VARI ABLE WATER HYDRATES OF ZALEPLON AND METHOD FOR THE PREPARATI ON THEREOF
This application clainms 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 polynorphic fornms of zaleplon (N-[3-(3-

cyanopyrazol o[ |, 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. Background of the

I nvention Zaleplon is a generic termused to identify the chem cal conpound
N-[ 3-(3- cyanopyrazolo [ 1,5 a]pyrimdin-7-yl)phenyl]-Nethylacetam de: 1 NC
CH2CH3 0 Syntheses for zal eplon are described in U S. Patent Nos. 4,626,533
and 5, 714,607, both of which are hereby incorporated by reference. Zal eplon
is useful as an anxiolytic, antiepileptic, and sedative-hypnotic agent as
well as a skeletal nuscle relaxant. Summary of the Invention The present

i nventors have di scovered three novel crystalline polynorphs of zal epl on,
referred hereinafter YARIABLE WATER BYBRMTESOM ZALEPRONanhydr ous cryst al
form while Fornms AWNRMETHOZFORTHE: BREPARA TN THERPOBe anhydrous or
hydrates. These three forns of

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 zaleplon (N-[3-(3-
cyanopyrazolo[1,5a]pyrimidin-7-yl)phenyl}-N-ethylacetamide), methods for the preparation
thereof, and their use as anxiolytic, antiepileptic, and sedative-hypnotic agents and skeletal

muscle relaxarits.

Background of the Invention

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

cyanopyrazolo[1,5a]pyrimidin-7-yl)phenyl}-N-ethylacetamide:



zal eplon, like other forms of the conpound, are useful in the treatnent of
anxi ety and epilepsy and to induce a sedative-hypnotic effect and rel ax
skel etal muscles. Form| has a nelting point, as determ ned by-differential
scanning calorinmetry (DSC), of fromabout 186 to about 189 C and exhibits a
characteristic X-ray powder dlffractlon (XRPD) pattern with characteristic
peaks (expressed in degrees 0 at 10.4, 14.5, 16.7, 17.2, 18.0,
19.0, 20.1, 20.6; 21.2, 21.9, 22 .8, 26.6, 27.9, and 29.4 as dep|cted
in Figure 1. In partlcular the eaks (expressed in degrees 20 0.2 20 at
10.4, 14.5, and 20.1 are uni totForml. Formll exhibits a
characterlstlc XRPD pattern mﬂ“g\e?,ract st c peaks (expressed in degrees
20 0.2 2B} at 7.9-8.1, 10.6-11 571, 14. 8415. 0, 16.8, 17.5-17.6,
21.2-21.4, 24.1 2 24.5, 25.1-252,725.5- 5. 27.0-27.1, 27.4-27.7, and
25.2-28.3 as depicted in Figures 6 and n partlcular t he peaks
(expressed in degrees 26 0..2 26) at 12 5%nd 21.2-21.4 are unique to Fonn

7

H Formlll exhibits a characterlstlch PD_patt Lern n with characteristic peaks
(expressed in degrees 26 0.2 20) at éxgy/il 2, 1% 17.1, 17.6, 24.3, and
25.1 as depicted in Figure 11, In partigular, the peak (expressed in
degrees 26 0.2 26) at 16.2 is unique tocﬁorn1lll Anot her enbodinent is a
phar maceut i cal ion co r|S| n and 11

of zal epl on anc?ymggief‘ %’ﬁé?lﬂ)}onéerﬁlﬁ%ﬁ‘ dc‘BL(]ﬁ 8)3 efq&r%f‘cgagp? gg{agﬁéa?rlfmé?

di | uent. éD cg é t he harnaceutlcal 25|t|on conprises .an anDunt of
one or et whe }%11Tebbililcora?fateﬁ| Vf%wfa HPRIA BBt gR 2RdolYieat anxi ety

or epllepsy or_to induce_ a sedative- hypnotic effeect or rel.ax skel etal
muscl es i naiRpiigRtitrand sedpfevs-lyneficragastas “elbasq skplgithimpsclarstixantopt i onal Iy, a
pharmaceutically acceptable carrier or diluent. According to one preferred

Summanry of the Invention

The present inventors have discovered three novel crystalline polymorphs of zaleplon,
referred hereinafter as Forms I, I1, and [II. Form I is an anhydrous crystal form, while Forms
IT and III are crystal forms which can be anhydrous or hydrates. These three forms of
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 skeletai muscles.

Form I has a melting point, as determined by differential scanning calerimetry (DSC),
of from about 186 to about 189° C and exhibits a characteristic X-ray powder diffraction
(XRPD) pattern with characteristic peaks (expressed in degrees 28 +0.2° 29} at 10.4, 14.5,
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 26 + 0.2° 26) at 10.4, 14.5, and 20.1
are unique to Form L

Form I exhibits a characteristic XRPD pattern with characteristic peaks (expressed in

degrees 26 £0.2° 26) 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-



enbodi ment, the pharmaceutical conposition 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% by weight of Form | of zal eplon, based upon 100%
total weight of zaleplon in the pharmaceutical conposition. According to
anot her preferred enbodi nent, the pharmaceutical conposition conprises at

| east about4.205.136.2, 495-250, 260:27.7027.807.7,90d 28228 36:s d9icte@ B FifBes ®dl. 99. 2,
99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by weight of FormIIl of

zal epl on, haseduLpeR pLQQ%xptr&ts@i in\WBk8hit2 s0f p28b @Rk eN sy b Ne2P hafer@g@et i cal

conposi tion. According to yet another preferred enmbodinent,
phar maceut cpgélrﬁorrpoa tion conprises at |east about 20, 30, 40 50, 60, 70,
80, 90, 95, 97, 98, 99, 991 99. 2, 993 99.4, 99.5, 99.6, 99.7, 99.8,

or 99.9% by W%Iogrbalgxhﬂﬂ) cha1 tenstlc %hl\%l%s ara%Pe(r) %10(4)1 e\?t easlsecy\el ght Of.
zal eplon-in the armacedtica corrpos ano rment is a

adri i ster %#Sé‘rta%{‘l%nfﬁ*’ ek B2 Yl pe Semfasus b et o :

11, or IIl of zaleplon or a mxture thereof. Preferably, the zale Ion is
adni ni st er &d lopaittipylar, thepeatngripresseemisiogicrredtt £ 08° 2OmdtlAdds wiiquerid ffefmn

sedati ve-hypnotic effect in an animal in need thereof by adm ni sterl ng a
sedat i ve, hypnadtrother enbskderttiiveplandadayiombiongosiedd entpristnganm® ontmofof Form 1,

11, or |1l of zaleplon or a m xture thereof. Yet another enbodinent is a

met hod of FehaXilhgndieonlapivnens loptiatadl, anhashaesuticall piccegableredriedvrneed

thereof by adm nistering a skeletal nuscle relaxing effective anount of Form
1, 11, or dHildenOfTygdhiBpHRPhOfinBeuticXddhBodiftRr@aihiy¥stanamoLterf ofdfiatireBNt IS a

nmet hod of preparing Ferro | of zaleplon by cooling zaleplon in a

non- aqueous,ERIMERLI IIBHCAlRHnAEREBRE, B 2BGRY BNdiebdyadr td nABea t@Aper at ure of
hypuotic effect or relax skeletal muscles in an animal, such as a mammal (e.g. human), and,
optionally, a pharmaceutically acceptable carrier or diluent. According to one preferred
embodiment, the pharmaceutical composition comprises at least about 20, 30, 40, 50, 60, 70,
80, 90, 95, 96, 97, 9§, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by weight of
Form I of zaleplon, based upon 100% total 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, 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 zaleplon, based upon 100%
total weight of zaleplon in the pharmaceuﬁcal'cémpbsition.' According to yet another
preferred embodiment, the phannaceiitical composition cbnip'rises 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 zaleplon, based upon 100% total weight of zaleplon-in the

pharmaceutical composition.



40' C or higher. Another method of preparing Form| of zaleplon is by
providing zaleplon in an organic solvent and evaporating the sol vent at
anbi ent tenperature. Yet another method of preparing Form| of zaleplon is
by heating one or nore of Forns EI and IIl of zal eplon. Yet another

enbodi ment is a nethod of preparing FormlIt of zal eplon by crash

Preci pi t ati on Y¢t angthepdngredwidnt iswanethod ditastingpreciypr epitepaningaanipal per f or med
by dissolving zaleplon in a non-aqueous solvent, such as an organic

sol vent, mteedftrrentdysdhutistamgandnadoiicty or awitaprletsy etthaivs ehatitonForyel, [lanot her

enbodi ment is a nmethod of preparing FormIIl of zaleplon by providing a
sol uti on ool & zalepypndak apkior thkirsso Piedalily) tinrakgloaousinsokeedioralpd evapor ati ng
the solvent, 1In each of the aforenentioned nmethods of preparing crystalline

pol ynor phs of Y&l #piheremidiandit st adtbod @idtReingrayedigve-Rgoauer &bcby aany net hod
known in the art. 4 Brief Description of the Drawings Figure 1 is a

char act er iagfdaCinret dihe ROMSELdnthi AL deaftiveSnypndild) oPRtiitee And Bfpnb@y m | of
zaleplon. Figure 2 is a uC Solid State Nuclear Magnetic Resonance ( SSNVR)

spect rum Qlcef0LAblnt OF FE4A £RI 91 A%izgelslen §ra1§1xauérme§cwr e _ _
adsor ption/ desorption I sotherm at C of Form| of zaleplon. Figure 4 is

an ORTEP represgg @?%Pgnlgbfg]uhél\‘% 1@&&% SrSlidd oldr 'r'r?otréjﬁ%le@afl mﬁ?ﬂ 22 aﬁ)f

zal epl on. Fi gure PD pattern for Form | epl on.

