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used to describe all conditions rélated to
enﬁéféf}’eeptl on of inadequate or non-restful sleep by the

patient (Dernent . International Pharinacopsychiatrv

17:3-38, 1982). If left tnreated, insomia may

BAGSOGROUND O¥ BIEMR§ReEsoNn net abol i sm and overal | body
function including reduced productivity and

significant changes in nood, behavior and psychonotor

Fi j unctjon : and a higher incidence of norbidity and
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etiol ogi cal tactors
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ents, such .as barbhiturates, while ective
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Ofﬁt}garﬁ%?% ﬁg{i@f@éﬁ&gﬂoﬁﬁ&é (?me%{’:% n§§n dls i n | etharagy,

conf usi on, depression and a varl ety of ot her resi dual
ef fects many hours post dosing, as well as having a
Descripaon ofthe Relgtedidst ng hi ghly addi ctive. \ %0

2094/ 0. T 200.,3/ 026 Du t he,. 1980
phar rracgé} i cé;]] 't]ﬁ#éga gaen( i tﬂsdgrsﬁﬁﬂﬁn%hlcﬂ?cgﬂonsa ‘i to the
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disturbances in metabolism and overall body function including reduced productivity
and significant changes in mood, behavior and péychomotor 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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effectiveness in producing a calmng effect which
results in sleep-like states in nran and 5 ani mal s
Gee et alL, Dnigs in Central Nervous Systens
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Pty B oRAYE ) OOGRANSEE) AhO8n e fppoun

kndwn -as BuHaeU (ghdpldng, &hsdH @5 adpyrizdibiyrinBdiRBasdd compound, has
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6, 544,999 are. dir cte Form | ,and For
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rel ease, respecfively, of Conmpoun

While significant advances have be.en 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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Wi | e Conpound | has proven particularly promsing for
the treatnent 10 of insomia, inproved fornis of
this conmpound are desired, particularly with regard to
WO XhHeW¥e®d sol ubility, oral bioavailability, PaI/ES2008/026870
be readily fornmul ated, ease of synthesis, and/or
physi cal stability. The present invention fulfills one
herein axdtCongfounlidSe OemgsundnidispliaNssd@sn LS Gt NR). &1389.621 and
nt ages. BRI EF SUMMARY OF THE | NVENTI ON 15 The
hmﬁg%gé ‘?&V@Wﬂﬁﬂﬁ“ﬂ§U§Enerally directed to a novel
polynnrphlc form of Cbnpodﬁﬁ L, referred to herein as
“pol ynorph Form 111" ol ;Form 1l exhibits a
predom nant endot her \Qfgh;bout 191 C (as
measured by a TA 2920 ed Differential Scanning
Calorinmeter (T)SC) at fa scan rate of 10C per mnute).
Pol ynor ph Form I 1| alg/ exhjbits an X-ray Powder
Diffraction pattern wth0Xcharacteristic peaks
(expressed in degreesk«20 &)~ 0.2%$) at one or nore of
the following positions: 19.2, 13.3, 18.9, 20.7,
22.2, 28.1 and 30.8. Mire ifd cally, such .
characteristic peaks are & 1 | 9 »and 28 1, and further
at 10.2, and further ‘at 13. 3, 77, 2.2 and 30. 8.
Polynnrph Forml1ll has utility over a w de range of
applications, 25 includmgouidillity as a sedative

Spoct 11 RPN Do BTG Rt indiRiefegppane dinecia 1o

pol Bh&8B FoimtindtFoe@t e R CoRhobth ¢ "Whife U ﬁ%t No@ @Q% 5% and

enbodi ment, nmet hods are disclosed for ‘treatin
6 485&?45@3%(11(15@1@1 10 synihesis ad agdiroled rﬂ:ﬁaﬁmlre@;:ctl‘deby of Compound 1.

adm ni st an i ve anount pol yynmor ph Form
1l to a %i%pOBPé i ﬁﬁf gwvep rPaHE’@E’I]tYr%P'@Eﬁm& faxrthg pregyment
f thQnhe4, § & !

A i o A S o
enh@wbqbdqol@hty pmalyhmam]abﬁm natlilidy ics bsuRkadibn fomhdlePUERe of
?) hcon 1ng ess than 2 by MBUﬁht t ot al
syntgp%s., and/or p YEB?F pregand ipyeRHOR fub pynGer gre of these
neer!seélﬁ 1d&rﬂﬁﬂéﬁe %ld Q¢, in a nore specifically

an 1A)’1§y

enbodi nent, | ess ‘wei ght total inpurities,
Iess t han about 0. 75% by wei ght water, and less than

o AL UENBBERR" ©, 2 VT F ol

conposi t]-lhg r&rent lm/%ﬁﬁ}&]efs ?284 Jl%%{e%'%%r\% polyr%lmgp?lgc form

with one rmreo erc

of Gampquhdus, rcfﬁfredtthelierénﬁraﬁs‘p@fyn@ﬁm%ﬂﬂ M. Fps) ﬁf&?ﬂp?&m 111
§UCh a conposition may conprise polynorph Form
exhi f‘%ﬁ@f@&‘qwnéweer@pthweoedt B Bb@s| W&E s mehowers bpfa TA 2920

Mo MBHFBI‘F]I?UE& 'é%h}]/]afg( ﬁ@ Minetel PDE@{ ata sc?anrl] ga{tg E)f 8Jcnl])er minute).

re speciftica
Polymorph Form III also exhibits an X-ray Powder Diffraction pattern with

characteristic peaks (expressed in degrees 20 (+/- 0.2°0) 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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15 conposition may conprise fromtrace anounts up to
100% pol yrnorph Form1Ill, or any anount in between -
for exanple, the conposition may conprise |ess than 0.

WO 2000018476500 M 2% 5% 10% 20% 30% 40% orPGUE29¢3/026870

wei ght of pol ynorph FormlIll based on the total
anount of Conpound 1 in the conposition.
theMrdatmaat ofV@kymniah eTlanHo ahdthenembmmempidtis®isadre Bakksed for
50% 60% 70% 80%  90%. 95% 97%. 98% 99% 99.5% or
tregtegarigus casditgas g lugneiBtopiz. o aternisiering pmskertiyn ameant of
f d l..Ln. the jtion., Prior
pob i, AR g HTRRNE0 ik i SEBOL AR PR o o
“padicht’y, Rad Bpidadly h MarmBl¥odd dnihdn@inah@chgaShianan), _
phar maceuti cal conposition that contains an effective
dosage Hnermembedipshi mobyshorpl farm LI is subssarisialatpuen— that is,
wi.th o qu aq\r rve\ o3 E\ a Cngrgv'l:r! l(n:néal L Q 9511 a Cn(1:1 E ‘lr §n; water
Copé"é'tt“‘r"'ibgrfst§‘:“ % )é‘m_gr%%s i f‘ung'tﬁa’f“%sféung"“a‘?@ % Eet’y‘gc'i? walter,
and QsBBharl O34 dby Greighit | deSidudl 2 @liS BRANE ARS ¥h &8 nfo?d sPEfically
adm nistration. In still another embodi ment, the

empéimen dass ithzal 1% dypweight total coppitieseless than abfwdl. 75¢& by weight

d t of Co d,1, wherein Co d 1
walep il esd Shanih 4% by st g g celiese of poi yror ph
Form |11 14( BRsed eRfbolifert O Ghp &R UNs i?ghecgb@ow%cﬂnp%gition or

present in the conposition --- that

. mbanmeuof pofynoopipdond I lakinggwit® itk . orl mor@tbokier oMpdtslBne, adolvate,

