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WD 2004/ 018476 PCT/ US2003/ 026870 NOVEL POLYMORPH OF
N- METHYL- N- ( 3- { 3-[ 2- THI ENYLCARBONYL] PYRAZQOL- |
wa 2@4a]84RYRI M DI N- 7- YL} PHENYL) ACETAM DE AND PCT/US2003/026870
COVPOSI TI ONS AND METHODS RELATED THERETO
CROSS- REFERENCE TO RELATED APPLI CATION 5 Thi s
apROEL PON YNIORPE ORN-REEI VT -\ 3-%@-11?HEMGMQBONYL]-
Application No. 60/406,072 file ugust 26, 2002,
whi ch i BYR&ZENy[ 1, redPPRIMIBINGY YES PHERYIQAGETAMIDE

et 1GNP RIHECT I AN g0Rs B § TP BdkebE, o

novel pol ynmorph of N-nethyl -

N-(3-{3-[2-thienyl carbonyl]-pyrazol-[1,5-a]-pyrimdin-
GRS REHBRENCE TANRBEATEDCAPPhECAHON vi ty over a wi de
range of indicatjons, and is particular usefuyl for |

the treat ap ‘Fa‘i‘%@mﬁ?sat,heah?aefitoof&éi%ab) IHPRE é\phigation No.
DR FiIRAA G FBL SRBS iR & hitkbP Rbpdrlied 5! in i
Art 15 Tﬁe term” ?ﬁsormi gy, [ S%{Jsed }?o %Ié%otérlg%e%‘;aﬁ%re?&ce n 1t
antiredly.t i ons related to the perception of inadequate or
non-restful sleep by the patient (Denent,

I nternational Pharmacopsychiatry 17:3-38, 1982). If

Gﬁq eRLGET ';nﬁg;@j] y result in disturbances
}li'ﬁaéet a %ﬁqlﬁsﬁnﬁa# over aﬁdfgody function including
reduced productivity and significant changes in nood,

behavi or and psychonotor function, and a higher 20
Higld VeioRpr bi dity and nortality. Traditionally,

H dity and i /
HC oar ROy Bhuidn RRLAY A AEP S & SR T ARR of Romethy-
N\%(g-i{wﬁE-tlﬁBx@l&dﬂlﬁbt@q%ﬁé@l-[ESJOpryﬁﬁlidihypgl%lh&lyBMﬁde which

The early hypnotic agents, such as barbiturates, while
hes petitity\aver a ayidefapgeiobindisatdensyandois partigalrlydisefufifor the treatment

f.f I - | | ' . l e,
Bl B8 ROSH whE oy Bbrosl Pt ReeaBirn”) o Rav oy,

confusion, depression and a variety of other residual
effects many hours post dosing, as well as having a
Descrmptidnf the RelatediAsyy hi ghl y addi ctive. WD 2004/ 018476
PCT/ US2003/£026870Q,. During the.1980' s, t .

phar _rraceuﬁ{héaﬁm? r SEPHRH giSquFqé‘b ﬁ{r???céib§h$ff%rﬁfllté?/%fe}afwo the
fRadeptién bR tiRRlcgitde A NRN-EMRI ARRNHEEE A Pade@NRDEMERE Inrernational

benzodi azepi ne cl ass of
Pharmacopsychiatry 17:3-38, 1982). If left untreated, insomnia may result in

disturbances in metabolism and overall body function including reduced productivity
and significant changes in mood, behavior and psychomotor function, and a higher-
incidence of morbidity and mortality.

Traditionally, the management of insomnia includes treatment and/or
mitigation of the etiological factors, improving sleep hygiene and the administration of
hypnotic agents. The early hypnotic agents, such as barbiturates, while effective,
elicited a spectrum of unwanted side effects and longer-term complications. For
example, barbiturates have the potential to result in lethargy, confusion, depression and
a variety of other residual effects many hours post dosing, as well as having a potential

for being highly addictive.
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sedati ve-hypnotics. This class of sedative-hypnotic

agents showed substantial effectiveness in producing
w@2malbm4ng ef fect which results in sleep-like BCHUSR03/026870

man and 5 animals (Gee et al., Drugs in Centra

Nervous Systens, Horwell (ed.), New York, Marce

Dekker, | NSyringl8851980s, ]tl’a)ég'pliéraacéﬁwcahaféaﬁn&ﬁ@ﬁﬁomnla shifted
safety margin than prior hypnotics, barbiturates or

aghaly drcah bhanpeineates andodhier NS Segresvants itpwardthe beszediagepine class of
s?(iqige;}lypﬁéw§$gf dl az egsn r égggéél S}ﬂ%ﬂ)%ﬁaag%qg g%h%w/@g substantial
e‘ffe&t’i‘ve‘?@é’sﬁhg)%cﬁkﬁlﬁ'a Qauey ec?fect'WﬁWh hanrodi i288at& B %nan and
possess side effects 10"that |imt their usefulness in

anianalai(ﬁ}epai |aénﬂ)rpgspui &tntoaisNervhes Systemb| Hoswélh¢ddigddNew York,

NS ERery Fe B Bpmeint oy s ed angaier, kD, wpieiy than prior
%gﬁétﬂ:g b Sf?@r%&* ok Qﬁ@?ﬂ; gxfa L@Mk%d?e; 'N‘f@éh'ax?lgmo(ff Action

si ng, angover next and I mpal r ment
off Baazydihospiries) Cpgta fand nGueesgardifeds. )r &an tYoyk, Ha\reav\Pxei;sasiws p-
of agents_has undergone devel ogrrent These 15 agents

1549). n‘%ﬁwk‘)térpfbtmuéaf%l AYEYEnFn e ogjuzemings #lsp possess side effects
Ezﬁl ffr?x it 4€rYudeRufess AR Cdehhl S&%Pg)%éulaﬁb’xpst yp[%e?é‘ }cn)?ems include

enzod i aZepl ne receptor. |s r ptor ‘sel ec
sy Mitht thdreCN'§ ldepressants Qéﬁpﬁﬁhlﬂ)y alobhall) thé GS&lcﬁmﬂiﬁmO Uﬂ dﬂerance
are able to exert a robust pnotic effect, while
URPB deRfshEASNg FeP A daiAsqragR éeli(afv@afde%cynmwor@f rdosiag Yangover

R e

Uni ted 20 Mbtrecentfparhewnelasd dfGigstshng ﬁﬁdeegdn@raie(zﬁaﬁvhem These
for marketing in the United States was Anbi en

ageusF prechorhearediagepine cmp@wdswb@b dindoselackuely to a specific receptor
di.ne backbane

da
4B 0GB I8Py Pomepish S Bgrouent to b he
RAPhieHh 5,0OWRIeH itk se mﬁg(ggﬂgz arOibid B et £RIARhyphbHiCTfdc while

a pyrazol opyri m di ne-- d compound, has received FDA
am@prmns@@m @ns. lmpeqved;t saﬂ@ty profle, 388ve Gohdhe non-selective, -
non enzodl

d/ th ds
TGRERe BRnR frate i TRV Be @R 10 Pl dapue e United
Sﬁath Fodd 484 Dkd AdqnlﬁggathFIﬂA)gﬁ rAaketiny il theB0dited States was
4,654, 347; 5,891 1). Wiile significant advances have

Awpbien r(adpldﬁm tatiate)f whikch] js bdsed en ithe isnidddoparidine bdckibnng {yee U.S.
o CBE 360 205 SRSEHER PO 508" compouna
KnBhexd S%atﬁr(%élkialﬁﬂ),'»vﬁemk % p%%ol%klﬁ'i‘mﬁﬁx‘i@%&@@' do?npound, has
N- et hyl - N- (330

r¢&®i{d- FRAeapproal liwaylU - Pyteat dlo- mazs ;S4B). pyOther utirRbehzydihzepine
phenyl ) ace am de (referred to WO 2004/ 01 476
cPEPO s fiemaking 9 us‘@%ﬁkﬁf‘o?i‘mf alsedyep trmartad (see,

r3 4{'7%&8353,%9;0839&! R4 R6C81 0807 %, G962 %,895‘,%91).