Fi gure 6 Iaﬁm ﬁl 13t (?‘&1%1% f l§§t Icﬁnmwogné)?‘gkeﬁgaﬁ]nﬁgcﬁe F ?axmg elffeatvezaﬁlloglﬂlo??orrr? a |ow

noi st ur

L II, or III of zaleplon or a mixture thereof.
Yet another embodiment is a method of preparing Form I 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.

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

Yet another embodiment is a 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
water to the solution.

Yet another embodiment is a method of preparing Form III of zaleplon 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.



(approximately 20% rel ative humdity) environment. Figure 7 is a
characteristic XRPD pattern for FormIl of zaleplon in a high noisture
(approximately 95% rel ative humdity) environment. Figure 8 is a noisture
adsor ptionl desorption isothermat 25 C of Formll of zaleplon. Figure 9 is
a SSNMR spectrum of Form 11 of zatepton. Figure 10 is a noisture

adsor pt i onBdefdusprtiption ¢fgbe Beawined 25 C of Form Il of zaleplon. Figure 1 |
is a characteristic XRPD pattern for FormIll of zaleplon. Figure 12 is a
SSNVR spect r umFodurdoisna dhbtacefistz -eip[Powder M tiedched IR papdérh dor Fokmtllbé

I nventi on Three novel crystalline polynorphs of zaleplon (herein referred to
as Forms lzaldplon. and 111) have been discovered. 5 Form | of Zaleplon Forml
is an anhydrous crystalline formof zaleplon. Forml is nost stable in Ae
absence of wat gig@ad id $°CBRIIE bl WNuBREEMEERAE RedoR@ite FSENMR] dpeaddn bl | . Form |
is stable under a broad range of hum dity and tenperature conditions. The
term "anhygfpusreiiysbal | ine fornt. as used herein refers to a crystal form
of zal epl on wherein each nol ecul e of-zaleplon in the crystal is not

associ ated wi t Iy yat et , 58&&}%%8%21@& 'Jﬁa@ﬁbﬁ%% G&Jﬁtr%féalgﬁaﬁgien“”i t

form Form| has”a distinct ter spectrumas s

Figures 1 and respecti . Peak locati.ons and, relative intepsities for
the  XRPD pat t el At TEOTHY R Bt ErreprBUPbaL T HoRasrar THeRtAl PRE ! Sbaks
(express edza‘le%locljl.egr € *?gu%eo 5 %a2ca cg ateg S(R%’% pAétter%lA%brS E on%r}%f zaleplon.

Figure 6 is a characteristic XRPD pattem for Form II of zaleplon in a low moisture

(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 isa fnoisture adsorption/desorption isotherm at 25° C of Form II of zaleplon.

Figure 9 is a SSNMR spectrum of Form II of zaleplon.

Figure 10 is a moisture adsorption/desorption isotherm at 25° C of Form IIT of
zaleplon.

Figure 11 is a characteristic XRPD pattern for Form LI of zaleplon.

Figure 12 is a SSNMR spectrum of Form {IT of zaleplon.

Detailed Description of the Invention

Three novel crystalline polymorphs of zaleplon (herein referred to as Forms 1, II, and

III) have been discovered.



20.1 are unique to Forml. The chem cal shifts and delta values for the
lines in the SSNIVIR spectrumof Form | are provided in Table 9. The term
"Form 1" as used herein refers to crystalline polynorphs of zal epl on having
this and substantially related XRPD patterns. Figure 3 shows the noisture
adsor pti on/ desorption curves for Forml. As shown by Figure 3, Form| of

zal epl on i FomoheflRatspbmcopi c. Table 1 Characteristic XRPD Peaks (expressed in
degrees 29 0.2 20) and Relative Intensities (>10) of Diffraction Lines for

Form | of Zal epfam IDegk 885430 QystalR)fdrh A Maepldd. 48147 k3nosd dathibinliié4
16. 75. 3129 1725.1573 18. 04.93SS 19. 04. 6738 20. 14. 4163 20. 64. 3016 21.24.1928

21. 94. 0616 a¢n2 D 93 LB akbis %iﬁﬁﬂ&@re&@bﬁﬁh%@&@ Tt Q3 180%Om 1 is stable under a

broad range of humidity and temperature conditions. The term "anhydrous crystalline form" .
as used herein refers to a crystal form of zaleplon wﬁerein each molecule of zaleplon in the
crystal is not associated with water. Formn 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. Peak locations and relative intensities for the XRPD pattern of Form I are
provided in Table 1 below. The peaks (expressed in degrees 260+ 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 I are provided in Table 9. The term “Form [” 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 bylFigure 3,

Form I of zaleplon is non-hygroscopic.



29.43.0429 The crystal structure of Form | has been determ ned at 295 K. The
unit cell paranmeters are shown in Table 2 and the atom c positions and
tenperature factors are showmn in Tables 3, 4, and 5. The structure of Form
| of zaleplon as drawn by ORTEP is shown in Fiore 4. An XRPD pattern
calculated fromthe data in: Tables 2-5 is shown in Figure 5. The intensity
di fferences between Figures 1 (experinental) and 5 (cal culated) are due to
preferred 7 orientation. Fornms |, |1, Tanellll have all been observed to

exhi bit patterns displaying preferred orientation effects. Table 2 Space

G oup and Ondrbctderlit XRRDG¥ELESESHrésedd Qe fieds2 Qf 0.70t ® padRPatiamwteasiffar(md) Space
groupP21/c (No. 14) Cell dinensions 6.9760 (5 a (A 25,0623 (17) b (A
9.1369 (5) ¢ (A) ' 100.92 (4 pibflioVoleim: Eokd bEBLRp(E)

Degrees 26 (% 0.2° 26) d (A) Vo
10.4 8.47 _ 13
14.5 6.11 64
16.7 5.31 29
172 5.15 73
18.0 4.93 S8
19.0 4.67 38
20.1 4.41 63
20.6 4.30 16
21.2 4.19 28
21.9 4.06 16
22.6 3.93 16
25.8 3.45 ' 100
26.6 3.35 62
279 3.20 10
294 3.04 ‘ 29

The crystal structure of Form 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 I of zaleplon as drawn by ORTEP is shown in
Figure 4. An XRPD pattern calculated from the datain: Tables 2-3 is shown in Figure 5. The

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



Z (Mol ecules/unit cell)4 Density (g/cm1.293 Data acquisition tenperature295
K Table 3 Atom ¢ Coordinates and Isotropic Thernmal Paraneters (A') for Form
| of Zal eplon At onXYZUso 0170. 0660(7)0.0879(2)1.1382(4)0.1288(15)

Ni 0.6206(4)0.12021(11)0.4154(3)0.0635(8)

NSO. 4122(6) 0. 24950( 14) 0. 3361(5) 0. 0937(12)

N90. 4551(4) 0. 15955(10) 0. 4183(3) 0. 0552(7) 8 AtonxYZU; so

N160. 0599 ( &)cdtabid K2y 1,89 ahd B) Brvd8NHedrlgbserved to exhibit patterns displaying

N310. 8544(8) 0. 2550(3) 0. 1277(6) 0. 157( 3)

C20. 7394( 6yrefeddd dfishtMiod 32&{#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) Cr70
2184(6)0.20206(15)0.4817(4)0.0767(10) T2

C803285(5) 0. 15681(12)0.4891(3)0.0549(7)

G100 2041( 80 105150 BN BB s s 1 2

C120. 1466( 5)y6-—6+6044( }E)grzrﬁé‘t'zl( 3)r6-—0622(9) . j—
Space group | P2/c (No. 14)
Cell dimensions

a(A) 6.9760 (5)
b (&) 25.0623 (17)
c (A) 19.1369 (5)
B 100.92 (4)
Volume (&) 1568.5 (3)
Z (Molecules/unit cell) 4
Density (g/cm’) 1.293
Data acquisition temperature 295 K

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

Atom X Y - Z | Usso
017 0.0660(7) | 0.0879(2) | 1.1382(4) 0.1288(15)
N1 0.6206(4) | 0.12021(11) | 0.4154(3) 0.0635(3)
N5 0.4122(6) 0.24950(14) 0.3361(5) 0.0937(12)
N9 0.4851(4) | 0.15955(10) | 0.4183(3) 0.0552(7)