Ieﬁst a certain percentage of Conpound | present
am

PRss o Hhepdonms) of Casapaaingdr/ Erp oxrprio68d a composition may

L.6a it QRexi.s r NeJ r
cof B sRRoBE T AL S PR RIFRA R s o
CostbbdreY ¢ isudhoasnpollyigdrptli Pen( DUind/@t Fdri It €dMbR) specifically, the
pol ynorph Form 1, polynorph Form 11, or any other

compgopiion) Mheompidie\ee tisee ampwphobiie 1Y% pelymadmh e &L, or any
am%u%xrt tnp Sétw%grp 9 qJOﬁnéé(?fa}édrpg)«%“ qlfa;ezcdrrl? X %Qfoln %ga}yp C&%\%fg Ze’:s% g%%ﬁ@?’;ﬂ 5%,

or = making po rm

1%F2¥544, 1 09 z0%e 30%de0%yor(58Vs BY Wight DS @yReAitEForm 11 based on
~crystallization sofven_t conprising Conpund 1, ‘
the (tbiphaetonet efaCempaunt) 1 1in BcompositenCl Altrchativelyicthe abmpgsition

mag Piitbiitee et S0P A Cok: B Too6h Sr e, 999, B.5% or
99.%3@1 akighzat b&pmeﬁﬂhppémr Bike& QRN Idhal &'Iskls:hln& ©F Compound 1 in

| I'ecti'ng crystallized pol ynorph Form .
the Gpnposiadl.y, the crystallization solvent can he cool ed

10 after_ ste h)... In.an alternative enbodi nent, :
pol ynor p?f‘qfégrﬁ%ﬁ‘?lswl’oén‘arﬁﬂé"@? ebodipent, ipalyipriph Form HI
L1 . gl _ L
o B S ARS8 RET Shi PN s
amamt 96| poymorph Furmt Il én ebmbmaten wétht ene (o) madyliph@maaceutically

nucl eating agent thereto in anounts sufficient to .
acceRihle Caurieyis) al uch fompesiienp sraymssyre arvnety (of fomise ingyding -

PiH%g%ﬂ;%g%%ﬁ%g?lﬁ?hﬂ‘lolr::idza%%iﬁggré{m.rph Form 111. Further,

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



10

15

20

25

15 111 nmade according to one or nore of the processes
of this invention is also disclosed. These and ot her
aspects of this invention will be apparent upon

WO 200#/8Bdffce to the fol l owing detail ed descri praToNS2008826870
attached figures. To that end, certain patent and
ot her docunents are cited herein to nore specifically

pharetacdutichln corapasitich asiPBCASS pofymokpH ForVENt WRR - thEaehalfder of

t hese dgqunents,ls hereby incorporated by reference in

Compgundy b beipg iy e differariem, DESOREhuONtdifmitidEo BEMERAtph Form I,

T Fi.qure s a Differential
P Olﬁ:ﬂg}rﬁ i Ihg;rm I}gak:jlr g‘?f Mrr}lé]'f;%ryﬁf% ’Soﬁﬁ%r%&pﬂi’l}?uﬁ Om@r ynor ph
Form |1 11n Fétgur furtBer $ndBditien®Y th® WelRhi 8k firbRAALd Qhcesses for
spectrum of polynmorph Forml1ll. 25 Figure 3 1s an
majge rmorpin Foem dH. shesctxaumicopolyoiorpin Somh IiFanay 8d ade by (a)
TA LED SCRI PTI OF, THE | NVENTI As nentioned, .
progll e SRl SO P R S CP PP YPCG + E0tielinggater
andla nGENVAIngRZENMTROEH b€ cﬁ&ﬁ@o@hﬁ%@ﬁféﬂ&i&éﬁoﬁhﬁé% ?ﬁ) #reto in

herein_as "pol yrnorph Form IIi",
ameuntppficieninte iodwea¢rmstaltjzation cfamidyméiph & oinsKl, asedcédlecting
.hods rel ati to the WD 2004/ 01S-176.
CW@@%@%@%&%@%@% gpnﬁal%gxmwﬂwwE Felvgpt can be cooled
aftedQiEh Th S Inddy i | i and
T ARkt d R r RS Tonh 18 A8CKs pE vy @
proexdingt a iheated tdngstal Hemiophaiseno compyising| Comgon@r I (b)! Mdike the
heatndSEe q, crystalline fornms, nolecules are positioned
cafef] ceysillzation srhient &t picorsobiepst miKare of cesripoundc) adding a
> ' g S ] or . slurry, .it.m
nucle R Shet WA ih TS Ahbib Ao Dogdie Grpatan ¥ potymorph
Forinrillj aididakbNecting ogystaifed pelnioepiaomn HPOFYME PRolymorph Form
Different polynorphic forns of a given substance l;Er)ay
III rpgde pegording i @RecoT IR thei irprosees pédus inveutinn isalsmaliselosed.
physi cal r il sSHC s.solubili and
di ssoci gth?%%{,?’at"?ﬂbezs“é%eﬁgsi ‘{}J}?‘S &‘}"’fgﬁ%’r wlf E%@?P"%’“ upon reference

to tieoflawirgodetiiRbiadds@iption! M4 MREORAT RS, FOWR'endOldrlin patent
state stability. In the case of a chem cal subst ance

and (offig daqumaanis g qitgd heegin o meye prrcifimtpisetcfotthrymious hepects of
. e enerally convert to the nofe oL
this ti ﬁ%ﬁlﬁgllé{y n%%h i%gatlh%? &%?15’5'%5 1P Yaf'cAPYY a\‘Fé‘hLy reference in its
entifegrperature after a sufficient period of tine. Wen
this transformation is not rapid, the
t hernodynam cal ly unstable farmis referred to as the

. ot | I 5 the stable form
BRI oG T TaBAle] rparsok i bitapanas
sol ubi | Figire 8R4 at DifferdiRixi %ﬁg . Sl L '
However Ig{Lﬁhe metast abl e form %@ﬁ!’%ﬁ'ﬁ’%@&ﬁ)i%ﬁ:@&g&n of
polymorph Form I1I. E
Figure 2 is an X-ray powder diffraction spectrum of polymorph Form III.

Figure 3 is an Raman FT Infrared spectrum of polymorph Form IIL

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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chem cal and physical stability under normal storage
conditions to permt its use in a comercial form In
this case, the netastable form although | ess stable,
WO WAYOBXKi bit properties desirable over thoseP@FUPHA3026870
stable form such as enhanced solubility. or better
20 oral bioavailability. In the case of Conpound 1,
usd $OpFlPmyA PdCIIf By AministeationtOrapdticanth ndedr o) the Jsalavand to
previ ously been reported &see U S. Patent Nos.
progesgufop mwomh@g"l Conpound 1 is presently -
under goi lini,cal .t.rials for treat
ant i g?"&% PR O S ST SHISTRIFOUS o e efysrs[elgf’e q%%sdug? |‘he case of
cry§'daﬂﬁ‘1'effo§1ﬁ§‘t m%fef:@l@ﬁ afapobigsieddin 3t‘<hﬁlen§1&1a25aﬁ:h@ sites. When a
conmmerci al -scal e production of Conpound 1. During
coropendurshrysietites tfioon ar salutionrpu mlw \Aaimaoh smivlélzedwnh different
quuﬁ%{%ﬂung‘ ar %,apﬂgnam ﬁ‘dd% TC ld"’ory hism, Swi f‘* gxu different
cry’ét%? f&fﬁfs ‘%(!llkfﬁ%ﬁlhpﬂemﬁef@rrﬁ@ %dl 5§ a goiymoﬁt)lﬁ‘u bBFEUER polfthéphic
was surprisingly discovered'th a new
forpxsqurm givan (subsance pody ddfgrHrdro reach Iotl)er weith respécaitnenie or more
Vi | e not i ntendi ng Jbe limted t heor IS
Phy5ife] SURRFTHHa e Thas SQRBUTY sseadg&a?%wtl%r g %&Sig/’ crystal shape,