While significant advances have been made in this field, there is still a
need in the art for compounds that are effective as sedative or hypnotic agents generally, -
particularly in the context of treating insomnia. One such compound is N-methyl-N-(3-

{3-[2-thienylcarbonyl]-pyrazol-[1,5-a]-pyrimidin-7-yl } phenyl)acetamide (referred to
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has the follow ng chem cal structure: H3 rNyCH3 O
N ~NS OS5 Conmpound I In addition, U S. Patent Nos.

W6 28341224 and 6, 544,999 are directed to pol ypor/ph2003/026870

Form| and FormIll of Conpound 1, while U S. Patent
Nos. 6,472,528 and 6,485,746 are directed to

HeYdih B@SC&nﬁaﬁldCPT)t IInRUnd ¢ligaselosdéeRrest PHt%htyNooé 399 621 and
Compound 1. Wile Conpound | has proven parti cul arly
has i felloyingwhemfeal strustirerent 10 of i nsommi a, i nproved
fornms of this conmpound are d?ﬁkred particularly wth
regard to enhanced sol uhility, egal bioavailability,
ability to be readily f atgd, ease of synthesis,
and/ or physical stabili Thegpresent invention
fulfills one or nore of ese needs and provides
further rel ated advant aggs. | EF SUMVARY OF THE

I NVENTI ON 15 The prese i NVextion is generally
directed to a novel pol yc form of Conpound 1,
referred to herein as "pdly ph Forml1I1". Pol ynorph
Forml1Ill exhibits a predom t _gndot her m peak at
about 191 C (as neasured by®a TA 2920 Mdul at ed
Differential Scanning Cal ori net DSC) at a scan rate
of 10C per mnute). Polynorph FormIll also exhibits
an X-ray Powder Diffract i(?mnp:mhdérn with 20

8“2‘6?“’2? IR GicRAin LES. St 8V 180t andoes F ag e directed to
A 3¥o8n Ila%d%on%QI éf c&%{)@undei -whif 8 BPafint N%E 6‘6 472,528 and

spem?l cally, such characteristic peaks are at
i, 748 a1¢ diaended torsyntbesinandOn@olleiwelchsy, Irdfspectazblylaf Gompound 1.

20. 7, 30. 8. . P h F I has . it
over a w d\éhﬁ%\g:ﬁg‘pé?fm%ﬂa&a%/ g‘éivg% .l?ggfc Yi mgnﬁ%g}“ rltheytreatment
Htihdohdnta a}ﬁlg?ov%acfaﬁﬁ V?fytﬁﬁd(!oﬂ{pogﬂ{%&tz %534?%%%%%9@&%1& Yegard to

and, nore specifi cal for
ﬁ@ﬂcb&%ﬁﬂﬁﬂ@ﬁ&?ﬂ bioavailability, ability to be readily formulated, ease of

synthesis, and/or physical stability. The present invention fulfills one or more of these

needs and provides further related advantages.

BRIEF SUMMARY OF THE INVENTION

The present invention is generally directed to a novel polymorphic form
of Compound 1, referred to herein as “polymorph Form III”. Polymorph Form III
exhibits a predominant endotherm peak at about 191°C. (as measured by a TA 2920
Modulated Differential Séanning Calorimeter (DSC) at a scan rate of 10°C per minute).
Polymorph Form III also exhibits an X-ray Powder Diffraction pattern with
characteristic peaks (expressed in degrees 20 (+/- 0.2°@) at one or more of the
following positions: 10.2,13.3, 18.9, 20.7, 22.2, 28.1 and 30.8. More specifically, such
characteristic peaks are at 18.9 and 28.1, and further at 10.2, and further at 13.3, 20.7,
22.2 and 30.8.

'Polymorph Form III has utility over a wide range of applications,

including utility as a sedative and/or hypnotic agent generally and, more specifically, for
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the treatnment of insommia. Thus, in another
enbodi nent, nethods are disclosed for treating

wo arous7eondi tions, including insomia, by  PCT/US2003/026870

adm ni stering an effective amount of pol ynorph Form

1l to an aninal or subject in need thereof (referred

th® td foft s@mmaoatl'hﬁ@tt Janof@BH et¥Bdiffehd, Xnétﬁo@s are disclosed for
war m bl ooded ani mal (1 Acludi ng a human

tezabingi varmms copditiymsp rqntudlﬁcg insdrhiiaj sy asinrbﬁis&nngah Ieﬁfeqnmeetmount of

that cont ai ni ng, | ess than 2% by,
rpﬁ. Fogm Hlotosan ﬁ%‘ﬁn [R5 bIesh wynﬂséﬁéeﬁtegﬂg@ﬁqrred tar’h?fem as a

PRl G S Al e

vvei ght t otlalonk rgmbodimeas,, pdlﬁﬁSrphl’lhiﬂmdﬂ)IomtsuBstKﬁt%llyypure — that is,
ght water, and |ess than 0.4% by wei ght resi dual

cep@zamn& lespihga AP by Weight it imenritiasnisas thenebowtdiyp by mgight water, -
anﬁ l'eE]s ‘tlﬁﬁ @g%ﬂb fwé Ofgg%lalt h%fgrsolwntQt ol elpgzt more specifically

orm ong W nore’o
esixtboatrﬁd:dtl 18ss, thawli %ab;ewelgamumhmpanu&t lest ten FHou1®.78% by weight
Conpound 1. For example, such a conposition may

‘E%ﬁfpﬂmck]és%jbﬁly%ﬁpw Wétgll‘ﬁ teﬁlriu@ll%g?guwotwnbne or nore
th |
ST T

| &m&%&m&ml mmm aqextgo Withofd BFnidre CRh& By BthBineP solvate,

to 100% pol ynorph Form 111, or any anount in between
amcfrplnowxahpﬂer forms @foﬁpmswndoh rhigy example, sech es@mphanon may

0/ O 50/ % % 20% 30%,,40%.0r 5
SHEERE PRSP FotprIiaie YR Bag & B Y puyReTRe ms of
dof ﬁ%ﬁp&ugglyﬂmh‘}h tFofn CORRPST FbAR-II.  More Sf)emﬁcally, the
Al'ternatively, e conposition nmay conprise at |east

msmowna-ymp@s%romcemnemm 99086 pd9mod, Bsvindil, or any

20 99, 9% ht of | h F Il
SFEREF RO o1 CSFABBIG e FOPHOS UGB RYBERES G5 (59F Py, 0-5%,
129, AAM R %310")@ rBO"/@Mb% Br fj@‘%tﬂ}e\{lel?mqiomrph Form IIl based on *

pol ynbr ph’ Form | may be formul ated as a
thé dotalpareerrit mdlCampqnmdl It inothetdoatpositnn.aiAlseraativelyl it camgposition

A FOTaRFSe (0 r1otb oAy B At 07k A0PS, 95h0 EREoRs W, 99.5% or
W%'b%r\lﬂfﬁ%lrt 03 gr]ﬁ&ﬂ?%hﬁ'lﬁ sémé(n ﬁ%%ﬁ?aﬁot{ﬁr#ﬁ&n@ﬁnd 1in

forms tabl ets and capsules for o
theloompasitiomt i on. | n still anot her enbodi nent, the
phar maceut j cal gn'pom tion conprl ses _an effect ive

dosage amduiff topIEERsIEtAR. and industher embodisasigpolymorph Form III

B o9 g T OB, MRSE0 o
ficme of pblyrrtdhph FormdHi inl @mbindtivat witls onk Her ikl plarmskdtutically

of Caonpound being 100%. In other words, at |east a
f@emt%hlﬁ cy@tet(é)nt Syeh spPmppTitioNsnBay apuEsen tvaiFyhenforme including -

pills, tablets and capsules for oral administration.

