- 3 FEB 2005 5 POLYMORPHS OF ZALEPLON AND METHODS FOR THE PREPARATI ON
THEREOF 10 This application clains the benefit of U S. Provisional
Application Serial No. 601222,785, filed August 3, 2000, which is herein
i ncorporated by reference. Field of the Invention This invention rel ates
to novel crystalline polynorphic forms of zaleplon (N-[3-(3- Mt 2009
cyanopyrazol o[ 1, 5a] pyri m di n-7-yl ) phenyl ] - N-et hyl acet am de), nethods for
the preparation thereof, and their use as anxiolytic, antiepileptic, and
sedati ve- hypnotic agents and skel etal nuscle relaxants. Back round of the
I nvention 20 Zaleplon is a generic termused to identify the chem cal
conpound N-[3-(3- cyanopyrazol of

1, 5a] pyri m din-7-yl)phenyl]-Nethylacetam de: NC CH2CH3 - 3 FEB 2005 0
Synt heses for zaleplon are described in U S Patent Nos. 4,626,538 and
5,714,607, both of which are hereby incorporated by reference. Zaleplon is
useful as an anxiolytic, antiepileptic, and sedative-hypnotic agent as
wel |l as a skeletal nuscle relaxant. 5 Summary of the Invention The present
i nventors have di scovered three novel crystalline polynorphs of zal epl on,
referred hereinafter as Forns 1, 11, and Ill. Form| is an anhydrous
crystai form while Forns 11 and Ill are crystal forns which can be
anhydrous or hydrates. Thesg yMoseHOOFrZALEROOXaAMND! on, |ike other forns
of the compound, are useful in the treatnment of anxiety and

METHODS FOR THE PREPARATION THEREOF

10 This application claims the benefit of U.S. Provisional Application Serial No.

60/222,785, filed August 3, 2000, which is herein incorporated by reference.

Field of the Invention

This invention relates to novel crystalline polymorphic forms of zalep[on (N-[3-(3-
15  cyanopyrazolo[1,52]pyrimidin-7-yl)phenyl]-N-ethylacetamide), methods for the preparation
thereof, and their use as anxiolytic, antiepileptic, and sedative-hypnotic agents and skeletal

muscle relaxariifs.

Background of the Invention

20 Zaleplon is a generic term used to identify the chemical compound N-[3-(3-

cyan0pyrazolo[l,5a]pyrimidin-’/'-yl)phenyl]-Nfgthy]aqetamide:



epi | epsy and to induce a sedative-hypnotic effect and rel ax skel et al
nmuscles. Form |l has a nelting point, as determ ned by differential
scanning calorinmetry (DSC), of from about 186 to about 189 C and exhibits
a characteristic X-ray powder diffraction (XRPD) pattern with
characteristic peaks (expressed i n.degrees 20 0.2 20) at 19533 &ﬁ 5, 15
16.7, 17.2, 18.0, 19.0, 20.1,Q?W/g§§21 2, 21.9, 22.6, 25.8 .g, 27. 9,
and 29.4 as depicted in Figureljl y% partrcular t he peaks (expressed in
degrees 20 0.2 29) at 10.4, 14 and 20.1 are unique to Forml. Form Il
exhibits a characteristic XRPDS pattern th characteristic peaks
(expressed in degrees 20 0.2 9)‘f . .4, 10.6-11.0, 12.5, 14.8-15.0,
16.8, 17.5-17.6, 21.2-21.4, 24T%-% 005 24.5, 25.1-25.2,
25.5.25.7, 27.0-27.1, 27.4-27.7, and 28 .3 as depicted in Figures 6
and 7. In particular, the peaks (expressed in degrees 20 0.2 20) at'
12.5" and 21.2-21.4 are unique to Fgan IL\Form LIl exhibits a
characteristic XRPD pattern with charach(?stﬁECﬁeaks (expressed 5 in

degrees 26 0.2 20) at 8.0, 11.2, 16.2 7.1, 17.6, 24.3, and 25.1 as
depicted in Figure 11. In particular, tdhhe peak (expressed in degrees 2d
0.2 20) at 16.2 is unique to FormlIIll. Another enbodinent is a

phar maceut i calSyathaiee Sértdaleploaarsplesaibad indhs. kateniBoe 406826,568 k5,114,807, and |11
of zal eplon and, optionally, a pharmaceutically acceptable carrier or

di l uent . FypbE@klare hibRLP RO MBCEIMHY etk ref@MZakploh Guse P drsRSiofficanOUNt  of
one or nore of 10 Fornms |, Il, and |1l of zaleplon effective to treat

anxi ety OfntRpildpERS¥d Qdatife- hfydurtceag%ntse@danlay@stetbrrdortﬁtsue @hhget or rel ax
skel etal nuscles in an aninmal, such as a mammal (e.g. human), and,

optionally, a pharnaceutrcally acceptable carrier or diluent. According to
one preferred enbodinent, the pharmaceutical conposition conprises at

| east abog{rl ég'V§ﬂ! Eff%mngg 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1,
99.2, 99 6, 99.7, 99.8, or 99.9% by melght of 15 Fonn
of Zal epl on, ga%sglﬂqgva%%q’s/ﬂ thlf’*l: erJt}I:e ﬁgve ﬁ!/s@emt %’1 ffs of zal lon

pharnaceutrcal tion ccording to anot enbodl ment ,

the phar na(ferrl‘!ctdlhgtae&nagterrgg%%sl Pﬁ, and III. Form I is an anhydrous crystal form, while Forms

I and I1I are crystal forms which can be anhydrous or hydrates. These three forms of
10 zaleplon, like other forms of the compound, are useful in the treatment of anxiety and
epilepsy and to induce a sedative-hypnotic effect and relax skeletal muscles.

Form I has a melting point, as determined by differential scanning calcrimetry (DSO),
of from about 186 to about 189° C and exhibits a characteristic X-ray powder diffraction
(XRPD) pattern with characteristic peaks {expressed in degrees 26 +0.2° -26')- at 10.4, 14.5,

15 16.7,17.2,18.0, 19.0, 20.1, 20.6; 21.2, 21.9, 22.6, 25.8, 26.6, 27.9, and 29.4 as depicted in
Figure 1. In particular, the peaks (expressed in degrees 20 £ 0.2° 26) at 10.4, 14.5, and 20.1
are unique to Form I,
Form II exhibits a characteristic XRPD pattern with charactcristic peaks (expressed in

degrees 28 £0.2°28) at 7.9-8.1, 10.6-11.0, 12.5, 14.8-15.0, 16.8, 17.5-17.6,21.2-21 4, 24.1-



conprises at |east about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98,
99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9@6b¥ mg'ght of
Form T of zal epl on, based upon 100% total weight of zal eplon ih
pharmaceutical conposition. According to yet another 20 preferred

enbodi nent the har o |t| 20,
30, 40, 265,358 5455501860 s 1682 Tgra 3@5"%‘%5%@Ef?e‘iééﬁ%ﬁ*eaéqgﬁgg 4,
99.5, 99.6, 99.7, 99.8, or999%byV\/e| ht, .of F a based
upon’ 10096 pasticalarates paks Grrzered i GEEH2T A2 ﬁ%&?tﬂéé’m |2&§O;1C%rrpo ion. 3 -
3 FEB 1005 Yet another enbodinment is a nethod of treating anxiety or _
epi | epsy td Foraril.ani mal in need thereof by admnistering an anti-anxiety or
anti-epil epsy effective anount of Forml, I1I, or IIl of zaleplon or a

m xture ther epdim IAr&hiditeblcharadttrastic XREP) ;bnernsVl@diwrmt@tlSé\C@laI@r(%W%fsc Yet

anot her enbodinent is a method of inducing a sedative-hypnotic effect in
an 5sani;mpl gr?glvaaqyioi”fmae% by2,adnj . 5te6] 1, and 28 hns depictddyipieguicc, or
sedat i've "and ypnotl c effective anount of Forml, H or 11l of zal epl on

-or a mxt Eef}e‘% gﬁgeg ﬁﬂu al (AL E8 i 9{%%@'2@9—% 24 Sgjat 18D hagiqk 6 Bdaxiing one

or more ¢ BEN A ran ani in need thereof by adm nistering a
skel etal muscle rela effec ive al & mbdkelot Of

zal epl on or aAﬁPt}EFrtﬁ“g”H bsfap]f@w\? anoﬁ%gsr@&e{{n%ym lnsmgon?s 2 met hod of
preparing Foam | of | epl on by cool Nz AGLePUS

sol vent , i gsa’}i'c@t‘%ﬁéleﬁlﬁa a&%é’?%?ﬂahl ngam’far%%ur%%%h{% é{bgt%re of 40 C or
hi gher. Anot her nethod of preparing Form | of .zal eplon.i i ng
zal epl on dikerin Tyweallynthe Phymipestical s “‘8%%8?8?‘%@65%gmglérft\?zﬂpé/(gﬁ lrl(Sa}n%fj
tenperature. 15 Yet another nethod of aring.Form | duc%al e@angg i's by
heat iy ofremof, lrerellbsf ZElsples effectymde Wl?alt a‘b ety of SHPEH.Of ol anot er

enbodi nent is a nmethod of preparing Form 11 of “zal epl or? eng/ @
preci pi t alisiposticafffegtair eghoskelatal uadlesap an eximah syshas p SRl S CE A2 Be
by di ssol ving

optionally, a pharmaceutically acceptable carrier or diluent. According to one preferred

arﬁiér formed

embodiment, the pharmaceutical composition comprises at least about 20, 30, 40, 50, 60, 70,
80, 90, 95, 96, 97, 98, 99, 99.1, 99.2,99.3,99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by weight of
15  Forn I of zaleplon, based upon 100% totz;.l weight of zaleplon in the pharmaceutical
composition. According to another preferred embodiment, the pharmaceutical composition
comprises at least about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 8, 99,99.1,99.2,993,
99.4,99.5, 99.6, 99.7, 99.8, or 99.9% by weight of Form II'of zaleplon, based upon 100%
total weight of zaleplon in the phammceutical'cbmpbsition. According to yet another ~
20  preferred embodiment, the pharmaceutical composition comprises at least about 20, 30, 40,
50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1,99.2,99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9%
by weight of Form IIT of zaleplon, based upon 100% total weight of zaleplon-in the

pharmaceutical comiposition.



