12) 794(2) 5925(8) 34
C(3) 6289(12) 869(3) 4840(8) 34
C(4) 6493(11) 1329(3) 4514(7) 26
C(5) 5536(11) 1608(2) 5382(7) 21
C(6) 5313(11) 2094(2) 5514(8) 23
o(7) 4801(8) 2253(2) 6651(5) 35
C(8) 5607(10) 2418(2) 4323(D) 20
C® 5589(10) 2878(2) 4557(7) 21
N(10) 5744(8) 3129(2) 3361(6) 21
N(11) 5862(8) 2809(2) 2283(6) 19
C(12) 5963(10) 2903(2) 79247) 19
C(13) 6030(10) 2539(2) -105(7) 20
C(14) 5930(10) 2102(2) 485(7) 20
N(15) 5840(9) 2011¢2) 1908(6) 20
C(16) 5765(11) 2369(2) 2798(7) 21
camn 6018(10) 3376(2) 253(7) 16
C(18) 7129(10) 3711(2) 1090(7) 23
c(19 | 7262(11) 4142(2) 459(8) 25




-18 PCT/ USOQ 24051 At onxyzBi so C(20)6298(11)' ' 4232 (2-961(.8)24 ~ 5 FEB 2004
C(21)516801) 39002-1767(7) 24 225008(11) 3476(2)-1159(7)21

N(23) 833501) 4496(2) 1368(7) 33 C(24) 7149(12)4796(3)2197(9)_42

C(25) 10210(15) .4577(3) " 1391(8)36 211062 84913 22093(534 211428(11)' 4247
3569 833 H 1484*' 50*626* 44 H(2) 688*63*435*44 HQr22*144*377*36

H(4) 548*' 301*550*31 H(5614*:258*"-113*29 H(6)593*: 185*-18*30

H779*. 365*L208*33 H(8) 641*452*.J39*34 H(9) 449*396*-275*34

1100) 420*' @D9iAsk02* 31 HQ 1761*477*' 324*52 H( 12) 730* 510* PEUYS0§24451
1.3579*%471*' 198*52 141144*39 *101*43 11(15), 1085*"' .423*:,-46*43
HQL276' 435' 65*43 Note: 1) Fractional coordinates are X 10**4 for

non- hydr ogen at ons and O**3 for ﬂﬁdrogen atons. Biso values are X 10.

2) lsotropic v : y are
. ABigo Cryst. 12:609

cal cul at ed usi

(1959) 3) Para ?f’i)' e atHsh—fiserg—retrarted. 10
' cey “5168(11)_| '39_00'(2)‘-' -1767(7) | 24
€(22) " 4" '5008(11)""'1' 347602y | -MS%TD) |21
I 1) | 4496(2) 1368(7y | 33
L 1479603) 0 1 2197(9) | i 427
15)] 4577¢3). | 1391(8) . 36
8) | 4913(2)_ 20035) 1 .34 -
27) - - 4247(3) 5698 [ 33
(1) 50% . ] 626% | 44
1(3) . coo144% p o 37T L
4) . ©301%. | 550% - P
6) . - 185% =18% - |-
) | o396% ] 275%
10) Cr325% | .172%
12) BT L
TN 108% 1 . 52
14y 01
Note: Yo ' '
1) Frachi oprdmatcsarex 10"‘*4 for non-hydmgen atoms :
) and X 10**3 for hydrogen atoms.- Biso valuésare X 10,

ro values for.those-atoms reﬁned amsotroplcally
are calculated using the formula gwen by W..C. Hamﬂt'on,. ‘
:609.(1959) s

3) Parameters marked by an astensk (*) wcrc not vane_l .

10 Table9
Bond Dlstanees for Fonn II
A SR B .| Distance
S(1) 1 c@ - , 1.7_03"('8)_-
S(1) __C5) 1.734(6)
0'(?) C(6) 1.233(_7_)



ABDI st ance SO) C(2)-1.703(8) S( 1)S1.734(6) 0(7)C(6)1.233(7) 5 FEB 246H W
01/ 15700 -1 9 PCT/ USOOR40SI FEB 2004 WO 01/ 15700 PC | USO0n4051. - 20

ABDi st ance C(27) H(15).949(8) C(27) H(16) __..952(7) C(2) | 8(1) | C(5) 1
92.4(4 C(19 N(10 121.8(6 116, 0(-5 116.9(7; 123:0(7 111;3(6): 112: 9(6 110;
1(5) 114.9(5 135.0 116;9( 115, 0 115.8(6) 121.0( 123.1(6) 119.7(6) 124 6(
122: 1(6)

WO 01/15700 : PCT/US00/24051

oA B Distance |
5 1 T 126709) -

RO i
1.3790)
LI9®

= ...950(6)... .|
.950(6)
950(6) .
I950(7)
.950(6) :
549%(7)
952(8)
949(8)
- .948(8)
.952(8)




1 C21. C(22) 122.5( 8 BoFER 2004
C(21) N(23) C25 -. C2 C(25)C(27)
4 H3' PCT/ USOOY 24051 Angl e

118: 2(6) FEB 2004 WO 01/15700 -21 C18 A C
122.- 7 C1 C(22) C21 13 C18 C C2 C(19
1 ¢2) H G2 H C(3) H_Q3) H2

119 4(6) 119.4 119.0(7

WO 01/15700 ' PCT/US00/24051

A | B | Disane
YT N H(5) [ 9498)

H

"‘*?1129@9
T0IGY. |
’57149(35A“'

':'1044(6)”
133.5(6).
122:3(6).
118.2(6).




120.3 119.7 120.4(7 121J 119.9(8) 118:7(8) 124.4 124.3(8) 123.4 -65§ FekB,) 2004
H3) H5 N (j%C(14) NI'SC 4 G13 ..C 14 :Cl1 CO-8). ..C(19)'" C(19
C(20)" H(I'I C22 C1 CI), N23 N2-3 N23° HI1 HI2 0(2 S C J25)

(25) Hi4 (1,8, (20) (2

WO 01/15700 . PCT/US00/24051
_ 21- |

119.4(7) =
119.0(7)
120.6(7)
120.3(7)
- 119.7(6)
120600
i 1204(7)

1004(7)




H(6) H(6 1-1(8) 9) C(21H9' C 22H 10 0(22HL0 C(24)H 11 C. 24, H12 024%(5%‘3 2804
24. H12 C(24H(13) C(24)H13 C(27) H(14) C(27H 15 C(27) HL6 027H15 120:1 120.2(6
117.7(6) 117.7(6 120.4(7) 120:2(7) 1204(8 120:2(8 119.7(7 11.9.7( 119:80
119.8(" 109.2 109.5(° 109.5(7 109.4(: 109.5(8 109.7(8) |

WO 01/15700 PCT/US00/24051.
-272-
—H(14) C(27) “H(16) 109, 2(3)
__HIS) | ceD " H(6) —1094(7)

5
55 T 18560
4| 25760y o
213EY ok
“T0CHT S

Note:
" Form of the anisotropic thermial parameter
- exp[-((h**2)b] 1+(k**2)b22+(1**+2)b33+2hkb] 2+2hlbl3+2klb23)] :

10  Allvalues are X 10%%4,



109; 5(6) 109.7(7) 109.5 109.4(7 5 FEB 2004 WD 01/ 15700 -22 PC | Us@oFEBo&!
ABCANgl e H14C2H(16) 109. 28 H15C(27) H( 16) 109. 4(7) Tabl e 11 Ani sotropic
Thermal Paraneters for Ponn |l (bij form|0 Atonbll 221 "b33b12b13' b23
-215(6) 10. 5( 3) 100( 37145(4) 4(1 39( 2101 (124) 10(3) ' C3267(307 1-92(12) 45" - -916
4)92(23)' 38(9)-6 4-3 126(3 C511322° 7155( 1. 0) 9( 4) - 9( 12) 3)
'Ct1121.71)66(104)-5' 121(3) 292 18-120)4(T-7(3)_74(9)-5(2)1 ...C 81' 41
221.47(9)-S(4)-, 4 -21 -11-1 2. , 9-118(21)90),35(9)-5 4 ,-19 114(3)- 10

el SoruehR 0} 52, IR LA LT 186 540503 C e,

e

,148(1 0)141;1-4(-3) N(15),-15 184(161(8) 63 32(10). 2(2) C >1b12021; 71;
)60(10) 1 437 12 . 3: C1779(205154(10) 4,325(12)" L -4(2 C18163
225178(10) - 1(4)45123 3 C19152231)85(1 -3(4)" 17(13) 1(3) C(20)"
Table 12 .
A_mﬂomalﬂ_m_m;__etersﬁ:s_&nﬂ@_ml

L AEP)US
Al values ae X 10%%3

10
As evidenced by the above data, Compound 1 exisis as a mixture or blend of
polymorphic Forms 1 and II when made according to prior art fechniques. It has been
discovered that the above-described Form 1 is a higher melting, stable polymorph, while the



102(14(4)79(14) 3 82(24) C( 21 "~ 168(24) 'Z (I~. 73(11)-7(4)-6213. 91FER 2004
C22126(21) 7157(1 04444 12 N 23185219:1112(11)4450(12)53
C(24)257(30),9(1),153(151, _ 14 527(17)-20(3 C(25)223(32)11 13602)]05()
17(3) 6117 26)297(196(1- 18(3)36(10 160(24)89(11)68(14) Note: Form of the
anj.sotropic thermal paraneter: exp[-((h* *2)bl 1-F (k* *2)b22+(1*
*2)b33+2hkb12+2hl b 13+2kl b23)) Al values are X 10**4. b FEB 200' k WD

01/ 15700 -23 Table 12 Anisotropic Thermal Parameters for Formll ii form

TAom U | UgdoyiRed)12 UL3 S(1) 49(1 5 265, 344 -34 22 3 TErAmsodieds( 4) .
51(3)'- 22(31" . ', -7(3) 24 24(4) 34 : 74 4 =43 204 26(4) -44 19(4) 31