In still another embodiment, the pharmaceutical composition comprises
an effective dosage amount of Compound 1, wherein Compound 1 comprises at least a
certain percentage of polymorph Form III (based on the total amount of Compound 1
present in the composition — that is, the total amount of Compound 1 being 100%). In

other words, at least a certain percentage of Compound 1 present within the
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4 WD 2004/ 018476 PCT/ US2003/ 026870 pharmaceuti cal
conposition exists as polynorph FormlIll, with the

wo eoaionsieé of Conpound 1 being in a differentrPéDUS2003/026870
including (but not limted to) polynorph Forml,
pol ynorph Forml1l, or any other crystalline, solvate
p‘ﬁﬁnﬁd&_@ﬁtmpléﬁm BERDS Jexistd ayeﬁolﬁn&?ﬁtmﬁl NO TR remainder of
this invention provides processes for 5 naking
Guohpownd ptbefrgrimaldifferedormexacipliag (batinptrbmptiad g rpolyinkdrph Form 1,

be de b a rovidin heated crystalljzation
PO %{Jr grsq&wéﬂégﬁfya@ﬂawg?o?‘(%s LR REONOBP S and a
nucl eat | ”Q%gsg:‘? fi l&é?hexﬂﬁod"iﬂ&‘&?rihﬁfin%ﬁ(t?&na:pfolv?cies progesses for

pol ynor ph mlIll) thereto In anmounts su clren

makinge polgmyathaF dry HL.i &or exarmpgie.ypalymbrphoForm 111 magrist fede by (a)
collecting crystallized polynorph FormlIll. . :
PepYifigaA hepted; erystalization solyenticompsisingdrtmpatindple by gdine water

. | 'RV i .
B CHRFLERA hyort 8 Aodl LEESRIE AR I vt i
areahgdutfigiait ab lihdirk i cpystalitatien tof Goiidrph FerdIip and (k) keollecting
[ the heated crystallization solvent to a

(b) addin .SO
cwlajb@ed:dw?y%qrph@mlg- dPpleanalip| the wrstallizagion geliver ean be cooled
[\n e [ flcign

P HER O V8 e fiFE Sh Sl BAMorbl ol thas e mpds by @
peoVili@gtd mgated \esfsadllizaziof fobleyieo@Prifias Cdhpountul ! (radding the
pol ymor ph Form-15 |11 nmade according to one or nore of _
heped rystadlization splvent to # wosalveahol midugookFeerlvents. (c) adding a
These . and. gt her .aspects of.t.hi.s i.nyentio 1.l be
rgfs g, Bk it i SRS YGR PR H SreliEationef polymorph
FoeeAll Md @) ceinsdting tAshakel ipBlynftph Fornt Rt Femithr, $@Yrhaiph Form
patent and ot her docunents are cited herein to nore
[Hpaasdefacetling teene ¢roners of giei pyoesssaspd ghis inykntiantis glso disclosed.

i nvention..Each of, t hese daocunents .is hereb

i ncor por at @8 RPd AR ASPRELS q%ﬁH‘isf%"en%n E'E"lf F’? &We’%ﬁp@ﬂeference
tmlBWiﬂg\Béﬁleﬁﬂfesé@f%d\ﬂtﬁgﬁﬁgﬁég th\é%’g, certain patent
Figure 1 is a Differential Scanning Calorinetry (DSC)

ant enthmep gloawmerfts aygotiteddrepdin Fo mmré Ispecifidaliyrset forthsvaious aspects of

-ray powd i ffracti,on spectrum of . pol ynor Form . . .
sy VerBNe, Fmeots oS SRR, SR FEPBISpE Y TEfrepe in its
egg} T rph FormiIll. DETAI LED DESCRI PTI ON OF THE
I NV

| ON As nmentioned above, the present invention is
generally directed to a novel polynorphic form of

RRRIEF BESCR R ENESF TErec SruEkAw wAdvs ot HRIE MbGsare.
Al so di sclogfd 1846 MRirdettta 'Chifihd CalRihdlfy (DSC) thermogram of
polymorph Form III. '

Figure 2 is an X-ray powder diffraction spectrum of polymorph Form III.
Figure 3 is an Raman FT Infrared spectrum of polymorph Form III.

DETAILED DESCRIPTION OF THE INVENTION
As mentioned above, the present invention is generally directed to a
novel polymorphic form of Compound 1, referred to herein as “polymorph Form III”, as

well as to compositions containing the same. Also disclosed are methods relating to the
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5 WD 2004/ 018476 PCT/ US2003/ 026870 use of pol ynorph

Forml1Ill by adm nistration to a patient in need of the
wGaame/018ane to processes for maki ng pol ynor ph FO¥/I51003/026870

Solids exist in either anorphous or crystalline forns.

In the case of crystalline forns, nolecules are

WROBE LbBAHPH Porn Ui TH5 IR ratl ! o! Eatﬁ:'n‘ &5 nec&he same, and to
compound recrystallizes froma solution or slurry, it
poevgsses Yatmdking polymbiphdioiidilent spatial lattice
arrangenents, a property referred to as_.

"pol ynor ptﬁ"i‘ﬁ? eXigh {Th e anqrphgusner crystalding foprps. pdn the case of
cBﬂ?afllYﬁed P&Hs}/ Fecu .reﬁg %f'o':'sﬁlgnécp firﬁ%-(ﬁmeﬁﬁbﬂﬁqﬁﬁﬁe'sites. When a
erent pol ynorphic orns of a glven substance may
cdinpberd récpystatbieds fodbrned swlutibn roe sEh@ey, it enynerystalliverwith different

physi cal properties, such as solubility and ) )
spatiad datticy IIFRRZeReNtS ad)é(pgqrq}y,efegp@gi 3§ “pg]ygr%phlg_t@,”‘wﬂh the different

10 Lor;. f I It { OFy: ' .
ARSI ROREIENY Bong e M8 188 oL S dPh P DifiBbdholymorphic
fomad ofAigeh $ubstaiée may diftférefromoday i wittivRi with e¢spBct thmhe or more
unstable faornms gener alblélywconvert to the nore
1

phyigeatoRIgReHES alurly astbibality oands digsociatigny dme t donpisy, saryftd shape,
after.. ffici i of .1l . n i
oPirifeidh, Bitioch, FEV RS, Aoy B0 R b o
ciaaicabbibstagtdihasexigth &l tvasl(drandi8) pd1gmorpRiAfir@b) the uhQABIe forms
I'n general, 15 the stable formexhibits the highest
gensralln gopvsrtito, the meore dhasmodyamienllyi stgble doranst 4t giverx tgmperature -

hem cal.. stabi |l ity. .However,, the .nmetastable farm . :
B b RTT st of RS cayindi ARk maton of el Yapid, the
tH ARy RiORly Sis@bRIfMOR Geteted o b9 tREFHEthsthl1S” W5th. | [h general, -
coonmercial form In this case; the netastable form

the tskableg forime sxhibitashe higheyt exeltingi poinpr theelomests solubility, and the

ngqﬁesﬁlgi ﬁ%ggﬁegrg\ﬁ%rbqt%hq@e gfpwtsgqei't teagllf%stgggr}orr%ur%gy ae?chibit sufficient
BEARUARARBhysidaY stability Bfdef 30EnAT stéAEP LYRBtidns th\WRermit its use in a
pol ynorphic forns (i.e., Forml an Form11) "have

comawiraalk foymb derthis eppsy; tledmemstable. fBrm,Pdthengh Mss stable, may exhibit

6, 384, 221 and 6, 544, 999) . ound 1 is presently. :

RS eSS PYs e ot wablo O Qi EntBed Ryt or beter
biGhilipa@t i on of potential |arge scale production,

Olsr%lgrln icaﬁ?@effort has been directed to 25 the

commer ci alln shakasepsfoCernpownd hf twGopgipmorphic fdpnisi (g, ®omn I and

such _production run, an inmpurjty was_discovered
Rarwrhav arexinyslybsem;eaportech (sS4 U foatant Nes o3 v 6,544,999

Vi : , . : _
GBS 7 JRPEN LI et ol ™
anficipation\afs pstetitiyl ilspe géale Prainon@r, aignifivaht efftr@as been directed to
g;l ynor ph (i.e., pol,yrmréh Forml1l]l) was obtained.. _
thqp roramgisialiseale REAdagtiqrooheomperndely Byring eng guch; groguction run, an

i&%h}i&"&% Bi's]é’o%feﬁewﬁﬂﬂ ?ﬁe end product. In an effort to remove the impurity,

carbon was added, followed by recrystallization. As a result of this subsequent work .