zal epl on in a non-aqueous solvent, such as an organic solvent, to forma
solution and adding 20 water to the solution. Yet another enbodinent is a
nmet hod of preparing Form 1l of zaleplon by providing a solution

cont ai ni ng zal epl on di ssol ved in an aqueous sol vent and evaporati ng 3(5%5 2005

sol vent. |In e¥efunethet finbafuaer ienhébaist treatifpodRicof orppigpay ionap aninyadal | i ne
pol ynor phs of zal eplon, the crystals fornmed may be recovered by any

et hod KkneanhdrBoflty@daiitistedy #h RfilabkistyRS eiiti-piilepsy effectiR@n{duaydfForm 1,31,FEB
7005 Figure 1 is a characteristic X-ray Powder Diffraction ()W) pattern

for Formg ?%%R fR'eed nnxﬁ'r&ﬂ&@ofz Pﬁ'ﬁerﬁ‘bly Qhe%@ilé#%rﬁ% ﬁ&rﬁtnmté@écﬁﬁﬁllﬁvagnet I C

Resonance spect rum of Form | of zaleplon. Figure 37is a

moi st ur e ads oyl QeI ALLAR, ta&tt@mﬁt B EIRA TR oot LD O

Figure 4 is represent at1on o e crystal structure of
Form I . I t Form | of
zal eplon. a“‘l*—”iag %Rteéeo %P‘ms egP s ‘;%R%) gtl%(t%g%ﬁlg gra%ﬁrﬂrénr%lf

zal epl on a | ow noi tur i mat el. %relative humdrty)

envi ronrré#?':twﬁra@’ﬁl“etof Pgm Ilégfzgfepﬁ i°t? e hetr gr n for Form Il of

zal eplon in a_high rmrsture X 95%re|at e humdity

envi ronment . #’PE;H\OQ‘BBCWEOCHmﬁ'Hl‘ f @%@8&5&5%‘7 Wé&%‘?ﬁﬁf‘?}?} I?Légfﬁlf’ftg‘r at 25 C
of Form It of zaleplon. Figure 9 is a SSN speqtrgtrgt of Form |

zal epl on.anir®! 7 rped herqpl by agripsteging p SkAYY SHE I SHPHRE B Y HHITWhe é’ﬁ’ﬁ at 25
Cof FormlIIl of zaleplon. Figure 11 is a characteristic XRPD pattern for

Form 111 IoH, qﬂ19§MW10nﬂgmr@f§E31®fa SSNWR spectrum of Form 111 of

zal eplon. 20 Detailed Description of the Invention
10 Yet another embodiment is a method of prepanng Form [ of zaleplon by cooling

zaleplon in a non-aqueous solvent, such as acetone and acetonitrile, from a temperature of
40° C or higher.

Another method of preparing Form I of zaleplon is by providing zaleplon in an
organic solvent and evaporating the solvent at ambient temperature.

15 Yet another method of preparing Form I of zaleplon is by heating one or more of
Forms I and III of zaleplon.

Yet another embodiment is 2 method of preparing Form II of zaleplon by crash
precipitation of zaleplon with water. Crash precipitation can be performed by dissolving
zaleplon in a non-aqueous solvent, such as an organic solvent, to form a solution and adding

20  water to the solution.

Yet another embodiment is a method of preparing Form IIT of zaleplen by providing a
solution containing zaleplon dissolved in an aqueous solvent and evaporating the solvent.

In each of the aforementioned methods of preparing crystalline polymorphs of
zaleplon, the crystals formed may be recovered by any method known in the art.

25



Three novel crystalline pol ynorphs of zaleplon (herein referred to as
Forms I, Il, and 1I11) have been discovered. 5 Form| of Zaleplon - 3 FEB
2005 Form 1l is an anhydrous crystalline formof zaleplon. Forml is nost
stable in the absence of water and is typically nore stable than Forns 1|1

and H . BofefDbscriptishaptie Diadeigsa broad range of hunidity and terpefatyge
condi ti ons. e term"anhydrous. crystalline fornf 5 as used herein refers
to a crystal fgpm 0k a 2RdeabRA: Xhsy PiwieeDiffractnh ¢KBPB) pitternzat Besrohpfi n t he
crystal is not associated with water. Form | can be easily manufactured

into a d%g‘gg unit form Form|l has a distinct XRPD pattern and SSNVR
spectrum-as SHown in Fi gures | and 2, respectively. Peak |ocations and

rel ative intepsities,fi PR LA eshiRnes (SRMR) bfecauansfded i n
Tabl e | bel ow?lg*ﬁe“lpez‘agﬁssweai%%%gsed ina%gegr ees 2 9 0.2c, 2 9) at 10.4,

i14.5, anq_, ng’L Gl cmuni que to Form 1. The chem cal shifts and delta val ues
for tRe IFPABSOIH'THE SSNWVR spectrumof Form | are provided in Table 9.

The term "Form P as,. used herein refers . to.. G L ine: / of

zal epl on havi BT § adﬁ?fs@{?lﬁ‘g?oé‘?ﬂof'jgfaﬁoﬁp tlrogllsé?t?1 %?%Dldggﬂaglrl%g? 'Ei gure 3

shows the noisture adsorption/desor.pti curves for For hown by

Figure 3, 15Fmmradis a@fOlg'%ﬁPéﬁP%Wniaeg%ﬁH%i}b?%%‘éﬁ%ﬁ58‘.‘°“F§§F g"ﬁ‘ifs- 3 FEB

2005 Characteristic XRPD Peaks (expressed in 1:de re 3128 0.2 20) and
KR o5 908 L AL

Rel ati ve Zakplensi t | Bigufs ) calgtlaey KRFRPafteR £ ¥ | of zal epl on

Degrees 20( 0.2 28) d (A) /1o 13 ) _
Figure 6 is a characteristic XRPD pattern for Form 11 of zaleplon in a low moisture

10 (approximately 20% relative humidity) environment.
Figure 7 is a characteristic XRPD pattern for Form II of zaleplon in a high moisture
(approximately 95% relative humidity) environment.
Figure 8 is a ﬁmisture adsorption/desorption isotherm at 25° C of Form I1 of zaleplon.
Figure 9 is a SSNMR spectrum of Form I of zaleplon.
15 Figure 10 is a moisture adsorption/desorption isotherm at 25° C of Form III of
zaleplon.
Figure 11 is a characteristic XRPD pattem for Form III of zaleplon.

Figure 12 is a SSNMR spectrum of Form III of zaleplon.

20  Detailed Description of the Invention

Three novel crystalline polymorphs of zaleplon (herein referred to as Forms I, I, and

[II) have been discovered.



10. 4p. 47 64 14.56.11 -29 16.75.31 73 17.25.15 88 18.04.93 38 19.04.67 63

20.14.41 16 20.64.30 28 21.24.19 16 21.94.06 16 22.63.93 100 25.83.45 62
26.63.35 10 27.93. 20

Form [ of Zaleplion -3 FEB 2005

Form 1 is an anhydrous crystalline form of zaleplon. Form I is most stable in the
absence of water and is typically more stable than Forms IT and IIl. Form I is stable under a

broad range of humidity and temperature conditions. The term "anhydrous crystalline form"

5  asused herein refers to a crystal form of zaleplon wherein each _r__r_li)lecule of .zaleploél in the
crystal is not associated with water. Form I can be easily manufactured into a dosage unit
form.

Form I has a distinct XRPD pattern and SSNMR spectrum as shown in Figures 1 and
2, respectively. Pealk locations and relative intensities for the XREPD pattem of Form I are
10 provided in Table 1 below. The peaks (expressed in degrees 26+ 0.2° 26) at 10.4, 14.5, and
20.1 are unique to Form I The chemical shifts and delta values for the lines in the SSNMR
spectrum of Form [ are provided in Table 9. The term “Form I" as used herein refers to
crystalline polymorphs of zaleplon having this and substantially related XRPD patterns.
Figure 3 shows the moisture adsorption/desorption curves for Form I. As shown by-Figure 3,

15 Form I of zaleplon is non-hygroscopic.



29 29.43.04 5 The crystal structure of Form| has been determ ned at 295
K. The unit cell paraneters are shown in Table 2 and the atom c positions
and tenperature factors are showmm in Tables 3, 4, and S. The structure of

Form | of zaleplon as drawn by ORTEP is shown in

Figure 4. An _
pattern calcul ated fromthe data inpfgbjes 2-5 is, shown in Fi géﬁgﬁSZUU&he

intensity differences between Figures—T (experinental) and 5 (cal cul at ed)
are due to preferred 7 orientation.., For

: | 4 24 hiite Ravdtiad (b1deen
obser vedChm@whtl%WBM@(WrﬁF%Pﬁgﬁ%sr%ie?%rir% aﬁ%rﬁflg ntation ef(f ed(‘:)t s.
Table 2 5 Space Group and Unit Cell Parg) terg enidlf M | - of Zal epon

Par amet er Space group Cel | ofdPiffEassipdhines r‘:r?ﬂsm CHNRFC(A /-1 () Volume (A
) P21/c (No. 14) V 6.9760 (5) 25 0623 (17) 9 1369

(5) T Degroes 26(02°28) 77 N 5y 100-927(4) 1568.5

10.4 .47 13

14.5 6.11 64

16.7 T 531 : 29

17.2 : 5.15 73

18.0 4.93 88

19.0 4.67 38

201 4.41 63

20.6 4.30 16

212 . 4.19 25

21.9 4.06 _ 16

22.6 3.93 16

25.8 - 345 ' 100

26.6 3.35 62

279 3.20 10

294 3.04 - 29 J

5 The crystal structure of Fofm I has been determined at 295 K. The unit cell

parameters are shown in Table 2 and the atomic positions and temperature factors are shown
in Tables 3, 4, and 5. The structure of Form [ of zaleplon as drawn by ORTEP is shown
Figure 4. An XRPD pattern calculated from the datain: Tables 2-5 is. shown in Figure 5. The

intensity differences between Figures 1 (experimental) and 5 (calcufated) are due to preferred



Z (Mol ecules/unit cell) 4 Density (g/cn) Data acquisition tenperature L
1.293 295 K Table 3 Form | - 3 FEB 2005 Atom c¢ Coordi nates and |sotropic
Thermal Paraneters (A') for Form |l of Zaleplon AtonxYZU so
0170. 0660(7)0.0879(2)1.1382(4)0.1288(15) _ ‘ -3 FEB 2005
“|58 Sigg(%rg%\%néﬁggﬁ B[%-a%}%%‘%ﬁ@e@ll%@ﬁélﬁéwed to exhibit patterns displaying :

: : ) 0. (5)0.0937(12)
N90. 4851(4) 0. 15955(,10) 83(3)0.0552(7) 1 8 AtonXY z U so
N160. 059é‘€e§f‘6‘.}69e7“i%‘%’)9 e&?@%%( 3) 0.0875(11) N310.8544(8)0.2550(3) 0.1277(6)
0. 157(3) C20.7394(6)0.1411(2) 0.3328(4) 0.0775(11) C30.6857(6)0.1927(2)
0.2839(4) 0.0775(11) C40.5220(6)0.20448(15) 0.3413(4) 0.0718(10)-
C60. 2658(7) 0. 2465(2) 0.4064(6) 0.0935¢14) C70.2184(6)0.20206(15) 0.4817(4)