5, ,. 122L 1(4) 1 3. '-5 4 193 253 6(3)49(3) 33 -" 315 244 14 114 5(4)
| 24
Form H is the lower melting, metastable polymorph. In thé context of this invention, Form I is
considered to be “substaritially pure” when Forn II constitutes less than about 6% (by weight),
less than about 3%; or less than about 1% of Form 1. Form II is considered to be “substantially
puie” when Form I constitutes less than about 20% (by weight), less than about 10%; or less
5 than about 5% of Form'IL.  Tn: addmon, a substantially pure form of elthE:r Form I or Form II
willgenérally contain less than about 2% total impurities, less: thait about 1% water, and less
than about 0.5% residual i orgamc solvent.- - T ' e
) .~ Polymorphic Forms I and I of this.invention may be obtained by crystallization,
. starting from Compound 1; with: each polymorph: resulting: by crystallization from a-different
10 solvent. More specifically; Compound-1 may be obtained by the procedure disclosed in U.S.
Patent No. 4; 521,422 Compound 1'is then crystallized from-acetone as disclosed in Bxample
210 yield Form I Form*II may also-be obtained fromi:Compound 1 as ‘set forth' above, buit by' '
crystallization from methariol as disclosed in Example 3; - I SR '
- Accordingly, in another embodiment of ‘this ‘inveéntion, 'a process is disclosed for
15  prepating substantially:piiré FormT or Form II. - The process involves the step of forming &
homogétiots- sohition of»-N-‘r’r’iétliifl‘-N—"(S*—'{'34[21ﬂﬁéﬂyléﬁrbdnyl]-pyrézbl-["l;Sih]-pyriiniﬂiﬂ-74
yl}phenylacetamide in acetoné -(for production 6f Form Ty or methancl (for production ‘of
Form I)." A horogerious solution may be formed; for example; by fiixing N-methyl-N-(3-{3-
[2-thimylcarbonyl]-pyrazbl-[l,5-a]-pyrimidin—7-yl}phenyl)acetanﬂde with the appropriate
- 20 solvent, followed by heiitirig:” ‘The homogénous solution i$” thén “cooled, fesultin'gf in the
: ) crystallization of substantially ‘pure Form I (if the’ solvent is acetone) or substanually pire
Form 11 (if the solveit is methanol) “which crystals are: then collected and dried (e g., at 40°C’
for a period'of't nme, such as ik or more hoiirs). In order to eﬂ'ec:t preferentxal crystallization of |
oné form over the othér, the ¢rystalhzat10n solvent can be ‘seeded with crystals of the desnred
25 polymorph. R e S
Dcpendmg upon the methéd in“which the crystalhzanon 1§ conducted, the polymorph
Forin 11 may be obtamcd by clystalhzanon from' solvents such as methanol acetomtrlle, i-
butanol, diethyl ether, N;N:dimethylformamide (DMF), toluene, tetrahydroﬁlran (THF) and
combirisitions thereof. Similarly, the' polymorph Form I may be: obtained by crystallization
30 fromsolvents such as acetone, ethy! acetate, toluene and combinations thereof.



325 254 12(4). 54 3 -13 27(5):_ _38Q 14(4) 5(4) 3 47(1 34(4) 25(3 23FEB o208k
14 3 -7(3) 30(4) 20(3) 3 103 -73 N(11):25(4) C5 2 5 314 22(4) -6 3 24 4
-43 4 7 224 14 :. .144 VB4 21(4) 32(4), C 25(5) 33(5) 27 4 -6(4) (8

N(10 Q12 .. C1333(5) C(14245 N(15)354 C1627(5) Cl | 37(5) %
c( 19) 35(@?‘?@"&"30) 38(" )C(C(22)2 S NE23§ 425, C(24(9()7 2 6 ?ng%@?“sé?(g ?9(4)

25-

Large-scale processes of manufacture generally include transfer of a concentrated
solution containing a desired compound. Accordingly, the Compound 1 may be added to the
crystallization solvent as a solid or as a solution in a cosolvent, such as methylene chloride,
methylene chloride/hexane or other organic solvent. The polymorph is then crystallized from

5 acetone or methanol as desired to form the polymorph Form I or Form II, respectively.

The concentration of Compound 1 present in the cosolvent may vary from 0.1% wt. to
saturation, 0.1% wt. to about 16%. The concentration of Compound 1 in the cosolvent will
vary according to the temperature at which the cosolvent is held. Generally, warmer
temperatures will provide more concentrated solutions of Compound 1.

10 A solution containing cosolvent and Compound 1 can be added to the crystallization
solvent (for example, methanol or acetone) or the crystallization solvent can be added to the
solution containipg cosolvent and Compound 1. In either case, the solution containing
Compound 1 is generally at ambient temperature or at an elevated temperature with respect to
ambient temperature, and the crystallization solvent temperature is independently initially

15 chilled (a temperature below ambient temperature), at ambient temperature, or at an elevated
temperature (a temperature above ambient temperature). Alternatively, a solution containing
Compound 1 and the cosolvent can undergo a solvent exchange and to form a solution or
heterogeneous mixture of the crystallization solvent and Compound 1, as described in Example
4.

20 When conducting a crystallization, the crystallization solvent can be seeded with one or
more crystals of a particular polymorph in order to promote formation of that particular crystal
in the crystallization solvent. Seeding of the crystallization solvent is optional. In one
embodiment, Compound 1 is dissolved in hot acetone. After cooling has begun, the
crystallization solvent is seeded with crystals of the polymorph Form I. Alternatively, the seed

25  crystals can be added once the crystallization solvent is saturated with Compound 1.

As used herein, the term “crystallization solvent” means a solvent or combination of
solvents used to crystallize a polymorph of the Compound 1 to preferentially form the desired
polymorph Form I of Form II. In one embodiment, the crystallization solvent used to
crystallize the polymorph Form I comprises a major portion of acetone. In another

30 embodiment, the crystallization solvent used to crystallize the polymorph Form II comprises a



30(4) 41(1 375, 29(4) -7(1 14(1 PCT/USO0n4051 W23 19(1 -5(4 4(4) ;5: §ER 2004
11(3) 24(4 _7'4 19(4). 1(4) , 31(:5)- 23(4), 415- 45(4) 39(5) 47(6) 58(6'

62(6 Note: "5' 13(4) 8 7(4 31(5)-_1 ,5 36(3) 36(5) 18(3) -11(4 Form oft he

ani sotropic thermal .paraneter: 4)

".

WO 01/15760 PCTAUS00/24051

-26-

major portion of methanol. The crystallization solvent may also contain one or more of the
herein-described cosolvents.. The cesolvent can be present is a 1v'vido Tange, of ‘amounts
depending upon - the -combination. solvent system being used and the polymorph beu'.tg_

5 . Several orgamc solvents .can bo used as cosolvents in the crystallmatson of Form 1 or{

Form II from acetone or methanol, rcspecnvcly . The cosolvent will gcncra]ly be prcsent in
amoynts. small enough to ensure that it does not negauvely mterfere w:th the formanon of the‘ _

PR dcsned polymorph Sultable cosolve Is in clude polar solvent, nonpolar soivent pronc solvent,

N) apronc solvcnt acetone, methanol, : ethonol propanol butanol ethyl acetatc, 'I’HF DMF

10 diethyl cther, acctommle, toluene, dlchloromcthane, water, and combmauons thereof L

. The po]ymorph Form I can beformed by heotmg the polymorph Form I[ for a suﬂiclent
peood of nme and ata tompcrature sufﬁcacnt to eﬂ'ect the conversmn Fxgute 4 deplcts a DSC

ermogram of stantially pure poly: "orph Form II contammg approxxmately 92% of Fonn
H and approxumately 8% of Form L Flgurc 5 deplcts a DSC thermogrmn of a ixture of

15 Compound 1 gontaining about 6% qf polymorph Form I and about 54% of polymorph Fo:mw |
IL. Th&ce amounts have boen dctexmmed by quantltanng thc area wnhm the endotherm peak for ‘
each rospecuve polymorph summmg the respocnve areas, and calculaung the relanvc percent_
of each peak w1th respect to the total arca.: The DSC thermograms of F:gures 4 and 5 were
obtained by. employmg the following pmceciure A sample was heated 'ﬁvom“ls' °C10300.°C; . .

) 20  at a.scan rate of 10 °C per-minute, in a DSC instrument and held at 300 °C for one minute.

{i) . The sample was then cooled.to 15 °C by lowering the temperature at a rate of 50 °C per,
minute. DSC data were acquired durmg the temperature ramp up . . ,

+ Another aliquot. of. the sample,v(Form H). of ;Figure 4 was then nwted in the DSC as..
follows to obtain the thermogram depicted in Figure 6. The sample was heated from 15 °C to.

25 185-°C'at a'scan rate of 10-°C per minute and then held at 185 °C: for:a'period-of 1 minute,
After the miniiité; the sample was ‘cboled to 15 °C by loweting the temperature at a rate’ of 507
°C per minute. Aficr complétion of this first heating cycle, the sample wais Lieated from 15 °C
0300 °C at a scan rate of 10 °C per minute and then held at 300 °C for one minite. ‘Finally,

the sample was cooled to 15 °C by lowering the temperature at a rate of 50 °C per minute.



18(5 21(4 -26(4), 23(4) 15(4) expl-2(pi" " *2)[(h* *2)((a)* *2)u"1" [EB al

| +(k**2) ((b*)**2) UWU22+(1* *2) 10 ((c*)*

*2) U33+2hk(a*) (b*) ULl2+2h] (a*) (c*) Ul 3+2k1(b*) (c*)U23]] Al values are

X 10**3 %(ﬁr()'héj,@@ced by the above data, Conpound 1 exi S§Sreso4081 Xt ure or
pol ynor

bl end of phic Fornms | and 11 when nade according to prior art
techniques. It has been discovered that the above-described Forml is a
hi gher nelting, stable polynorph, whhhe the s 5 FEB 2004 WO 01/ 15700
PCT/ USOCQx 24051 -24- Form Il is the lower nelting, netastable polynorph. In

the conpextdadf whidi seqhifedediringthe kevoiid lhedting GoRSIfdAE BIBQ eurbeAS suesilanfi al |y
pure” when Form 1| constitutes |ess than about 6% (by wei Fh) Oﬁg@f t han
about Jwating thesamplertarh EppEtatoARVe ths Feling mofhof thy folgimdf diorm be
" SubSt anblahéntly oBuliry h¥bIE e TripufeQRBindrit Pl s bdivenaioulbstiitalpy

SS out 10% o

wei ght ), han ~or less’5 than about 5% of FormlIl. In
addi t i opwre golymiomthaFarinal.| yAcgendinglye bin esposing the rpobmrasph Fesm Hotonqn plevatpd |

[ | t ai | h bout 29 ' it J t 1%
Sot 5™ SR hire 133550 AR 30 Bhtive 168 bl dolltdE e b RO LU 0
][ : amcj;o dul’ﬁ@éné tpBiicd bNume] herd o ynibee,othe golyadrply Famy Htah [ezanvated togbarti ng
r om Compoun

1 with h.pol .ph I ti b | Li '
Ul 1 or bR Sorl . oo rse o bt gaictutschie, QT £ rEG, ShERG PR B8 by 1 he
pr ocedufeorfled GthRSGitkely ibbved- As £RbEIN lan Mapurd sarkplé of Balym&@RIFRHA dontatnihidien

crystallized fromacétone as disclosed in Exanple 2 to yield Forml.
For nx| | approximately 468 aift Bormed and capproxirpsely 04% f Bam {lopes, conyssigd 01t | by
crystall i ' ' b nple 3. Accordingly,- in
anotﬁhergugé%%%ﬁﬁg%Q%Pﬁgh?gﬁ?bhm{@o%}nﬁggpﬁl cg)s’);} I's disclosed for 15

preparing sSubstamiallpplre Foumd isdsorprepagad tyonittinglof Fome 11, graf€empoprd, bihaks ' t he
2 P, 1 BB PRSI K BBy g e il gt Fore i
energy mill, jet mill, roller or ball mill, or other mechanical device to a mean particle size of
approximately 1 micron to 15 microns will generally convert a portion or all of FormII to

15 Form 1. Figure 8 is a DSC thermogram of the substantially pure polymorph Form II prior to
being exposed to high energy milling and containing no detectable amounts of the polymorph
Form I. By passing the polymorph Form II through a Retschmill having a 24-tooth, 1 mm
screen, an impure mixture, containing significant amounts of the Form I(approximately 41%)
and the Form I (about 59%), wasformed, as depicted in Figure 9. By passing the impure

20 mixture repeatedly through a high energy mill, the polymorph Form II can be converted
completely to the polymorph Form 1. Likewise, an impure sample, batch or lot of the
polymorph Form I containing unacceptable amounts of the polymorph Form Il is converted to
substantiaily pure polymorph Form I by milling the impure polymorph Form I one, two, three,
four, five or more times.