thcase of a

up, it was surprisingly discovered that a new polymorph (i.e., polymorph Form III) was
obtained. While not intending to be limited by theory, it is believed that the added

carbon served as a nucleation site for formation of polymorph Form III.
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pol ymorph Form I11. 6 WD 2004/018476 PCT/ US2003/ 026870
wab@4nssed and surprising polynmorph of this i NREnUSIN3/026870
pol ymorph Form 111, may be characterized by, for

exanpl e, nelting point and/or X-Ray powder

diffracti rg%ﬁg : ' F ,

pol ynor ph g?%%ﬁ Ei:n(aex Irﬁsmg’?oéﬁﬁg%dd oﬂr%hﬁa{%‘t%ngﬁ%’o‘?%}é??nrph Form
[[ig akayabe adlewdcterFed (bygsforeaxatmpiy tgltimg TPoiRO 20d/of AXRay powder
nstruments, New Castle, Del aware)_ Mdul at ed .
dif e dqre §PPATOMSE n n Ay ST iR Fagwe 1. peymogph Fomp JH exhibits a
r - 1 1oLt ' lLu dar.d

s PioRR b, & Ml BT LR Ca 8 o0 (T
IA9finieats] e Cadtle, Wuldvar&Mdliuldtéd SHbtedtidleScanning Calorimeter
understood that the endotherm neasured by a particul ar
(B0 et @ seanatateselaHRC mgr miryte witheanaindjusn sfapdandie s usprbhergin, the
numher of for | nel udi t hey 0 eat | ng, .

QTR gL 15 B} M 0 B L7 ST o AR BER, it should e
unblérsios@d that Niel Wh®itherfdlrhdasadel OBy & epatibver Miffeidhiial, scanning
and upon the chem cal purity of the sanple being o
celosimeter iTidgpendgnt envao embar o fagterss mcég]ulg/th@s@emf hepting (ie.,

s o g oot pRelom g opl RiferT Tttt Yo Bt TR Hiidie
anBt e efie t eGP TRFHS of B sarhpl6 tHeHPE Risted Al TR, ARSendbherm as

The X-Ray powder "di ffraction spectrum for pol ynorph
maeaswie by DSC oprths instrementrid¢ritified @boye amay vary byeas much &s £1°C or

int f ' bl e 1. bel Jhe X- Ra wd
by R A Tl B oy Lo SRty S rere son
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mica standard. The sample was analyzed using the following instrument parameters:
measuring range = 4-40° 20 ; step width = 0.050°; and measuring time per step = 1.2

sec.

Table 1
X-Ray Powder Diffraction Spectral Lines

d value 2-0° Intensity Intensity %
9.15587 9.652 1388 7.0
8.91589 9.912 7718 39.1
8.65670 10.210 19744 100.0
8.16181 10.831 572 2.9
7.88947 11.206 1398 7.1
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3.34446 26.631 1738 8.8
3.30597 . 26.947 764 3.9
3.23885 27.516 544 2.8
3.17029 28.124 4022 20.4
3.01819 29.572 480 2.4
2.97878 29.973 264 1.3
2.89811 30.827 2802 14.2
2.79651 31.977 890 45
| 277443 32.238 354 1 18
2.60380 34415 407 2.1
2.53630 35.360 1434 7.3
2.41973 37.124 262 1.3
2.38437 37.695 253 1.3

The crystal structure of polymorph Form III was determined by single
crystal X-ray diffraction analysis. A colorless plate of polymorph Form III having
dimensions of 0.30 x 0.20 x 0.13 mm was mounted on a glass fiber in random
orientation. Preliminary examination and data collection were performed with Mo K,
radiation (A = 0.71073 A) on a Nonius KappaCCD diffractometer. Data relating to the
single crystal X-ray crystallography of polymorph Form III is presented in the following
Tables 2-6.
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of structure factors but not refined.
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reciprocal lattice constants.
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Numbers in parentheses are estimated standard deviations in the least
significant digits.

In addition, Figure 3 shows the FT-Raman spectra of polymorph Form III
as acquired on a Raman accessory module interfaced to a Magna 860® Fourier
transform infrared (FTQIR) spectrophotometer (Thermo Nicolet). This module uses an
excitation Wavelength of 1064 nm and an indium gallium arsenide (InGaAs) detector.
Approximately 0.5 W of Nd:YVOy4 laser power was used to irradiate the sample. The
samples were prepared for analysis by placing the material in a glass tube and
positioning the tube in a gold-coated tube holder in the accessory. A total of 256 sample
scans were collected from 3600 — 100 cm™ at a spectral resolution of 4 cm™, using
Happ-Genzel apodization. Wavelength calibration was performed using sulfur and

cyclohexane.
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saleBt @.h Adsisdies 2 lfw enpupd | éfl%@fgﬁb%@ém?‘;edﬂamoewlvem to
){1\%1 '115 ;H’Véi_rﬂfsf)ﬁfu%g (vhikh! B) thSP b RRE %x%@éry@hﬁﬁt‘f@] solvent.
i's nodul e uses an excitation wavel engt
Tie cbﬁiﬁéhtllaﬂbmnﬂCampbmiﬂ Umngai thi ersalvertndoligionl mGadmpe from 0.1%
detector. Approxi mately 5 Wof Nd: YYD | aser power
Winweighlelp the spiFatign Jointt hEu% spRAcBiratignewidl; of £RpISesvage dgpending

‘81 ofiPfecq Jlgéra al ¥Sevplcnv Ry acs'se&ehgesomﬁr asa'hgw Gith , warmer

ass t Ubed an positioning the tube In doat e

témb&ahl@ésd@heﬂaﬂy tallewinpCtos sl prepAation af noke 2&&33&1&9&1 eolutlons of
scans were collected from 3600 - 100 cm -1
Gorepaund| 1. r lsgsneral, dhe ef-solventyshould gidhip the dlSSOluthIl of Compound 1,

but not negatively interfere with the formation of polymorph Form III from the resulting
crystallization solvent. Suitable co-solvents include the same solvents as identified
above for the crystallization solvent. Further, the co-solvent and the crystallization
solvent may be the same or different. For example, both the crystallization solvent and
the co-solvent may be acetic acid, or they may be different solvents (or combinations
thereof).

In one embodiment, the co-solvent solution containing Compound 1 is
added to the qrystallizaﬁon solvent or, alternatively, the crystallization solvent is added
to the co-solvent solution. In still another embodiment, the co-solvent solution may be
at or above ambient temperature (e.g., heated), while the temperature of the
crystallization solvent may be below (e.g., chilled), above (e.g., heated) or at ambient

temperature. Alternatively, the co-solvent solution can undergo a solvent exchange and
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Happ- Genzel apodi zation. Wavel ength cali bration was

perfornmed using sul fur and cyclohexane. 13 WO
wQoO@4/00su861 76 PCT/ US2003/ 026870 Pol ynor ph For npd1/S1083/026870

be prepared by crystallization froma crystallization

sol vent containing Compound 1. As used herein, the

term_ i cryst e I r
f%xghglsg%lu 101)(() ?}) g teroé?l\[l/éé)gl? mcig ru}éemgf rgﬁfsp%oﬁtlgg s dl%%’lt. 44d Compound
1P @ Rk &fiple ACbMpEUNAST laly ibe Qﬁks@ﬁle@% ¥ R4t thvEﬁt[ follolled by addition
Representative 5 crystallization solvents include
tpalseqond gplyentt and thgm%dloa\fedwr%masl of il gt part ebihg it sokysat (e.g.,
B (%[lsglu oI vents, and nore specifically include acetic
Aty hylene chloride, acetone, nethanol, ethano

pr op:’:mol Cb%tﬁﬂ%tnon%ﬂ%l¥ﬁ6@hqt&m THmay %chfb'v@dl fby|add1t10n of

ether, acetonitrile uene, water, and conbi nati ons
caitbon epfother nuelpasingragenti togthe crystlabhzatwry sal¥gnt icomtpingrg Compound 1.
’solv t co [IS s..acetic,acid

whi ¢ ter.i .
cF S S o om?anaaﬁaystwe e tion of
“Bﬂ&elera)féﬁrﬂl Wh?cﬁté Qﬂfsﬁt@ 'S'ilcl@'ntuBl@f ma§ &eld SpdManeously in a
[Tquid form Wen adde as ‘a solid, Compound 1 may be

sipersdterafed ronysteflise sczlvﬁnt dngpthed evillgrownytodadger crgghisd Foomation of

that aids its d| tio th| the,cr al l.i zati.on

AR A ot 257 SO D i gental or
o‘géﬁﬁ ANE \I\ﬂ} g s&n&ﬁr&@ﬁ Vo mEQer Sk béjd@st ePa&Rla¥@MNarbon. In a

u i on, I's thenh conmbined with
speqﬁt a)kdrmlzla(sea kExgsmpledntelovtl additox ofiz smali amotmt offactivated carbon