corfe 8 R 7B RioprOiTD6AP BBt M SREHY it e of o

chestitl rstibstige phdt ek 36y iR twofor tivire) poltadriphienforiag| thérangitble forms
Form 111, may be characterized by, for exanple,
gewlm GRFVERS it theamareothesnpgipapinati stably formscat jaggiven temperature -
. in u F -
oG RRGEAY Y8 AR, ORI dronBBAYAREPTs R e, e

theﬁﬁod}}ﬂaﬁﬁﬂaﬂ uddtaBle fohd i 83Bréd o ad fRt mbTRdie” ﬁﬁ‘ﬁ\i In general,
Castl e, Del aware) Mdul ated Differential Scannin

theCathble | fommeexhibitsr the” highest melticz prinkisthe lpmgtesqiflbl 190 and the
192. 5C. nder st o

magRginn chigbial MBS i hetsh GoREAnBS MR R aRB i Bhcien

che%ﬁé‘dl HnA$HyACAT 4TS under H6REIN SR AgURMitRRUTIRIMR its use-in' a
factors, including"the rate of heating 10 scan rate),

cormercizdifotpn.afn this sasantharmetastable e, alﬂngugmfmmstable may ‘exhibit

callbratl relatlv hum and t he chem ca )
Propgties ERFRDIHRYCL LINSF & B*&Sﬁ@)fiﬁ%%aucw 3R aged e b petter
DBioatBRBied by DSC on the instrument i dentified above
or nal;/)avarymi’g}s as much as 1 Cor even 11,,2'C
Accor di niyl the dabe of €lompoaind ut, twelpoa‘;‘fmmrphicnfoanslefdet Eorm I and
encog)ass such _instrument varj at| ons. he

Formy Hybavedire vipusdy besh repratad; (5¢p ¥ or Patsal V%ﬁpw‘*ﬁ’@rlrﬁnﬂl@%‘is%%

l. .
CoERRT Y TSP A L Bl e 1
ant@sution 3% %&!ﬁtlmylaﬁgeﬁcemmdﬁﬁﬁﬁ Aghifizated fdrohakebeen directed to

D ffractoneter equi pped with gr aphi te nonochr omat or
the gagmeretal-gealeproductinp ¢f tasppoup During one such production run, an

impurity was discovered within the end product. In an effort to remove the mmpurity,
carbon was added, followed by recrystallization. As a result of this subsequent work .
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 II1.
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ray source operated at 50kV, 40MA_ Two-theta

calibration is perfornmed using an NBS 20 m ca

standard. The sanpl e was anal yzed using the follow ng
WO I0RYPI8Eent parameters: nmeasuring range = 4-PAF/GR3003/026870

step wdth = 0.050; and neasuring tine per step = 1.2

sec. Table 1 X-Ray Powder Diffraction Spectral Lines d

val ue2- 0Thehewsd iandtsempsisihy pynfbralo 08 s 6524388 pomorph Form
8.915899. 912771839. 1 8. 6567010. 21019744100. 0
Lgmpg 1152 rharstegzeh by, forggvamle, aogdting ppint398l/ery XoRay powder

2004/ 018476 PCT/ ys2003/ 026870 6..8516612- 7653.9 ...
iR S TSP 0033 BOUD BB d67X0aaTgR Fonn Ml exhibits a
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tenﬁ-‘7333&6?@1-°@4%§--a6ra§ge5959§@40 999452318 this regard, it should be
understood that the endotherm measured by a particular differential scanning
calorimeter is dependent upon a number of factors, including the rate of heating (i.e.,
scan rate), the calibration standard utilized, instrument calibration, relative humidity,
énd upon the chemical purity of the sample being tested. Thus, an endotherm as
measured by DSC on the instrument identified above may vary by as much as £1°C or
even £1%°C. Accordingly, the term “about 191°C” is intended to encompass such
instrument variations.

The X-Ray powder diffraction spectrum for polymorph Form III is
presented in Figure 2, and -is set forth in tabular form in Table 1 below. The X-Ray
powder diffraction | was  measured by a Siemens D500 Automated Powder
Diffractometer equipped with graphite monochromator and a Cu (A=1.54 Angstrom) X-
ray source operated at 50kV, 40mA. Two-theta calibration is performeci using an NBS
mica standard. The sample was analyzed using the following instrument parameters:
measuring range = 4-40° 26 ; step width = 0.050% and measuring time per step = 1.2

sec.
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X-Ray Powder Diffraction Spectral Lines

d value 2-8° intensity Intensity %
§.15587 9.652 1388 7.0
8.91589 9912 7718 39.1
8.65670 10.210 19744 100.0
8.16181 10.831 572 2.9
7.88947 14.206 1398 7.1




3.5163725. 3077163. 6 3.4020826.1727814.0
3.3444626. 63117388. 8 3. 3059726.9477643. 9

7.5165442.8 3.1702928. 124402220. 4

wo gi% g 5722805 4 2 9787829, 9732641. 3 PCT/US2003/026870
2.8981130. 827280214. 2 2. 7965131 97Z§904 5
2. 5363039-3004807. 4 2 857 104268y 3 | 3o
2. 384373L.6 3 Thp%&@ﬁ:tal st r4688 ur e fof p&I-&nor gh
Form Il (was.2882®r mined1b961si ngl e 8%ystal] X-raw '
di ffractijon sabysi 3. Aige@diorl gss pizgge off pol ynor ph
Form 111 avg 188os di ITensy phs of 10.73G, %1 0. 20X 9§+ dbfm
e Ty gy T VL m% R a2
per f or me( r #H6% i o (X 1561) 71 73 AY-QQ[] a
Noni us Qpﬁl&ﬂdifframsﬁmeter ER63 rellati nppg o the
singl e clystadagrs ray crysdgl | ogr aphyzpf pol ym)gph
\l;g r2n0I0I4} 1; ABGENt ¢d |§bédgs f EI Fo%qup 17 abl £5,72-6.
vora ,J.bd 20 ore ? u Stal

Par anet ef-s épa\,lG SR "‘ZV%:Z. AS-S88H-31—45 a3
i 0. 398~( ) AOOA% 5 zn7(%195y qh 06_22131144(1 ) 7118
(ol ecuul_ei @rﬁ78$9 cell )gﬂaoscm#m at1e¢b Dens| ty 6g/cm
1.436 3.72796 23.849 321 1.6

3.56593 24.950 752 3.8

3.51637 25.307 7186 3.6

3.40208 26.172 781 4.0

3.34446 26.631 1738 8.8

3.30597 26.947 764 39

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 31.877 880 4.5

277443 32.238 354 1.8

2.60380 34.415 407 2.1

2.53630 35.360 1434 73

2.41973 37.124 262 1.3

2.38437 37.695 253 1.3

The crystal structure of polymorph Form IIl was determined by single
crystal X-ray diffraction analysis.
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 X,
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.