0.0767(10) CsO0.3285(5)0.15681(12) O. 3) 0.0549(7) -
C100. 2841(4) 0, 10815( 1) Qup S0ab3k c2u BABRELD: for Form Lof Zalepon
Parameter | Form I |
Space group P2,/c (No. 14)
Cell dimensions
a (A) 6.9760 (3)
b (A 25.0623 (17)
c (A) 19.1369 (5)
B 100.92 (4)
Volume (A°) 1568.5(5)
Z (Molecules/unit cell) 4
Density (g/cm’) 1.293
Data acquisition temperature . 295 K
Table3 -

Atomic Coordinates and Isotropic Thermal Parameters (A?) for Form I of Zaleplon

Atom X Y - Z Uiso
o17 0.0660(7) 00879%) | L.1382(4) 0.1288(15)
NI 06206(4) | 0.12021(11) | 0.4154(3) 0.0635(8)
N5 0.4122(6) 0.24950(14) 0.3361(5) 0.0937(12)
NO 0.4851(4) | 0.15955(10) | 0.4183(3) 0.0552(7)




C110.2027(5) 0. 11412(14) 0.6941(3) 0.0598(8) C120. 1466(5)0. 07044( 15)
0.7662(3) 0.0622(9) C130.1668(5)0.02016(15) 0.7131(4) 0.0666(9)

C140. 2475(5) 0. 01345(14) 0.5857(4) 0.0644(9) C150.3047(5)0. 05695(12) -3 rrg yyqs
0.5137(3) 0.0547(7) C170.1550(8)0.0814(2) 1.0346(4) 0.0928(14)

ci s0. 3668( 8 U K64 (3) 1.0686(9) 0.¥25(2) CLZ- 0. 1p44(11) 0URS06(4) |
0.8635(9) 0{' 153(3) CRO-0.2398(]13) 0. 1254{(6) 0.8238(12)0.240(7)
vt oo BT PRI PR PO, A FAT
oprc N s (A)|for Fo of Zallepl o
éFig;g{7;012$%E?5 $ J4§f§?%§yolf§%§ﬁ§j 1104(%?) goégéfig?:% 5277(}4)' 0.1
352'11?2)4( lg\ 88;/6121:1 a 5*%3%4@)0 ’5"01285@{“ .%2?%5 ! j§ 56 ] o %absﬁtiizw( T5)
S senloreeatis it ! L PO
154(9)0'06111(16341 ) ?8.155_\%0(6)1 0304 9(15) 0.3413(4) 0.0718(10)
C6 0.2658(7) | 0.2465(2) | 0.4064(6) 0.0935(14)
C7 0.2184(6) | 0.20206(15) | 0.4817(4) 0.0767(10)
{ C8 0.3285(5) | 0.13681(12) | 0.4891(3) 0.0545(7)
Clo 0.2841(4) [ 0.10815(11) | 0.5661(3) 0.0488(7)
Cl1 0.2027(5) | 0.11412(14) | 0.6941(3) 0.0598(8)
Cl12 0.1466(5) | 0.07044(15) | 0.7662(3) 0.0622(9)
Ci3 0.1668(5) | 0.02016(15) | 0.7131(4) 0.0666(9)
Cl4 0.2475(5) | 0.01345(14) 0.58:57(4) 0.6644(9)
C15 0.3047(5) | 0.05695(12) | 0.5137(3) 0.0547(7)
C17 0.1550(8) | 0.0814(2) | 1.0346(4) 0.0928(14)
C18 0.3668(8) | 0.0774(3) | 1.0586(5) 0.125(2)
C19 -0.1644(11) | 0.0806(4) | 0.8635(9) | 0.153(3)
C20 20.2398(13) | 0.1254(6) | 0.8238(12) 0.240(7)
C3l 0.7792(7) | 02276(2) | 0.1979(6) 0.108(2)




HL9A- 0. 2128(11) 0. 0549(4) 0. 7857(9). 1 HL9B- 0. 2109(11) 0. 0694(4) 0. 9523(9) 0. 198
0 313 H20A-0.3795(14)0. 1222(11) 0. 8033(110) . H20B- 0. 1962( 119)

0.1372(20) 0. 7356(66) 0.313 H20C- 0.2010(120) 0. 1509( 12) 0. 9022(46) 0. 313

Table 5 5 Anisotropic Thermal Parameters (A) for Zal eplon Form | At?%géi%

NI ULl 0.156(3) 0.066(2) U2, 0.172(4)pi0s 063(2) U33 0.078(2) 0.069(2
0.000(2) -0.0058(1-2) U13 0.072(2) 0.0335(13)"

H-Atom Coordinates and Isotropic Thermal Parameters (A?) for Form I of Zaleplon

L

f Atom X Y Z 1 UiS? ]
%) 08465(6) | 0-1233()) | 031014) 0.101
6 0.1876(7) 0.2766(2) 0.4057(6) 0122
H7 0.1104(6) | 0.20300(15) [ 0.5277(4) o1 ]
Hil 0.1864(5) 0 13812(14) 0.73070) 0.078
Hi3 31271(5) [-0.00034(15)| 0.7614(4) 0.037
Hi4 02626(5) |-0.02067(14)y | 0.5495(4) 0.084
E 0.3580(5) | 0.05206(12) | 0.4288(3) 0.071
HISA 04215(9) | 0.1120(4) | 1.0478(45) 0.163
H18B 0.4033(8) | 0.0534(13) 0.9866(30) 0.163
HIsC 02154(9) | 0.0641(16) | L11572(17) | 0.163
FHI19A 03128(11) | 0.0549(4) | 0.7857(9) 0.198
H19B 02109(11) | 0.0694(4) | 0.9523(9) ' 0.198
H20A 03795(14) | 0.1222(11) | 0.8033(L10) 0313
H20B 0.1962(119) | 0.1372(20) | 0.7356(66) 0313
H20C 02010120y | 0.1509(12) | 0.9022(46) 0313

Table 5
5 Amnisotropic Thermal Parameters (A%) tor Zalcplon-Form I
I Atom Un Un U U | Ui Uia

o17 0.156(3) | 0.172(4) | 0.078(2) | 0.000(2) 0.072(2) | 0.004(3)

N1 5.0662) | 0.063(2) | 0.069(2) |-0.0058(12)[0.0335(13)1-0.0065(12)

10



U 2 0.004(3) 0.0065(1.2) 10 - 3 FEB 2005 Atonl11U22U33 U23UL3 UlZeg 705

N50. 099(3) 0. 071(2) 0. 105(3) 0.035(2)0.003(2) -0,003(2)

N90. 066(2) 0. 0512(13) 0. 0507(13) 1 0.0011(10)0. 0161(11) -0.0058(11)

N160. 072(2) 0. 143(3)0.057(2) 0 _005(2) . 0.0364(15 nnn/7) —

N310. 127( 4) 0A®E7( §) 0.U28( 4) sz@74? 4) 855021(3) U, 0?5(1'5 2

C20. 075(2)[0. 092(3)[0. 075(2)] -0.013(2)0..03 8(2) -0 (25(2)

C30. 082( 2){0. 089 ( 3)[00088(2)| 0.0000) 2) O1B(IY 2)0-085@®33(2H03(2) | -0.003(2)

C40. 080( 2)|0. 070( 2)[0. 062(2){ 0.017(2)0.005(2) -0.021(2)

C60. 094( 3)[0. 087 ( 2)[00.068¢H)| 0®S0ZBE)2 P OSTL 1Y) 39-001 1B Qplﬁl(ll) -0.0058(11)

C70. 082(2)|0. 068(2){0. 081(2)| 0.009(2)0.020(2) 0.016

C80. 060( 2)10-qa A 2)[00@43@] 115D.123@) Q008{%A2) 0. QABHEL] )) 0@64{@3( (2899@1090. 0475

(14) 0. 058(|2) 0. 0443(13) (-0.0012(11)0.0167(11) 0.0023(12)

C110. 060( 2 0=8Z5C2) §0: (43247 052134 0. 021461 3) 0.020314(DI)75(4)

C120. 052( 2 o.@ézu)(‘a’%%‘#?’ % 9(15%0%213(?3) 0.002(2) €130

063(2) 0. 07H2x0-665:2):870 0 U @IEET)| 08380 | -0.0250)

C140. 070( 2 6.6%'2(2 81038{?8 %3@33(?2%( 028(2) - %3 q056( 1(5%“ -

C154. 061( 2)-0-061{21- 00481 =0-004 0 3 B oTAES ([ IR1036mT (0. 107( 3}

0. 125( 4) 0.05§?23 0082023 ﬁosﬂc‘)’ B.‘o&a‘(izb’ 6000 &P TovHEP (e¥ioY
C4 0.080(2) | 0070(2) | 0.062(2) | 0.017(2) | 0.005(2) | -0.021(2)
C6 0.004(3) | 0.067(2) | 0.118(4) | 0.028(2) | 0.014(3) | 0.013(2)
C7 0.082(2) | 0.068(Z) | 0.081(2) | 0.009(2) | 0.020(2) | 0.016(2)
C8 D.060(2) | 0.057(2) 10.0492(15)[-0.0003(12)|0.0135(13) | 0.0039(13)
CI0  |0.0475(14)| 0.058(2) |0.0443(13)]-0.0012(11)[0.0167(11)}0.0023(i2)
Cl1 0.060(2) | 0.075(2) | 0.049(2) |-0.0062(14)]0.0210(13);0.0114(15)
Cl2 0.052(2) | 0.092(2) | 0.047(2) 0.0029(15) | 0.0213(13)[ 0.002(2)
C13 0.063(2) | 0.077(2) | 0.065(2) | 0.016(2) | 0.026(2) | -0.002(2)
Cl4 0.070(2) | 0.062(2) | 0.067(2) |-0.0003(15)] 0.028(2) |-0.0056(13)
Cl5 0.061(2) | 0.061(2) |0.0489(15)[-0.0040(12)| 0.0264(13) {-0.0013(13)
C17 0.107(3) | 0.125(4) | 0.055(2) | 0.000(2) | 0.038(2).| -0.002(3)
C18 0.006(&) | 0.218(7) | 0.062(2) | -0.012(3) | 0.013(2) |~-0.006(4)
C19 0.125(5) | 0212(8) | 0.150(6) | 0.003(5) | 0.101(5) | 0.034(5)
C20 0.118(6) | 0.446(22) | 0.158(8) | 0.064(11) | 0.028(6) } 0.070(%)
C3l 0.003(3) | 0.144(4) | 0.087(3) | 0.029(3) | 0.016(2) | -0.051(3)