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)0.5137(3) 0. 0547(7)
C170. 1550(8) 0. 0814(2) 1. 0346(4)0.0928(14)
C180. 3668(8)0.0774(3)1.0586(5)0.125(2)
C19-0. 1644( 11) 0AB80D6( 4) 0. 8835( 9%0. 153(3) z Uiso
C20-0.2398(13) 0. 1254(6) 0. 8238(1R) 0. 240( 7
C310. 7792( 7){0. 2276( 2) 0. 0979%(6) O, 108(72)2) 9| TaRIES(3 I At ond.GOBi) nat e§ and
| sotropic Thernmal Paraneters (A) for For m | of zal epl on At onxyZU sg
H20. 8469(6) Q. 1233(2) 0. 30B5¢4RP. 100.2396() 1876.(¥)706)2766( 2) Q. #%3)( 6) 0. 122
H70. 1104(6) Q. 20300( 15)[0. 5277(4)D. 1. H t0]1864(5)0..14812(14)0.7307(3)0. 078
H130. 1271(5)(- 0. 00934( 15003985 ( ) 014080) O.3328§4& 0.0775(11)
H140. 2626( 5){- 0. 02067( 14) 0. 5495( 4) 0. 084 HL50. 3530( %) 0. 05206( 2) 0.4288(3)0.071
H18A0. 4215( 9) 0. 1320(4) T Q47 BB, ¢H333(8) 0 W(w) 0. 163
Hl SCO. 4154(9) 0. 0641(16) 1. 15%( 7) 0 16?3]1 , & -
1119A- 0. 2128 T Ty O 0549 P54 &P TL§10a%88) | 032139 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) | 0.15681(12) | 0.4891(3) 0.0549(7)
C10 0.2841(4) | 0.10815(11) [ 0.5661(3) 0.0433(7)
Cl1 0.2027(5) | 0.11412(14) | 0.6941(3) 0.0598(8)
C12 0.1466(5) | 0.07044(15) | 0.7662(3) 0.0622(9)
C13 0.1668(5) | 0.02016(15) | 0.7131(4) 0.0666(9)
Cl4 0.2475(5) | 0.01345(14) | 0.5857(4) 0.0644(9)
Cls 0.3047(5) 1| 0.05695(12) | 0.5137(3) 0.0547(7)
Cl17 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 -0.2398(13) | 0.1254(6) | 0.8238(12) 0.240(7)
C31 0.7792(7) | 02276(2) | 0.1979(6) 0.108(2)




HL9B- 0. 2109( 11) 0. 0694(4) 0. 9523(9) 0. 198 H20A- 0. 3795(14) 0. 1222(11) 0. 8033(110);
0.313 H20B- 0. 1962(119) 0. 1372( 20) 0. 7356( 66) 0. 313
H20C- 0. 2010( 120) 0. 1509( 12) 0. 9022(46) 0. 313 Tabl e 5 Ani sotropi ¢ Ther mal

Paraneters (A

-) for Zal eplon Form|

0170. 156( 3) 0. 172( 4) 0. 078( 2) 0. 000( 2) 0. 072( 2) 0. 004( 3)
Ni 0. 066( 2) 0. 063(2) 0. 069( 2) - 0. 0055( 12)F2B1e335( 13) - 0. 0065(12) 10
At omU11U22U33U23U13U( 2 N50. 099( 3) 0. 071( 2) 0. 105( 3) 0. 035( 2) 0. 003( 2) - 0. 003( 2)

14310. 127(4)0
C20.
C30.
C40.
Co60.
Cr0.
C80.

075(2) 0
082(2) 0
080( 2) 0
094(3)0
082(2)0
060( 2) 0

At onJ11U22U33U23U13U12

N90. 066( 2) 0. 0512(113).Q.Velifated)ald %ééﬁlé@m&m&hﬁd%(ﬂéém gm%&%%ﬁ)[ ofNtfieplon
0.072(2) 0. 143(3) 0. 057(2) . 0. 005(2) 0.0364(15). 0. 009
021 t§l§)u 128(2)P (A)002I(BT- 00 5‘( ) Uns
092 075 2) 013( 2)0; 038(2) - 0. 025( 2) ;
6_8_9( 2) O 963 )~C\ r\dill n-)_n J\f\f\‘l n) : ‘
070( 370, 062( 2 1874%9@ 2 & 002E5) | 0359 odor ]
I\RZ{Q)Q :IL:IEQ{ VAW Al n’)E{ ')}n'n'l AL ’3) 'n’lQl 2\ 5
068( 3% 081( 29 dSGB 2) P 0B8EE) b. BIHS 0.122
057(2).0.0492(15)-0.0003(12)0 _0135(13)0. _0039(13)
“H7 0.1104(6) | 0.20300(15) [ 0.5277(4) 0.1
Hil 0.1864(5) 0.14812(14) 0.7307(3) 0.078
HI3 0.1271(5) | -0.00034(15) | 0.7614(4) 0.087
H14 0.2626(5) |-0.02067(14) | 0.5495(4) 0.084
HI5 0.3580(5) | 0.05206(12) | 0.4288(3) 0.071
HISA 0.4215(9) | 0.1120(4) | 1.0478(45) 0.163
H18B 0.4033(8) | 0.0534(13) | 0.9866(30) 0.163
H18C 04154(9) | 0.0641(16) | 1.1572(17) 0.163
HI9A 20.2128(11) | 0.0549(4) | 0.7857(9) 0.198
HI9B 20.2109(11) | 0.0694(4) | 0.9523(9) 0.198
H20A 0.3795(14) | 6.1222(11) | 0.8033(110). 0313
H20B 20.1962(119) | 0.1372(20) | 0.7356(66) 0313
H20C 0.2010(120) | 0.1509(12) | 0.9022(46) 0313
Table 5
Anisotropic Thermal Parameters (A”) for Zaleplon Form I
Atom Uy Usn Uss - Uy - - Uz U-IZ
017 0.156(3) | 0.172(4) | 0.078(2) | 0.000(2) | 0.072(2) | 0.004(3)
N1 0.066(2) | 0.063(2) | 0.069(2) [-0.0058(12)|0.0335(13)]-0.0065(12)
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Cl Q0.

0475(14) 0. 058( 2) 0. 0443( 13) - 0. 0012( 11) 0. 0167( 11) 0. 0023( 12)

C110. 060(2) 0. 075(2)0.049(2)-0.0062(14)0.0210(13)0.0114(15)
C120. 052(2)0.092(2)0.047(2)0.0029(15)0.0213(13)0.002(2)
C130. 063(2)0.077(2)0.065(2)0.016(2)0.026(2)-0.002(2)
C140. 070(2) 0. 062(2) 0. 067(2) 0 0003( 15)0 028(2) 0. 0056( 15)
C150. 061(2) 60612y p-© 0040( 1) 0- 0264 13)=10-0013(33) 7
0170.107(3)o.q§@T4)3.0§§ 3 0 & 2)D. ogé(z)_-o 602(3) 5o A Ve
C180 096( 4) 3 21 OI:LH- laVala¥ike) N N1 ’)13 o122, )_ - nnc\LA) v -
C190. 125(5) 0. 2 T@(s)a.fgﬁ%ﬁ) F38) b Y103E5) o 0@@%?%) 0:003(2) | -0.003(2)
C200. 118( 6) 044622 f\'JEQIS 06 4€1H\rL_ nopl%}% 070 %/L
C310. 003(3) . 149 4) p. LHP(R) V- B2813) |7 GRELS) | VP05 PR BRE et H 2% 80| or epar i ng
Form | of zaleplon s bv hnHI no—zapelon it gueous-—isolvent )
Preferably, |thdl¢al p&-%’fr?@)s 4 Bﬁﬁ) cAd5éd) FQIOOé()@%m&%,M@B} nP100%2) 2al eepl on
can be 11 farned bhy! dissolving zaleplon in{a non-aqueaus salvent heating it
to at |east|abddt 4p ©27(And GBG(Onp G128, g 007 6(4anbPORL(3) endel7at4re) .
Sui t abl e non-aqueous_solvents include, but lare not{ linmited to, ordanic
solvents, such(@s acer®mel) ackda)t fiolods>(2) et fatipc)of Groad2f T HFO)Q25(2|)rgthanoI,
and isopropanol. The solutipn is. preferablly heated to frorﬁ about 50 to
about 70 C| amd note.@xd)er abddp(3)o| alwaz) G0 0005Agclondil ng) t|o-00se(2gmbodi nent
cooling occurs for about 4 to about| 10 hourjs and nore pref¢grably alout 6
hours. FormT af4 zal epdgom)nmay.giosy be.grepar edbiz) evapos@l i 0M.021(2)
crystallization nmethods, such as s|ow and [fast evaporation crystaljlization
net hods, as |[KNewn 1N ¢ o @t .o 83ve)Pl &f Aklsd omekhgd @knh?§t @\pap@Ey ation
invol ves (i) dissolying zal%plon i'n{ a non-agqueous’ slol vent, Jand (||)