25 The above-described process can be performed in combination. Accordingly, the
polymorph Form II is converted to the polymorph Form I by heating the polymorph Form II, by
milling the polymorph Form II, and/or by dissolving the polymorph Form II in an acetone
containing solvent and crystallizing the polymorph Form I therefrom. In each case, the

polymorph Form II can be pure, substantially pure or impure prior to conversion to the Form L



yl ) phenyl ) acetam de in acetone (for production of Form 1) or net ﬁ’aﬁoFEBfZﬂ{]{s
production of Formll). A honogenous solution may be forned,, for exanple;
by m xi ng' N-net hyl - N-( 3-{ 3-

[2-thien iyl 1-pyrazol -[1,5-a]-pyrimdin-7-yl}phen ,de W|th

t he appr&‘??gt eﬂ‘go sol vent, foI | owed by heating. The g%@é@%ﬁ@ solutio

is then cooled, resulting in the crystallization of substantially pure
Forml (if the solvent is acetone) or,,ssubstantially pure FormlIl (if the
sol vent is methanol), which crystals 287 then collected and dried (e, g at
40C for a | P‘B?I S e u rdeg., L ffect
preferenti aloﬁl; §SY'9{"?| za oInlgo nﬁoerr]%d (lalrgéﬁ %%/i’tlaer f (;fs%%néﬂr’&"? 1 "By “Hedt

cryst al btatielt bofiplgeicalnstablah i mears abatdihe \Hotrh Icis ystbid ®wafd 'cdmsrersM| toeitle 25

pol ynor ph. | Dependi ng, upon .t lization is
PO trer Betympreh Eof N thaioh, dBSR, felEilEbued defradthion o b Pbpls: L 2%t oot 1 om
sol vents suc,hs ag di'aﬁélhn peiat FdslyﬁlbtthForhl 1 sigpificardi adVdiydgee o the

uene tetrahydrofuran (THF)

N, N- d| met hy r mam de nd,

conbi naP(?lefH éP'éBFe 0%1’%#3} PrEpREed BCORIRER kB! ?chﬁ’élyeso Rseifistied by
cryst al Fopf &:ibitsIHp éﬁoeghﬁmammﬁ smepan&maggm%m bl WanaGeuR! &F soli@! uene
and conbi nati ons thereo FEB 2004 WO 01/015700 PCI Al - SOO 24051 -25

Lar ge- séqspge forme withald capvepsien o differengaiepenphig forme | Thife in i sphancest the

t d. A dingly, th
concen E%a Hﬁ%ﬁ@gﬁ@gﬁ?hgﬂggg@?ﬁgﬁﬁg conmpoun ccordingly e

Conpoun | zation solvent as a solid or as a
solution inla admmwahe lowaclmemmgmbim;/l]mlnenmmﬂl oFomie, Il, alee Hysk esignificant

hli d th t. T is.th

o DL RvBTARE oyl 8 el R B SonE ht oo a5 BF peRRER Bl 8 ne ror o

fﬁr m | t@fhrﬁiﬁi’et 50 Sbeclﬁoanﬁ]glbhu\lgéxgu/bﬁ herpe;ﬁammref sellibility over E‘amapmmogtehemngastentl 6i/n
e cosol ven var r % ) 0 Ssa |on u %

The con@ERErsabduly Bt GHEnIC $PHeats 8% CormrLA Fou 1 (See Jabe 1L hriiRg ¢ o

the t enp@emdrallydnére shiiblehn pblar &RNOKERIveht the id Folae N eEfMahyed sORILIRY of a
tenperatures will provide nore concentrated sol utions of Conpoynd 1. 10 A

sol ut i oiPmpgHRd Wl E‘ijle@éi%‘!%ﬁﬁ the bipayeilabditn af thatcompound, Jifken %béoripﬂ@’ of a
crygsal ({Lrhg?stdn%xmﬁﬁ I Y€ Himidell, Olise O WtPhnre SRipRaRR falllr cﬁgs%m'fgteﬂonﬁn ipRes
crystallrzation solvent can be added to the solution contailning cosol vent
and Contpetateiand extent efibioavailabdiy, t he sol ution containing Conmpound 1 is
general |y at anbient tenperature om.gt ;3n el evated tenperature with respect
to anbient tenperature, and the c lization solvent tenperature is

i ndependent | y i nApprakimatelSohdiility lo€ Borfral and ak inVaaribed Solventehi ent
tenperature), at ambient tenperature, or at an elevated tenperature (a

t enper gtur-e—abgre—arbi-ent—erperatire)—AHerRat-vely—a—selutien
cont ai ni ng Coﬁ‘blb'ﬁfﬁ'd | and|t h&ohgdiby (gLt an und%‘?lg'?}flﬁ[(ﬂyp‘}ént ¢xchange and
to forma solution or heteérogenefomnbi xturelof the kormdkallizafi on sol vent
and CofdpounBe-ionized wigacri bed i n_Ex&dpl e 18.8
Hexane 41 50
Diethyl ether 80 51
Isopropanol 441 457
Toluene 997 645
Ethanol, absolute {100%) 1426 1722
Methanol 1740 1915
Ethyl acetate 1600 2160
Acetone 4842 6873
Acetonitrile 6246 8928
Polyethylene Glycol 400, NF 3259 10100
Tetrahydrofuran 9964 14740

20



It::
4. 20 When conducting a crystallization, the crystallization solli/egt FE%nZUg%
seeded with one or nore crystals of a particular polynorph in order to

pronote formation of that particular crystal in the crystallization
- sol vent .- Seedi ng of the crystallization solvent-is optional. In one
enbodi nent, Compound | is dissolved in hot acetone. After .cooling has

begun, the «crystallization solvent is seeded with crystals of the

pol ynmorph Form 1. Alternatively, the seed 25 crystals can be added once
“the crystal t . solvent is saturated with Conpound 1. her ei n,
the term™ \l’rbﬁﬁi%’&nzatlon solvent" nmeans a sol vent or comcﬁﬁjg%%lof

sol vent s used to crystallize a pol ynmorph of the Conpound 1 to ,
preferentially formthe desired pol éﬁprph Forml of FormH 1In one

enbodi nent, the crystallization solvént used to crystallize the pol ynorph

Form | Comrlpsﬁﬁngommuﬁﬂgﬁau% ﬂolﬁ:ﬁ&?@@ﬁhs'nﬁheﬁﬁ&ﬁﬁﬁib@ﬁrﬁﬁﬁﬁdlagﬁm the

crystallization | vent used to .cryst i ze the polynorph Forml| corrprl ses

a FEB 2(mhammc mmoaﬂ@w Bearmpicatical comppsiiefieh! thioprete EACHTUAREOBEE A The
crystal |Poiﬁﬁ Wﬁﬁeﬂﬂﬂgﬁhﬁr%r&ﬁ ﬂﬁ%@nﬁf—pﬂxbﬁresentmthe .
her ei n-descri. d, co,soJ_vents The. cosol vent..can..be Qr esen A e range
of anmourfoBPos %bﬂi‘a t 5 etieciys o eet {Of dgperped mpﬁ‘g 3"’u &d and

the pesl Me&ﬁﬂ%m &ishs Cordhe sey@t adveﬁtf o
cosol vent s .i.n:the: St al L atlo of: Eorm
met hanol® 83 g o éé f’ﬁ"g URPR tm?rﬁ
anmount s typfmllbr ﬁcmug“h:gttb ﬁhsng e' :
- the for nRELon the QFSI ed poI v rLor phisSu: able coselvents.:include pol ar
{ )sol vent, 1“%/len’trl pr Fht i c sol vent, apr otic solvent, acetone,
T et hanol et Bbarmhr;e peamdptabmm‘mlk areefdnyharabeﬁla:teewn‘ddFm tIWFart Fordi et hyI

ether, a 1 i FQUTE 6. WAl ons -
t her é%f c%ﬁlgg %ﬁt@o gg’n&glé fgﬁn%%a Dy :heat ?‘%’d‘f%"‘%%mn%ﬁ Form 11
for a smcmwymbomﬂyoﬁclﬁdwmm csrbateriostats andf 6thed egmmeny of f ect

Lhe conugiRlaN T Qibafioahohs 5 BB BSuiakies gﬂ?{)%%gr&mgmﬁub@éwwau y pure

pol ynor p al nrni tely 9

E\jﬁ yoforgtod’ ecameed as
ram. L emwﬁcetene or

appr oxi m&@n@%ﬂﬁﬂﬁ@iﬁm FD F"’ d@m FR)@P&WWS& m xture
of 15 Ugih shifAe 1 Ot G 0id GREey i gl ki 'z-g,bgpt 54% of
pol ynor ph Form . " G e o g _

15 appropnate manner

20

tablets, and capsules as well as hqmds, syrups, suspensmns, and emul '

composmons may also include ﬂavorants preservanv&s suspendmg, thlckemng and
30 emulsifying agents, and other phannaceutlcally acceptable additives.  For parental



11. These anounts have been determ ned by quantitating the area.TMEIEEB 2Pl
endot herm peak for each respective pol ynorph, sunm ng the respective
areas, and calculating the relative percent of each peak with respect to
the total area. . The DSC thernogranms of Figures 4 and 5 were obtained by
enpl oying ying the followi ng procedure. A sanple was heated from15 Cto
300 C, 20 at a scan rate of 10 C per mnute, in a DSC instrunment and held
~at.300C for one minute. The sanple was then cooled to 15 C by |owering the
t enper at ur ay@bidrpat e of 50 C mnute. DSC data were acopdressogdosi ng t he
tenperature ranp up Another aliquot of the sanple (Forml1l). of, Figure 4
was then treated in the DSC as follows to obtain the thernngran1depicted
in Figure 6. The sanple was heated f.gpgm 15 Cto 25 185 C at a scan rate of
10 C per mnute and then held at 185 C for a period of 1 mnute, After the
m nut e, admmméhwmpewhs@ﬂﬂmmrthIWMmmrhewmmeqqgew’amm@rat arate
of 50 GofifibndThit sy wﬁfaﬁq{uﬂgﬂinmﬁ%&lﬁﬁﬂs Shetbrbsfis! hlddndh SAIENG BHElGRly ( e
sanpl e was heate rom 15 C’at ‘a scah rate o C per nlnute and
t hen helenplgyedinsuch olitioRsne i nute. Finally, the sanple was cooled to 15 C
by | owering ‘I‘H@foil@ﬂiﬁgéﬁﬂﬂle%a@oﬂ%reﬁ%&%va?ﬁ;fﬁ@sh@h&?hoﬂﬂnﬁ&h@n 5 FEWLU 1 WO
01/ 015700 PCT/ US00/ 24051 - 27- DSC data were acquired during the second
heatiﬁg cycle of the DSC run. As a result of heating the sanple to a
tenperature above the nelting poi gkampLetthe pol ynorph Form 11 and
subsequently cooling the sanple Lhe,-gfure ol ymor ph Form'll was converted
to substantially pure poly = i rdingly, by exposing the

pol ynmorph Form Il to an eIevated 5 tenperature here 185 C which is above

the nelting p0|nt of th rph Form | ufficient period of

'jtl me, here one iR %B“ﬁ%‘?‘%@?sﬁ’ﬂ o) q°an8‘é‘Hia]bl§' £o t he

pol y@r pmdﬁiy(mnhpouhd\lasmindrmfﬁommmxhel and¥Fotth H, mmlbm:edbyﬁiegure 5 was
treated &%b F&gqedlately above. As a result, an inpure sanple of
pol ynor p orm ‘conttal ni ng apprOX|nater 46% of Forn1| and approxi mately
54% of Form 11 was converted to’‘a 10 substantially pure sanmpl e of the

pol ymorph Form | (See Figure 7). Substantially pure Form| is also prepared
by milling of Form 11, or of Conpound 1 that has been prepared according
to known techni ques. For exanple, mlling of FormIl in a fluid energy
mll, jet mill, roller or ball mill, or other nechanical device to a nean
particle size of approximately L micron to 15 mcrons wll generally
convert a portion or all of Formll to 15 FormlIl. Figure 8 is a DSC
t hermogram of the substantially pure polynorph Forml1l prior to being
exposed to high energy mlling and contalnlng no detectabl e amounts of the
pol ynor ph , .