A colorless plate of polymorph Form III having
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C(13A) 1.0305(3) 0.i070(3) -0.2736B(17) 0.0446(9)
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- H(3} 0.371 -0.370 -0.043 0.047
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Ueq =

{1/3} ZiEB5 U;Ja‘ia'jai'aj
Hydrogens included in calculation

of structure factors but not refined.
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The form of the anlsotroplc temperature factor 1s

exp[-21 {h%a’ U(l 1) +

1°c?0(3,3) + 2hka'b'U(1,2) + 2hla’c’U{l,3} + 2klb'c’U(2,3)}], where a, b,
reciprocal lattice constants.
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Numbers in parentheses are estimated standard deviations in the least
significant digits.
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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 (FT-'IR) 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:YVO, 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™ ustng
Happ-Genzel apodization. Wavelength calibration was performed using sulfur and

cyclohexane.
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WO@%’B@(‘ (12F.)0(124.)1.355(7) C(3)C) )1.396(UGHYP2L93/026870

2-)0(1 3A)1. 432(0') 20C(4) ' (5)1.372(4)i _ (1.
23)0(138) 1. 530(8) C(5) (6) 1. 478(4) N( 2B) C(12B) 1.343(8)

(6) C(7) 1 poBR{opIN(Ha®) I 138) bk. Hhepafed) by crystallization from a
C(7)0(15) 1. 7: 3(3) C(12B ) O( 13A) 1. 494
crysteiiopten 1yalverd 2 spuyinge S@NE}H‘E}E!d fé%rlé?ﬂdhé%%“:artée term

“ ted standard d
oGl &ﬁfﬂva o e 1Y b O&r‘%ﬂa}%’“s?%(sf’l"f”“wf‘%'r‘“ which
Coﬁlzpoﬁﬁdﬂ l‘e@&eﬁt@al%%?@t@hz&&]a)s potyBéfph4Form 111, chresentatlve
(12A) G 22) I 9) N(8) C(13)121. 9: 2)
CI}Maﬂ)dN(lal) @QW):mSZn(QIQ@) p&lan s@):@(tg)@(nppl@o‘soky@mg,) protic solvents and

IN(9) )116.5 (14 91
omeiepnt s et R et kSR g aceone
meﬂa}x%ﬁ ethanol( PrOfandl) bltahdi3 3ethyl Feetbte Bk, DMIFO. &iR)1 ether,

acetonitrile, toluene, water, and combinations thereof. In one embodiment, the
crystallization solvent comprises acetic acid, to which water is gradually added.

Compound 1 may be introduced into the crystallization solvent in either
a solid or liquid form. When added as a solid, Compound 1 may be in the form of a
solid powder or any other solid form that aids its dissolution within the crystallization
solvent. When added as a liquid, Compound ! may first be dissolved in a co-solvent to
yield a co-solvent solution, which is then combined with the crystallization solvent.
The concentration of Compound 1 within the co-solvent solution may range from 0.1%
by weight to the saturation point. This concentration will, of course, vary depending
upon the temperature at which the co-solvent solution is held, with warmer
temperatures generally allowing for the preparation of more concentrated solutions of
Compound 1. In general, the co-solvent should aid in the dissolution 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 crystallization 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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C(6 11(5)s, (1)115.89(13) 0)6)C(t;)C(7)121.9(2) i _
(6)0(5)118.3(1'2) O(7)C(6)0(5)120.3(2) N(B)O

7 1011 _/j (2 7)C(6)194. 9(2
WO&JI@};W ) C(6) 1SJO ( %2)C( N)(QC( 2)(10)5((113 124. 9(PCT/YS2003/026870
0)12) C(11)1(1)119.7(3) 0(1 _3)0(12)C(11)114.9(2) C
(13) C(12) 0(1.21) 21.7(2) C(11)0(12)0)123)123.4(2)
forli{ 4 s@uB6n br hytbrogbriedhd Afixtufeldd) th@@g}%ﬂaﬂ(zkﬁél%(mréﬁ%nﬁ (@mpound
(1.4)C(13)N(8)11-2.3 (2) N(141 15)_ 7)114. 1( 2)
-gerﬁxwizo@qrspw!éslmas ba deydyradn o mszscvlym,,fgﬂgw(:d by addition

to &%g%%%%%%%@%%ihgoﬁﬁy g éy (&%? 2252 Of e:lllglx) ;ﬂ't Qf)t&él' grst S(givelzt (e.g.,

by @stifZ)da)123) C(124) 121. 0(2) 0(125)0(124) C(123)118. 2(. 3)
C(124)5(125) C(126) 121. 7 (_3)
0( 124) C( &25) zmat) pﬁ@)olampls (Fl)zfﬁ)lﬂ(rz%)ne la¢Hie @3d1 b a@difpn of

60 e N I R e
As (Likgé-h@rleﬁﬂ'_af‘hﬁﬁ])ea %@@%%)égﬁﬁm&aﬁt aﬂ% 3 the formation of
] 2A) 0(12A) C(- 12 4 (5) C(13A)
“nl.&(ei’25301129 \E}lmdl) a0¢ryadl) @ee2. . JiNhl@R)eil Bay 6cdub)spontaneously in a
supersaturated crystalline solvent and then will grow into larger crystals. Formation of
the nuclet may also be induced by addition of a seed crystal or by the incidental or
purposeful addition of some foreign solid matter such as dust or activated carbon. In a
specific example (see Example 1 below), addition of a small amount of activated carbon
to a heated solution of Compound 1 in acetic acid (60 mL) and water (70 mL), followed
by subsequent cooling steps, yields polymorph Form IIl. The carbon may be added
either before or after the addition of the water to result in formation of polymorph Form
1L
- Once obtained, crystals of polyniorph Form Il may be used as the
nucleating agent or “seed” crystals for subsequent cryétallizations of polymdrph Form
II! from the crystallization solvent. In one embodiment, the crystallization solvent is
formed by dissolving Compound 1 in hot acetone or other suitable crystallization
solvent. The crystallization solvent is then seeded with crystals of polymorph Form III,
cooled and filtered, resulting in polymorph Form II. In another embodiment, a
crystallization solvent is formed by slurying Compound .1 in acetone or other
appropriate solvent. The crystallization solvent is then seeded with crystals of
polymorph Form HI and filtered, resulting in polymorph Form Il Such seeding with
crystals of polymorph Form IIf may take place at any time during the slurrying process. '
Alternatively, seeding with crystals of polymorph Form IIl may take place prior to, or
simuitaneously with, addition of Compound 1 to the crystallization solvent.
Crystals of polymorpﬁ 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 Ill. Depending upon factors such as temperature, solvent and time, the
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wo i

0(122) C(12A) 5(1.38)130.8(5) N(1.>A) C(12A) C(13B)
:1L251>614 (5% )5((1:(28) N§ 1"P) (13B)120.6(6) 5(128)N(12B)
10, 2(5 13B) N(128 1"5)129.1 (4
)%8)46"( 122) 110. 2( 6) oglz )B%(lz)o) 0(13A)( 1) N;’é %1003’026870
0(122) 5(120) C(13A) 125.5(5) r.(1.2A) C(13A )C(12
R )3.3.8(3) N(12B) Cf130) 0(12~~) 37.9(3) - - - -
resulting- Compound I may be -predomlnanﬂy pelymorph Form- IH, er may be

POLYmOfPh‘Cm‘XUHESOfCONPQ“E‘Hs in parenLS ses arc estl rrat ed

addi 1 on*oepieRs ¢ dghflstlEnad RN Bmo ?@1 Effm 10 may be

forfiatEP r48ha ﬁﬂfai’ﬁqhdehtlcaﬂsc@ﬁﬁwiti’cﬁd aSuch ﬁ@mmc@melsmwosmons
nodul e interfaced to a Magna 460(r) Fourier transform,

compfise amlmotrmTFcrrR) Il eipd caneophwpsnihamacauticalist persptable carriers,

N col et h dul e _uses an pxc; tation et
wurhorol vmao lf.' anan
Whg “‘iﬁ‘é’ PHRYRE 15 RS B ga?'F’P‘&qr’ﬁ A Eeht d2O é’a% §ieblive to

treﬁ’teﬁm%c&ﬁ{dltlonb\ﬁp higéfcBBt efypiAlp, Weoﬁﬁarﬁﬂee\(l‘ti@éi co&ﬁ@s@tﬁons of the

power was used to irradiate the sanpl e. The 45 sanpl es
prmnenmmpanwdemok)ampbfpgnm} i ma@mngnttrh@mfr@m @l mgto 250

a glass t nd osi tioni

g osai: Sorie wpBt B bl Dby g foqr gicay fiom 1
e APy RBCS g ol 548 o SRSy L85y 5 on
skiflpdthi thatiton.  Wavel ength calibration was perforned

nerd T ehumurosisalh ApEPADE SRS A amiieT (rihposkifled in the
pff%P@&ggoBéf & RYihk 8%‘?%2’&3‘51 {Jx&m@ a&%éﬁe'cah@st inPRde saline