C7 0.082(2) | 0.068(2) | 0.081(2) | 0.009(2) | 0.020(2) | 0.016(2) |

Cs8 0.060(2) | 0.057(2) ]0.0492(15)1-0.0003(12)]0.0135(13)0.0039(13)

C10  [0.0475(14)] 0.058(2) 10.0443(13)]-0.0012(11)0.0167(11)}0.0023(12)

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)

Cl13 0.063(2) | 0.077Q2) | 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(15)|

Cl5 0.061(2) | 0.061(2) |0.0489(15)|-0.0040(12)] 0.0264(13) |-0.0013(13)

Cl7 0.107(3) | 0.125(4) | 0.055(2) | 0.000(2) | 0.038(2).| -0.002(3)

Cl18 0.096(4) | 0218(7) | 0.062(2) | -0.012(3) | 0.013(2) {--0.006(4)

Cl19 0.125(5) | 0.212(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(9)

C31 0.093(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 zapelon in a non-aqueous

solvent. Preferably, the zaleplon is slowly cooled. For éxampie, Form I of Zaleplon catrbe

11



removi ng the solvent fromthe solution quickly, such as by vacuum Suitable
non- agueous sol vents include, but are not limted to, organic solvents,
such as acetone, dinethylfonnam de, ethyl acetate, isopropanol, and
tetrahydrofuran. One preferred nethod of slow evaporation involves (i)

di ssol ving zal eplon in a non- aqueous solvent at roomtenperature and (ii)

i ncubat i ng faried by fissol engtalepbarm b eopequabuyselvent, hakihpintont Eperboitdl® o occur
slowy. Typically, evaporation occurs over a period of tinme of from about
12 to aboutnd®bolingiit$e.grio hobigertemSuitirah| Sitaldn nagepous sslotntemtindé, bel aele, but
are not limted to, organic solvents, such as , acetone, acetonitrile,

di et hyl f onhomimite to, cegdnid sabvetitgtsech aancktbiet t@tvpdribf tatradrokeamitiByay al so be
prepared by heating one: or nore of Forns |l and IIl of zaleplou to renove
the water ghengilamnebpt&anolsThd oliE®n id prefe@iblyehealPlosronk@iomt 30 waBohgof or med by
heating Formll or Il of zaleplon at a tenperature of at |east 60" C and

pr ef er abl ycaandqnérerﬁp&&%lg&@amt P d 283brdalal bne/eniindt, Cooti %C&ﬁyﬁ)&al S
forned may bPe recovered by any method known in the art, such as iltration,

centrifuga t Rosennund filter, or pl at es
and frame 5%%2%% plca sﬁMﬁﬂﬁ %?éﬁ% nggyim?gboveredas solids. 12 Form 11

of Zalen| O.n Forﬁ]%rf_rlxel ngg\l\éf’i b ?915(? ffcﬂyf [AbSattne s?ilhzatl I’P%[l(ggs uch

zal epl on, asso nol ecul e

of zaleplon- term” drate" ers 1o \ of
zal epl on Vmseslqglx anc?fa tieva%cPatBJrr]lecw tap?é nmet?o azfs wahm tge rﬁ' 81 erpyrgt{err Jr: s
associ ated w ecul es aSSOCIa{ed mﬁaﬁéeach

ol eoul e ofnet*2§|°ﬁ'§an%%va3%m“%?%ef Sﬁ%vg?dn%a%?'ﬁmllna RO AR

it
anhydrous or a,. rate. .
y removm the solvent gom the somtlon quickly, such as by vacuum. Suitable non-aqueous

solvents include, but are not limnited to, organic solvents, such as acetone,
dimethylformamide, ethylacetate, isopropanol, and tetrahydrofuran.

One preferred method of slow evaporation involves (1) dissolving zaleplon in a non-
aqueous solvent at room temperature and (ii) incubating the mixture at room temperature to
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 solvents includc;, 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 II and 11T of zaleplon to
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 prefer_ably 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 tframe

press. Typically, the crystals are recovered as-solds.



"vari abl e-wat er hydrate" includes both anhydrous and hydrate fornms of the
pol ynor ph. For exanple, Form 11 can be a nonohydrate or hem hydrate of

zal epl on. The term "nonohydrate” as used herein refers to a hydrate in which
one nol ecule of water is associated with each nol ecule of zaleplon. The term
"hem hydrate" as used herein refers to a hydrate in which one nol ecul e of
water is associated with two nol ecul es of zal eplon. The inventors have
found that while FormIl is stable at about 40 C and about 75% rel ative
hum dity for 4 weeks, Form 11 converts into Form| when stored at about 60
C and abouiorm 7686 Zaddpsitni ve humi dity over the sane tine period. FormIl also
converts into Form| when heated at about 80 C. Form Il of zaleplon is
particularly swotralliea katablenmRellgtRteystlifiedornt 6 2RERN i@ MY bkibenst The
crystal structure of Formll has been determ ned at 150 K and is shown in

Table 6  Dbeli@WholMulehaBolatedr @hitMeddh Rfledi®tl ERAISN oA SrapviISMTRYEERSdrathie XRPD

pattern of Form Il of zaleplon varies slightly wth its noisture content.

Two XRPD pattab @%gﬂaa‘al foRih BF H1en Vz@ér&%tqgast@rkn%@cfu%r&%e §1|1§1tthé’@ry%}%!ﬂ% di ty are

shown in Figures OM/nnlsture apprOX| [tiately 20% e ative humdit

and 7 (hi gh. st MhewatdP erhg)ﬁ{lrgﬁé i%Sn{%legllgst s ¥Ria U6l %1&’1) mo%ﬂﬁ&%D pat t er ns

characteristic peak positions an atrve intensities for t
in Flgures v Jin Ja X $ S L degrees 26
02 20) artaBahy %ﬁgw‘%ﬁ?ﬁ@o i e AR G ARARE T (s
relative hum " . Form
appr oxi nat ef'y Eg)é%gfat?ﬂfydfaltt%en%‘fﬂ?f Q%P)?Eﬂlyé%%ﬁléﬁy)?%? %gni)%&}}%p?lgﬁ%rpgsggﬁ in
degrees 20 0. at 12.5 4 ar njque,to Form1l. The term
CFor m 11+ SeTHECE Rl et SrameRityd ocbyStid e ﬂéza%esh? dPpEof zal epl on
having these and substantially rel ated ~WD patte

"monohydrate™ as used herein fefers to a hydrate in which one molecule of water is

associated with each molecule of zaleplon. The term "hemihydrate" as used herein refers to a
hydrate in which one molecule of water is associated with two molecules of zaleplon. The
inventors have found that while Form II is stable at about 40° C and about 75% relative
humidity for 4 weeks, Form II converts into Form [ when stored at about 60° C and about
75% relative humidity over the same time period. Form II also converts into Form I when
heated at about 80° C. Form Il of zaleplon is particularly suitable for immediate or rapid
release formulations.

The crystal structure of Form [ has been determined at 150 K and is shown in Table 6
below. At 150 K, Form II of zaleplon is a hemihydrate. The XRPD pattern of Formi IT of
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

- unique to Form 1 at approximately 20% relative humidity and at 12.5 and 21.2 are unique to
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Figure 8 shows noi sture édsorption/desorption curves for Form R of zal epl on.

It is clear fromFigure 8 that the noisture content of Formll.of zal eplon
vari es depending on the relative humdity of its enviroment. Form 1l is
nore soluble in water than FormlIll and thus is nore desirable for dosage

unit forms when faster release rates are desired, FormlIl also exhibits a
di stinct SSNWRI spepiokumateds Sh oalativie hukidpyr Seferallfhthe phavi(o@tessliif teprand del t a
values for the lines in the SSNVR spectrum of Form 11 shown in Figure 9 are

provi ded 19+ Tabd@ 912 .14ndTaibl-21 6 aSpatRe € Fuid 1B MThe Wit “Foeh 1" Raaaetens for
Zal epl on Fonn Il ParaneterForm || Space groupP2l/c (No. 14) Cell D nensions

11. 1896(9) e 2 . ) | " | Vol
() 1605, 2 Toy pirare iRy O gitatnb fhsunk BlosBdE oLt X ol ure

patterns.