One method of preparing Form I of zaleplon is by cooling zapelen in & non-agueocus

solvent. Preferably, the zaleplon is slowly cooled. For example, Form I of Zaleplon cantbe

11



0.000(2) 0.038(2) . -0.042{3) Cl 8 0.096{4) 4.2
0.013{2) -0.046(4} C 190.125{5)0. 212 P e
C200.118(6)0.446(22)0.158(8)%.%64%%%%3?8éé?g§8?878?3§5)0'101(5)q'ﬂ%4m59

C310. 093(3) 4. 144(4) 0. 087(3) 0. 029($) OAI6(2) - 0. 081(3) ne et hod, of

sol vent gﬁ?e%fb? &%sgfviréaéa%ﬂioﬁ I & §orb3Qu6@ﬂ|sbhg11tzlwpéd1gjntoi at least gt ﬁ@]olJGO UuSs

Zaleploh aﬁ b;agly’ gtgﬁé?éaaéogfls Sgﬂﬁdy cool ed. For exanple, Form| of
) oolimg it (e.g. tda t 43R ranfrr Madatly nehi-smedusisol erpminelpiie AU ae

non- aquedlits %bFVeé%,(%eatlng I't to at’ | east about 4ogc, ang ?gov?ng it

(e.g. to anbien t enper, Xk L are(f
noi. . hicdtleCadett : '
are not“@ﬂﬂ??gg%qg? ngQ%?§ ?gﬁseﬁ??f Zugﬂﬁggugggfgﬁgh aci§2L?fL??§’ out

t et r ahydr of ' ;

o o dorgeieed Lol TSN gy e pen eame forliment MO TS o
about 60 C. According'to ne dj . i  and more preferably to
Sbout 550 ChksorameE s Sy R LA or A Spe £y LR ol oc D on oy

al so be prepared by evaporation c i i
fast ovaponatiomat yorart MERTORCHANONS S Bown 11 the art. One

ref . )
preferred melhod of 2ot (SuaRRl oLl n LBl esy i SiEas Y kaucazken on
qui ckly, such as by vacuum Suitabl e non-aqu vent Trom the solution
as slow and fast evaporation crystallization me&ods, QYDA in the art. One preferred
method of fast evaporation involves (1) dissolving zaleplon in a non-aqueous solvent, and (it)
10  removing the solvent from the solution quickly, such as by vacuum. Suitable non-aqueous
solvents include, but are not limited to, organic solvents, such as acetone,
dimethylformamide, ethylacetate, isopropanol, and tetrahydrofuran.
One preferred method of siow evaporation involves (1) dissolving zaleplon in a non-
aqueous solvent at room temperature and (ii) incubating the mixture at room temperature to
15  allow evaporation to occur slowly. Typically, evaporation occurs over a period of time of
from about 12 to about 24 hours or longer. Suitable non-aqueous sotvents include, but are
not limited to, organic solvents, such as , acetone, acetonitrile, dimethylformamide,
ethylacetate, and tetrahydrofuran.
Form I may also be prepared by heating one or more of Forms Il and III of zaleplen to
70 remove the water therein and recrystallize it. For example, Form I can be formed by heating
Form II or III of zaleplon at a temperature of at least 60° C and preferably at a temperature of
at least about 75 or 80° C.
The crystals formed may be recovered by any method known in the art, such as.

filtration, centrifugation, or with a Buchner style filter, Rosenmund filter, or plates and frame

25  press. Typically, the crystals are recovered as-solids.

12



solvents include, but are not limted to, organic solvents, such as
acetone, dinethylformam de, ethylacetate, isopropanol, and
tetrahydrofuran. One preferred nmethod of slow evaporation involves (i)
di ssol ving zal eplon in a non- aqueous solvent at roomtenperature and (ii)
incubating the mxture at roomtenperature to 15 allow evaporation df 2005
occur slowy. Typically, evaporation occurs over a period of tinme of trom
about 12 d.g, abgutaegthbyhours or |onger. Suitabl e non-aqueous solvents
include, but—are not limted to, organic solvents, such as, acetone,
acetoni trile, egifmtiby|fonrRE ey et By AGR BkSof ARPIchetd ahyinefedban. Form
| may al so be prepared by heating one or nore of Fornms H and 111l of
zal eplon to  2Q.1 ey ' Yoy alrhd & hydrdior
exanpl e, g?lrﬁgqqecggggﬁgc‘%%?%teﬁ{? rhgg{u%‘négzﬁg@? mﬁllgf, %& 1] ofq1 z%lrepl on at a
t enperature of at st 60, C and pref rat t | east
about “75 18&%@ agy Sii‘ﬁ@’mé > 3?/ Eatlﬂﬂ?%n ‘1211((126rr91rner@l gt 1%53 Q%%m(?ﬁéccu?ev%r egglgsqrgﬁr}g C%ttah%d.
known in the, art,. such filtration entrifugatio 1 Buchner
style fi ERiat e HRiFTg TP PP‘E‘R‘?“ ‘%r“’aiﬁf @PE&L“&W&S%C?%%W@%@%‘? sofleb] ?ﬁf)i cally,
the crystals are recqvered as-solids. 12 - 3 FEB 2005 Form f Zal epl on
Form 1| i1oa1o9 &8t 457 BOR B0 dr 1 50t JEpabT 1aTPEr thade ol el T o
the nunber of water nolecul es associated wth each ecul e of | epl on
my Vary RSl B e diaues bp braioes 2at kit B BF 6 GGl o
wherein at | east one nol ecule of zaleplon in gh?ﬂﬁ%ﬁ al is associated
wi th wat erxammiseF ernihesn ks mgfoBydrats|os Bembydrae 8¢ fH%%ach nol ecul e of
zal epl on can vary from0 to about 1, i.e, Formll| can be anhydrous or a
hydr at®. "Treokwkts” asyisgd hemtinrafers &2 hgptamevhighie s st waaky dr ous and
hydrate forms of the EOl nmorph. For exanple, Form|l can be a ponohydrate
or heni hyaseiatedofityeick plotasule Phealerdenn The terirp hemifadaice»s wsed heed hisrdr A
refers to a hydrate in which one nol ecule of water is

hydrate in which one molecule of water is associated with two molecules of zaleplon. The

inventors have found that while Form Il is stable at about 40° C and about 75% relative
hemidity for 4 weeks, Form II converts into Form I when stored at about 60° C and about

15 75% relative humidity over the same time period. Form Il also converts into Fornn I when
heated at about 80° C. Form II of zaleplon is particularly suitable for immediate or rapid
release formulations.

The crystal structure of Form I has been determined at 150 K and is shown in Table 6

below. At 150 K, Form I of zaleplon is a hemihydrate. The XRPD pattern of Form II of

20  zaleplon varies slightly with its moisture content. Two XRPD patterns of Form II of zaleplon
at different relative humidity are shown in Figures 6 (loW moisture, approximately 20%
relative humidity) and 7 (high moisture, approximately 95% relative humidity). The
characteristic peak positions and relative intensities for the XRPD patterns in Figures 6 and 7
are shown in Table 7. The peaks (expressed in degrees 26+ 0.2° 26) at 12.5 and 21.4 are

25  unique to Form 1I at approximatety 20% relative humidity and at 12.5 and 21.2 are unique to

13



associ ated with each nol ecul e of zal epl on. The term "hem hydrate" ?ﬁ %@Ed
herein refers to a hydrate in which one nolecule of water is ass% %t
with two nol ecul es of zal eplon. The inventors have found that while Form
If is stable at about 40 C and about 75% relative humdity for 4 weeks,
Form || eemyEht Spprdkinatbignadd relatienhshidine doetralip ol peBks @RIpdcalbcleTets 75%
relative humdity over the sane tine period. Formll also converts into

Form | wh ?@ 0.79%% 8d 23t 2nabe 0t 180arEunifey tFbim Uf Thatesn! Bormi B” parsed butiar | y
suitable for imediate or rapid release formulations. The crystal

structure of i S50 SeLREIh ARk Pihest20d Kibangtidly ralredRPD Tabl e 6
bel ow. Afangﬂﬁyﬁ%E?%gﬁygoﬁlzalepFo% is a hem hydrate. The XRPD pattern of
Form 11l of_ 20 zaleplon varies slightly with its npisture content. Two XRPD
patternsPBf™®orm 1| of zaleplon at different relative hunidity are shown
in Figures 6 (| owmisture, approx o8 ORres 6! P o ARt Ydisand 7

(hi ghgm)i st ur &84 BY? H@fsarﬁggg&)lpg@%?%lgghunss rty) " The  Characteristic

peak positions and relative intensities.forn: tie i lgures 6
a7 acteshomn e T8l b Posfieo it T MBI R A I S 0 S

at 12.5 and 21.4 are 25 unique tq Form 11l at r oxi 28Y ive
humi di t y reliadvedumidtEotd§grupnseny g:oﬂ'ﬁi 68“’{"050&@%?1“ %Egg‘%ggéggﬁg%’ﬁ% at

approximately 95%rel ative hunjdity. nerally, the pe. ed in
oo eos | ipmote st by dospersgomien i s s s BERE SO AR O

term"FormlIl" as used herein refers to_crystalline .polyvnor f

zal epl on exhipitag dishes SSHNR S5pEra At TP F‘@F’é? nghs(ﬁﬁﬁungg%ﬁg?lﬁfs&“ Fi gure 8

shows noi sture adsorption/desorption curves_for Form H_of zalggipn. It is
arept on

cl earlOf r ondues Gurtie i@ies Fethe SHIMFpipstmeoidinsmdhihoBR MEGEHE P12 P oY

vari es depending on the relative humdity of its environment. Formll is
nore sol ubdbée 9.n water than Form Il and thus is nore desirable for dosage
unit fornms when faster release rates are desired- Formll also exhibits a

di stinct SSNVR spectrum as shown in Figure 9. The chem cal shifts and
delta 10 values for the lines in the SSNWVR spectrum of Form Il shown in
Figure 9 are provided in

14



Table 9. 14 - 3 FEB 2005 Table 6 Space G oup and Unit Cell Pararreters for
Zal eplon Form || ParaneterForm 1| Space groupP2l/c (No. 14). EEE