"'ven al ni ng erein

and €fefle WateySarl inag aipneﬂalsoim&ﬂb_amaﬂma, mﬂfete,nltacmmstats and
conbi nation of solvents from~ hlch Conpound i S
otq@r esramont additivgs.c ff;!@tcampp*zl@ama@arp@ﬁtyh%rfwwp%aﬁ [prﬂs capsules,

graﬁlg er egre l?t tt:'s W 131 %oé(tgtnal llh %tdhpd?l lsoohéllg{ﬂtognﬁ {’rquﬁ — diluents,

vents nonpo ar vents

dlsﬁé}@mgtdnﬁ sﬁﬁﬁdé%h% addik, 'Biﬂ{d%rss Rgichits, ahtior IdB]@!,r&tﬂlQleases agents.
acetic acid, methylen <chloride, acetone i7 ~l1 CJ

Ong |skilledlin thlg/ag may, further fomjulate glw po])qnowtln@ﬁoqp,propnate manner,
an itilgt%\g%r’d@f A g&?ﬁ oalcbepkge %pa%klces %%m as %}?o%tea&mdlos:[aﬁlﬁh f{emingtons
Pharmaceutical Sciences, Gennaro, Ed., Mack Pubilishing Co., Easton, PA 1990
(incorporated herein by reference in its entirety).

In another embodiment, the invention provides a method for treating
conditions that benefit from administration of agents that possess anxiolytic, anti-
anoxic, sleep-inducing, hypnotic, anticonvulsant, and/or skeletal muscie relaxant
properties. Such conditions 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 111, preferably in the form of a pharmaceutical composition. As used
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acctonitrile, toluene, water, and combi nati ons
thereof. In one enbodinent, the crystallization
sol vent conprises acetic acid, to which water is
WO HOKFAIS y added. 10 Conpound 1 may he i nt r ocRORaEs2003006870
the crystallization solvent in either a solid or
liquid form Wen added as a solid, Conpound 1 may be
herei, tsh@erhRr BdAfidratis®! drdoMPNESS bBEh 3RY M?&eﬁ@}a! GndBbd8 of
that aids its dissolution within the crystallization
admipisiratinn.  Whieerah adrathisietion.| suitabld, ph@ongmeuticil kompysitiomssinclude
be di ssol ved.in q co-solvent to yield a co-solvent.
P O‘g‘g‘i’%tgf%'ﬁ,esvmil%ﬁaﬁ g f‘ﬁfg?fipé%‘ﬁ% i &¢I Ags iquidsesyrups, suspensions and
em@ls)6R4. ahds& 3binPAsi G M ! LAk OR; i
ey o PAGIER, alod el (RODRRR BRkrollBl sygending,
thidkewng @nd %mlsifyieg ghents, cartihetherapharatacanicplly tcepibbiesadditives.
FoSoncentration will, of course vary depending upon
O HFET A APEIATIRE Mt RATEAURA ©1 ok BGPYB Mt VeaBoiuedadie prepared in
(JRTP { U - 2 L1l ow. ng .for
AR RO SRR DB LR A Qb gaQUihoes Bhavor
oth@adpitvedcdnménly gaipioyad in &tk selmisas.vent should aid in
the dissglutjon of Conpound 1, 20 but not negatively
interf er@cvfplﬂwms@xwaggwe&ﬁe&d Bovgyot Phstrsion mot limitation.
fromthe resulting crystallization solvent. Suitable
co-sol vents include the sanme solvents as identified
above for the crystall iE2eAMPAESol vent. Further, the
co-solvent and the crystallization solvent may be the
sane or different. For exanple, both the
crystallization sol venEXaAMPLERe co-sol vent nmay be
acetic ac'%gr‘ or the\én\g%/ be different solvents (or
conbi nat i DRRESBETATRE, REFHESIE QF §0p YMRBBHFaRMIL t he
co-sol v [ | D [ d t
the ory<taPERadl (0L EAMEARLRERIRE itedysfor Ty BltenNo.
6,367$ t{@lcoipoadted hemtd b ntfeicncgdatad diskslvéden 60 nH0bY @Bétic acid.
ution. still another enbodi nent, the co-solvent

SO In
Thessc?}‘lﬁ‘lopowasrﬁ?n atergd apd bepted do skt (Watpret78t wEp and carbon

. iq ure .of the 30 . '
(DaleF 209 ¥ FRT b B4, B bE Rel ETRORED Arldbe b splgipn was
thenadvoled €. ayery Jteainangs. OAt 83°CA0BIsRIMNizatibS BBGMAN{Re temperature

Alternatively, the co-solvent solution can undergo a
was hgld\sisady ErciPanipatesndhe mivierowpsthen cogled tq45-50°C and 40 mL of

oS LRI AR I 290D A5 SRS R e

resulting ls0lid @veaMcfod AIWAIKEE whith By nl1e oflvaRP i@ dribd ey ibldr S} of
solvent, followed by addition to a second sol vent,

polygerty Resn ] 4sonetllpy sodidoired Figured I and Pafot clfradtdrization of
firstv.sal yent Q. by distill]ation). 5 :
Polygjorat %?rfnlqa %%ﬁ%ﬂ%%wmwﬁﬁf #U°"- may be achi eved
by addition of .As used herein, a "nucleating agent”
means a substance that_aids in_the formation of
EXAMPLE 2
REPRESENTATIVE SYNTHESIS OF POLYMORPH FORM III
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 coohing to
67°C, polymorph Form I 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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"nucl ei" around which a crystal grows. Such nuclei may
occur spontaneously in a supersaturated crystalline
sol vent and then will growinto larger crystals,

WO 384/04%¢T%n of 10 the nuclei may al so be i nduddd/H§z003/026870
addition of a seed crystal or by the incidental or
pur poseful addition of sone foreign solid matter such

of dated Wals aﬂﬁecﬂ@.ﬁd et mikte@rwancodlsd & ro@petﬁini]iematevear‘r'ﬁlheeresulting
(see Exa bel ow), addition of a sma anpunt o%

h Form IIL

SOl’é’cW@WﬁH@Q and :ﬂ’éﬁbedt"iﬁ*tla4ﬂé‘§% afwatst tn yisld %g EIRPERATH
as§¥)efl 0%5\%0&1 %'Cdengggxex% f).k at"%@? 8%& ep( 70m, )

y subSequent  cool | s, yields
pol ymorph Form 111. The carbon nmay be added 15 either

before or after the ad the water to result in
- bl

formati on of pol ynorph Once obt ai ned,

crystals qfepREdXARTINE SERITTESS bF PRV MSPHIRSRMVAS € he

nucl eating agent or "seed" crystals for subsequent
cryst al | Camipbans 1 fl 0 pg| wasopyeharEd rncording thr the prheedure of U.S.

[ | I nmbodi
Paigry NoaPPSaL G Siond in S0S8L REAREE B0 Loty was then
ﬁn%%%ﬁa‘ F?H tld 0n7d1?§°Cac\ﬁ’B@p @@ﬁLS’WH?Ed&H'tB Y Beated solution, After

|za ion " sol vent e’ crystallization sol vent
codlingt foe 52°€k gitgmwiph hF @iy $H adesd adryspdd Yamoptairedr by kel procedure
cooled and filtered, resulting.in polynprph Form]l]1.

despribeghis ﬁ)eamléﬁﬁweﬁ%aﬁdeda?ndéhwl&m vad ﬁta“fﬁds&r\?’é’rmmw;s The
mlyg%rwgs B’)é co%f ytorlgfoéb.lcﬁgp 40 %’l Flf&fo%é?in dl‘ﬁtop%? 40 mL of

opriate solvent zat1on ven

wateReFIRQGad cvblidg o Bb‘bfnﬁkéimﬁb‘rata& B yesoRing :Emﬂnwhd filtared and
filtered, resulting in polynmorph FormlIll.