Figure 8 shows moisture adsorption/desorption curves for Form Il of zaleplon. Itis
clear from Figure 8 that the moisture content of Form I of zaleplon varies depending on the:
relative humidity of its environment. Form II is more soluble in water than Form III and thus
is more desirable for dosage unit forms when faster release rates are desired. Form II also
exhibits a distinct SSNMR spectrum as shown in Figure 9. The cheimical shifts and delta
values for the lines in the SSNMR spectrum of Form II shown in Figure 9 are provided in

Table 9.
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Density (g(em 1.300 Data acquisition tenperaturel50 K Table 7 Characteristic
XRPD Peaks (expressed in degrees 290.2 26ry and Relative Intensities (>10)
of Diffraction Lines for Forml1l of Zal eplon Low Misture Content Hi gh

Moi sture Content (Approximat(-ly 20% Rel ative Hum dity) (Approxi mately 95%
Rel ative Hum dity) Degrees 20 d (A)I/1oDegrees 20 d (A)U o (0.220(0.220)
8.110. 891007.911. 17100 11.08.014110. 682%180 12, 57.0927-12.5 7:1011 15 Low
Moi sture Content H gh Misture Content (Approximtely 20% Rel ative

Humi di ty) (Appr oxi mat edpyccdBi%uRedddiaiv@el Ramntkitéry for Delgplee So2BIId (A) 1/ | ODegr ees
20 d (AUo (- 0.2 20)( 0.2 20

Parameter Form II
Space group P2,/c (No. 14) - =]
Cell Dimensions A
a(A) 11.1896 (9)
b (A) 6.9236 (5)
c (A) | 20.986 (2)
B(°) 99.089 (3)
Volume (A”) 1605.4 (4)
Z (Molecules/unit cell) 4
Density (g/cm’) 1.300
Data acquisition temperature 150K
Table 7

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 I.-Iumidity)'
Degrees 26 Degrees 29 '
d (A) Ulo ' dA) | Vo
(x0.2°26) (x0.2°26)
8.1 10.89 100 7.9 11.17 100
11.0 8.01 41 10.6 8.31 10
12.5 7.09 27 125 L 7.10 11
|




13. 36. 6611--- 15.05.915314. 86. 0024 ---16.45.4020 16. 85283816. 85. 2863
17.55.076117. 65. 0521 18. 04.9243--- 21.44.143221. 24. 1826 22. 24. 0015-- -
-23.93. 7112 24.53.621524. 13. 6918 25. 13541025. 23. 5417 25. 33.5121---
25.73.473125.5- 3.4919 ---26.43.3715 26. 73.3323-- 27.13.292327. 03. 3020
---27.23.2723 27.73.222427.4 ' 3.2521 2823.161928. 33. 1610 30. 32. 9511--- 16

Form 11 of Zal epl opownydaupiepaned by drash priggh pdisairt @dnht zal epl pn.
According td one preferred enbodi nent,| crash precipitation includepg
di ssol vi ng Zahgibamately WNR GHIRAKSGity) | (Approximately 95% Relative Humidity)
Degrees 26 - Degrees 26 : j
d (&) Vlo o d () Ulo
(£0.2°26) (+0.2°26) ' P
13.3 6.60 11 - . - -
15.0 5.91 53 148 | 600 | 24
- - - 16.4 ‘ 5.40 20
16.8 5.28 38 16.8 5.28 63
17.5 5.07 61 17.6 5.05 21
18.0 492 43 - - - -
214 4.14 32 21.2 . 4.18 . 26
222 4.00 15 - - -
- - - 239 3.71 12
24.5 3.62 15 24.1 3.69 18
25.1 3.54 10 25.2 3.54 17
25.3 351 21 - - -
257 3.47 31 255 " 3.49 19
- - - 26.4 3.37 . 15
26.7 3.33 23 - ' _— -
271 329 | 23 5 33 T 20
- - - 27.2 3.27 . 23
277 322 | 24 274 325 | 21
282 3.16 19 283 3.16 10
303 2.95 11 - - -
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sol vent, such as an organic solvent, at roomtenperature. Suitable organic
sol vents include, but are not [imted to, acetone and tetrahydrofuran- The
resulting solution is slowy added to 0 water to forma precipitate. The
crystals may be recovered by any nmethod known in the art, including, but
not limted to, those discussed above. Typically, Form 11 converts into Form
111 in a sol veRemsliof ererdonmay bé prgpaasd oy gashipescipstalianesftzalapldn.opedoshiag 1oy,

water. Form 11 can al so be, converted into FormlIll in water. FormlI1l of

Zal epl on Foe prefeed embedimentacragr predipieriom ireludépydivselvengeripsloald 4 me-fqoeans of
zaleplon. Formlll is generally nore stable in aqueous and non-aqueous

envi r onnerspletthanh koanmrddbic sbivennand e teroferanat eBuitmblesgghnessobssto dichtded wi t h
each nol ecul e of zal eplon can vary fromO to about 0.5, i.e. FormlIll can
be anhydr dusar@hotdinkiyed i@ taestokeQind @xtanpdrefurdno Mie tdshltif@rolltdnds Hewlyhydsdab e of
zaleplon. FormIll is generally anhydrous up to-a relative humdity of about
30% Al s0,waidtYéifoah @pré@ipifaRl Mhk bilysGRMGWReHVetdbiFTyThdthad 180w in DY aBf OF I NG

t hem at about 40" C an(JJ about 75% relative humdity, resulting in a mxture

of Forms Uhanshd, bhenoWWeRed@r Modd discussestiygd at  about 60' C and about 75%
relative humdity or heated to about 80" C, it converts to FormIl. FormlII

has a distinct pgR:kh) P@&&ﬁ%ﬁ%\%ﬂgmﬁﬁmwﬂ 18 REOLEH D) Asn SheMiint M Sbgle es ||

and 12, respectively. The characteristic peak positions and relative

intensiti es%lv%ﬁran(ﬁ Q@loé(gryt[,) wala! F@rﬁplflicgln ﬁ%ﬁc%ﬁé%ﬁn%r&dﬁﬁg Fﬁréxplgfsl%‘ﬁ/&%térn Table 8. The

chem cal shifts an a values for t Ines int spect rum of
Forml1Ill are provided in Table 9. 17 Table S Characteristic XRPD Peaks
(expressed in degrees 29 0.2 29) and Relative Intensities (>10) of

D ffracti oﬁ%nlr_lilﬁg§zglgl)rlorlfor m 1l of Zaleplon

Form 111 is also a variable-water hydrate crystalline form_of zaleplon. Form III is
generally more stable in aqueous and non-aqueous environments than Form II. The number
of water molecules associated with each molecule of zaleplon ca-n vary from 0 to about 0.5,
i.e. Form HI can be anhydrous or a hydrate. For example, Form I can be a hemihydrate of
zaleplon. Form III is generally anhydrbus 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 II. When Form III is stored at
about 60° C and about 75% relative humidity or heated to about 80° C, it converts to Form 1.

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 delta values for the

lines in the SSNMR spectrum of Form III are provided in Table 9.
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Degrees 20 d (A)Ulo 0.226) 8.01.1.02100 11.2 7.91 28 16.25.4734 17.15.1710
17. 65. 0462 24.33.6542 25.13.5516 is Table 9 13C Solid-State NVR ( SSNWVR)
Chem cal Shifts of Zaleplon FormIFormllFort II1 Carbon Atom

C.S.3DeltaC. S. "DeltaC. S."Delta 12. 1&REF& CH314. 3REF13. 2REF 12. 40. 3
22.8&10. 7& CH321. 97. 623. 610. 4 )

Table 8
Characteristic XRPD Peaks (expressed in degrees 26+ 0.2° 26) and Relative Intensities (>10)

of Diffraction Lines for Form III of Zaleplon

Degrees 26 1
d (A) Vlo

(£0.2°26) .
5.0 11.02 100
11.2 791 28
16.2 547 34
17.1 5.17 10
17.6 5.04 62
243 3.65 42
25.1 3.55 16
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25.813.7 44.18&32.0& CH244 229.944.931.7 45.533.4 79.0 &66.9 & Aromatic C or

CN83. 569. 279. 065. 8 81.169.0 111.0 &98.9 & Aromatic C or CN113.399.0111.398.1
113.4101.3 Aromatic C132.2117.9130.7117.5131.4119. 3 143. 9&129. 6&142. 7&129. 5

&143.3 &131.2& Aromatic C 146.6132. 3145. 3132. 1145. 7133. 6 149.0,136.9, 149.3

&136.1 &150.1,138.0, Aromatic C152.7138.4 153.1139.9153.0, &140.9, 155.5143

143.4 171.7& 158.5& COL67.8153.5171. 6889%5 173. 8160. 6

BC Solid-State NMR (SSNMR) Chemical Shifts of Zaleplon

Form I FormII _ Form III
Carbon Atom
C.s? Delta’ CS? | Delta’ CS.? Delta® |
121 & REF &
CH; 14.3 REF 132 REF
12.4. 0.3
228& 10.7 &
CH; 21.9 7.6 23.6 104
25.8 13.7
441 & 32.0&
CH, 442 29.9 449 31.7
455 33.4
790& | 669 &
Aromatic C or CN 83.5 692 79.0 65.8
81.1 69.0
111.0& | 989 &
Aromatic C or CN 113.3 99.0 111.3 68.1
113.4 101.3
Aromatic C 132.2 117.9 130.7 117.5 1314 119.3
1439& | 1296& | 142.7& | 1295& | 1433 & | 1312 &
Aromatic C
146.6 132.3 _145._3 132.1 145.7 1336
149.0, 136.9,
1493 & | 136.1 & 150.1, 138.0,
Aromatic C 152.7 138.4
153.1 139.9 153.0,& | 1409, & |
155.5 143.4
1717 & | 1585& | )
CO 167.8 153.5 171.6 159.5
173.8 | 160.6 |
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19 a - Chemcal Shift (C.S.) in parts per mllion ( 0.2 ppm relative to
adamant ane external standard. b - Delta is the difference between the
reference (REF) and sel ected peak in parts per mllion (ppm. Formlll of
zal epl on may be prepared by formng a solution containing zal epl on

di ssolved in an aqueous sol vent and evaporating the solvent fromthe

sol ution. Suft@hbdneical Sbifv@ER. pinipacd prd enillion(+ AL @pmpteld tivigitd @dniaptanaxdrales of
water with acetone, acetonitrile, or. tetrahydrofuran (THF). Preferred
sol vents i fgldugde, but are not limted to, mxtures of water wth acetone,
acetonitrile, or THE having a volune ratio of fromabout 1:1 to about 1:2.