D nensions 11.1896(9) a (A) 6.9236 (5) b (A 20.986 (2) c (A 089(3)
PC) Volume ( )1605.4 (4) Z (Mol ecules/unit cell)4 Density (g/cm1.300 Data
acqui sition tenperaturel50 K Tabl e 7Ia@lecharacteristic XRPD Peaks
(expressed in degrees 20 0.2 26) and Relative Intensities (>10) of
Diffraction Lines f&pacE@iranpindUniieledfacmetasfoMbilspion Bor@olit ent Hi gh

Mbi sture Content (Approximately 20% Rel at'i ve Humi di ty) (Appr oxi nat; eI y 95%

Rel ati ve Hunpdifistdr Degrees 2 0O Form II
Space group P2/c (No. 14)
Cell Dimensions

a(d) 11.1896 (9)
b (&) 6.9236 (5)
¢ (&) | 20986 (2)
B¢) 99.089 (3)
Volume (A7) 1605.4 (4)
Z (Molecules/unit cell} 4
Density (g/cm’) 1.300
Data acquisition temperature 150 K
Table 7

5 Characteristic XRPD Peaks (expressed in degrees 26+ 0.2° 26) and Relative Intensities (>10)

of Diffraction Lines for Form II of Zaleplon

Low Moisture Content High Moisture Content
(Approximately 20% Relative Humidity) | (Approximately 95% Relative Humidity)'
Degrees 26 Degrees 28
d (&) o ' dd) | Ul
(£0.2°26) (£0.2°26)
8.1 10.89 100 7.9 11.17 100
110 801 | 4l 106 831 | 10
12.5 7.09 27 125 170 0

15



d (AI/loDegrees 2 0 d (A
11. 08.014110.68.31.10 12.57.0927-12. 5n0.11 15 -

.1/10 (0.220)({0.226) 8.110.891007.9

3 FEB 2005 Low

St

Content (Approxinmately 20% Rel ative Hum dity) Degrees 20 d (A) High

Moi st ur e.

(A) NO (0.
16. 85. 2838
22.24.0015

OO OO

Content (Approximately 95% Rel ative Hum dity).

220) 007 2 oMokttt L 15. Up- 91531 Ba106R4 Qdnighh. 4020
16.85.%gg§kl7.55.076117.65.0521 18. 04. 9243 21. 44.143221.
(%\%pl%)’%fn?awm% Relative Humidity) | (Approximately 95% Relative Hunidity) .
Degrees 26 : Degrees 28
d(A) | Ul o d(A) | Ilo
(£0.2°26) (£03°26)
133 6.66 11 - ;
15.0 5.91 53 14.8 T6.00 24
- - - 16.4 5.40 20
168 528 38 16.8 5.8 63
175 5.07 61 17.6 5.05 21
18.0 4.92 43 : - ;
214 414 32 212 418 26
222 4.00 15 - - -
- - - 239 371 12
245 3.62 5 24.1 3.69 I8
25.1 3.54 10 252 3.54 17
253 351 21 - - -
25.7 347 31 255 “3.49 19
N ; ) 26.4 3.37 15
267 3.33 23 - - -
271 329 | 23 770 330 | 20
- i g 373 1257 | 5
277 322 | 24 374 325 | 21
282 316 19 28.3 3.16 10
303 295 11 - - -

16
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24.53. 621524. 13. 6918 25. 13. 541025. 23. 5417 25. 33. 51! 1---
25.73.473125. 53. 4919 26.43.3715 26.7 3.33 23 - - 20 27.13.2923 7FE(§32.0§§)
_ - _27.2 3.27 23 .7 .22 24 27.4 3.25 21 27 3 1928. 33. 1610

10

15

Form II of zaleplon may be prepared by crash precipitation of zaleplon. According to.
one preferred embodiment, crash precipitation includes dissolving zaleplon in a non-aqueous
solvent, such as an organic solvent, at room temperature. Suitable organic solvents include,
but are not limited to, acetone and tetrahydrofuran. The resulting solution is slowly added to

water to form a precipitate. The crystals may be recovered by any method known in the art,

" including, but not limited to, those discussed above.

Typically, Form II converts into Form III in a solvent system containing an organic

solvent and optionally, water. Form II can also be converted into Form I in water.

Form III of Zaleploun

Form IIL is also a variable-water hydrate crystalline form of zaleplon. Form Il is
generally more stable in aqueous and non-aqueous environments than Form II. The number
of water molecules associated with each molecule of zaleplon caﬁ vary from O to about 0.5,
i.¢. Form III can be anhydrous ot a hydrate. For example, Form III can be a hemihydrate of
zaleplon. Form I is generally anhyd:bus up to a relative humidity of about 30%. Also,
hydrates of Form III can convert to Form I, e.g. by storing them at about 40° C and about
75% relative humidity, resulting in a mixture of Forms II and HI. When Form I is stored at
about 60° C and about 75% relative humidity or heated to about 80° C, it converts to Form L.

Form III has a distinct XRPD pattern and SSNMR spectrum as shown in Figures 11
and 12, respectively. The characteristic peak positions and relative intensities for the XRPD
pattern in Figure 11 are provided in Table 8. The chemical shifts and deita values for the

lines in the SSNMR spectium of Form III are provided in Table 9.

17



28?3.16 30.32.9511--- 16 - 3 FEB 2005 Form 11l of zal eplon may be prepared
by crash precipitation of zal eplon. According, to one prefer-red

enbodi ment, crash precipitation includes dissolving zaleplon in a

non- aqueous solvent, such as an organic sol vent, at room tenperatyf@ 05
Sui tabl e organic solvents include, tlydgare not limted to, acetone an&ﬂ
tetrahydrofuran. The resulting solufton is slowy added to 5 water to form

a precipitate. The crystals may_ be rafh D)5 anyR slEdvadotesiteat> 10 t he
art, i nChagtasigtic WD?%P%I q%ﬁqrfsé?fhﬁgfg&gﬁ\ggé di scéPjssed above. Typically,

Form 11 converts into Forml]l in.a solyV t ai ning an organic
sol vent and optionally, \Nat‘éfrp‘fff?ﬁ??ﬂ ﬁllescfgrnrﬁoéﬁgg oggh%glggertedgi nt o Fgr mlll
in water. 10 Form 1l of Zal eplon FormtH—s—atso—a variabl e- watér
hydrate crystal | i Degéer2@ of zal eplon. Form 1l is gfner ally nore|stable
in aqueoud and non-aqueous envi forrdht g than Form 11:°° The nunber |of water
nol ecul es lassoci aF:ie@lgm/'gg)h each mol ecul g of zal epl on can vary from|0O to
about 0.5,| i.e. FormIll can beé¢ anhydrijous or a hydrate Eor exangle, Form
1l can beg-a—hem-hydrgte of 15 zaligpkor|. Form |11 ‘i $0Qeneral Iy anhydrous
up to a reglative humdity of about 30%]| Al so, hydrates of EFormlHl can
convert to—Ferm1it; NGk by—stoffi ngof hem at about 4®3 C and about | 75%
relative humdity, resulting inla mxture of Fornms |i_and 111. \Weh Form
1l is stored-at—aheut—660—Cand gaput| /5% rel ativeshum dity or heated to
about 80" [C, it converts to Form1l. Formlll has a distinct XRPD pattern

and SSNMVR spectrum-as—shewr—+n—Hgyngs 11 20 and 12j0respectivelyl The
characteri stic peak ]ﬂo%itions and relative intensities for the )W
pattern in{Figure 11 are provided is. Tabte—8, The chgm cal shifts and
delta values for thel”fines in the QéNM? spectrum of Form M are provi ded

i - EB 2005
in Table 9] 17 3 F24.3 163 40

25.1 3.5 16 J
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Tabl e 8 Characteristic XRPD Peaks (expressed in degrees 20 0.2 20) and

Rel ative Intensities (>10) of D ffraction Lines for FormllIl of Zaleplon
Degrees 2 0 d(A) (0.220) 8.011.02100 11.27.9128 16.25.4734 10 17.15.17 |
17. 615. 0462 24.33.6542 25.113.5516 5 18 Table 9 13C Solid-State NV FEB 2005
(SSNVR) Chemical Shifts of Zzal epl on TabBIEB 2005 Foram | Form 11Forn¥ | Fq
Carbon Atom C. S. aDel taC. S. aDel tabC. S. aDelta 12.1 &REF& CH314. 3REF13. 2REF
12.4 0.3- 22.8 &10. PC&oliHSRie SVIRGZSNSI) Chemical Shifts of Zaleplon

Foom I + FormIl ‘ Foon III
Carbon Atom '
CcSs? Delta® CS* [ Delta’ CS8.? Delta®
12.1 & REF &
CH; 143 REF i3.2 REF
- 12.4- 03.
228 & 10.7 &
CH; 21.9 7.6 236 10.4
25.8 13.7
441 & 32048
CH; 44.2 209 44 9 317
45.5 33.4
790 & | 6690 &
Aromatic C or CN 83.5 69.2 79.0 65.8

81.1 69.0

111.0& | 9859 &
Aromatic C or CN 1133 99.0 111.3 98.1
1134 108.3

Aromatic C 132.2 117.9 130.7 117.5 131.4 119.3

14398 | 129.6 & | 1427 & | 1295& | 1433 & | 1312 &

Aromatic C
146.6 132.3 _145._3 132.1 145.7 133.6
145.0, 136.9,
‘ 1493 & | 156.1 & 150.1, 138.0,
Aromatic C 152.7 1384
1531 139.9 153.0, & ) 1409, & |
155.5 143.4
1717 & | 1585& | ‘
CO 167.8 153.5 171.6 159.5

1738 | 1606

9



25.813.7 44.1&32. 0& CH244.229.944.931.7 4
: : : . . 5.533.4 79.0 &66.9 [
or CNB83.569.279.065.8 81.169.0 111.0 &95.9 & Aromatic C or . A—r,g)rg'E.é Izlﬁﬁc

CN113.399. 0111.398.1 113.4101.3 Aromatic Cl
. . . 32. 2117.
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. S. s per mllion ( 0.2 ppm relative to adamant ane ext ernal

standard. R _PCE%{SB%? (itligfe%g(% Widdengnesichel (e aidelscetioeanapathEk) and

sel ected pea

million (ppm).

Form I1I of zaleplon may be prepared by forming a solution containing zaleplon
dissolved in an aqueous solvent and evaporating the solvent from the solution. Suitable
solvents include, but are not limited to, mixtures of water with acetone, acetonitrile, or
tetraliydrofuran (THF). Preferred solvents include, but are not limited to, mixtures of water

10 with acetone, acetonitrile, or THF having a volume ratio of from about 1:1 to about 1:2. The
resulting crystals may be recovered by any method known in the art, including, but not
limited to, those discussed above.