Such
wastwddvithydGunLhof watgstoalied §re Mta}m@rph FrgnHliasia yetlgwisalié (DSC

| .ace at. any..t during the slurrying process.
enc% ?/%} égﬂ@édl ng with crystals of polymorph Form

[ may take place prior to, or simultaneously wth,

addi ti on of Conpound | rystallization sol vent .
Crystal s of pol ynorph Fg%ﬁwﬁ‘}g y al so he used as the

nucl eat i ng. agenty A AlyERIRS Ok In L he

conversion of a suspension or slurry of Conpound 1 to

produce Imatymergiin Fexparintdnts Beyeendimicgd upoin foactwhsite the
such as tenperature, solvent and tine. the

theppodyngmic atBilinepf Gospeayndnl 2b§ecry tempargiurs- nlﬁ%‘hﬁ’b‘l}l‘ﬁ?f were

Y & n oy @ Q"1 "BiferBE th
preaf BBl S R AR p R0 s B Eoblbund 1, e the
solli66kE thioh 812panfiltérs, ahdahén sdving snodnyeumt gin the fon f cryseats) of a

be fornulated as a pharnaceutical conposition.

polymerphie domm cef Cempss@,d th-onko the dapp shusyy. r?ﬂlu?ln'éﬂ?%tg "of both
PG o1 B85 TR PR TES Bl AP 293 2 e
adddae tcpﬂ@rsaaﬁﬂtglm&ﬁleqﬁawm sisolhorph&rom I and polymorph Form
IIf (i.e., approximately 25 mg each) were added; and to the third slurry, approximately
25 mg of polymorph Form IIl 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 11 and III
yielded exclusively polymorph Form II. On the other hand, the second slurry seeded
with polymorph Forms I and IIl yielded polymorph Form IHI as the predominant
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present invention Include polynmorph FormlIll In al
anount ranging from Ol rug to 250 ng per dosage
“K)d pendi ng upon the route of adm nistration, and nore
f@ﬂf)@éﬁ y lroln 1 10 ng to 60 Ing . Appropri(@{es2003/026570
concentrations and dosages can he readily determ ned
by one skilled in the art. Pharmaceutically
prodocte pithisinéy T anindrempuat ef papinbitar Fdnm &k Hirahisk islungtebded with
the art. Far conposjtions fomulated as liquid
polyBory Boen cdehi i dcardusarely palimsseh Sarmndl ciase result
. y
O GO pBing, EPATK LBl 28k X Ehb i oy Form 1
whemo semied aetdh tarseds ofhthe camposnd iwis Gah @ndfidd€ is the favored
formyul ated as pills, capsules, granules, or tablets
POLYRPER- contain - in addition to polynorph FormlIll -
di | ui ent [.spersing: r f-acevactive agents,
bi nder s, eugg‘%vgaﬁtgs,dg'%’r%%?gjfz gc(%%’ﬁ%‘i‘/egg Rg c@%‘éeegﬁ“a’“&%?pgs. of the
invénidns Ri Wik de iappretibed ahdt, MoubRshhiefic £8b6IRAE JfMBe invention
pol ymor ph_in an appropriate manner, and in accordance
havgjbepn desceibed derginalor ipvenesesofc Hluakationo yeriatissubdiSeatidng may be

e on..S...2 harnnmaceut i cal Sci es, Cennaro, Ed.
e BB SrirR D o B BT eoR (SGB° iveriadt pareardly, the
invéiftio iNindYintieddekess 8s b tHelapp&ielcBiM).- | n anot her

enbodi ment, the invention provides a nmethod for
treating conditions that benefit from adm nistration
of agents that possess anxiolytic, anti- anoxic,

sl eep-induci ng, hypnotic, anticonvul sant, and/or

skel etal muscle relaxant 25 properties. Such
conditions include insomia specifically, as well as
sl eep disorders generally and other neurol ogi cal and
psychiatric conplaints, anxiety states, vigilance

di sorders, such as for conbating behavioral disorders
attributable to cerebral vascular damage and to the
cerebral sclerosis encountered in geriatrics,
epileptic vertigo attributable to cranial trauma, and
for netabolic encephal opathies. 30 The nethods of
this invention include system c admnistration of

pol ynor ph Form 111, preferably in the formof a

phar maceuti'cal conposition. As used 16 W)
200.1/018-t76 PC r/[JS2003 /(26870 herein, systemc
adm ni strati on enconpasses both oral and parentera

met hods of administration. For oral adm nistration,
sui tabl e pharmaceuti cal conpositions include powders,
granules, pills, tablets and capsules, as well as
l'iquids, syrups, suspensions and enulsions. 't'hese
conpositions may al so include flavorants,
preservatives, suspending, thickening and enul sifying
agents, and other pharmaceutically acceptable

addi tives. aqueous injection solutions that nmay
contain buffers, antioxidants, bacteriostats and/or

ot her additives commonly enployed in such sol utions.
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The follow ng exanples are offered by way of
illTustration, not limtation. 10 EXAMPLES EXAMPLE 1
REPRESENTATI VE SYNTHESI S OF POLYMORPH FORM 1| |
WO BBHINGAd 1 (10 g) nade according to the prodeduPLoypzes7o
US. Patent No. 6,399,621 (incorporated herein by
reference) was dissolv ' O mM- of acetic acid. 15
The solution was then fiTtéered and heated to 70-75C..
.Water (70 LL) and carbon (Darco G 60, 5 ng) were
Weclailiqqed to the heated sol ution, and the resulting
solution was then cooled 5"C every 30 m nutes. At
SSC, 1CTYSalynickaH Forin 18 G2 N-ARthyl-Re(3 PRI @rboNeH-pyrazol-
hel d steady for 30 m nutes. The m xture was 't hen
[1,5-0]-myoiodiduh-T-pl ) pberfO@ctamide 40 ] 111, of water was added.
The m xture was further cooled to 25C over a 1 hour
periqd and.the, 20 resul ti SOl s fiy,tered an G
hashed w e pgbameh Egen [AReERme Wbp I HohndBg eppivics o
predomill‘i:’c}fnt eRRETRY Ab&RM1°C Ad theRSred byas InfWsHed bY a(i¥£2920 Modulated

gures 1 and 2 for characterization of ol ynor ph
DifferentialiSeannihg Caloyinfo8C(BS) X a sopn pasevd £ 1 0°dl ek maouteon) .
EXAMPLE 2 REPRESENTATI VE SYNTHESI S OF POLYMORPH Foi ui

of 85 Bht enbhiepi 8o BSE A Hhra8 b BT b an

o SIS M5, 400 LU o s 20

0.2°9) ahka® entd 30Ut i on, After cooling to 67C, pol ynorph Fonil
Il seed crystals (as obtained by the procedure

demct) 2o o SBP BB Y B B g o
wionf A0, ST SEIRRARSEIN ol e aded an

resulting solid was filtered and washed with 40 nL of
wat e5. t o YihelpsdlyingpiofFopol Nihef ghinkdr whdréih thespadymetphosghibits

.. olid (DSC endot herm peak at 1, 86C),.EXAMPLE. 3_5
additioniEPRBSEREHC RRYENTPRIPOS) dsees PBLVIRIRBY ) ROt RD.7, 222 and
30.8. Conmpound 1 (10 g) was prepared according to the

" procedure of US. Patent No. 6,399,621 and di ssol ved

in 60 nL of acetic acid. The sol ution was then-
filtéred dhdphlyatogeh Fany Ul gbcaimMtvererdi Ghe polymegsdh exhibits an
adde o the heated solutjon. After cooling to 52C,