PR SO L A e
%g&&x‘pﬁtt é(Rﬁ‘in slté 5 V\ﬁ E%Fﬁﬁorgﬂ dePeftl QboHRRY be added

eratur vent sol ution
dithéldoefmtoh after the addltlanp’éuhama% gﬁnh imfdrsnatidn of/\pcrlgmbanh Form
t he preparation of nore concentrated sol utions of
I&onpound 1. In general, the co- solvent should aid in

the di ssol i.0 1 { in.e
interfere %ﬁcte hg#t%éecgg%??g%f %?l Bﬂl{ Fgﬁlé] li1 b\é h%d as the
ducRANifd Bgehe Bt Héded crystalssion khﬂ)sé@ﬂidno ﬁryS(allimﬁtbns (qudlﬁ’ﬁb@h Form
co-solvents include the sane solvents as identjfied

IHb%we the PWFWEIZ@FIS)ISﬁ@IVFI}tZ dnians egehagament, thgraryallizatie solvent is
cf) IbV e(Pd§sfofvrfrq%tn ru}ﬁ t allA hl%? %Q{l(’h%? o\fﬁeﬂt su%yleb&ygtglﬁzatlon

er or exanpl e

s%[\béﬁi ahhd &%tblﬁﬂatﬁﬁ' s6BRht BNKen deb@edcWith ny‘sﬁl'stofT}%Wnlikﬁph Form III,
acetic acid, or they may be different solvents (or

cooledi art fidtared, 2esultingr @bpplqumlb dermantbdi Iﬁemothqrh@nbodlment a
SRRTBRYER T RS8R M B TRIHALPD A B 9 o
dppyopriatel k@1@éhton TRl ¥§thllizati@6Fent is then- seeded with crystals of
polymorph Form IIT and filtered, resulting in polymorph Form III. Such seeding with
crystals of polymorph Form III may take place at any time during the slurrying process.
Alternatively, seeding with crystals of polymorph Form III may take place prior to, or
simultaneously with, addition of Compound 1 to the crystallization solvent.

Crystals of polymorph Form III may also be used as the nucleating agent
or seed crystals in the conversion of a suspension or slurry of Compound 1 to produce

polymorph Form III. Depending upon factors such as temperature, solvent and time, the
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to the co-solvent solution. In still another

enbodi nent, the co-solvent solution may be at or
w@boveisnbdi ent tenperature (e.g., heated), whiPEI/UK®03/026870

tenperature of the 30 crystallization solvent may be

bel ow (e. g , chilled), above (e.g., heated) or at

. i vel I
SR SO LA o DRSS T e may oo
p3 R HHi8 A BruREHF USRHIEAP26870 forma sol ution or

heterogeneous m xture of the crystallization solvent
and Oorrpoﬂfﬁdpumosqscﬂf aémmaélon@muﬁ@, polygprpheForm III may be

SRR s b1 WAl FRP o e SRR P REmBC b Cobicions
CQ&‘&B OI?ROWFI)M $1 an@lofeNdr tBreJpharmbdeudit sty hdcapthbl)carriers,

|'ization of polynmorph Form Il nmay be
mxemwymambu ifs ipogsentf in thechmpostioninhay ampwntahati ingffective to

rége t dtitlon %Xﬁttgrgela ‘he ;é)? A ngc glaafr%lggq%&lﬁalaao ositions of the
p%@mn@exﬁl‘élﬁsﬁ@ﬁfeep&ﬁﬁérpﬁ'%ﬁn'm it Bﬁaﬁ]@ﬁﬂ&hﬁ%ﬂg #bm 0.1 mg to 250

nucl ei ™ around which a crystal grows. Su nucl ei
g pcxrdqspgmd@eadmg lupon thearoutsupferdomnisiratioad and ymrat}{puqaéy from 1

so nt and then will grow into Iar er c
i ASPLOPSRtefanTRarNY Y SapsY Bt iR Bgmined by one
Sgﬂllghtlﬁglré f a seed crystal or by the incidental or

pur poseful addition of sonme foreign solid matter such
as dust orPhamtdceaticaily cacdptable tarriers aspEonifiac toethaspblglled in the

e ther GO RBOBAPBORINGY it e R R OleSRp i e saline
anfl AGHE vat &Cbﬁjc? 8 @ti)on Rd; ﬁ@ﬂfd%rangleldHitdl » bl fRlrd, od/X%fj:rloQth and
ool I ng steps,” yie

subsequent ¢ , ds pol ynorph Form |

offiee commianadiityvebe TddeehpbSitient bar albe be fernorlated be plllsheapsules

addition of the water to result.in formatiqn_of
g81WaF 0P Haligfs ivhich contecs igmadditinagto pplygiomhs Fggm LI — diluents,

sg)e}/srgg m J\ZJ%%E !i(!él i %(r}tp %Tuﬂf%?sdl 1c51tt§ an%? ld@ﬁglédnxgleases agents.

see or subsequéent

Oreyskiiddd inzthisi @ﬂﬁlaﬁffurﬂidr Yo jMite fos polymbiphf incim stpb&)prlate manner,
crystallization solvent. In one enbodj nent,
and yigt afcpidaagd withswcoripd prastioes, fsyehmas tweodlg%ﬁedu iggRemington's

}glo ounfi ca:l' menc% @%ﬁﬁa?? Effahefe/fagfrP ﬂlﬁgt 0. Eas on, PA 1990

on ’solven cryst &5 Vent

irﬁoid@mecm&sh%y%fefbneé pSitsadngirédf). pol ymor ph Form 111,
cooled and filtered, resulting in polynorph Form 1.

| n an ot herln eanpther wmbpdlr@cnt,cmyslmnthanrpvﬁe%é|m@h@d ifer treating

oy ten th

caRBEE o> SEY R SHRBRHRoD A1 5 BRE offssll Sfighric, ani
dnbgie, SEREqAdWIdd) Kyprstial §nt€tfon215lsm| )éﬁ%prhkaéfam inhbcl@ﬁ@laxant
filtered, resulting in polynorph Form I'11. Such

sepiieny ﬁmlhcondltlons include insomnia specifically, as well as sleep disorders
generally and other neurological and psychiatric complaints, anxiety states, vigilance
disorders, such as for combating behavioral disorders attributable to cerebral vascular
damage and to the cerebral sclerosis encountered in geriatrics, epileptic vertigo
attributable to cranial trauma, and for metabolic encephalopathies.