{

.significant

Form 1. By passing the polynmorph Form Il through a Retscbmll rabi RBBaz(p4
24-tooth, 1 mm screen, an inpure mxture, containing significant anounts
of the Form I (appr oxi mat el y 4199 and the Form | (about 599, wasforned,
-as depicted in Figure 9. By passing the inmpure 20 m xture repeatedly"

t hrough a high energy nmill, the polynmorph Form Il can "be"convert ed
conpletely to the pol ym)rph Form 1. Likew se, an inpure sanple, batch or
lot of the polynorph Form | containing unacceptable amunts of the

~"pol ynor ph '%965?}1'* is converted to substantially pure pobygmcRitsbsar m1 by
mlling the |rrpure pol ynorph Form | one, two, three, four, five or nore
times. 25 The above-descri bed process can be performed in conbination.

Accordingly, the polynmorph Forml| ? converted to the pol ynorph Form | by
heating the polymorph Formll, by nifling the poI ymorph Form fl, and/or by
di ssol ving the pel ynor ph Form 11 in an acetone ~containing sol vent” and
crystallizing pol yri¥iWAEQr m Jier ef r(NHzO'I*H bachfC t he pol ynorph
Form Il can ure, substantiall

,or—r%e*prl 0 tcPEonverS| on to
the Forml. 5 FEE 2004 WO 01/015700 IV USQO 5] -28-“4The polynorph Form
| is considered a heat stable form of Conpound 1..8y "heat. stable" or
"physically stable" is neant that the Forml is stable toward conversion to
the polynorph Form H, although, it may be |abile toward degradation to

ot her conpounds. As the higher nelting,poi- nt Iagolym)r ph, Fonn | has

significant a ages ovef? the 5 pOLVID m xture Compound 1
prepar ed acmﬁﬁg_; Bthni ques™ Speci‘ti ally, i exhibits
R
superior physical stabi M2y, Nhus al %ﬁ%@ 8 cessi ng nuffact ur e of
o

solid dosage forms w thout cbnversi I'fferent po ynoy pific form
This, in turn, enhances th mlling “and corrpactl on’ propértl es lof the drug
substance. I n ddditi:on, the 1ower maitl ng: poi nt -pol.ynor ph, - Forrg.H, -al so has
10 fdvant ages over the pol yrnor phic m xture ..f Compound 1 as
prepared acc , to known te aqhes. Specifical I'y™SF '[nll exhibits
superi or wat ol ubi PMFOMByer IMend gBHbral | y geat e~ s¢l ubility in
a range of qQrg@nic stTI'V'eTt't“s’as\%mmpareH tFIWI’ Se[eu\TabIb 13). FormlIl
is generall ygnore sol ubl e in polgar and proP‘? ol venfgs than is Forml. :
Enhanced sol Jbi ity of a conmpound will generally increase the ’
bi oavai l ability of that conpound. When absor ption of a 15 drug is

dissolution rate limted, use of the nore soluble and faster dissolving
forminproves the rate and extent of bioavailabili ty. Table 13 Approxi mate

Solubility of Forml and Formll in arious Solvents Sol vent Sol ubility
(g/ ) O—ﬁ_\
S .
_ CH,COOH Nt O

A mixture of 2—acetylth10phene 2(200g, 159 mmol) and dmethylformamxde dunethyl

acetal (39 g, 327 mmol) was refluxed under mtrogen for 3 hours The reaction mixture was

5 cooled, concentrated to afford 2 dark orange solid. The sohd was collected by filtration,

triturated with a solution of dichloromethane and ether (1:10, 200 mL). Compound 3 was

obtained as an orange solid (22.0 g, 121 mmol, 76%). GC/MS, m/z = 181 at (R = 11.83 min
(100%). LC/MS, [M+H] = 182. | |



Solubility (pglm) FormIFormIl|l De-ionized water8.318.8 Hexane4155deIﬂ éﬂﬂ{fyl
et her 8051 1so ro anol 441457 Tol uene997645 Et hanol, absolute (1009 14261722
Met hanol 17401915 - Et hyl acetatel6002160 Acet one48426873

o Acetanitril.eb62468928. Pol.yet hyl.ene. @ ycol...400,. NF325910100..... . e
Tetrahydrofuran996414740 20 5 FEB 2004 WO 01/ 15700 29 PCTI USOOI 24051 For
pur poses of adm nistration, a polynorph.of this invention nmay be fornul at ed

~as a pharmaceuti cal corrposi tion. Pharnaceutical conpositions of the
present i nwantismo conpri'se a pol ynorph and a phar maceutrcraisesnz4asicept abl e

&

L

carrier, wherein the polynorph is present in the conposition in an- anount

that is effective to treat the condition of interest. Preferably, the

pharmaceutical conpositions of the pBZsent invention include the polynorih

in an anmobunt fromO0.1 ng to 250 ng per dosage dependi ng upon the route"of

adm ni sty @lTHdw)iSeEz1R (8. typlcallyfrom | nig to 60' ng. Appropriate

concent rat I Oy 'ﬁﬁnﬁ%ﬁg,b b0 nRAst) At 15/G0RY miasq,{mchmaﬂemlgl ed in
l'e

the art. Pharnaceuti cal I'y-accepta carri ers are iar to those skilled

in the '@Hﬂmqibmlf@%ﬁf)@@v@wmﬁb@lwﬂ%’?@ dndercpiiroped K haws, Thecept abl e

carri er SeactiGthixtifle Had dodRdARHcehtrREd dnd phfikiBlied beRdel el u&amruemml ude’
anti OXI dant s buffers, “bacteri SI at @_gd ot her “'¢ on“{}ﬁ&e%ddl tives. ed‘ghe
T ! r

conposi thgdichlospmethane lager was dred with,  sulfp)
t abl et s toyﬁjaucsﬁp&ﬁawadmyam—mﬁgeoﬁlqm hg qcczlxyﬁar m)ﬂelomslﬁlzﬂlslper si ng

and surfa e Ve ts. b and lubricants: One skilled in this
art may ?ﬁé ﬁ%?g ef@géf/n%ﬁzph I n-an 15 appropriate manner, and in

b5 il g

._accordance with. accept ed. practi ces, such as those_dl scI osed .

un_eth’ lammo meth vl x0.2thia
‘. A-mixture: of Compound 4 (13 0.g.:86 tninol) and dlmethylformanudc dlmethyl acetal

10 (224 g; 188:mmol) was: reflimed under nitrogen for 3 hrs..:Solid‘precipitated from the reaction
mixture, “The féaction miictire Wascooled, dilutéd with dichloromethane and cther (1:10, 200
mL). The solid was collected by ﬁltrauon, tnturated w:th a solutxon of dlchloromethane and
ether (1:20, 100 mL), Compound 5'was obtained as an otange solid (135 g, 65.4 mmol 76%) -
GC/MS, miz =206t R = 13.39 min (100%). LC/MS, [M+H] =207. O

15 @3 Ammo‘lH"DYTaZOIJ-Yl)-Z-thmelmethanone (Ql Tl : SN
_To aimixture: ofammoguamdme nitrate (172.1; 125 mmol) and.5 (20 6 g, 100 mmol) in

absolute ethanél (120 mL) was: added 10N ‘NaOH. 'I'hc reaction mixture was refluxed for'6 ~
hours and the sclvents. were removed at reduced pressure on a:rotary evaporator. Water (250
mL) was added and-an uutlal ‘precipitate formed and was: filtered (13:3 g, 68.8 mmol, 69%).

20 On further standing,* the_;. agggbus <Jayer deposited an additional ‘quantity of the desired
compovnd 6(3.42 g, 177 'mn_l,‘it_)_l,'f.ils%)_\_.'; ‘Compound, 6'was.obtained as a tan solid (total 16,72,
g, 86.5 mmol, 87%). GCJM_‘S, m/z =193 at R = 13.67 min (100%). LC/MS; [M+H] =194,

A mixture of 3 acetamxdoacetophenone va (20 g, 112; 9 mmol), dimethylformamide

5 dimethyl acetal (40.3 g 3386 mmol) was reﬂuxed under nitroge "’for 1 hour. The reaction

mixture was cooled, dxluted with éthyl acetate ( 150 mL)'and ether’ (150'mL). 'Theé solid was

collected .by ﬁltraﬁon, ‘tritarated with a’ solufion of ethyl acetate arid hexane (1 :1, 200 rml).