X-ray popyges, IO PR B3 S‘?é@'dmc&r‘%f’e’rls (as obtained by the
procedure 10 described in Exanple I) were added and

the m xt UG WRRMRIHE FEfn Tf 3thiM NWhERin HaSolymorph exhibits a

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

following:
Space Group P2yn
a, A 9.5887(3)
b, A 10.3985(4)
c, A 17.5807(7)
o 90
B 96.8044(14)
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m xture was then cooled to 47C over 30 m nutes _
foll owed by addition of 40 rnL of water. Foll ow ng

to roomtenperature, the resulting solid
WO?&?)PieSPng and washed with 40 niL of water t&TyV%zPW’@ﬁsm

g of polynorph FormIll as a yeIIow solid (DSC

AN

endot fiermpeak—at— 191 68C) 115 EXAMPLEH4

| NTERCONVERSI ON OF CO_VPQJNg | Inter@@nversion
exper | ;

t her mpdy glestlepint 450 of (Conpound 4 at room
tenperature. Three SiUurri esf Were preparedby] maki ng
sat ur at e(g?l‘f@?iﬁﬁl %\Sﬁtgl(gé&)utl ons of Iq(ﬁ@ﬁpound 1
filtering the 20 solutions through O-Zmfifters, and
then adding an anmount (in the formof crystals) of a

pol ygor phi mof 1, he first slurr

equagD Eﬁ? ﬁo mbﬁf??rﬁka% Ilfﬁ#“fff"lnl th%ﬁalYBW}bPﬂts a
RamanF'T%H%ule!i!; e{ciruﬁrassﬂm%f ey 25 ing each) vere

added; to the second sltrry, equal anounts of

pol yrmrph From 1 and polynorph Form Il (i. e.,

appr Bxi malkd poBmongh Eamh )1 weredaimdtledierdin dhd polyﬁerﬁ}hi:dxﬂlams

I‘OXI mately 25 25 of paql ynorph Form |
less thaﬂ%a/u by fiaight forsl dmapiies) 165> hand % hg MRt mwrﬂdﬁssﬂsan 0.5% by
ht %9%@ ivadie resulting solids were collected by vacuum
weight o | 1t F%E‘Ila—on air-dried, and analyzed using XRPD. By
the above techni que, the first sl urry seeded with
pol yhbr phTiko polymbiphaBormd I of wilaindk dviexdh s p@kmorph contains
Formlll, O the other hand, the second

less than Q%E\{W‘QQE@&% lmﬂﬁl‘?tf‘?sp](‘iﬁsyhtﬁ%‘i‘ B?f;t#@r%s’o by a¥¢tght pratey 2 dess than
5 : 1. "' C
04% by TR SR hTE 20651 096670 product , w th only a

m nor anount of polynorph Form 1. The third slurry
seed}eld Wi Afcon‘gmhiyirm)Itpimpﬁmnglpiol)lmc&bb%rmilmdi‘G‘d—methyl-N +(3-{3-

i vel olymprph Form 111l. These results

[2‘th‘enﬂcﬁ'§¥’ iBleaFl%lt[ 1£%Bﬂﬁﬂ‘d¥’ Tah@heryagetamider y form wil |

convert to polynorph Formlll when seeded with

crysial s ane, SUSH N [ )

ovorad el SmesOR or ol 4R R i AR 3 1512
thienylcadbosygi-pphir@H | §-af-pyrimidne7-y hpbaiy poetainidetinld cripalline, solvate or

appreciated that, although specific enbodi nents of the
amorphm?srfp’é%ﬂh&ﬁt ap ROy MoERihF %I&’I bed herein for purposes of

illustration, various nodifications my he

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 IIf of N-methyl-N-(3-{3-
[2-thienylcarbonyl]-pyrazol-[1,5-a]-pyrimidin-7-yl} phenylacetamide 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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made wi t hout departing fromthe spirit and scope of
the invention. Accordingly, the 10 invention is not

i except as by the appended clains. 19
wo %%ﬁg%l 84 76 PC |’ 1US2003/ 026870 CLAI M5 V%AA@?J%%"%?’““”"
1. Polynu.irph FormIlll of N-nethyl-N(3-{

3-[2-thicnvl carbony]]-pyrazol - 5-u.]-pyrimdin-7-yl _
} phem&l ) ad’bt ammpasitior] ofxlaipr EdvienesmpolemdrmthEerm lkis present in

bout 19 C as neasure s nmeasur.ed a 2920
the pill, BNl 8 GBE ip TG ABHEE AP TS R ELB Ao & O plise) a
a scan rate of 10C per mnute. 3. The pol yTnorph Form

11 9§ clai gy, dm{%'hed &H@ﬁlg 9 by RPN FEARITR JFN-BRthyl-N-(3-

. X-ray powder ffract| n pat ern”havi ng characteristic
{3-[2- thlag@dmb@wﬁpmmﬂ[] ﬁ\-odqgfnﬁﬂdin%y](}pheny()a@ﬂ%gmaie 18Componend 17}

. Th |y F I I I 3 [
and (b) atqméstadbnwﬂlagﬁshglemhﬁﬁ or otfer tappmiof g&ﬁgﬂo%g] ér%%qgheﬂlsl?ql%momh
Form Illgﬁﬁé(re%]xtﬂé ?&ﬁe\g r Wﬁg®“aq frifthe BppoSitioftti %iigf Sm &f (a) plus

nDrph claim4 rein
(b). polynnrph exhi bits additional characteristlc peaks
expressed in degrees 20 (+/- 0.20) at 13,3, 20.7, 22.2
and. he pol¥rnor Forn1||| of claiml

wher 89 n t ﬁée cg@pg»%?rpﬂ el By eherpin the capPEsigR comprises less
i f
than 0. l}j éapr \{«ggﬁt oqgggrﬁh&qtlﬁ 5}8€'§ 5?'%9&’%9& drw'l;xg't&ﬂf %eéht ég l(lg/;?)ﬁ:oun 1 in the

airm | ereirnt orp
conmomﬁﬁhlblts a single crystal x-ray crystall ographic
anal ysis at 150K with crystal paraneters as the
follow ng: F21/n Space A. 9-5887(3) h,
A10. 3bg5( Fhe ¢ompasitin efrel?)m r ‘9’63@@4]4? ggypposition comprises less

than 0.5% by weight of polymorph Form III based on the total weight of Compound 1 in the

composition.

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

composition.

23.  The 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 il based on the total weight of Compound 1 in the

composition.
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20 WO 21W1 /01847 6 PC7 :i |; 520031026870 90 Z
(nol ecul es/unit cell) Calculated Density (g/cmm)
WO A;, _ E%. The pol ynorph Form Il of claiml| wherein the
gt bh exhibits a Raman FT Infrared spedtGWHyza¢3/026870
shown in Figure 3. 9. The polynmorph FormlIl of claim
| wherein the polynorph contains |ess than 2% by
wei ghé. t offat compensitidri eSclained9 wheasinkBe bympesitiint comyirdes less
and | ess than 0.5"r% by wei ght org%ani c solvent. 10.
than 20%rgg “ﬁ&ﬂf?ﬁépﬂﬁmﬂm ke YH Btsed [oR the 10tHseightpfiGrmpound 1 in the
@&4 vinorph contains less than 1 % by wei ght total
Impurities, |less than about 0.75% by wei ght water, and
| ess than 0.4/h by weight residual organic solvent.
11, 27.conphstdampesit@onpf ¢lainn @9 paieydin tidhcormadsition! don@irises less
SEnethyl - N -thienglcarbony | I-pyrazol -] )
- than 30%q by wg16hbof pelyaemizEgrm 1 bassd oy the katel argight. of Gprppound 1 in the
-The conposition of claim 11, further conprising
compos}t@r’ret hyl - N- (3- thienyl carbonyl]-pyrazol - |
1,5-a]l-pyrimdin-7-yl |l phenyl)acetamd e in a
crys2dil | i Tiee camposition of claiaidP plieusn figy CompdaRiont dbdiprises less
/pol ynpr?h Form 111. 13. The conposition of claim11l
than 40% by et ebpglymermhgforpolll bassd oh te faiel meeightind Compound 1 in the
%rrposi tion of claiml i further conprising polynorph
ofmI1T. 15. A conposition conprising polynorph Form
[11 of N-nethyl-N
[ 2- t19.enyTiracdaaposttionpyl dzigl 19 Whardin kheddtnhptsiion-compseless
enyl | acetam de in conbination with a )
than 50% iy vetakiefrobymoarph Herse B hased upan thedptal weightpfeCompound 1 in the
.conmposition of claim15 wherein the conposition is
Compc’mq‘%g"rrrul ated for oral admnistration. 17. The
conposition of claim 16 wherein the conposition is in
t he 30or m De canpositton 68pRith €1 0WwheRB Bic. coMposition comprises at
200-t1018476 PCT/LS2003/ 026870 18. The conposition
least 50%pby #erghinof solymerih Rotpo 1Y hasedpiponpbe tatall weight ¢frGeapeunidnl in