Form III may also be prepared by dissolving Form II in 2 solvent system containing
an organic solvent (such as those discussed above), water or a mixture thereof.

15

The aforementioned crystalline polymorphs of zaleplon are useful anxiolytics,
antiepileptics, and sedative-hypnotic agents as well as skeletal muscle relaxants. The
appropriate dosage amounts for an animal can be defermined by methods known in the art.
Generally, a therapeutic effective amount for the desired purpose is administered. The

20  individual dosage of the crystalline polymorphs of zaleplon disclosed herein can be from
about 5 to about 20 mg and preferably is from about 10 to about-20 mg for an adult.

These crystalline polymorphs can be formulated into a pharmaceutical composition.
Preferably, the pharmaceutical composition comprises an amotnt of one or more of Forms T,

11, and ITI of zaleplon effective to treat anxiety or epilepsy or to induce a sedative-hypnotic

25  effect or relax skeletal muscles in an animal, such as 2 human. The term "sedative-hypnotic
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According to yet another preferred embodiment, the pharmaceutical composition
comprises at least about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97,98, 99, 99.1, 99.2, 99.3,

15 99.4,99.5, 99.6,99.7, 99.8, or 99.9% by weight of Form [ of zaleplon, based upon 100% total
weight of crystalline zaleplon in the pharmaceutical composition. According to yet another
preferred embodiment, the pharmaceutical composition comprises at least about 20, 30, 40,
50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9%
by weight of Form II of crystalline zaleplon, based upon 100% total weight of zaleplon in the

20  pharmaceutical composition. According to yet another preferred embodiment, the
pharmaceutical composition comprises at least about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96,
97, 98,99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, ot 99.9% by weight of Form I of
zaleplon, based upon 100% total weight of crystalline zaleplon in the phﬂrmaceuticgl

composition.



99.8, or 99.9% by weight of Form | of zal eplon, based upon 100%t ot al
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enbodi ment, the pharnmaceutical conposition. [ &} adofest mgbout 20,
30, 40, 50, 8t bagnacgpicsbramrgsogposgy oSG Rh BER | ¥ RO wgs Y 07
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pharmaceutical conposition. Accaording to yet another preferred enbodi nent,
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60, 70, ,80, 90, 95, 96, 97, 98, 99, 99. J(, ,9%_ %, 99, r3morg9' 4, 99.5 99,6,
99. 7,1099. 8, OGeﬁﬁﬂ@%ﬂmyplmegﬁthelfcop@pmquq sogpclu eélog%?om based upon 100%
total weight of crystalline zaleplon in the phar eut i qg}l{ iq%:mposi tion. 21
- 3 FEB 2abnitheicphnscrapielle farasts eoMPiEas LRLRCEHTSal 'S8 DE &listantially free
or conpletely free of one or two of Forns 1, 1] . g}nd 111, of zal.eplon as
long as i heladt it issncadimiteditst thorramaprigtoihiptsrei2cogqiadle Lon Hse ' PRaviReeiar m
"substantially free" includes those phannaceuti cal ,ﬁorrp Si il%Sft hat
cont ai n | g&sulhti@n, MdQie addedito th; rm@atin to p@}:rg),test,hg stabij}y a8g v Pg £ of one
or nore of Forms |, II, o _ _
formulation, such as binders, bulking agents, clarifying agents, buffering agents, wetting
15  acents, and lubricants including, but not limited to starch, pregelatinized starch, lactose,
mannitol, methyl cellulose, microcrystalline cellulose, talc, highly dispersed silcic acids,
silicon dioxide, high molecular weight fatty acids (such as stearic acid), ge.latine agaragar,
calcium phosphate, magnesium stearate, animal and vegetable fats and solid high molecular
weight polymers (such as polyethylene glycol), sweeteners and or flavoring agents. Suitable
20 pharmaceutically acceptable carriers, diluents, and excipients also includ¢ _those described in .
h o qeas
Remington's, The Science and Practice of Pharmacy, (Gennaro, A.R., ed., 19" edition, 1995,
Mack Pub. Co.) which is herein incorporated by reference. The phrase "pharmaceutically
acceptable" refers to additives or compositions that are physiologically tolerable and do not

typically produce an allergic ot similar untoward reaction, such as gastric upsgt, dizziness anc_l

25  the like, when administered to an animal, such as 2 mammal (e.g. a human).

22



5 and |11, based upon the total weight of pharmaceutical conposi t*'ﬁ% (ﬁd
alternatively based upon on the total weight of zaleplon in the B "2005
pharmaceutical conposition). The phannaceutical conposition broadly
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agents. Suitable ﬁo ghar maceutically acceptable carriers, diluents, and
exci pi enth4st £ 4 se described in Remngton's, The Sci ence and
Practice of Pharmacy, (Ce ro, AR, ed., 19 h edition, 1995, Mack Pub.
Co.) which is%é{-@ﬂﬂ%@ﬁ@%d by reference. The phrase

"pharnmaceutically acceptable"” refers to additives.,or ¢o idh®RS .1 hat
are phHysi ol ogical IPPWEe| BHREIQ %ﬁHS‘Efow?ff)fameg?)‘ftcoglal %h‘rﬁ?%zﬁtr]%lgé éﬁbgﬁlea gic or
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li ke, whemwddniliffrestospetar, peilahie dpmhahimaday C‘%@‘%& IH%EHW&“*S( g‘?"g .°?§%h£u‘?r°é&ﬁ). 22
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zal epl on or a non-aqueous solution containing Form| of zaleplon

capsul e, Trielthbe miwet abt &t to AV phé Abrae uTtiechvergeasmand scatsHas aife “ereset at

crystalline polynorphs of zaleplon may be adm nistered to animals,
i ncl udi ngi® 4ndt th@@dceiving slit was set at 0.15 mm. Diffracted radiation was detected by a Nal

15  scintillation detector. A theta-two theta continuous scan at 3%min (0.4 sec/0.02° step) from
75 to 40° 26 was used. A silicon standard was analyzed cach day to check the instrument
alignment. Each sample was prepared for analysis by filling a low background quartz or

silicon sample holder.

20 2. 3¢ Solid State NMR (SSNMR) Spectroscopy.

Solid-state PC NMR data were obtained with a 360 MHz Tecmag spectrometer,
available from Tecmag, Inc. of Houston, TX. High resolution spectra were obtained with high-
power proton decoupling and cross polarization with magic angle spinning at approxjmately 4to
5 kilz. Apptoximately 150 to 200 mg of each sample was packed into a zirconia rotor. Data

55 were collected at a ’C resonance frequency of 91.369 MHz, with a 30 kHz sweep width / filter,
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5limted to, mamals (e.g. humans), orally, intravenously, parenterally,
intramuscul arly, or subcutaneously. Preferably, the conpositiofFtB 2005
adm nistered orally. Methods of Characterization 1. X-Ray Powder
Diffraction 10 X-ray powder diffraction analyses were carried out on a
Shi madz UKXRE: 66018, Mdr7a) to Sohdequisitions.r Addidems] @eramgipei inclided & 7 ofn Steitbadzu
Scientific Instrunents, Inc. of Colunbia, WMD, using Cu Ka radiation. The
i NSt r uresAtthwag a 20 s&cpqnmillsmi delayaThe E@dmw.pxt?qew}d by baofillifpte 4Kudea power was
set to 40 kV and 40 mA. The divergence and scattering slits were set at 1
and the ahecr@iw}il\lggg s 20 MBSx@atntal lif: Gbadening Qirfof tatettr tadifamiation. wilhe
detected by a 15 scintillation detector. A theta-two theta continuous
scan at Bbmid dfuAvesOedtQeRRd Skl fimzatind. 0 40 20 was used. A silicon
standard was anal yzed each day to check the instrument alignnment. Each
sanplse was prepared for analysis by filling a | ow background quartz or
silicon sanple holder. 20 2. 13C Solid State NMR ( SSNM Spect r oscopy
Solid-state %S%Fyyﬁﬁqﬁﬁﬁmgere obtained with a 360 MHz Tecnag spectroneter,
avai l able from nc.

of Houston, TX. Hi gh resolution spectra were

obtai ned wit ! EEAM ek S iRBAd GHOS  TRH 1 38tk buiei t h
magi ¢ angle qgg%%ﬁﬁﬂggﬁﬁg%gégg #ﬁ%%ﬁy 2 to 5 kHz. Approximately 150 to

200 g lagjtag QYSi%lgp krgtla\g?esfrgrﬁcbkﬁdc&ﬁ&gtl& ?f Hfﬁ%ha]?l[ Ofgf ads@ﬁ:;t@n 3RS,

col l ecte resonance fre ncy o MHz, wth a 30 kHz sweep
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percent change in 5 minutes with a maximum equilibration time of 3 hours if the weight

criterion was not met. Data were not corrected for the initial moisture content of the samples.

15 4. X-ray Single Crystal Structure Determination

A single crystal of Form I or Form II of zaleplon was mounted on a glass fiber in a

random orientation. Preliminary examination and data collection were performed with Cu or

Mo K radiation on a Enraf-Nonius CAD4 or a Nonius KappaCCD, available from Bruker
Nonius B.V. of Delft, The Netherlands. The crystallographic drawing was obtained using the

20 program ORTEP. The space group was determined using_the program ABSEN. The
structure was solved by direct methods. The remaining atoms were located in_succeeding
difference Fourier syntheses. Hydrogen atoms wete included in the refinement but restrained

to ride on the atom to which they are bonded, |

24



Moi sture adsorption / desorption data were collected on a VTl SGA-100

noi sture bal ance system avail able from VTl Corporation of Hialeah, FL.
For adsorption isotherns, an adsorption range of 5 to 95% relative

hum dity and a desorption range of 95 to 5%relative 10 humﬁ? Z@Si n 10%
relative humdity increnents were pRgfPI@s anal ysis. The sanp wer e not
dried prior to analysis. Equilibriumcriteria used for analysis were |ess

than 0.0100 v ent .6 han@a rhive Andrhd ubeseant follinsit axéopeiod the
equilibrati oﬁ"?%télog&%&%@&res I f1 the weight «criterion was not net. Data

were not carrected. for i Nt @lioviRE Slabfpfs CaTbeSstbpaddd ds escsbaiph €s3. 15 4.
X-ray Si ‘@e%’?’%’glgﬂ &atrle&@%nd{r}e eDet%rn‘% nz;lt ipon A single crystal of Form1l or

Form 11 of zal eplo on a glass fiber in a random orientat.ion.
Prelim na?@elaya%‘d'ép;g@%mga;%%ﬁ {"col I ection were performed with Qu or M
Ka radi ation on a Enraf-Nonius CAD4 or a Nonius KappaCCD, available from
Broker> Nonius B.V. of Delft, The Netherlands. The crystallographic

drawi ng was obt ai ned using the 20 pLo [ [y ORTEP. The space .group was
determ ned using the program ABSEN. Eﬁ%'epq—structure was sol ved by direct

met hods. The remaining atons_were.| o&z&egl L& é sycceeding difference
Fourier syntheses. Hydrogen U 'n the refinenent but
restrained to ride on the _atomto which.the RéiEXANVRBLES - 3
FEB 2005 The f@cpwhgloexﬁ?fﬁogfgda%ﬂﬁ"f‘?-&%‘ﬁ“&%ﬁ“@%‘gzn Qggg“ not lfr@%ﬁlnt to
limt the scope of the «clainmed invention. Zalepleon i § el QW a0
exanpl es eath stheinplﬂé@ﬁ’r%élmh@tf’d%%wquﬁléﬂbi&ﬁmﬁogaeﬁ%a@éeﬁ%ﬂ?\%g&u, 556, 23S and
5,714,607. 5 Exanple 1 Preparation of Form | of Zal erﬁlé%%%grg‘s%%é{sepl on

i s di 380! wegwiier wtlesieies C. THe fsslk vy iscuhasd AEaPR P REZ T NG pl & with

stirring at 60 C and filtered through a 0.2 mcron Teflon filter into an
Er | enney efweid @sdvered by filtration and allowed to dry for 24 hours at room temperature.