Compound 8 was obtainied as a red-orange solid (23.6 g, 101.6 mmoY; 50%).  GC/MS, m/z =
232 5t tR=15.11 min (100%). LC/MS, [M+H]’ =233, |

N




Rem ngt on' s Pharmaceuti cal Sciences, Gennaro, Ed,, Mck Publishfhé EEB,ﬂm“
Easton, PA" 1990. In another enbodi nent, the present invention provides a
nmet hod for treating conditions which benefit from administration of agent s
whi ch possess anxiolytic, anti-anoxic, sleep- inducing, :hypnotic, '
anti eonvul sant, and/or -skeletal nuscle r el axant propertles Such condition
20" i nclude insomia specifically, as well as sleep disorder generally and
ot her neurol ogi cal and psychiatric conplaints, anxiety states, vigilance
~'disordersﬂwauﬁﬁwﬁs .for conbating behavioral disorders pé&frosdohesl e to
cerebral vascul'ar damage and. to the cerebral sclerosis encountered
geriatrics,! epileptic vertigo attributable to cranial trauma, and for
met abol i ¢ encephal opat hi es. The nmetfyds, of'this invention include systenic
adm nistration of a polynorph as 25 disclosed herein, preferably in the

formof a harmac | -systemc '
adni ni $Ei334(By 53 - = ) S S AN AL A= U t@d%rm de
admi ni st ratTQ)hS‘PB?“S‘%rOﬁI"‘“&H?ﬁ“ﬂlss@' f ARG car

conpos l(ilu%ﬁ) dnﬂéi'mt&ifgeﬁ)ﬁvﬂﬁbébatwwmﬁdd&ssodﬁtﬂ l:)&lnde {4119 ,gatliﬁ) meind, @&pBul es as

well as |i AdY) SUspensi:on NSt hA&s BRgsi tions
may al é"ﬂ“ dgl %&B’gﬁa Bﬁe%aére{ygﬁﬁ%gm-ls‘%é%endo 1 -Ng, aﬁ“l g%enl ng and 30
enul $i itk vag adied a samdomwmah)pmmmm A mgnolac ahpxeaoiogmmmses For
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fComp_qund 1)
A mixture of compound 6 (11 0 g 56. 8 mmol) and compound 9 (14 0 g 56 3 mmol) in

15 glacial acetic acid (200 mL) was refluxed for 6 hrs. Evapo:ranon of all Yolat;les on a rotary;_. !
evaporator gavé an oil residue,’ which was treated with dlchloromethane (50 mb) and triturated
with: hexane (200 mL). The prec:pnate ‘was collected : by filtration and washed: with 1:10
dichloromethane/hexane (100  mL).: The: product was -driéd -in.:vacuo-at. 40"C affording. a
mixturé of Form I'and Formi 1I of Compound-1 as a pale yellow. solid- (16. 28 g, 43.2 mmol,

7Y 20 76%) LCMS, [MHH] = 377:1H NMR.(CDCI3, 300 MHz), 8 (ppm) 2,01 (5; 3H), 3.36 (5, *

3H),7.17 (3, 1H), 7.22 (dd; 1H), 748 (d, IH) 7.67 (d lH) 172 (dd, IH) 790-8 10 (m 2H)

8.10 (dd, 1H), 8.73 (s, TH), 8:85 (d, 1H): ST oAb B

25

To 1.5gof Compound 1 as prepared in Example 1 1s added 100 mL of acetone The,
solution is heated to reflux until the solution is homogeneous The solution is quickly filtered
through a glass-fritted funnel. The solution is allowed to gradually cool to room temperature,
approximately 1 hour. The mixture is furthér cooled to 5°C. using an jce bath. - The solid
30 formod is collected by filtration and washed with 10 mL of cold acetone yielding 0.4 g of Form



W)01115700 -31 CH3COOH PGI/ USOQ 24051 f3-Dimeth |amino-1- 2-thierh FEE 206
n-1-one (3). A mxture of 2-acetylthiophene 2 (20.0 g, 159 mmol) and

di met hyl f ormam de di methyl acetal (39 g, 327 muol) was refl uxed under

ni trogen- for.3 hours. The reaction m xture was cool ed,.concentrated to
af.ford a dark orange solid. The solid was collected by filtration,
triturated with a solution of dichloronethane and ether (1:10, 200 niL).

- ~ Compound 3 was obtained as an orange solid (22.0 g, 121 muol, 76% . GUMS,

mz = 181 sioouss7e 11.83 mn (100%. LCO M5, [M+H = 182 P&njggd,gmglom WO
01/15700 -32 PCTI US00124051 542-Thi enyl)isoxazole (4). A mxture of
Compound' 3 (18.1g, 100 mmol) and hydroxyl am ne hydrochloride (7.0g, 101
mmol ) in 100 nL of anhydrous met hangh. was refluxed under nitrogen for 2
hours.. The reaction mxture was cool ed, concentrated and partitioned
bet weenl. e grothentiquér tshbmentrmchamppmxuﬂael)onmm wnd. HEHeSolufiyieis cesled dr i ed

wth a HASH | n e

conpourqtg% as %igq WW@E@%‘%@L %?V?sqﬁg’]%qa nﬁg(?cgﬁr?ﬁ%fmc %ngGC/ VB,

mz = 1%‘?“313@3!@2530@"3@% n (100% . LC/ MS, [M+H 152.c A mixture of Compound
4 (13.0 g;86.-mmol) and di met hyl f or mani de - di rrethyl acetal. 10 (22.4 g; 188
n’m)l% was refluxed under nitrogen for 3 hrs.. Solid preci pitated fromthe
reactfion a-[(Dinethyla ii o) rret hﬁXéMEltE313 ox' a: 2-t hi dphenepr opanenitrile

(51 tore. The reacti:on g § ﬁm@thed wi t h.di chl oronet hane and
filtration, triturated

ether (1:10 ioom_ The. sol I d was, GO d 0
with a sol uf® ﬁ%?f‘%ﬂ"tﬂ‘ﬂ"éf’rbﬂ%ﬁwlaﬁé% 16 added 75 3nl30f methanol 9 . L C/ VS,
[M*HI salufl@vis he:idiets réffix 2til the Sbiddeh is ﬁﬂﬂﬁ%@h&@s STHESIABA R b fcﬂlaaﬁte% orange

SO|Id a, To,a m xture of am .noguanidine nitrate

T (17. 1, %@W%%&WS@M%GW 't0; gradualiysenol Pogoem Fmpstatire,20 nl) was
adf'mi bfpiolinakly lTB@.u'{j eﬂﬁzﬂmﬁﬁréﬂsxﬁlﬂﬂ& dA@l‘édft@fs*GliSﬁE'% Ex?liceﬁmhhor'ﬁ{s(ﬁ*iﬁdvépe

sol ven e ed.. at reduced pressure. o ary  evaporat or er
(250" B Lol FERClrBan S aohed e it oh <014 B AP A HERELDS B 3tt or oG
(13.3 ﬁQmﬁB. %m!:l’lm%ls c&ﬁeﬁ%té‘dﬁﬁ hﬁjﬂﬂxxﬁa&ﬁmbﬁﬂim\faﬂﬁ) A%e8fon is! ayer
deposi baeddh sROHd thO Qi iR Vy Blatidl and Soastied With 10 mLof cold methatiol

affording an additional 0.4 g of Form II.

15

To 38 g of Compound I, as prepared in Example 1, was’ “added '200“mL of

dichloromethane. The mixture was stirred at 25°C until the solution was -homoge_neons. The

20 solution was filtered and 150 mL of acetone was added to the filtrate. 'I‘heclear, yellow

solution was heated to remove the dichloromethane distillate. During distillation; an additional

200 mL of acetone was slowly added to replace the volume of the dichloromethane: Following

removal of dichloromethane as evidenced by the distillate temperature;-‘r"“di‘stilléﬁbﬁ'-was

continued until the solution volume was reduced to approximately 200 'mL:" Heating was

25 discontinued and the warm solution seeded with pure crystals of polymorphic Form I The

solution was: gradually:cooled to 5°C and stirring was contintied for several-hiours, ‘The shurry

was filtered and the collected crystals washed with acetorie and:dried in vacuo at 40° C
affording 36 g of Compound 1 as poiymorphlc Form I.



conpound, 6 (3.42g, 17.7 nrnol, 18% . Conpound 6 was obtai ned as ’astElEBsZﬂUffd
(total 16.72 g, 86.5 nmmol, 87%. GO M5 mz = 193 at tR: 13.67 mn
(100% . LC M5, [MrH' = 194 15 (3-Arnino-1H y r azol;4- f 2 thien

I met hanone N-[3- (3-(Di nethylarnino)-1-oxo-2-propenyl | -phenyl | -acet am de
(8). A mxture of 3-acetandoacet ophenone 7 (20'g, 112.9 mmol),

di et hyl formani de 25 di nethyl acetal (40.3 g, 338.6 mmol)' was refluxed *
.under nitrogen for | hour. The reaction e wascool ed, diluted with ethyl
vacetate (13fp mﬁk @nd ether (150 nL). The solid was collected by filtration,
triturated with a solution of ethyl acetate and hexane (XCHUSHEH5H )
Compound 8 was obtained as a red-orange solid (23.6 g, 101.6 nmol, 90% .
GCO/M5, mz 232 at tR=15.11 min (1009 . LG/ M5, [MrH ' = 233. FEB 2004 WO
01/ 15700 -33 PCTI US00124051 N-[3- 3-""inet:h lamno. -1-0x0-2- ron1l1l-henl
-N-meth 1 acetam de To a suspensiggasgiggonpound 8 (22.07. g, 95 mnol) in
anhydrous di met hyl f ¢ rram def iL14_ ) | nltroen in an ice' bath was
added sodi um hydr i de 2SNl Id For Hi%eral- oil) and, within
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The dr yindier %rmrﬁ@ﬂ@emgd bonpwtedtaceopletdy comilert tise I?mhﬂttoufv FormvAS
triturated wi.th-a solution 10 of ethyl acet.ate and hexane (1: 1,1200 ni).
Compound 9 was obtai ned as an orange SO|Id (16.9 g, 68 6 nmol, 729%.

GC/ M8, iz 246  at: tR-= 14. 63 mnEem.m6 LGNS, [MeH]5 .- = 247 N-Meth 1-N-

3- 30 2-thien Icarbmhv&rsﬂogoﬂp tam de Comand 1). A
m xture of én ound _6 .,q(il g, ) ¢ d’o (14‘-.'0‘g, 56.8 -
mol) in 1 5? qpat of s Y PPl EyrmyHyhrdng the PG bermgram of

Evapor eliigwen4})f\va.ﬁ|trbath@hﬁh|1'ﬁ8529mﬂmdﬁﬁkarﬂxﬂ%&ﬁﬁﬂr%@@%nﬁgt P gfs' due;

whi ch “if'?ét% 3. t.n di chl Oﬁglﬁt hane (20 mL) and triturat ed I th” hexane
(200 nt® El? 8?37’?%1?’8%3 h’%‘ﬁ?@é%y filtrati on-and washed with 1:10
di chl or onetbanenbhge(ame (100 m.). The product -was dried:i.n vacuo at 40C

af f §d| ng a %urel‘Pf Forml and Form || of Conpound | as a pale yellow.

SO|I (16. 2 ,
Ramp 10°Clmmto 185°C

Isothermalforlmm e Caa e UL e e B
Ramp 50°C/minto 15°C . .

« Isothermal for 1 min. -

20. ) stprage,pn ,

Ramp 10°C/min to 300°C

. Isothermal for 1 min

«Data storage:off- ..

Rémp:—SO°C/minato 15°C

.- The resulting. ﬂlelmogxam (F;gure 6) showed.: substannally pure polymorph Form I (as
ewdenced by.the endotherm at 193.77). - : L :
An aliquot of Compound 1 consisting of a miixture of Form I and Form H as shown in

Figure 5 was treated in the same manner, giving the thermogram of Figure 7 which shows only
30 Form I (endotherm at 195.78 only).



20 76% . LC/ M5, [MrH' = 377. 1H NWR (CDC13, 300 MHz)., 8 (ppm E. gngB’ZUUl}
3H), 3.36 (s, 3H), 7.17 (d, IH, 7.22 (dd; 1H), 7.48 (d, 1H), 7.67 (d,1
H, 7.72 (dd, I H, 7.90-8.10 (m 2H), 8.10 (dd, I H, 8.73 (s, I H), 8.85
- (d,-114).. .EXAMPLE 2 25 Synt hesis-of Substantially Pure-Forml To 1.5 g of
Canpound .1 as prepared in Exanple 1, is added 100 nL of acetone. The
solution is heated to reflux until the solution is honbgeneous. The

-.~solution is quickly filtered through a glass-fritted funnel. The solution

i s all onedwomgégglual |y cool to roomtenperature, approximately 1 hour.