The resul ti hgpekys tiR! SR berwearQY ffeehc-RYRBNYnERE ROE] E&Q‘M‘}Iﬂlﬂ%ﬁ pthe art,
orm

including, but not I|imted to, those discussed above. may al so be
pr epar ed b%ﬂﬁ&§§ﬁhxing FormlIl in a solvent systemcontaining an organic
sol vent (such a5 those di scussed above), water or a m xture thereof. The

af orenenti oned crystalline pol ynorphs of zal eplon are useful anxiolytics,
antiepileptics, and sedative-hypnotic agents as well|l as skeletal nuscle

rel axants. The . appyopri.ate dosage a nts_f.or an ani mal . can be det erm ned
by et hods knodt il keI SSRRHER AR Semiifhs SMud SRerfRle i arount "Tor
the desire rpose i s adm.ni stered. The . indivjdual, do e of. e
crystanl | Rl Rtedt YL st el EPR e RE R Banout 5 to
about 20 and .preferably is from about 10 to about-20 far an adult.
These or yoRARNTAE ISt Yharans i BamrOr hal dpba F Heg ey KA St ca
conposition. Preferably, the pharmaceutical conposition conprises an anount
of one or W‘B‘iﬂé’dé’fﬁ“@bﬂ%ﬁ)i Prefqryed sglyents jopludg, bytare potdpmigdte dpixipees o Welkeat
anxi ety or ePiIepsy or to induce a sedative-hypnotic

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 a solvent system containing

an organic solvent (such as those discussed above), water or a mixture thereof.

The aforementioned crystalline polymorphs of zaleplon are useful anxiolytics,
antiepileptics, and sedative—hypn‘otic 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
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 ammount of one or more of Forms 1,
11, and III of zaleplon effective to treat anxicty or epilepsy or to induce a sedative-hypnotic

effect or relax skeletal muscles in an animal, such as a human. The term "sedative-hypnotic



effect or relax skeletal nuscles in an animal, such as a human. The term
"sedative-hypnotic 20 effect' refers to sedative effects, hypnotic effects,
and sedative and hypnotic effects. According to one preferred enbodi nent,

t he pharnaceuti cal conposition conprisesat | east about 20, 30, 40, 50, 60,
70, 80, 90, 95, 96, 97, 98, 1, 99.2, 99.3, 99.4-, 99,5 99.6, 99.7,
99.8, or gﬁﬁg@Gﬁ?S%éﬁéﬁ?*@ﬂkﬁéﬁWPmﬁﬁﬁﬂ§%Féﬁ@éﬁhuﬁ%§€&ﬂﬂﬁaﬁeﬁ@ﬁ@btotal wei ght
of zaleplon in_ the pharmaceutical conposition. According to another

pref erred 2EHRNEREC Picfacd prbpdiaeruthe eRITaeRMHe CONRATILOB FPIPEEs atdeast east
about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96,- 97, 98, 99, 99.1, 99.2, 99. 3,
99. 4, 99. 5boyR0630,d8, 5, 6BFOG0, 89, 9G9I KiE. AioGHs 9%% IBGr M-#1996% 99.6,4P&pl on,
based upon 100% total weight of zaleplon in the pharmaceutical conposition.
Accor di ng %3, pe?9- 2 dy heeighp pf anrled zepblod itasadtupon HYpietal Megbirfizelaplon in
conposition conprises at |east about 20, 30, 40, 50, 60, 70, 80, 90, 95,

96, 97, 98je pBme@uical OGRD5itiDs. BccDAing fo HOtHET pre@BeGemBBlimentIBe 8, or 99. 9% by
wei ght of Form Il of zal eplon, based upon 100%total weight of zaleplon in
t he phar nagedhicedicacampositibn axnprdecadistrdottd Oy &, 48,508 60170 B0eHEOF.58,

enbodi nent, the pharmaceutical conmposition conprises at |east about 20, 30,
40, 50, 6097,%9,9989,.1,90.2, ¥h3, 996, 997,999 99.999.89r 19.99Dy ei@DoBFormIBef4, 99. 5,
99.6, 99.7, 99.8, or 99.9% by weight of Form /I of zal eplon, based upon 100%

total wei @ﬂ'ﬁplcﬁhf baBEySioal IhdNeoZnkaghtf zaltpibhi thdysifatRaeutidaCampediipOsi ti on.
According to yet another preferred enbodi nent, the pharnmaceutica

conposi t I ONcRRITRY toSBSamdthet HRire@PAYEdivEnt, t&@phﬁ-@meeuﬁ&l c€positOn c&fprisd), 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

vei ght of £q£8 dobutaf, wmt@l bd, 8, @RbeRIsoss, obasedo, 9PANosLHOYt 8 Aloowei ght  of
zaleplon in the pharnmaceutical conp05|t|on Accordlng t'o yet anot her

QLgL?r rzgd %J&@@gg”@ig%m 5869, b%h@ég%ﬁ%gg&hggi otgz‘ea[EBQsﬁ,' BabQNupgoR TBo), 8525 wRignt east
of zaleplon in the pharmaceutical composition.

According to yet another preferred embodiment, the phanmaceutical 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 I 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
pharmaceutical composition. According to ygt 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 III of

zaleplon, based upon 100% total weight of crystalline zaleplon in the pharmaceutical

composition.



97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by

wei ght of FormIll of zaleplon, based upon 100% total weight of crystalline
zal eplon in the pharmaceutical conposition. 21 The pharnaceuti cal
conposition can al so be substantially free or conpletely free of one or two
of Forms 1, 11, and IIl of zaleplon as long as it contains at |east one of
Fornms 1, H, arthepharmfeeittdcompsithatcantbabd ypbftingelly frecdriedmpletehofe: of

phar maceuti cal conpositions that contain less than 0.01, 0. 1, 0.2, 0.3,
0.4, 0.5, bmetor 2o bIEommis §HI, and Hbstealeplonds len®is iFantmnsht lehdt pne offfvdmi 1L.1], based
upon the total weight of pharnmaceutical conposition (or alternatively based
upon on t handtiat ghe wemghibsahtialglfep! @oluid tide plhansaetdal ¢edlosEiomnasi tion). The
pharmaceutical conposition broadly contains fromabout | to about 1,10 ny,

pref er abl chnEa@fmegéqﬁ&Hom toa, abosn, 020 0Ny o LPRERhNRLE bakiby of FemAbaUt 5 to
about 10 ng of one or nore of Forns 1, 11, and 111 of zaleplon. Generally,

the pharni aaGut hLad uSRATROSIal !vé’(@ht%lfﬁf?arln@@ehki&?501%%&9{1 (RlEmatRRBMREENT i cal Iy
acceptabl e carriers or diluents and excipients.” The term "excipient”

| nol udes, Btk oh3rd V8t LMkt it on KGO RLARLERIA ubbRfol @ acoeptabl e for use

in pharnac utic atio are added to't ornul ation to pronote

the stability afh%é)m?ac%d&cm Bhpbhy Jrggdgwo%sn% e 33 B de LS, DUl ki ng

agents, clarlfyln a~cn ering agent agent's | ubri cants

i ncl .Udl ng, ?’r%téha)wy orp la ut%% aboutsioar Chhflpx re era nl Zedabsoglfa{ & aboutal%trﬁgrrsgf

manni t ol , ose, mocr OC I ne - cerlul ose alc )
O Sper S S i kR T ﬁl‘é@g&?@biﬁ 2;?& ur Leﬁ‘ﬁti[)hﬁ’f'eghhafgﬁtetsiyu%"' -
stearate, aninma et abl e f s and._.sol i d. h nol ecul ar wei ght pol yners
(such as polyet#?FEﬂé ﬁgVEGPTE“ naRteien aliyingi A% 080 BT A agent's. Suitabl e
pharmaceutically acceptable carriers or diluents and excipients. The term "excipient"
includes, but is not limited to, those materials that are acceptable for use in pharmaceutical
formulations, and are added to the formulation to promote the stability and viability of the
formulation, such as binders, bulking agents, clarifying agents, buffering agents, wetting
agents, 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 fany acids (such as stearic acid), gelatine 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
pharmaceutically acceptable carriers, diluents, and excipients also include those described in
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 or similar untoward reaction, such as gastric upset, dizziness and