Example 2

Preparation of Form 1 of Zalepion

15 The procedure described in Example 1 was repeated substituting acetonitrile for
acetone.
Example 3

Preparation of Form II of Zaleplon

20 Approximately 5 g of zaleplon of Form I was dissolved in 125 ml of tetrahydrofuran

(THF) in 10 m! aliquots with sonication. The clear solution was filtered through a 0.2 micron

i oy e .. d
nylon filter into 700 ml of water at approximately 3% C with stirring. A precipitate forme

immediately. The precipitate was filtered and dried in air af ambient temperature.




10 in a water bath at 60 C. The flask was incubated at roomterrperature
for 24 hours. Crystals were recovered by filtration and all.0o b dry
for 24 hours at roomtenperature. Exanple 2 Preparation of 3%4”

Zal epl on 15 The procedure described in Exanple 1 was repeated substl tuti ng
acetonitrile for acetone. Exanple $xBhg@ecaration of FormlIl of Zal eplon 20
Approximately 5 g of zaleplon of FormI| was dissolved in 125 m of
tetrahydrofuran (THF) in 10piu@ldn@eebsn Mok Raigsleh cat i on. The cl ear
solution was filtered through a 0.2 mcron nylon filter into 700 m of

water at appro Algiﬁ&g boraRl IQra‘é“dEgbl%td' if bitHaDacefomR b THPitd NER of sofuriel

i mredi atel y. e precipitate was Itered and dried in air at anbient

tenmperatu 8% tf_o&, Thle R \%950 \ﬁggglprla@mﬁ) FargRad @oleanludy. of Qait ki€l 2 Zal epl on

Zal epl on was di' s In elthef acetone of THE to yield a

sat ur ated woﬁavg}g”&uﬁn&%‘é’ i gfa%af\@%ua@\@4&@9&@9&&5&%@@ glry-ice cool ed

slurry-o on having a volune ratio of acetone
to water gr THE.to wate

t in
this proceteiPiigr G %W“ﬁn?‘i‘%l’r{’%eés sali G B o o AL I |0
tenperature for about 2 ou S SO|IdS [ C
filtrati oFFW“&F? rcfbe%t& T8. Té}f) ‘(déﬁ‘ﬁleercg 1%? oy 58'0{1(% @xﬁgﬁ&%ﬂégggbg@pg ation
of Form 11 of Zal epl on Approximately 30 ng of zal eplon of FormI| was
di ssol ved 099 5B Fately 1.2 nl  of

10 Example 5

Preparation of Form 11 of Zaleplon

Approximately 30 mg of zaleplon of Form ] was dissolved in approximately 1.2 ml of
acetone with sonication. The solution was filtered to yield a clear solution. The solution was
allowed to evaporate under ambient conditions to produce solids.

15
Example 6

Preparation of Form III of Za_leglon

Approximately 5.5 g of zaleplon of Form I was dissolved in approximately 145 mi of
THF in 10 ml! aliquots with sonication. The solution was filtered through-a 0.2 micron nylon
20  filter to yield a clear solution. Approximately 290 ml of water was added slowly 1o the
solution with stirring at room temperature. The solution was allowed to evapprate under
ambient conditions. After approximately 6 days, a small amount of solution and a large
amount of solid remained. The solution was filtered and the Tecovered solid was dried i air

at ambient temperature.

25
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acetone with sonication. The solution was filtered to yield a clear
solution. The solution was allowed to evaporate under anbient conditions
to produce solids. Exanple 6 Preparation of Form 111 of Zal epl on

Approxi mately 5.5 g of zaleplon of Form | was dissolved in-pp§ opgpnatel y
145 nil of TIE in 10 nml aliquots wykipegni cation. The sol ution was
filtered through a 0.2 mcron nylon Ilter to yield a clear solution.

Approxi mately 290 m of watgr, was,added 8l @Wakplod the sol ution with
stirring at room tenper ature.The sol ution was all oned to evapor at e under

o o large. anganEaes B3 | A if Alrh1 AMeFndofatesol ut i on
Apsosimagdly £5 of og%lgﬁibﬁ’h%% 16y H@%solv 2

and a |l arge mai ned. The solution was filtered and the

recovered solid was dried i.n_air ' BVRRkcAil €Thedh s 3 FEB
2005 ExaﬁﬁlPBOthﬁi“@ﬁaYoéLﬂwoﬁ‘ih%f" LEOIEE fﬁﬂﬁ*‘&@ﬁﬁg‘l on Appr oxienal'[%?;ao. 5 g of

zal eplon of Form|l was dissolved in_ 3 hi ] knd &&dduh i on

havi n§ a agittedior p4 ¥ abIMREY (T P AE TII}% %‘tdse%ma\;/wﬁfggﬁi“?aetgi on. The slurry
was 5 agitated for 14 days at anbient tenperature. The solids remaining
wer e fil tearapdmbiett gwPEA®  air at anbient tenperature. The present
invention is not to be limted in scope by the specific enbodi nents 10
descri bed herein. Indeed, various nodifications of the invention in
addition to those described herein will beconme apparent to those skilled
inthe art fromthe foregoing description and the acconpanying figures.
Such nodifications are intended to fall wthin the s : appended
claims. It is Themhdsent inGnben gnReldp $¢ 5BHE H‘aslcoﬂfgiyt}ges‘c’ppgﬁgQ%B%Jrug%}gnt e, and

are provided for 15 description. ) o -
p10 described herein. Indeed, Va]F'JiOUS modifications of the invention in addition to those

described herein will become apparent to those skilled in the art from the foregoing

j i i i within the
description and the accompanyng figures. Such modifications are intended to fall

scope of the appended claims.
1t is further to be understood that values-are approximate, and are provided for
15 description.
Patents, patent applications, publications, procedures, and the like are cited
throughout this application, the disclosures of which are incorporated herein by reference n
{heir entireties. To the extent that a conflict may exist between the specification and a

reference, the Janguage of the disclosure made herein controls.
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Pat ents, patent

applications, publications, procedures, and_the Iiﬁﬁsare

cited throughout this application, the disclosures of whic

i ncorporated herein by reference in their entireties. To the extent that
a conflict naﬁggxiﬁtkpe%ﬁggn the specification and a reference, the

| anguage of t *made herein controls. 20 27 3 February 2005
What is clainmed is: 1. Crystalline polynmorph Form | of

N-[ 3- ( 3- cyanopy raxgsthlbing pbBindpphi Foingl 6f N-[3y(B kphapytdzoldf ESdlypyasetanide. 2. A

crystalline, pol
yl ) pheny YPPRem

pattern having

%gprp of N-[3-(3-cyanopyrazol o[ 1, 5a] pyrimdin-7-
r"é.]EEH

ROSHATMES hat exhibits an X-ray powder diffraction
characteristic peaks expressed in degrees 2 Cat about 14.5

and 20.1 0.2722 ﬁ-crﬁ&ﬁalﬁﬁ@p&ﬁ%@%'dﬂm%-@ky%ﬁﬂﬁzﬁﬁ[lgaﬁﬁn%diﬁmerei n the

crystalline pol ynorp

further exhibits a characteristi'c peak at about

10.4 0. 2)phenyl]-Nrshydacptanaie thaecxfubigman ¥nappowderidiffactiohpatisrmhavieg
crystallipe pol.ynor exhi bits, the racteri sti a bout 10. 4,
175 °16 chirGrd oGl ks S A5 MG AP SR 5", 106

27.9, and 29.4

0.2 02 0 5. The crystalline polynorph of claim2, wherein

the crystalline Pad ysabine p@&hicb%llﬁ 6f AMmE ibersif Wtedrylhliihe pelyinippat t ern
S

substantially the sane as that

own in Figure |l 6. A crystalline

pol ynor pturdifer gxhibits 8 charagtepsicazak afabogal by tila G- 7-
yl') phenyl ] - N-et hyl acet am de that exhibits a chem cal shift in a 13C Solid

crystalline pér3?%?%%5§¥5§?§5ﬁ?%§hﬁﬁggg{%qﬁﬁédggﬁé%gﬁéﬁﬁ%Pg%ﬁ&ﬁ@?kh7' The

further exhibbs tie chaaberfkiiapeakihaf dboat 106h04t5,28.7917.0, B8.@AR0,80.1The.6,

St at e Nucl ear

crystalline polynorph of clai

wherein the crystalline pol ynorph

m 6,
21.2,21.9,22.6,25.8,26.6,27.9,and 29.4 £ 0.2 °28

5. The crystalline polymorph of claim 2, wherein the crystalline polymorph

exhibits an X-ray powder diffraction pattern substantially the same as that shown in

Figure 1

6. A crystalline polymorph of N-[3-(3-cyanopyrazolo[1,5a]pyrimidin-7-

yl)phenylj-N-ethylacetamide that exhibits a chemical shift in a 13C Solid State Nuclear

Magnetic Resonance spectrum at about 14.3 + 0.2 ppm.

7. The crystalline polymorph of claim 6, wherein the crystalline polymorph

further exhibits a chemical shift at about 21.9 + (.2 ppm.

8.

The crystalline polymorph of claim 6, wherein the crystalline polymorph

further exhibits a chemical shift at about 167.8 £ 0.2 ppm.