- The mixture is further cooled to 5C usi.ng an ice bath. PABUSaNA405130 f or med
is collected by filtration and washed with 10 nL of cold acetone yiel ding
0.4 g of Form FEB 2004 WO 01/ 15700 BETI USCO 24081 -34- 1. The not her |iquor
is concentrated to approximately 20 rrL in vacuo. The solution is cooled to
5C and the solid is collected by f||trat|on and washed wth 10 nL of cold
acet one af f qidhige ;3024 4 |0.nal of Form|. EXAMPLE 3 S thesis of

Substantially Pure Form w&mﬂffioﬁhepvam.elﬂwm&xanpl e |
i s addeWPreciated that, ﬂmmhmpscxﬁchnﬂaodmhutdfm inPenBERhR toth &%&h{éﬁ U“t" the

sol uti gor hEpled DR iqn is quickly filtere

gl ass-frj tted funn([al?IQ %ey ?‘ﬁﬁ“’f’g" a‘P%Weam%wghmdmmpgm the) room
tenp r APt and m@fﬁh@mvmm y&ci:o:lﬂingly, thIhﬁ:eﬁildﬁ[f%:St nuaitédtgx af g geed to 5C
usi ng appetisdec h s cof ltect ed by«fif-frat rbn- %nd washed
with lopprfe*_y of  col dAﬂr:\g*'f?hanlz':*1 Vi eﬁggﬁ%}(ﬁ"dﬁ; 1. Jpime dﬁeﬁﬂlﬁﬂ th@admaﬂder | i quor
i's conf’é%%mﬁ'&dwmmnmlwmhpmaﬁﬂmme solution is " cool ed
to 5C and the solid is collected by fi'lTtrati on“and washed w th 10 nlL- of
col d nethanol affording an'additional 0.4 .g.of Formll. 1,5,E'_>_gArrPLE 4
Crystal | i zation of.Substantially Pure Form| from an ' '

Acet one/ Cosol ventM xttire To 38 g of Corrpound 1, as preparedi:n Exanple 1,
was added 200 “nl o dichl or'omet hane. The . -mi xture was stirred at 25C unti |

t he solution was honpbgeneous. The 20 soluti on vas- filtered and 150 nL of
acetone was added to the filtrate. The clear, "yel | ow sol ution -was-heated to
renove the dichloromethane distillate. Duri'ng-distillation, an additional
200 nL of acetone was slowly added to replace the voI une of the d| ck

| or onet hane. FoI | ovm ng. :
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renoval of dichloronmethane as evidenced by the distillate terrpe'rétEEB,ZUU‘i
distillation was continued until the solution volunme was reduced to
approximately 200 nL. Heating was 25 discontinued and the warm sol ution
seeded with pure crystals of polynorphic Forml. The solution was
gradually cooled to 5C and stirring was conti nued-f-or »several - hours. The.
slarry was filtered and the collected crystals washed with acetone and «
dried in vacua at 40 C affording 36 g of Conpound | as pol ynorphic Forml.
5 FEB 2004 V\ﬁ 01/ 15700 PCT/ USO0/ 7A051 -35- EXAMPLE 5 Conversion f Pol o0 h
Fo Il to FoVYOM% Milie 5.5 g of Conpound | consi sti ngPor/Ustop#aski mat el y
100% pol yrnor ph Form 11 as shown in Figure 8 was passed through a 30 nesh
stainl ess steel screen and then throu h a Retsch mill with a 24 tooth rotor
and a 1 nun screen. 4.0 g (approxi ma ly 73% of Conpound 1 recovered. The
recovered material was approxi nmate % Form | and 41% Form 1l as shown
in Figure 9.. This procedure could eated to conpletely convert the
Form I'| Weelsite Form |. EXAMPLE 6, 10 Conversion of Pol o h Form Il to Form
| b Hin An aliquot of substantially pure pol ynor ph. Form H-(having the DSC
t her nogram. of Fi.gure 4) was: treated in a TA 2920 Mddul ated Differenti al
Scanni nd- Cal & Mmaﬂlh( DSYS) polymomh dfomy. I tof N-methybNH@vB+2 thienylpaskonyl}- -

B ik e i A e e A
Dat a st M@msmn@mm@eﬁby\mf&r@ﬁl@cMWMet&or d min Data stor age off
Rammp 508/ rieSulaial mgﬂﬁﬁwf’f' P | BPLRRAT, e i€ p S BR ¥on 1

comprisés less than about 6% by weight of a po ymorph Form II,

3. The substantially pure polymorph Form I of claim 2, wherein said polymorph Form I

comprises less than about 2% by weight impurities, less than about 1% by weight water, and

less than about 0.5% by weight residual organic solvent.

4. The substantlally pure polymorph Form I of claim 2, wherein said polymerph exhibits a

predominant endotherm at about 195-197°C.

5. The substantially pure polymorph Form I of claim 2, wherein said polymorph has about

2 molecules per cell and is of the Pibar space group as determined by singlé-crystal X-ray

crystallography. -

6.  The substantially pure polymorph Form 1 of claim 2, wherein said polymorph has

crystal dimensions of about 0.12 mm x 0.05 mm x 0.015 mm and a volume of about 913, as

determined by smgle-crystal X-ray crystallography.

7. The substantially pure polymorph Form I of claim 2, wherein said polymorph has a

calculated density of about 1.37, as determined by single-crystal X-ray crystallography. -

8. The substantially pure polymorph Form I of claim 2, further characterized by the

following single-crystal X-ray crystallography bond distances:

A B Distance
S(1) c2y 1.728(9)
S(H C(5) 1.763(7)
o7 C(6) 1.263(8)
026) C(25) 1.306(12)
N(10) N(11) 1.392(7)
N(10) C(9) 1.352(8)
N1 - C(12) 1.404(7)
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sai d pol ynor ph For ir—eggfiri-sep—eudi-han-—aboye
| ess than about 1 %byA 'ght'maté;" a1 edl
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claim 2, wherein sa¢ wxggnnr h—exk —gedoi o
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950(7); -

_'.943(3) ]




7. The substantially pure polymorph Form| of claim2, wherein saifdFER 2004
pol ymorph has a calculated density of about 1.37, as determ ned by
single-crystal X-ray crystallography. 8. The subst anti al | y pure poI ynor ph
Form 1l of claim?2, further characterized by the follow ng single-crystal
X-ray crystall ography bond di ABDi stance S 1C(2)1.728(9) S1C51.763(7)
Cl.263(8) 02C251.30612 N(10)NI11.392(7) N(10)C(9)1.352(8) N(I1)C(12)1.404(+
.- 5 FEB 20Uk WD 01/ 15700 -38 ABDi stance NI 1C161.415(8 N15C141. 343(8)

N( 15) 11. 357“,3),, %0%3) C191.5: 1410 N(23) C(24)1.530 10 N(23) C(25) 1. 234(9)
231. 365 10 C(4) C QL. 400(10) PCT! USOOR4051 5 F 24981 01/ 15700

PCTI USOOr 14051 -39- A substantially pure polynorph Forml1 of

N net hyl - N- (3-{3-[ 2-t hi enyl car bonyl J
pyrazol -[1,5-a)-pyrimdin-7-yl }pbenﬁgfacet arnide exhibiting a predon nant

cocct o ekt s oomit s RIS o

Cal ori neter,

wher ei nP¥azgoli lp%vbm#nﬁorl}mhenyl)mme sexbibitingsat jradonsihait edBftfehy Mei ght of
a pol ymaoat 72079 & as measured by a D:fferentlal Scannmg Ca]onmeter

10. The substannally pure polymorph Form I of claim 9, whercm wd polymorph Form I

comprises less than about 20% by weight of a polymorph Form L. :

11.  The substantially pure Ppolymorph Fonn Hof cIau:n 10, wherem smd -polymorph Form 1
. comprises less than about 2°/ welght mpunhes, less than about 1% by weight water, and

) Jess than about 0.5% by weight residiial organic solvent B

12.  The substantially pui-e lym_orph Form II of claim 10 wherem smd polymorph

16.  The substannally pure?;
following single-crystal X-ray ¢

1. 391(7)%1 -

1.389(7) -
1.328(7)
1.336(8)
1451(9)




11. The substantially pure polymorph Form Il of claim 10, whereih BB 2004
pol ynorph Form 11l conprises | ess than about 2% by weight inpurities, |ess

t han about 1 % by weight water, an |ess than about 0.5% by wei ght. Tesi dual
organi ¢ solvent. 12.. The.substantially pure polynmrph FormlIl of claim 10,
' ~wherein said pol ynorph-exhibits a predom nant endot herm at about 173-177
C . 13. The substantially pure polynmorph FormIl of claim 10, wherein said
- pol ynor ph has about 4 nol ecul es per cell and is of the P2/al space group,

as determ rmdolh)s-;osi ngl e-crystal X-ray crystall ography. ?g"g}frg@‘
substantial ly pure'polynorph Form Il of claim 10, wher eiff %I ynor ph
has . crystal dinmensions of about 0.357 mmx 0.20 nmx 0.12 nmand a
vol ume of about 1797, as determ negyby single-crystal X-ray

crystal l ography. 15. The substantially pure pol ynor ph Form 11 of claim 10,

wherein said polynmofph hgs a [alculated [densiTy of aqbout 1. 39, as

determ ned by singl e-cryStal X ray ystclloﬂmﬁy 6. The substantially

pure pol yrorph Formgll N(ﬁ3.) clak mC24), - furlt henqed@y actleri zed by the

foll owi ng single-cry. I stances: ABDi stance

SOYC(2) 1. 703(8) S(I 326719 N. 10N 1.11.373 N 10C

91.332(7) N1l :C(1p)1. @; Tl IT- 140! T(}14) 1. 328(7) N

15C(16) 1. 33Y8) N(23)19 € 451(]9) ke )UUA 'O ¥k 70q ABDi st ance .

N(23) C(24) 1. 486 (g) N23¢@p1 29 5(9t(6'ZLdJ_ 3606P343(8y) C "')1.405(‘9) C(4)5
~1.3779- C(6) cEy ] 1480(8) o

_C®) ] Co . 1. 13798).

~ @) C(i6) 1.4108)

. C(12) C(13) 1.353(8)
C(l3) _ C(14) 1.405(8) _
ci7 Casy | 1392wy |

—CaD | o@) | 137909
cI8) | ¢a%. |, 14069
a9  1cenyt T "I'L3'69'(9)’"

sho ©ROY - e CRY: » | - 1.379(9):::..0 |

- C(21) I C(22) . 1.379(8)

~_C25y" TCRD 1548(10)
2 G@)v o) HE). o | 95007):

ce)_ | B | 3500,
€a3)__ | HG) | G

- | _Caa) | He) ' .950(6)
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17. A process for preparing snbstantla.lly pure Form I of N-methyl—N—(3-{3-[2*
thienylcarbonyl]-pyrazol-[1 »>-]-pyrimidin-7-y1}phenyl)acetamide, comprising the steps of:



" FEB 2UU4"WD 01/ 15700 PCT/ USOQ 24051 -41- forming a solution of a

~

crystals to
step of drying the crystals to yield substantially pure Forml. 19.
process of claim 17, wherein the st
steps of- providing N-nethyl-N(3

L L2 | Mo £ R b el sorvdiloniing Sibiote Tl N-Refpiila 3o 2"

i m din-7-yl }phenyl)
acet am

wher ei n
[1, 5-a] "byr |'H130m¢6330i]¢l}1ph
processggf :
N- nmet h I g i g '

y (L}'F @lme%fa

pyri ni di%h

(r:rgtsﬁly?/ene ch or| yl e‘?ﬁ‘%ﬁ‘?