The methods of this invention include systemic administration of

polymorph Form III, preferably in the form of a pharmaceutical composition. As used
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crystals of polynorph FormIll may take place at any

time during the slurrying process. Alternatively,
waeadiongg7sM t h crystal s of pol ynmorph Form 111 negT/U83083/026870

pl ace prior to, or sinultaneously with, addition of
Compound 1 to the crystallization solvent. Crystals of

0l. t
HRR i R ol S 3L DA AR bhods of
2FHSRaRGI0AN Kt ofdl Wdiiniefrat{capaitabie phdrthapdudidalCémpositions include
pol ynorph Form 111. Dependi ng upon factors such as

nosvdpesr grenkles, palst tablets andrapsuies, as well as Baws, SyoRy, Guspengons and

€ Cl%/ Uszolgﬁéeioéoqg%qosi}wél? ;nhuelyt Ils%%n%?lap ﬁa@oqaf}ts niggsep\%tlves suspending,

tRieketiRy RAd @riwl o5ty iHge Bgedts, @ﬁmmdpﬁbmmtlwrypmeﬁtam& additives.
admnistration to a patient, polynorph FormlIll may be

Koo pawghtat edinmnanpmahmmundapf dempessnt inypntioBueen be prepared in

har mace tlca itions
e Rl fF SRRl PREry R Eebprip et B Andor
diRer i @ifiSes HRBRSHIY ctnBRYBOInYdWRR BhlutisnPr esent i n the
conposition in an anmount that is effective to treat
t he condi tThedolddwingesareples argpfliersall Yypvay dfdllustration, not limitation.
pharmaceuti cal conpositions of the present invention
i ncl ude pol ynorph Form 11l in an anount ranging from
0.1 ng to 250 ng per dodaieM®é&pESndi ng upon the route
of administration, and nore typically from1 10 ng to
60 ny. Appropriate concentrations and dosages can be
readi |y determ ned by on&XAMPLEed in the art.

Phar maceutical ly acceptable carriers are famliar to
t hose skill B&PRESENWW%WNTHE&S Oéé’@bbsglpf{%ﬁ@w & nul at ed

as |'iqui g r%%lééjoté‘:xﬂ (’10 f&%ﬁé gcbca?dn a@(or {h? p§%°§ rgc/éJ 8BU.S. Patent No.

sal i ne i ncl'ude

GR99 6N Gﬁd&rﬁora@ﬂf}feﬁiﬁ ,byk}@fétr@ké)oﬁzhﬁﬁﬁss@ﬂéd 15 60tohlefof acetic acid.
donmon additives. The conposi tions can al so be

Ther mjutatnewaasﬂlm filtered caaés‘ma@d to mam eVatgr (Hamletand carbon
h
Qﬁ? I Clc?eﬁ @n% S%%rle ﬁdﬁ&(y an@ogﬁptfzg 1((’){11 €réd tgg ré?nﬁ]ultmg solution was

BENESN& 5ICUBVerF 30 ginuR§ dAeK sUe |c@5¥s@eﬂhia@1|oﬁ 2L AUICRE Semperature
One skilled in this art may further fornul ate the

wa hedstedilyi for 3hmampes pTheanecturame rthen cpotedita 45508 arthé@mL of

th t di scl .
eI W SIEL 30 PSR BT CBlsdoRaReC e P nefiod and the
&@ﬁhn%:k{gid' V%H filert@ and FASRRAMWitPA0 10O f watdrCGal Rﬁ’l@é&@?leld 9 g of

her ei reference inits entirety). In another
Imijanmphﬁfmm fhas ianydhw colid I(IO?VI Idgerea Inend @dfof @haracterization of

b agran et i by e aed Ry povg chsmogfp T o "

EXAMPLE 2

REPRESENTATIVE SYNTHESIS OF POLYMORPH FORM IIT
Compound 1 (10 g) made according to the procedure of U.S. Patent No.
6,399,621 was dissolved in 60 mL of acetic acid. The solution was then filtered and
heated to 70-75°C. Water (70 mL) was added to the heated solution. After cooling to
67°C, polymorph Form III seed crystals (as obtained by the procedure described in

Example 1 above) were added and the mixture was cooled to 50°C over 2 hours. 40 mL
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anoxi c, sl eep-inducing, hypnotic, anticonvul sant,
and/ or skel etal nuscle rel axant 25 properties. Such

wa@ oovdiois4omns i ncl ude i nsomi a specifically, as Pel/USEB3/026870
sl eep disorders generally and other neurol ogi cal and
psychi atric conplaints, anxiety states, vigilance

i.S ers 0 e r .

oo THSB Fe 3 b RE kb AR BeberghuRS! FRE Sesuiing
s618d QJak Gilltered 208 ARisBedeWRR YD treY. @€ Waker @€ Kieid 9 igCsf, polymorph Form I
epileptic vertigo attributable to cranial trauma, and

af ayehaey adlist (QS Gendepeandgsak #fi 194.8630). The met hods of this

i nvention include system c adm nistration of
pol ymorph Forml1I1l, preferably in the formof a
phar maceuti cal conpositi BKAMBLESed 16 WO 2004/ 018476

PCT/ US2003/ 026870 herein, system c adm nistration
enconpasses’ &FWWP&[V%WTHE%% RE g]P'aTM%%Fﬂ%W g[?
admi ni st r gldnBRundqr (10 @l wad Btdphlir Rtbahg RUiHeaREedure of U.S.

phar maceut i cal conpositions include powders,
Pytean INoe $,399i621 sand tdadsbbied inréd mbpsfidcess agid. wEhd salstion was then

Hg%%%{hegt‘%é %@9—73‘?@ ga{]a?plé RE@ 835 &LN g;;@qlﬁf tlé)’otﬂg he&IQ(f sso?ution. After
cg{r)rfaxﬁé Irt(¥ %bbd,eg%lgﬁl??fﬂe gﬁgﬂ 911 seekiNdrG£81 @9 BRfned by the procedure

yi ng ot her pharnaceutically
desaribet ab Eraagdi I)iwes addddoandpthe emikaire adsistiired fat3lominutes. The

ST O LR SooT L) A8 R . o
\gﬁ%{ fi?émov@iﬂ | O8liSP R ?‘ocrrg qgrg;ﬁér'aﬁ?é, a[hé‘ Sr@ﬁ[ﬂlﬂ‘{r&r solft giﬁgé filtered and

I'ves conmonly enpl oy I'n suc ol utions.
Wwahtdwithgoexlaopvasr & geldfS g0 polpmongyFaafn Il dsusgellai solid (DSC
not limtation. 10 EXAMPLES EXAMPLE | REPRESENTATI VE
egynthemspekat 1HoP8(IRPH FORM 111 Conpound 1 (10 g) nade
according to the procedures of U S. Patent No.
6, 399, 621 (incorporated herein by reference) was
di ssolved in 60 nL of ac&XAMBEES# 15 The sol ution

was then filtered_ an ea - Water (70 i)
and carbon (Dar colh@EgﬁgN@]\%&b}‘%eggMgoﬁé)dlto t he heat ed
sol ution, 1aRfohAsibe S EkpéritHeri®! WetONcHFisd RENtEOVRshte the

S5C every 30 mnutes. At 55C, crystallization began and
thérenadgngreic stability afa€ompbands i et dyomotenperatyrenutlrse sipmes ‘were

m xture was .t hen cooled to 45-50C.and nL of r.
Rkt RIS RE SR doR ool SPHoBo8! dxprpis ad g ffring the
B1ctioRS HroRR 0. 9t Jrst ARy n h&AHE hih Bbo®R! (irth¥WASrm of crystals) of a
filtered and washed with 40 nL of water and dried to
palygherpBicgfarin of dlommmuptl For il the fist aslyrel, | @wabamiognts of both
p(o )?rgor'[:)hglyorn?lsﬂ 1an%ngol)gmf)r%lix }goi}ﬁlar ﬂft(,? e[.,l %;%rb%%a?gly 25 mg each) were
added; to the second slurry, equal amounts of polymorph From I and polymorph Form
III (i.e., approximately 25 mg each) were added; and to the third slurry, approximately
25 mg of polymorph Form III was added. The slurries were then agitated for 16 days.
The resulting solids were collected by vacuum filtration, air-dried, and analyzed using
XRPD. By the above technique, the first slurry seeded with polymorph Forms II and III
yielded exclusively polymorph Form IIl. On the other hand, the second slurry seeded

with polymorph Forms I and III yielded polymorph Form III as the predominant
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10