9. The crystalline polymorph of claim 7, wherein the crystalline polymorph

further exhibits a chemical shift at about 167.8 + 0.2 ppm.
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further exhibits a chem cal shift at about 167.8 0.2 ppm 9. The
crystalline polynorph of claim7, wherein the crystalline pal 05
further exhibits a chemical shift at about 167.8 0.2 ppm -28 3 February

2005 10. A crystal Li I [ Q

N-[ 3-(3- cyano?:)[l)%)r gizol nrﬁgl%gf}é ﬁ%(??nh afI‘ﬁl:[}:@S,CIYjﬂb(}Pgﬁ%?PiOﬂq?@pﬁwné@g}%m de that
exhi bits y@phmﬁ-madth)ameftmlﬂa titnt &:AbibOd clibnStAtRI NG '@ SolilVBge NugleReESONance
spectrum at abhout 21.9 0.2 ppm_11. The crystalline polynorph of claim

10, vvheréﬂ?ﬁ“@ﬂ‘é%?%ﬂ‘éﬂ%W?@%@W‘?ﬂb‘ﬁ%wiﬂmm@r exhi bits a chenical shift
at about 167.8 0.2 ppm 12. A crystalline polynorph of

N-[ 3- (3- cyanopyr gzl ) ld, t hat
exhibits a chem f:ﬂ]l °BE??"#I?’?‘%§M§‘J“%§°@ 1”8)4&‘3'?&9% ?%ﬁmﬁaé%gl%ppgesonance
spect r umfartthealerhibitd 6 ¢hdnichl hifppnaboilBl167The 0 pish.al | i ne pol ynorph of claim
6, that exhibits chem cal shifts in a 13C Solid State Nucl ear Magnetic

R t t. 14. 3, .9,.44. 2, 83.5, 113.3,..132.2, 143.9,
T 6 552° 7 Igndk dgsalhe ol sl of (A3 S pirarP b SOPYRBIGR Tor
N-[ 3- ( 3- GYRRARYT-RZPhyhckeRRHE Wak Biiflbifs Jchemém&@rylhla 'Pt%t)m('s@ﬁ@mmeg.e t hat

exhibits delta values in a 13C Solid State Nuclear Mgnetic Resonance
spect r umMdgnabio Besdhagce specteym @datidut 967.9+ 01AFpA, 129.6, 132.3, 138.4, and
153. 5. 15. The crystalline pol ynorph of claim 14, vvherei n the crystalline

bt anti al 1y 18 ih€sfuliie BPlordh Bl ot S s P Sxtrigel B Ra00s 16 A"

crystal | iSoHd Sedty NacRhr BhghéticResendhye BRpU IRz bbdut 133] gyel 49, MM? 113.3,
yl ) phenyl g N- et hgl acet am de that exhibits a single crystal X-ray

crystal | dg?dpht%.dfaltydpZ 7, and 1898 KOwippm.crystal paraneters that are
approximately equal to the foll ow ng:

14. A crystalline polymorph of N-[3-(3-cyanopyrazolo{1,5a]pyrimidin-7-
yl)phenyl]-N-ethylacetamide that exhibits delta values in a ">C Solid State Nuclear
Magnetic Resonance spectrum of about 7.6, 29.9, 69.2, 99.0, 117.9, 129.6, 132.3, 138 4,
and 153.5.

15. The crystalline polymorph of claim 14, wherein the crystalline polymorph
exhibits a *C Solid State Nuclear Magnetic Resonance spectrum substantially the same

as that shown in Figure 2.
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Par anet er Form | Space groupP21/c (No. 14) Cell dinensions a %A)G. 9760 (5)
b (A)25.0623 (17) ¢ (A)9.1369(5) ~3 ()100.92 (4) Volume (A (YIsegrs2008) 7
(Mol ecul es/unit cell)4 Density (g/cm1.293 17. A pharnaceuti cal

cryetal1ine pafybrsniuiepaRastoh oL sher et bar Py et abl 0
carrier glpHedWENtethyiSoetabiide BRRAELRBRIY §ifgl cRRIPRS iy PRtfogfphldnkFsi

wherei n the pharmaceutical conposition %onp%?i ses gt&*keasgaggout 8%’% by
wei ght ofat r?%f%mﬂbvryatal easppetersihal e appoeximaBiosquel Wi thedllpwingif zal epl on in
t he pharnmaceutical conposition. 19. The pharmaceutical conposition of
claim 18, whererm the phar éwé‘ cat—conposttion—conpti at—t+east—about
95% by wei ght—of o 'Ou fP “rl o 10“9/"'{“1?:0 Iwei ght of

zal epl on i n—the groEcetti-c

a nedi canment forv(reme%ffr};%o%xiety, of Formm| of zaleplon. 21. Use, ih the

2ol A haceodl 11inANn
Zarep —D —tHe-6h a

S
‘g
n

manuf acturg of a nmedi¢ nt for treating ¢pil ep§39,7681( orm | of =zaleplon
. 22. Use, |in the mantifl@ture of a nedicafent fa@p-00R3(ng a
sedative-hypnotic ef¢ddd, of Form| of zal epl of.136805)3 February 2005

B 100.92 (4)
Volume (A°) 1568.5 (5)
Z (Molecules/unit cell) 4
Density (g/cm’) 1.293

17. A pharmaceutical composition comprising a therapeutically effective amount
of an anhydrous crystalline polymorph of zaleplon and a pharmaceutically acceptable

carrier or diluent.

18. The pharmaceutical composition of claim 17, wherein the pharmaceutical
composition comprises at least about 90% by weight of Form I of zaleplon, based upon

100% total weight of zaleplon in the pharmaceutical composition.

19. The pharmaceutical composition of claim 18, wherein the pharmaceutical
composition comprises at least about 95% by weight of Form | of zaleplon, based upon

100% total weight of zaleplon in the pharmaceutical composition.

20. Use, in the manufacture of a medicament for treating anxiety, of Form I of

zaleplon.

21. Use, in the manufacture of a medicament for treating epilepsy, of Form I of

zaleplon .

22. Use, in the manufacture of a medicament for inducing a sedative-hypnotic

effect, of Form I of zaleplon.
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23. Use, in the manufacture of a medi canent for inducing nmuscle
rel axation, of Form | of zaleplon. 24. A process for prepafilfRJ*aoths | of
zal epl on conprising: (i) providing a non-aqueous solution of zal eplon;

(ii) heating ersol.ution t t | east about 40. C. and iij) cooljng the
Sol Ut on. 28 2R G PerPasdlrs of R FleaR3Pishs 8 indind Fusnlesclabrddy nb- 1
provi di nFoamnafizalgpleaus sol ution of zaleplon; and (ii) evaporating the
solvent in the solution to yield Form | of zal eplon. 26. A process for

preparing Form, of zal eplon conprising heating one or nore of Forns II
and 111 of za%pl%woﬁ?ssi& RFPELIE \Pémtlé%ﬁé‘Fa]PHrc@mPBS‘?gél d Form1 of
zal epl on. 27. The process of claim 24, wherein the non-aqueous sol ution

conprises a non- aqueougi)spbvRittg SedesdRbud IMMAGTARBIonacet ONi trile,
t et rahydr of uran, nethanol’,” and 1 sopropanol. 28. A pharmaceuti cal

conposition conprising a therapeutically effective anmount of a
crystal li ne pol ynor ph of(iiy dkatjsigche sdluidgomiornt kastrabont fHaCnarckeut i cal |y
acceptabl e carrier or diluent. 29. The pharnaceutical conposition of claim
28, wherein the pharmaceyticakl. 6o ition conprises at |east about 90%
by wei ght of a crystall ?Hg %%:h%%}epnﬁgﬂ%f)h zal eplon that exhibits an X-ray
powder diffraction pattern having characteristic peaks expressed in
degrees 2 Cat 2aboftprdoésSioapctp2ingl ForOl &f 2ldplorbasgdisingon 100% t ot al wei ght
of zaleplon in the pharmaceutical conposition. -31 3 February 2005 30. The
phar maceutical conpositiqn of. claim?29, wherein the pharnmaceutical
conmposi ti on conprises at(BI RQYiding a.00n-gRious s loé'ﬁzll}zﬁlgp Re®t ystal i ne
pol ynmor ph of

(i} evaporating the solvent in the solution to yield Form I of

zaleplon.

26. A process for preparing Form I of zaleplon comprising heating one or more

of Forms II and III of zaleplon at an effective temperature to yield Form I of zaleplon.

27. The process of claim 24, wherein the non-aqueous solution comprises a non-
aqueous solvent selected from acetone, acetonitrile, tetrahydrofuran, methanol, and

isopropanol.

28. A pharmaceutical composition comprising a therapeutically effective
amount of a crystalline polymorph of zaleplon of claim 2 and a pharmaceutically

acceptable carrier or diluent.

29. The pharmaceutical composition of claim 28, wherein the pharmaceutical
composition comprises at least about 90% by weight of a crystalline polymorph of
zaleplon that exhibits an X-ray powder diffraction pattern having characteristic peaks
expressed in degrees 2 Gat about 14.5 and 20.1 £ 0.2° 26, based upon 100% total weight

of zaleplon in the pharmaceutical composition.
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zal eplon that exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2 O at about 14.3Feerpd03 0.2
20, based upon 100%total weight of zaleplon in the pharmaceuti cal

conposi tion. ) e.in th nuf act.ur e. qf. i cament for treatin
ooy o b HianaacdnBedlPYRESHN B oinf oS R GF B nifeihateuggn' (e
t he manukasipusitotodpi®diat RERBbOGGISYE b deighfofbi kBR&WineYolyherph@tyst al | i ne

pol ynor ph of zaleplon of claim?2. 33. Use, in the manufacture of a

medi camefRIEPISP tha Gubibie an Xy Pomder Giffacten patien having charagtprdsticrpgaksl | i ne
pol ynor p l. | e, nha nuf act- f a

medi cane%%‘%%sr%ailﬁg%%'lgﬁgj %gc @tﬁglsﬁgtﬁgnﬂf O'gf 259’[ agg&glrléjos"t ngI/? ﬁ’éﬁﬁ%ﬁl%r ph
of zal eplofmaleplos limihdpharmaceutical composition.

31. Use, in the manufacture of a medicament for treating anxiety, of the

crystalline polymorph of zaleplon of claim 2.

32. Use, in the manufacture of a medicament for treating epilepsy, of the

crystalline polymorph of zaleplon of claim 2.

33. Use, in the manufacture of a medicament for inducing a sedative-hypnotic

effect, of the crystalline polymorph of zaleplon of claim 2.

34. Use, in the manufacture of a medicament for inducing muscle relaxation, of

the crystalline polymorph of zaleplon of claim 2.
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