* pyrimidin-7-yl}phenyDacetamid

crystal lization solvent conprising acetone and N-nmethyl -N-(3-{3-[2
_thienylcar bonyI ]-pyrazol -[ 1,5-a]-pyrimdin-7-yl}phenyl)acetaini de;

> cool i ng th ‘?ﬁ jon to forma mass of crystals, and collecting.the
e rml. 18. The process of claim 17 furPGRPSHEMSEI sing the

contactin
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21.  The process of cl“_ i
[1.5-a)- pynmldm-7-yl}phen
22.  The process of clan:n
23.  The process of climm-

thienylcarbonyl]-pyrazo}
24. A polymorph Form'

f N—methyl-N—(B—{3-[2-ﬂnenylcarb0nyl]-pyrazo -[1,5-a]-
' accordmg to the process of- any one of clanns 17-23.

25. A process for preparing ; sibs tlally pure Form “of N-me.thyl-N-(3 -{3-[2-
thienylearbony!]-pyrazol-[1,5-0; idin-7. 1y
forming a solution of a crystal

smg  the steps of:
-meﬂ;yl-N—(S -{3-[2-

n':solvent mmpnmng methanol and
-t pynmldm-7 _ }pheny!)acetam de; a
cooling the solution to fonn am ass of crystals, and éollectmg thc crystals"to the Form II.
26.  The process of clann 25 further compnsmg the step of:

drying the collected crystals to y;eld substantlally pure Form II.
27.  The process of claim 25, wherein the step of forming a solution comprises the steps of:

thienylcarbonyl]- pyrazo

C5C61. 4539 C6C8 ' 1:480% 8C-9,1.37 8 C8C11.41 8 Cl2C(13)1. 353(38) Glgq’j:g :
8 C(13)C(14)1.405(8) PCT/USO0n4051 IT A process for

pure Form |l of N-nmethyl-N(3-{3-[2- thienylcarbonyl]
pyrazol -[1,5-a]-pyrimdin-7-yl)phenyl)acetam de, conprising the steps of 5

preparing substan

A

and

The

%) of form ng a solution conprises the
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heat i ng aedtrmide; wad al | | z‘“‘ti}on sal'vent,: to" effect dl ssolution of the .,
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N- et hy| - N4 8ectamaifeowitina erpsth
pyrim dign- 7 tegm;
clai ms%’? 2?{4 é’%g&g\)%}%%gsls

e .mde: .ac i e process of any one of
-?% p]é'r‘? *-343@@&34% PR 1 o
N- et hyil,34e]pgeirhidin- Zyl}phenyl) 1



t hi enyl car bonyl ] - pyrazol -[ 1, 5-a}-pyri m di n-7-yl ) phenyl )acet am de 'cénﬁEBsZﬂﬂb
the steps of: formng a solution of a crystallization solvent conprising
met hanol and N-nmethyl -N-(3-{3-[2
thi enyl carbonyl ] -pyrazol -[I,,5-a}-pyrimdin-7-yl}phenyl)acetam de;, and
.cooling the solution to forma nmass of crystals and coIIectlng t he
grystals to the Form 11. 26. The process of claim25 further conprising
.the step of: drying the collected crystals to yield substantially pure Form
1. 27. TheWPOBEE®s of clai m 25, wherein the step of forrchysevzagution
conprises the steps of 5 FED AN WD 01/ 15700 -42 PCF/ USOQ 24D51 provi di ng
N-met hyl - N- (3-{3-[2-t hi enyl carbonyl .]-pyrazol -[1, 5-a]-pyri mdin-7-yl}phenyl
) acet am' de; and contacting the N -42-

met hyl - 3- ra 5-a] -pyrimdin-7-yl}phenyl)
tani de W ‘ﬂd'ég cr ygﬁlﬁ‘ftﬁq&&'@ﬁs%‘f’%yé%b" Zﬁ”PY‘%?Fé -[hr-gdexdmidin-typhénzh; . wher ei n
t he N net hyl adkl%deﬁﬁu{ 2-thi enyl car bonyl ] - pyrazol [1

5-a rimdin hen age i.s provided as:a solid.:* 29. Fhe

pr o]ceg >s/ %%“ﬁlﬂ?ﬁlg ﬁ"é [%ﬁg‘]"’“y cafb‘m}%]‘l’ml -, 5‘“1‘1’3’“““‘111"7'3’1}13116113’1)-

N-t het hyl - N@Mﬁm&umﬁm&&mﬁd pyrazol

[1,5-a] .pyri d| n- 7- Wyl ).dcet am de is-provi ded<as.-a:cencentrate in an
or gani ¢ 2& sak Vel é}hg'ﬁ’q L therN-methy] HQZ(Q {3W@Yka¢h@bm0&ent

conpri s@gs ﬁ.e;.g mylﬁeémﬁglgpm&@gm ‘of claim27 further
conpri s ﬁ% ste i the “erystal [ zat i oh sol:vent to:effect
di ssol u Q‘H‘i?&?\ﬁ’ 7, \yherpin the N

njgthyl-N—(S {3-[2-th1enylcarbonyl]-pyrazol-
t hi enyl Qﬂ-&pﬁiﬂmﬂﬁfﬁﬁpﬂmﬁﬂn&@d@ﬁ M&H Qs co#xl:%n\i&'&ﬁ@%h% &gﬁ%gw sl Py =

_/process &or onverti % Form H. -3
Yl ear bof ﬁi" 0? @%’wéW@WIFWMMW&Mé&tO a pol ym or ph
Form | 3Lt henﬁmﬁﬁ:&sﬁfaﬁﬂﬁhmd s%i 2ARSst@fofPr OVi di g a conposi tion;

conpri s poI V. 1;0’ claiXm:9: ‘heati- ng the:-
Conposi H&g'r‘?tng aE % Wé”‘rré‘fﬂhﬁgNﬁE‘?thxl'l‘bﬂ"' }B-pol ynor ph
FormIl; :

_,‘,,,_,;L_ildinof-fl?ﬁh@h}m&fﬂﬂw rmr_phﬂ For m I accor di ng
' ‘-N-(3 {3-[2-& o
ﬂnmy}carbonyl] pyrazol-[l,S-a]-pynnudm-‘?-yl}phenyl)acetannde to a pplymori)fl Foxm I, the |
proms comprising the steps of:
proy;dmg a composition.comprising the polymorph Form i according to claim 9; . . L
h&tmg the compusmon toa temperature hlgher than the melting point of the polymorph Form :
coolmg the composmon to form the polymorph Form I accordmg to, clalm l . :
A polymorph Form I of - :N-methyl-N-(3-{ 3-[2-t]uenylcarbonyl]-pyrqzol-[l S-a]-
dm-7-yl}phenyl)acctamnde made accordmg to the process.of' claun 32.. - N
34. A process for convertmg a polymorph Form 11 of N—meﬂmyl—N-(B-{B-[Z—
tluc:;xylca:bonylj—pyrazol-[l 5-&]-pmdm-7-yl}phenyl)acetannde toa ‘l.)olyﬁ‘:__i‘_lph Form I, the )
process compnsmg the steps of‘ '
agcomposmon co:npnsmg the polymorph Fo:;m 1 according to claim 9; and
mﬂlmg the composition one or more times to form the polymorph Form 1 accordmg to clami 3 %
35. . +:A. polymorph . Form L..of ;N.—methyl~N-(3-{3-[2~tbxcnylcarbony1].-pymzol-[l,S—a]-
pyrimidin-7-yl}phenyl)acetamide made according to the process of claim 34.
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33. A; polymorph Form. | of ;N-nethyl. - h FEB 2004
N-(3-,{3-[2-thienyl cari>onyl]-Pyrazol-[ 1,5 pyrim 4in77 yl}phenyl)acetam de
made according to the process of claim32. 34. A process for converting a
pol ymorph Form Il of N-methyl-N-(3 thienylcarbonyl]-pyrazol-[1,5-;a]-py

| mdi n- 7yl ) phenyl )acetanide to a polymorph Forml, the process conprising,
the steps of providing a conposition conprising the pol ynorph For,1 I
accordl ng to claim9; mlling the conposition one or nore tines to form the

" pol ynor ph W dinbzegccording to claim35. ~ A pol ynor ph FgfridooSfes:
N-net hyl - N-(3-{3-[ 2-t hi enyl earbonyl | - pyrazol -[1, 5

pyrim di n-7-yl } phenyl ) acet am de made according to the process of claim 34.
5 FEB 2004 WD 01/15700 PC r/US001240R1 -43- 36. A process for converting a
pol ynorph Form 1. of N-nethyl-N(3-{3-]2-

t hi enyl g&r bqnyh;}oceggr a‘a;olcob‘]ar&;ga]a Piyslymidrgh N Férmy | ]Iphifnw mamﬁtlﬁltB-QB-[ﬁ-O a
omost %@5‘3% BT R e TR HOR P bR BB Ioch Y eGP Far 1€ heat i ng
t he conposds dﬁ{prﬁin &et grature above anbient t enper at ure but” beI ow t he
Conver P qoﬁéin%tafé’-ﬁm‘?%ﬁ i R P EPph oA FoRE P R Bor i g 10 cl ai m L
and  Comdatifgjthe fwmpadmmmrﬂmﬁ abo@e7 amﬂieﬂafcﬁiﬁﬁﬁtﬁlh: Hﬁobatbh thé meltmg '
oyr i i ne 7 5P B R e Rl SR ekn i ORS IS eemirtibe RV BPER of m 36,
38. A corrpoé?onnﬂrtodmpplymrphg*osubmcenﬁngab Elgingirand For m | of
D phar mac b e s pmeh BB LT Y 50" The compos (1 on of |6 &1 m 35,  aher ei n
the comosi tA opblymmﬁmr Fotat e ibf f N—methylaﬂ-(a@ﬁ{mthﬁtnylairbwﬂ] -Atazol1g5-@Pnposi ti on
el et B LSRR PR o ot tfptss s P 1’ progent in a
unit dd8age A aompasitian comp‘miﬁg snlﬁst@t’mmt ;ﬂrel Flbﬂn 25(bf ny-methyl-N-G {3-[2— '
tlnenylcarbonyl] pyrazol-[l 5-0:] pynmldm-'?-yl}phenyl)acetanude accordmg to clann 2 and a
phannaceutncally acceptabie carrier.
39. 'I'he composmon of claim 38 ‘wherein the composmon is formnlawd fOr oral""
40. The compusmon of clann 39 wherem the composmon is ii the’ form of a plll, capsule
ortablet: - v e TRt oo ‘ "
41.  The composition of claim 40, whcreln the Form Iis present in a unit dosage form atan
amountofabouto l to 250 mg. N S YRR sl el
DN 42. A comiposition comprising substéﬁﬁauy'“iim' Form T of N-méthyl-N-(3-{3-[2-
th:enylcarbonyl]-pyrazol-[l,s-a] pymmdm-7-yl}phcnyl)acetam1de accordmg to clalm 10 and a-
phannaccuucallyacceptable earrier. e '
43. 7 The' composmon of claim 42, wherein the composmon is fonnulated for oral
administration. e e
44, The composmon of claim 43, wherem tbe composmon is'in the form of a plll capsulc -
ortab!et. L . ; i AR ST Y e can R
45. - The comp081t'i'on of ¢laim 44, wherein the Form 11 is present in a unit dosage form at an

amount of about 0.1 t0'250 mg.
46. A method for treating insomnia in a patient in need thereof, comprising administering
to the patient an effective amount of substantially pure Form I of claim 1.