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



pharmaceutical ly acceptable carriers, diluents, and excipients also include
t hose described in Remngton's, The Science and Practice of Pharnacy,
(GenDaro, AR, ed., 19'h edition, 1995, Mack Pub. Co.) which is herein

i ncorporated by reference. The phrase "pharmaceutically acceptable" refers
to additives or conpositions that are physiologically tolerable and do not
typically prodgce an allergic or..simlar untoward reaction, such as gastric

upset, di zzi neS& RPATRACEHISATGORWOSIGRRMaY b RSP EY St & A GRS, 2%such as a
mammal (e.g. a human). 22 The rmpceutical conposition may be a dosage
form sucRIKEUSEOIYIGH PP E ! Oﬁ%ﬁ%gﬁﬁ gagquﬁni Bt "OBALLECHT 195 ®8r s 11 and/ or
11 of zaleplon or a non-aqueous solution caontaining Fonn | of zal eplon),
capsul e, pPHpnngFomyhpigplertpRla ciitiale it etitables) Theghprarceytisakcoamgsitiqysand
crystal line pol ynot phs of zal epl on may be adm nistered to.aninmals,

i ncl udi ng thetsiyst polymeihe @f £acplorammabesadmanigiored (prasiaals, eleding, but not
intravenously, parenterally, intranuscularly, or subcutaneously.

Pr ef er abl yimiteh, gomposi(e-gdnniags)agiallniistagerysiproatanierallyeinhendsscolprly, or
Characterization 1. X-Ray Powder Diffraction X-ray powder diffraction

anal yses wercetaganusly e Brefaudblyg theacoStpionti oz 13 adRIDisGOQrally: ay  powder

di ffractoneter, available from Shimadzu Scientific Instrunents, Inc. of
Columbia, MD, using Cu list radiation. The instrunment was equi pped with a
fine-focus X-ray tube. The tube power was set to 40 IN and 40 mA. The

di ver genceé1alnds st@hdrerdriagisl i ts were set at 1 and the receiving slit was
set at 0.15 mm D ffracted radiation was detected by a Nal scintillation
detector. A thet Z-RanPotvietbifeanbh nuous scan at 3/mn (0.4 sec/0.02 step)
from 2.5 to 40 20 was used. A silicon standard was anal yzed each day to

check the i nstKuappéwdealdifghdRntanallzas ivesadipidd ddasn RsaR@ded XRu-sanatysi s by
filling a | ow background quartz or '

powder diffractometer, available from Shimadzu Scientific Instruments, Inc. of Columbia,

MD, using Cu K radiation. The instrument was equipped with a fine-focus X-ray tube.
The tube i)ower was set to 40 kV and 40 mA. The divergence and scattering slits were set at
1° and the receiving slit was set at 0.15 mm. Diffracted radiation was detected by a Nal
scintillation detector. A theta-two theta continuous scan at 3°/min (0.4 sec/0.02° step) from
2.5 to 40° 28 was used. A silicon standard was analyzed each day to check the instrument
alignment. Each sample was prepared for analysis by filling a low background quartz or

silicon sample holder.

2. 3C Solid State NMR (SSNMR) Spectroscopy

Solid-state *C 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 approximately 4 to
5 kHz. Approximately 150 to 200 mg of each sample was packed into a zirconia rotor. Data

were collected at a C resonance frequency of 91.369 MHz, with a 30 kHz sweep width / filter,

23



silicon sanple holder. 2. BC Solid State NVMR (SSNVR) Spectroscopv
Solid-state 13C NVR data were obtained with a 360 Mz Tecnmag spectroneter,
avai l abl e from Tecmag, Inc. of Houston, TX. Hi gh resolution spectra were
obtained with high- power proton decoupl ing and cross polarization with
magi ¢ angl e spinning at approximately 4 to 5 kHz. Approximately 150 to 200
my of each S%”{E' gmwi and%ﬁﬁgg()%%[q%bs z/ r&g 1..1({%1{ ggl%et&rﬂznc?ude 6%%«83 l_s%t -ed at

a 13C resonance requency o filter,
23 1K data |nts and 70 80 uj sitions d|t| nmet er s

i ncl uded a” 1da|2? Seﬁﬁﬁlds do]tai‘l glhe &d?% “éaéé’ﬁ)ﬁﬁss%" &9 %Qﬂirﬁ 2 EPBSYat a
was. processed by zerof]l data poi.nts mul ti pI . by 20 Hz
exponent i at™d IWHEP%‘P%EMGHJ%@ ’%PP%W repyeadripe PF‘%@d@r"ﬁﬁ% ir“Hﬁ o ¥ni cal

shifts were referenced externally to adamantane. 3. 'Mi sture Bal ance
Mbi st ur e adlsEigpt e Yeraedarioed BHOHANEO R NEBRl ected 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 huni di ty and
a desorption range of 95.to 5% relative humdity in 10%relative humdity
i ncrenents wer 8. idasthufedialamnal ysis. The sanples were not dried prior to
analysis. Equilibriumcriteria used for analysis were |l ess than 0.0100
wei ght  per centMahargelsomtién Mdenstig®nwiatahweae maleardvequV TI BEGALI0O mdistne of 3
hours if the weight <criterion was not net. Data were not corrected for the
initial nobaddnde eyseantaedilabef frdoh & T alvphoegiondf Haeay FOL el ad€aiytdhakotizinmelCt ur e
Determ nation A single crystal of FormI| or Fonn Il of zal epl on was nounted
on a gl assadf ida@ptiduradee JT3NEORYQE GRS lahiidiy. anBralebd¥ptiar tin@XATs Rt d.qelataed dat a
collection were perfornmed with Cu or

humidity in 10% relative humidity increments were used for analysis. The samples were not

dried prior to analysis. Equilibrium criteria used for analysis were less than 0.0100 weight
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.

4. X-ray Single Crysta] Structure Determination

A single crystal of Form I or Fornn 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
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.
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Mo Ka radiation on a Enraf-Nonius CAD4 or a Nonius KappaCCD, avail able from
Broker Nonius B.V. of Delft, The Netherlands. The crystall ographic draw ng
was obt ai ned using the program ORTEP. The space group was determ ned using
t he program ABSEN. The structure was solved by direct nethods. The
remai ning atons were |located in succeeding difference Fourier syntheses.
Hydr ogen atons were included in thegﬁ@mnt but restrained to ride on
the atomto which they are bonded LES The foll ow ng exanpl es are
illustrative and not nmeant to lim.t t e sco t he clalrregllnventlon
Zal epl on in thelf ?f GBS Feelg“%léh"etf‘él predsy 8?3“&%“3‘(5%??0888 " U s
Pat ent Nos. 4,626,535 and 5,714, 607. Exanple | Preparatl on of Form| of
Zal epl on EXered inyapte ofplerlonindigiolieing ﬁk%&baﬁé © ARG 33t9GiCE S Uhdat ed on
a heating plate wth stirring at 60 C and filtered through a 0.2 mcron
Teflon fil B@@ﬂtNﬁ’éd’@ﬁﬁéﬁ pehoelB?0% | ask in a water bath at 60 C. The flask
was i ncubated at roomtenperature for 24 hours. Crystals were recovered by
filtration and allowed to dry for 24 hours at roomtenperature. Exanple 2
Preparation of Form | of Zaleplon The procedure described in Exanple 1 was
repeated substituting acetonitrile f@rammiecétone. Exanple 3 Preparation of
Form 11l of Zal eplon

Preparation of Form I of Zaleplon

Excess zaleplon is dissolved in acetone. The mixture was heated on a heating plate
with stirring at 60° C and filtered through a 0.2 micron Teflon filter into an Erlenmeyer flasik
in a water bath at 60° C. The flask was incubated at room temperature for 24 hours. Crystals

were recovered by filtration and allowed to dry for 24 hours at room temperature.

Example 2

Preparation of Form I of Zaleplon

The procedure described in Example 1 was repeated substituting acetonitrile for

acetone.

Example 3

Preparation of Form II of Zaleplon

Approximately 5 g of zaleplon of Form I was dissolved in 125 ml of tetrahydrofuran
(THF) in 10 ml aliquots with sonication. The clear solution was filtered through a 0.2 micron
nylon filter into 700 ml of water at approximately 3° C with stirring. A precipitate formed

immediately. The precipitate was filtered and drieg, in air at ambient temperature.