composi

composit

) ill, capsule or table in a unit dosage formin an
_the compé\%tg%rﬁt from0.1 to 250 rng. 19_ A conposition
conprising (a) polymorph FormIll of N-nethyl-N (3-
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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- least 98%dyy weight elepciporgh Hesm

, 3-[2-thienyl carbonyl |-pyrazo]-[1,5 - x
]-pyrimdin-7-yl}phenyl)acetam de ("Conpound |I and
}ai Crystalline, solvate, anorphous or ot 1,0f
wo %"B%dﬁ{j 1 other than polymorph FormllIl, \?ﬁé?@%’%ﬁzgsm
total weight of Conpound 1 in the conposition is the

sum of (a) plus (b) 20. The conposition of claim19
wher 85n t Mke compositivh @i dainpi? sderdieske composiGorl 'cOmpsises at

wei ght, of pol ynorph Form |1 baseqd on the.total. weight, .
least 95% by BHER ALPA oo ormDsed Pramihedqial Tigh h ol 1 in
f..claim19 wherein the conposition conprises |ess

thecompt%ﬁlél%ho. 5% by wei ght of polynorph Form 1l based on the

total weight of Conmpound | in the conposition. 22.
The génpodihticompofitioh aif mldith Wherlerain tthe compposon icomprises at

conprises | ess than 1% by wei ght of I rph Form .

least 97% |ty weighiofopplymerph dioan Iehaged vpgn @Gﬁﬁgﬁ Hépa%t PE Compound 1 in
pQsition. 23. The conposition of claim 19 wherein

the compt%ggﬁagbnposi tion conprises less than 2"' % by wei ght of

pol ynorph Form 111l based on the total weight of

Conpa@nd Thk reotdpesitioprfaddi 0h whzdein The conppitond icompnfes at

claim19 wherein the conposition conprises |less, than .

ﬁ@raﬁﬁi rephibe tptahdeieht 6h Gosppound 1 in

wei ght of Conpound | in the conposition. 25.

the comtolgiaol L . - s

PPR 8’orrp05| tion of claim19 wherein the conposition

conprises less than 10% by wei ght of polynorph Form

| 11 bBgsed it édmgpdsiical ofnelaightl 9 ofhebeinqibelrdmpositiot kemprises at

conposition. WO 2004/01847,76) PCT/ US2003/ 11268 70 i
least 99% dy Weightcefnpsdynerphdogn 1l based woorhertetah wepght of Compound 1 in
th con osition conprises |ess than 20% by wei ght of

ecompﬁ&%ﬂbr ph Form |11 based on the total weight of

Conmpound | in the conposition. 27. The conposition of

cl ai pp19 wier &nfpdshRncomgiaim 1 b orheeiinhé sempbsitisn coirises: at

30% by wei ght of polynorph FormIl] based on the total _ .
least 99.4%ibynweight @mpbmgrgh Form Iﬁrbéseddmvpdéfr fotad yweighy of fypanpound 1 in

th conposition of claim 19 wherein the conposition
¢ compOSMSPi ses | ess than 40% by wei ght of pol ynorph Form
Il based on the total weight of Conpound | in the
conpa@gi ti @he composition of claim 19 wherein the composition comprises at

least 99.9% by weight of polymorph Form III based upon the total weight of Conipound 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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29. The conposition of claim 19 wherein the
conposition conprises |ess than 50% by wei ght of
“K)%@l rnorph Form 11l based upon the total weight of
¥dfd 1 in the conposition. 30. The conpBV¥$2803/036870
claim19 wherein the conposition conprises at | east
50% by wei ght of polyrnorph FormlIll based upon the
t ot ak5wei ghinegfodClpiadndng. sedatiochher ¢opmesi i @npatidat in need
The conposition of claim 19 wherein the conposition
thereof, eoippsisingeadmipustarpgde thoPatrnt qaicdisetio a@@mtrrg]r)tbh cppasition of
chhnlS"' based upon the total weight of Conpound | in the
conposition. 32_ The conposition of claim19 wherein
the conposition conprises at |east 70% by wei ght of
pol ya®er phA mhethod fdrl inbased skipanl hisclé edladativRigBtpafiént in need

Compound | in the conposition. 33. The conposition of
thereof, eamyripinEoadppiaistaring ttp dhe: patjses iapediscdvhpmpuofdhe cpmpesition of
ChhnngO@bby wei ght of polyynorph Form 1|l based upon the

total weight of Conmpound | in the conposition. 34.
The conposition of claim 19 wherein the conposition
conprises at |east 90% by wei ght of polynmorph Form
1l based upon the total weight of Conpound I in the
conposition. "' O 2004/018476 PCT/ US2003/ 026870 35. The
conposition of claim19 wherein the conposition
conprises at |east 95% O by wei ght of pol ynorph Form
1l based upon the total weight of Conpound 1 in the
conposition. 36. The conposition of claim 19 wherein
the conposition conprises at |east 97% by wei ght of
pol ymorph Form 111 based upon the total weight of
Compound I in the conposition. 37. The conposition of
claim19 wherein the conposition conprises at | east
98' % by wei ght of pol ynorph Form H based upon the
total weight of Conmpound 1 in the Conposhion. 38.
The conposition of claim19 wherein the conposition
conprises at |east 99% by wei ght of pol ynorph Form
Il based upon the total weight of Conmpound 1 in the
conmposition. 39. The conposition of claim19 wherein
the conposition conprises at |east 99.5% by wei ght of
pol ymorph Form 111 based upon the total weight of
Conpound | in

25



t he conposition. 40. The conposition of claim19
wherein the conposition conprises at |east 99.9% by
wei ght of polynorph Form 1l based upon the total

wei ght of Compound | in the conposition_ 41. The
conposition of claim 19 wherein the conposition is in
the forrn of a pill, capsule or tablet. 4?. The
conmposition of claim19 wherein the conposition is in
the formo a slurry. 43. A nethod for treating
insomia in a patient in need thereof, conprising
adm nistering to the patient an effective anount of
the conposition of claim15. 44. A nethod for inducing
sleep in a patient in need thereof, conprising

adm nistering to the patient an effective anmount of
"the conposition of claim15. 24 WO 2004/ 018476

PCT/ US2003/ 026870 45. A nethod for inducing, sedation
or hypnosis in a patient in need thereof, conprising
adm nistering to the patient an effective anmount of
the conposition of claim15. 46. A nethod for

i nduci ng skeletal nuscle relaxation in a patient in
need thereof, conprising admnistering to the
patient an effective anmount of the conposition of

cl ai m 15.