42. A conposition conprising substantially pure FormlIl of = 3 FEB 2004
N-met hyl -N-(3-{3-[2

t hi enyl car bonyl ) - pyrazol -[ 1, 5=a] - pyri m di n-7-yl ) phenyl ) acet am de accordi ng
to claim 10 and a pharmaceutically acceptable carri 43. The conposition of
claim42, whérein the conposition i admnistration. fornulated for oral 44.
The conposition of claim43, wherein the conposition is in the formof a
pill, capsule or tablet 45. The conposition of claim44, wherein the Form
Il is present in a unit dosage format an rﬁf? of~ 0 250 ny.
46. A nethed for treating insommia in a patien th gbdp%‘é%eéfi conpri sing
adm niStering to the patient an effective agmmmnmmamm ally pure
Form I+ of claim1l. 5 FEB 2004 245 1 EXPRESS MALL,  NO.. EL89 Eaaiu

01115700 -44 PCE' | U500n4051 2001 47. A nethod fe:o-r-qundum Hgf S in a
patient in need®W&Meof , conprising adm ni stering FERE" patient an

ef fective anount of substantl ally pure Form1l of claiml. 48. A nethod for

i nduci ng sedation or hypnosis in a patient in need thereof, conprising
admnistering to the patient an effecki.ve anount of substantially pure Form
| of claim1. 49. A nethod for induci ng skel etal muscle relaxation in a

patient in need_there si,n ster to .t lent an
effective amoufit of“"ﬁ‘g‘f%"fﬁﬁ‘f“l?gi ""%a" " ('#ér‘ﬁ te rgfgagmlm{&%ngg% A met hod for
treating i nsorrﬁ‘f“a"?“ﬁff"a‘“ffa?‘i'“é‘ﬁf“b’l‘“ﬁ“a é‘d“’f‘h’é’f‘éad‘f conpri sing administering to
t he patient an4®ff acweiheddordmigring sedgipn gthtvs@'antalpaﬂﬂ?‘y" sertesreefofoRiee of cl ai m 9.

51. A nmethod f edinisRhd Gith3 Gatiént 4 effectiviamdunpll fubstaittallyipiite Fo@€lbf dldive. eof , conpri si ng
admi ni stering o tmﬂm%m kb mﬁﬁuﬁcﬁ&k&a\f&uﬁ%ﬂ@ﬁm&im&u@%ﬁmg ally pure

Form 11l of clai hypnosis in a
“patient in nee&J'T']Y"I’fté'?"éf:?fth"pa@eo"h%F'?s "°nam°""l S"HS%" dﬁ'@rlﬁ'g“owm%ﬁ{ atient an

ef fecti ve amoufft of‘@&‘lﬂﬂﬁ'ﬂ‘t“ﬁﬁ“@?a'ﬂﬁ?’%"“ﬂb?emﬁffﬁtff o i @? A net hod for
i nduci ng skel ethapatiomas effeqiveampunsofgubsgsiially pureFordt Af 842 > n need t her eof
conprising adsi ni gimetiddRgindutngtsled ifppitirein hecdifiicef doapbinaadmizitanaie thof
substantially %lin&nﬁ%mﬂnluncﬁfsuséaﬁlamp&eFo'ééuofé&mﬁbocess for converting a

pol ymor ph For nhll Q et%kdrfﬁtun%kng Dhadids tﬂ"?‘lyp[ncgls fah pﬁQMlzrp@Edhﬁ.RM{ Jompnsmg

administering to the patient an effective amount of substantially pure Form Ii of claim 9.

53. A method for inducing skeletal muscle relaxation in a patient in need therepf, comprising

administering to the patient an effective amount of substantially pure Form H of claim 9.

54, A process for converting a polymorph Form H of N-methyl-N-(3-{3-[2-thienylcarbonyl]-

pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide to a polymorph Form I, the process comprising

the step of exposing a composition comprising the polymorph Form i to thermal energy, thereby
D forming the polymorph Form L. .

55. A process for converting a polyrﬁorph Form 11 of N-methyl-N~(3-{3-[2-thienylcarbonyl]-

pyrazol-[1,5-a]}-pyrimidin-7-y1} phenyt)acetamide 10 a polymorph Form I, the process comprising

the step of exposing a cemposition comprising the polymorph Form 11 to heat at a temperature

below the mélti'ng point of the polymorph Form II, thereby forming the polymorth Form L

56.  The process of claim 55 further comprising the step of cooling the exposed composition

after heating to form the polymorph Form L

57. The process of claim 55 where the composition is exposed to a temperature above 15° C.

58, The process of claim 57, comprising the step of cooling the exposed composition to form

the polymorph Form 1.

59. The process of claim 57, wherein the composition is exposed to a temperature of less

than about 172° C. .
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py 1-[1,5-u]-pyrimdin-7-yi)phenyl)acetanide to a pol ynmorph Form-15 FFR 2004
process conprising the step of exposing a conposition conprising the

pol ynmorph Form 11 to thermal energy, thereby form ng the pol ynorph Form 1.
55. A process for converting a polynorph Form 11

of N-nmet hyl - N- (3-{3-[2-thi cnyl carbonyl | -

pyrazol -[1,5-a]-pyrl mdin-7-yl)phenyl)acetani de to a pol ynorph Form 1, the
process conprising the step of exposing a conposition conprising the

pol ynmorph Form 11 to heat at a tenpepgqture below the nelting point of the
pol ymorph Form 11, thereby form ng the polynorth Form 1. 56. The process of
claim55 further conprising the step of cooling the exposed conposition
after hedili ng The rrovess ohelaiso 5§ nwthbr ¢umprising the steprd gopbing g oposddai m 55
where the co sitign is expose Q tenperature above 15 C. 58. The
process 5?“?g§ﬁﬂ? P“B&ﬁ%?@@?ﬂﬁgﬂ%’ aIrep of cooling the exposed conposition
to form the polynorph Form 1. 59. The process of claim57, wherein the
conposition is exposed to a tenperature of _less than about 172 C. 5 FEB

200't 45680. Phorenest derscaveding mmiymephtlum HogpN-giefyl thE-634y of

| i h iction to.f | h, F A
orocess FREnIRROERRERAI bRl P IR o 8 Bty
t hi enyl caohaNyite proécag @bmpdisig dhe M¥p ofefpdding ¥ dRPGININ esiprasthgiehe 0 a

pol ymorph Form 1, th rocess conprlsin% the step of exposin
AT

conposi t ipol’Ynmn]pFDEnrig tQplheﬂf Pt (emnesHUIRF AT 4bove thomelting EPiP%g{)%Peat ure at
. ab i | Nt . | th
e i ng BRDROIB TR B 1ofer iy wRRnERG HoE e polfiloipB gt 50 LPE

| . 62. THer¢gsyforaimgahe polgmorghlForfril.t her conprising the step of cooling the
exposed conposition after heating to formthe polynorph FormlI. 63. The
process of claim6l, wherein the conposition is exposed to a tenperature
of about 37201, Brodd£8H Qhim 61 futther dniEREE: ML stehVBobiEng HdldupBseaconpr i sing
the step of coof ng the exposed conposition after heating to formthe

pol ynor photfpesition afés hedting tp fome e polyradrph o8B . wherein the conposition is
exposed to a tenperature of about 1920 C or less. 66. The process of claim
65, further conprising the step of cooling the exposed conposition after

heating 9. foTH:thoc&8! ¥wlsth 6L Mvherein the composition is exposed to a
temperature of about 172°C or greater.

64.  The process of claim 63, further comprising the step of cooling the exposed
composition after heating to form the polymorph Form I.

65. The process of claim 63, wherein the composition is exposed to a

temperature of about 192° C or less.

66.  The process of claim 65, further comprising the step of cooling the exposed
composition after heating to form the polymorph Form I.

67. A process for converting a polymorph Form II of N-methyl-N-(3-{3-[2-
thienylcarbonyll-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide to a polymorph

Form 1, the process comprising the step of heating a compeosition comprising the



O

9

&7. A process for converting a polynorph FormIl of N-nethyl-N = 3 FEB 2004
t ki enyl carbonyl | -pyrazol -[1,5-a]-py '"imdin-7-yl}phenyl)acetam de to a

pol ymorph Form |, the process conprising the step of heating a conposition
conprising the FEB 2U0 46 polynorph Form 1l for a sufficient period of
time and at a tenperature sufficient to formthe polynorph Forml. 68. The
process of claim67, further conprising the step of cooling the heated
conposition to formthe polynmorph Forth I. 69. A process for converting a
pol ynorph Form-11 of N-nethyl-N(3-{3%{ 2-

t hi enyl cap&gﬂmkﬂh murae all - fok, 8- abffitydnt Mpdiiod 7ofy tilnehend/ | ataa efenipeirateret 0 a

pol ynor ph orml, the process conprising the step of exposing a

conposi t i sHtieignideiferm thetnoymerphfeBndh Form 11 to mechani cal energy for a
time sufficient to formthe polynmorph Forml1. 70. The process of claim®69,
wherein the conposition is exposed to nechanical energy in a particle

si ze-redugs.ng The prarksssof oldim SNefupthec esrapriding tiri siepr 6f codlimgethe Hehtedparticl e

si ze-reducing apparatus is a tril]l. 72. The process of claim71, wherein
the m |l semeesitcwytadomy dgpohangypblgmlonsi sting of a fluid energy nill, a
jet mll, aroller mll and a ball mll. 73. A polynorph Form | of

N- et hyl - N- (3-{3-[ 2-t hi enyl car bonyl | - pyrazol -[ 1, 5-
al - pyri m 69.n- 7Aypiopéssnfpk )canedrting de palydergic Forrdi I goft N-methybNeGeEs[Bf any one
of clains_ _54-72. Lo .
thienylcarbonyll-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide to a polymorph
Form I, the process comprising the step of exposing a composition comprising the
polymorph Form II to mechanical energy for a time sufficient to form the polymorph

Form 1.

70.  The process of claim 69, wherein the composition is exposed to mechanical

energy in a particle size-reducing apparatus.

71. - The process of claim 70, wherein the particle size-reducing apparatus is a

mill.

72.  The process of claim 71, wherein the mill is selected from the group

consisting of a fluid energy mill, a jet mill, a roller mill and a ball mill.

73. A polymorph Form I of N-methyl-N-(3-{3-[2-thienylcarbonyll-pyrazol-[1,5-
o]-pyrimidin-7-yl}phenyl)acetamide made according to the process of any one of
claims 54-72.