Pol ynmorph Form 111 by DSC and X-ray powder
di ffraction). EXAMPLE 2 REPRESENTATI VE SYNTHESI S OF
WESYNBRAH FORM |11 25 Conmpound 1 (10 g) nade PCT/OBTHOBIOR6870
to the procedure of U S. Patent No. 6,399,621 was
di ssolved in 60 nL of acetic acid. The sol ution was
f - ) f .
PSSR, ilF GREY B0 ROl pbRmippif Pbrm KT tiili) sREd with
pobmotplt (Hordolmalont yieldeld exg/latlaélgz fodgmordphakforad [y These results
procedure described_ in le 1 above) were added
I%fherat@ Bhat Gorpnerad e whew ét ééhi”a( 90w, Bk FomeRdarmelymgDhiForm I
8V\§e89&) A\V gxlf?lﬁ[thg sPGtT 4hg83c1919e3/ %%GQZ&r sgz‘h Sliofe%s the favored
and 't ure was cool 0 room tenperatur
pabauﬁpsultlng solid was filtered and washed with 40
of water to yield 9 g of polynnrph Formlll as a

yeI | ow solThg gt iesddetaledndgserption: off gartiggan empsdigpepts of the
uefoentl REPgES%I\quJ%D}/gl%YMHESAIléog L Cow%d r%&@ 0{" khe Invention

I épare

hav® @@&ﬂd@cﬂﬁedlhe‘ﬁem Bapambsdof ifustRoh; 2\1arivbﬂ§1 ntb deSeakv8¢ may be
in 60 nL of acetic acid. The solution was then.

nnadet \mﬂwt slepartiog fiem the spoit7ad, scopg ef the7mventionyad cepddiaaly, the
oglution. After .c to 52C,
ein}}f’rBf ?‘—1 tr%alei“fepé%%@'@?ﬁg?egldg gmgbt ai ned by the

- procedure 10 described in Exanple 1) were added and
the m xture was stirred for 30 m nutes. The mixture
was then cooled to 47C over 30 m nutes foll owed by
addition of 40 nL of water. Follow ng cooling to room
tenperature, the resulting solid was filtered and
washed with 40 nL of water to yield 9 g of pol ynorph
Formlll as a yellow solid (DSC endot herm peak at

©191.68C). 15 EXAMPLE 4 | NTERCONVERSI ON OF COVPOUND 1
I nt erconversi on experinents were carried out to
eval uate the thernodynam c stability of Conpound | at
roomtenperature. Three slurries were prepared by
maki ng saturated i sopropanol sol utions of Conpound 1,
filtering the 20 solutions through 0.2mfilters, and
then addi ng an anmount (in the formof crystals) of a
pol ynmor phi ¢ form of Conpound 1. To the first slurry,
equal anounts of both
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pol ynorph Form 1l and polynmorph Form Il (i.e.,
approxi mately 25 ng each) were added; to the second
wabkarnys47€qual anounts of pol ynorph From | andpCT/US2003/026870

pol ymorph Form 111 (i.e., approximately 25 ng each)

were added; and to the third slurry, approximtely 25

25 ng of pol ynor ph For mELAIMBs added. The slurries

were then agitated for 16 days. The resulting solids
Weclamar e col l ected by vacuumfiltration, air-dried, and

anal yzed using XRPD. By the above technique, the

yi el el ox IR opBI AR {1 Ve AL gtapef-pyrazol-
- -ﬁ%{im seeded w th polynorph Forns |
1.5 aj; Illdililbgiyzﬁ%g%q)ﬁ%%t%%éph Form 111 aspt hg prgdom nant

18 WO 2004/ 018476 PCT/ US2003/026870 prodyct, wth .
only &.mi ncFheapadymorpbfFopml Binafr héinbmrhetein Teepdlymogph exhibits a

slurry seeded with polymorph FormlIl1l alone .y
precorRRRISHTERPS BAPHOIMIC PP O puberpEd ppastA 58 odulated
Differdrftid] §@hRirgtllorth )ht 2 WAl 30K Porinh@r M Wi I |

convert to polynmorph Form 1l when seeded with

crystals of the same, and under such conditions is the

favoredl 5 Pl padyngiph Fote [Hivdekimsl wheteinghé palymorph exhibits an

descriptlon of particul ar. enbodi.nents of the .

X-ray PRYtr HEActiop RATFIN bYing, haleiei U ReHB SXPIPERG iy learees 20 (+-

0.2°0)5R§8lofdn@ pgNbodi ments of the invention have been
described herein for purposes of illustration, various
nodi fi cati ons may be nmade w thout departing fromthe

spi ri t4.and Beopdyroérph Fermdlleficlain.3 whereindhe gblymorpheexhibits an

.. 10 invention is not linited e t 0 t appended
additip LSRR s B 47 e (LU0 P RET0 2 O Al Ve
W claim 1. Polynorph Form 11l of
N- et hyl - N-{1g pSlyindrphhF iy 1E 3F R 4 Whéfed? @he pdlymorph exhibits
1,5-a]-pyrimdin-7-yl }phenyl)acetam de. 2. T%e
additiqpe] yhavaqséristiorpenks ¢xpodssed i degreastzf €t/n 06218 ) poll§FoRPH, 22.2 and.
exhibits a predom nant endot herm at about 191C as
308 neasured by as nmeasured by a TA 2920 Modul at ed
Differential Scanning Calorinmeter (DSC) at a scan rate
of 10G . per Thdwdifnorph FHRE IR EEMPhwASER the bol§ospraéxRibits an
1 wherein the pol ynorph exhibits an X-ray powder
X-ray gowderalkififiaotiorppatteny as shawn iy Figheer 2ct eri sti ¢ peaks
expressed in degrees 20 (+/-

7. The polymorph Form III of claim 1 wherein the polymorph exhibits a

single crystal x-ray crystallographic analysis at 150°K with crystal parameters as the

following:
Space Group P2y/n
a, A 9.5887(3)
b, A 10.3985(4)
¢, A 17.5807(7)
o 90
B 96.8044(14)
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0.29) at 18.9 and 28.1. 4. The polynorph Form Il of
claim3 wherein the pol ynorph exhibits an additional

W@ banacses i stic peak expressed in degrees 20 (RETFUS2088926870
at 10.2. 5. The polynorph FormlIll of claim4 wherein
the pol ynorph exhibits additional characteristic
peaks @xpressed |3 degrees 20 (+/- 0.49) at 13./3,
20.7, 22.2 and. 0.8. 6. Thée polynorph Form 1l of

claim1 whergofechiRgupRlynpor ph exhibitg an  X-ray
powder |diffraction pattern as shown in Figure 2. 7.

Thle pol|y nosleblafedrDenkity (@dm)! & m 1 whea®$ n t he
pol ynoriph-exhibits a single
crystal | ographic analysis at 150K with crystal
paraneters as the follow ng: Space Group P2 1/n a, A
9.588% 3) The Zlﬁsljlrﬁo@ﬁaﬁ)(nﬁ)lll of, clAmLY WiReeI6 Me pol@forph exhibits a
96. 8044( 14) 0 WD 2004/ 018476 PCT/ US2003/ 026870 r 90
RamaryF' T frdtasest spesitumias slkosyn ip Eigured| cul at ed Density (g/cm

1.436 8. The pol ynor ph FormIII of cl alml wherein the

pol y ph i bi r a t
shovmmljl’ n Fffgi%rédl%%oxg)h Eﬁ/— rcrft?ﬁ% hl ﬁfﬁfe ﬁdﬁﬁ‘@’gh contains
less thdn melfyew&ghﬂ@taﬂ) th\!ﬁﬁfe@hlemhﬁraﬂ%by {vegiht waen aafoldsy than 0.5% by
ight total inpurities, less than 1% by weight water,
Welghtamaam@séveman .5% by weight organic solvent. 10. The
pol ynor ph FormIII of claiml wherein the pol ynorph
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11. A composition comprising polymorph Form III of N-methyl-N-(3-{3-
[2-thienylcarbonyl]-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide.

12.  The composition of claim 11, further comprising N-methyl-N-(3-{3-[2-
thienylcarbonyl]-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide in a crystalline, solvate or
amorphous form other than polymorph Form III.

13.  The composition of claim 11 further comprising polymorph Form 1.
- 14.  The composition of claim 11 further comprising polymorph Form II.

15. A composition comprising polymorph Form III of N-methyl-N-(3-{3-
[2-thienylcarbonyl]-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide in combination with a

pharmaceutically acceptable carrier.

16.  The composition of claim 15 wherein the composition is formulated

for oral administration.

17.  The composition of claim 16 wherein the composition is in the form of

a pill, capsule or tablet.
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[ 2-thienyl carbonyl]-pyrazol-[ 1,5-a]-pyrimdin-7-yl }
phenyl )acet am de. 12. The conposition of claim 11,
wo ootloes47€ onpri sing N-nmet hyl - N-(3-{3-[ 2- PCT/US2003/026870
t hi enyl car bonyl ] - pyrazol -[1, 5-a]-pyri mdin-7-yl}phenyl
)acetam de in a crystalline, solvate or anorphous
f or m gther . [ I : .
o RS MR DTS el K Epry 1 s rsen i
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[ 2-t hildnyl chepdpifiarpeemprting @) polymasph iFerm;lH-of Nmetnd-N-G-
' l)yac ' i j i . i € Uk »
(2 ARS8 a7 SRR 2y OBAREE L Copbie 17
and (bYW EfySialink N CAdTRARIPHOAE ot SthEofoitil dlGanpduad 10sthér than polymorph
adm ni stration. 17. The conposition of claim 16
Form Ry svhetein theetotabistabt of 6amipgundy! im éhef gomppasitiongs ghe sum of (a) plus
(b) capsule or tablet. 21 WD 2004/018476 PCT/ US2003/ 026870
" 18. The conposition of claim1l5 wherein polynorph Form
Il is present in the pill, capsule or table in a
uni t dmsageTHeodompositian cAretdinit 19 tvhereth thetcdompositioy .cothPrises less
A conposi tion conprisin% (a)(FonnDr h Form 1l of i
than 0 nky Wgighio{ polymorph Form T based on the total weight of Compound 1 in the
-[2-t hi enyl carbonyl ] -pyrazol -[1,5-a] -pyrimdin-7-yl}
Conmd&ﬁghyr)acetanide (" Conpound 1") and (b) a
crystalline, solvate, anorphous or other form of
Compounld 1 THeh&@mposiaion R cjdimr Phwhéeinmhle! dompokieioficombtises less
total weight of Conmpound 1 in the conposition is the . ‘
than 0§¥mbyveighf oppelymorn) Formglll based ep soiotal msighs of ompeund 1 in the
ComOwh%rein the conposition conprises |less than 0.1% by
p ﬁaht of polynorph FormlIll based on the total weight
of Conpound 1 in the conposition. 21. The conposition
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pééﬁprises.less than 1% by wei ght of pol ynorph Form
[1l based on the total weight of Conpound 1 in the
conmposi3.i onThe composition of claim 19 wherein the composition comprises less

than 2% by weight of polymorph Form III based on the total weight of Compound 1 in the

composition. -

24.  The composition of claim 19 wherein the composition comprises less
than 5% by weight of polymorph Form III based on the total weight of Compound 1 in the

composition.

25.  The composition of claim 19 wherein the composition comprises less
than 10% by weight of polymorph Form III based on the total weight of Compound 1 in the

composition.
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23. The conposition of claim 19 wherein the
conposition conprises |ess than 2% by wei ght of
w@edogoosaphr Form 111 based on the total weight BET/US2003/026870

Conmpound 1 in the conposition. 24. The conposition of

claim19 wherein the conposition conprises less than

5% by i g r . :
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than 30%! bybrsiekt mouﬁﬁorbatfahnmwg@ed @{ ttﬁarmowe@hﬂ.of Qoinpeund 1 in the
conposi tion. 27. The conposition of claim19 wherein
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cl ai m™19 where e conposition conprise €ss

than 469%Dyeigkd @*‘ﬁolﬁﬁor@ﬂ%ﬁﬁﬂﬁfba@f on tHel totabseihobf Chmpbwidl in the
wei ght of Conmpound 1 in the conposition. 29. The
ComP0§k§h¢p05| tion of claim 19 wherein the conposition
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than 5@%%yﬁ@d@ﬁ$ﬂf§)bl@ﬂm@;ﬂﬂmm§35ba’séd up@etht t@A%dightwi@hipoahd 1 in the
pol ymor ph Form 111 based upon the total weight of

Compoﬁlﬁwpound 1in the conposition. 31. The conposition of
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60% by, yvei ﬂ'{:ﬁ ?Jr%%o%ktyo'ﬁoéan&? 19 Mléreﬁlatﬁgct %E‘itl'i)gg:omprises at

total weig e corrp05|
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conprises at [east 70% by wei ght of polynorph Form
theCOmPPSIMSed upon the total weight of Conpound | in
31.  The composition of claim 19 wherein the composition comprises at

least 60% by weight of polymorph Form III based upon the total weight of Compound 1 in

the composition.

32.  The composition of claim 19 wherein the composition comprises at
least 70% by weight of polymorph Form III based upon the total weight of Compound 1 in

the composition.

33.  The composition of claim 19 wherein the composition comprises at
least 80% by weight of polymorph Form III based upon the total weight of Compound 1 in

the composition.

34,  The composition of claim 19 wherein the composition comprises at
least 90% by weight of polymorph Form III based upon the total weight of Compound 1 in

the composition.
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the conposition. 33. The conposition of claim19

wherein the conposition conprises at |east 80% by
wowedeglis4eé pol ynorph Form I 11 based upon the teBCBIUS2003/026870

wei ght of Compound 1 in the conposition. 34. The

conposition of claim 19 wherein the conposition
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he ‘conposi t| on of claim19 wherein the conposition

thecompnspmnses at | east 95% by wei ght of pol ynorph Form 11|
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j 1ion. 36 Th - .
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Conmpound 1 in "the conposition. 37. The conposition of
the corppasitmnl 9 wherei n the conposition conprises at |east

98% by wei ght of pol yrmr ph Form 111 based upon the
t ot al i
Tﬁeaco%%l gihltl}eo{]onﬁoo Jf%lf{no é@ n\?w%gtr\bﬁer r[th Sc'oH 8511{)§ %Dmpmses at

least 99%”9}5 Wefsht of poly@efsh B8 1y biwet Gipbn dtie Wﬁil W@gkﬂh)f Rﬁfnﬁpound 1 in
- based upon the total weight of Conpound 1 in the

the compmmxm tion. 39. The conposition of claim 19 wherein
the conposition conprises at |east 99.5% by wei ght of

pol y h F ] i aht. .
Con‘pgﬁ%go ? e chﬁgo%on,pgg %Fa?rﬁ W%Bérgfﬁﬁ{he%k@&m{t&tl com&pses at
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The conposition of claim19 wherein the conposition is

in the 5{ or myof cmlngfs’#il of 2RsH! ta'ﬁexleﬂlb B8le %Sltl-gnecom rises: at

COITpOS:? i on 0 wher ei n OITDOS 1 on
least 99138, bpEight of Bol§EfphyForm III based upon the total weight of Compound 1 in

the composition.

40.  The composition of claim 19 wherein the composition comprises at
least 99.9% by weight of polymorph Form III based upon the total weight of Compound 1 in

the composition.

41.  The composition of claim 19 wherein the composition is in the form of

a pill, capsule or tablet.

42.  The composition of claim 19 wherein the composition is in the form of

a slurry.

43. A method for treating insomnia in a patient in need thereof, comprising

administering to the patient an effective amount of the composition of claim 15.

44. A method for inducing sleep in a patient in need thereof, comprising

administering to the patient an effective amount of the composition of claim 15.
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43. A nethod for treating insommia in a patient in

need thereof, conprising admnistering to the patient
wa@npooahiscd i ve anount of the conposition of cl aP@r/L52003/026870

44. A nethod for inducing sleep in a patient in need

t hereof, conprising admnistering to the patient an
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thereof, REMPH A A8MAtisteInDTo thepRtishSar Bfféectivatanauint b tHa:ec&ﬂlposmon of
t hereof , conprising adm nistering to the patient an
claim le’iffect i ve anmount of the conposition of «claim15. 46.
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patie in t.eof ter - 1o
t he pa6| ent‘(gan%(?df t%? Iﬁﬂmm s?(g}%Eal %lf“&tg ﬁggfgggnﬂb%s@t% E%le%?m need
thereofs lc8mptidiag administering to the patient an effective amount of the composition of

claim 15.
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