Approxi mately 5 g of zaleplon of Form |l was dissolved in 125 m of
tetrahydrofuran (THF) in 10 ml aliquots with sonication. The clear solution
was filtered through a 0.2 micron nylon filter into 700 mM of water at
approximately 38 Cwith stirring. A precipitate formed imedi ately. The
precipitate was filtered and dried in air at anmbient tenperature. 25 Exanple
4 Preparation of FormIf of Zalepl on%&lﬁpion of Form | was dissolved in
either acetone or TFIF to yield a saturated solution. The sol ution was
slowy poured into a dry-ice Hemlasign of ormyi eff Zajgplasr to yield a solution
having a volune ratio of acetone to water or TIE to water of about 2.9:1.
Preci pi tati on ofabtaptaned Fdum { wgs diksolep maatbersice tdireorsidiiutoiyorid akanhratethie sol i ds was
|l eft at anbient tenperature for about 2 hours. The solids were collected by
suction fi $dutmhi @he soiatioaiwas diowdtpaated iito @ mt-eapeaslad sliey offxasnpd gehl aPr epar at i on
of Form Il of Zal eplon Approximately 30 ng of zaleplon of Form| was

di ssol ved idutRppaaxs ARblemy rdiodfatetdi to agel @M Motvht&@nhigat 2.0n. The sol ution
was filtered to yield a clear solution. The solution was allowed to

evapor at e ph@@li rtat@mbamed aeRsl filsQRRedsO TBé QAR Wi thélsoliadExadef: &t aﬁntpérﬁpar ation

of Form Il Zal epl on Approximately 5.5 g of zal epl on of Fom was

di ssol ved: teh%glﬁﬁx% LRt ellé’ur}‘l’ﬁle%h&fwelér Hﬁlebﬂ%d 9 sJUnoﬁlh!tHHSH aﬁld‘% Jhe

soni cati on e solution was filtered throu m cron nyl on ?fter to
yield a C'Fo%ﬁléﬂﬁé%di% . Approximately 290 rri of vvat er was added slowy to
t he ’

Example 5

Preparation of Form II of Zaleplon

Approximately 30 mg of zaleplon of Form I 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.

Example 6

Preparation of Form III of Zaleplon
Approximately 5.5 g of zaleplon of Form I'was dissolved. in approximately 145 ml of
THEF in 10 ml aliquots with sonication. The solution was filtered througha 0.2 micron nylon
filter to yield a clear solution. Approximately 290 ml of water was added slowly to the
solution with stirring at room temperature. The solution was allowed to evaporate 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 recovered solid was dried in air

at ambient temperature.



solution with stirring at roomtenperature. The solution was allowed to
evaporate under anbient conditions. After approximtely 6 days, a smal
anount of solution and a |arge amount of solid remained. The sol ution was
filtered and the recovered solid was dried in air at anbient tenperature.
26 Exanple 7 Preparation of Form Il _of Zal epl on Approximtely 0.5 g of

zal eplon of Form | was dissolved in Bxgmple Y of THE and water sol ution
having a volune ratio of about 1:2 (TEF mater Wi th sonication: The slurry
was agitated for 14 days at Peepprason offormdl of Geleplohe sol i ds renmi ni ng were
filtered and dried in air at ambient tenperature. The present invention is
not to be |ini tArproximeiebped Hyf zakvelogpéEpm bwardwdiveteint3st mieSHHY trebiwiter ei n.

| ndeed, various nodifications of the invention in addition to those

descri bed kéutenraving h vbleme neioayd plarue h (THF twaeesewistkionlcetbon: nThewdurey wad r om t he
foregoing description and the acconpanying figures. Such nodifications are
i nt ended t acifagtldlforidtdaiNatthi®ienseapaatofe. tThe séljulp eshotting aie Mhterelitand 8ridduint her to
be understood that values are approxi mate, and are provided for
descrlptlogwaﬁﬁﬂﬁ@&&nm@ﬁh@gt appl i cations, publications, procedures, and the
like are cited throughout this application, the disclosures of which are

i ncorporated herein by reference in their entireties. To the extent that a
conflict may exist between the specification and a reference, the | anguage
of the disclosure nade herein controls. 27

The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing
description and the accompanying figures. Such modifications are intended to fall within the
scope of the appended claims.

It is further to be understood that values-are approximate, and are provided for
description.

Patents, patent applications, publications, procedures, and the like are cited
throughout this application, the disclosures of which are incorporated herein by reference in
their entireties. To the extent that a conflict may exist between the specification and a

reference, the language of the disclosure made herein controls.
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What is clainmed is: 1. Crystalline potynoci ph. Form 11l vyL) p fteayl]
-'N-dt hyl acetani Ede 2.

kvaci abLe- wat echydcat ~- CC-y3ta[littepo(ri ocphoEN-G - ( 3-

cyanopyrazoto[ L, 5a] pyLinil dia-7-yt)ph-.ny[l-N-ethylaceta. md--. 3.
Ttieccystatlilepo[ytiiocpttofctain2 4. The w staltine poLycnoL-pl

oLoctailll 2, o h%ahgg fpcystaltiae polylilacph CKIlibi"s an X-ray
powdec diffraction‘patieﬁﬁﬁéVing characteristic peaks expressed in degns 2
6 at about LIS and 2 dydhitiftpeQmdnh B8m i NIPE3 SoMsdyakbbnGSapetyamcah of ctaim 2
, Whevain the ccysnRi ne potynbLph exhibits an X-cay powd~c diffraction

pattem havi ng ﬁﬁg&@@}@ﬁ%@k&gu@;aks -.Xpc--ss.-d in degrees 2 9 at about
[2.5 and 2 1.2 "+ 0.2 '29. 6. The CL_Y3L |le CAY11ll |Iph *allinc PA Ynl QZPh
O cllin) 2, W1l--ceintile CrYsaltiL PO e.,hibits act’" X-ray powder
di Eftacti o a panam havi ng characteristic peaks expressed in degrees 2 9ac

about- S. L, 11.0, 12.5vacilBednat=tBdile c';ﬁt-aiﬁue éb?yn@cphl;@l\qu-(ﬂl- 4, 22.2, 24.5, 25.
L, 25.3. 25.7, 26.7, 17A, 27.7. 29.2, and 30.3 0.2 020. 7. The Crystalline
PO YMOUPh OF céga({oa}rzzogo[wa\rgjs,a‘hzmid-hﬂ);{E@M@t{@.&thﬁi@m:}aabyrmt ph. eKhi bics an X-ray
powd~r diff-ncdoa pattm havi ng chacacteci st Ec peat ~sexpcessed in degrees 2
0 at about 7.9, 16. Ghe dedtalickPoBuodBottiaich 8. Fhecdif t,poBlodh sAdwdae 24. L, 25. 2,
25.5. 26.4, 27.0 27.2, 27.4. and 28.3t 0.2 '29. 8. The crystaltiaa

pol yraocph oEctaim 2 , wh--cein the ccystallin-t potynoph exhibits an

X-cay pnmvder diffraction pattern substantially ffic Sarne as that shovri in
Fi gure 5. 4. The crystalline polymorph of claim 2, whersia the-crystalline polymorph

exhibits an X-ray powder diffraction pattecu having charactecistic peales expressed in degrees

1 Gatabout 12.5aad 214 £0.2°28

5. The crystalline polymomh of claim 2, whetsin the crystalline polymorph
exhibits an X-ray powdar diffraction pattern having chatactecistic pzaks expressed in degrees

2 fat about [2.52and 21.2 £0.2°28

6. The crystalline polymomph of claim 2 , whareia the crystalline polymomph
exhibits an N-ray powder diffraction pattem having characteristic peaks expressad in degrees
2 @atabout 8.1, 11.0, 12.5,13.3, 15.0, 16.8, 17.5, 18.0,21.4,22.2, 24,5, 251,253,257,

26.7,27.1,27.7,28.2, and 303 £0.2°24.

7. The crystalline polymorph of claim 2 , whersin the crystatline polymorph
exhibits an X-cay powder diffraction pattern haviag charactecistic peaks.expressed in degrees
2 Qatabout 7.9, 10.6, 12,5148, L6.4, 16.8, 17.6,21.2,23.9,24.,25.2,25.5,26.4,27.0,

272,274,2nd 28.3 £0.2°24.

8. The crystalline polymocph of claim 2 , wheeein the crystalline polymomi

exhibits an X-tay powder diffraction pattern substantially the same as that shovm in Figure §.
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28 9. The crystalline polynmorph of claim2 , wherein the crystalline

pol ynorph exhibits an X-ray powder diffraction pattern substantially the
sanme as that shown in Figure 7; 10. The crystalline polynorph of claim2 ,
wherein the crystalline polynorph exhibits a chemical shift in a 13C Solid
State Nucl ear Magnetic Resonance spectum at about 13.1 and 23.6 0.2 ppm

11. The crystalline polynorph of claimto, wherein the crystalline pol ynorph
exhibits chem cal shifts in a 13C Solid State Nucl ear Magnetic Resonance
spectrum at about 13 2, 23.6, 44.9, 79.0, 111.3, 130.7, 142.7, 145.3,

149.3, ( 53. t, 11 1.7, and 173.9 0.2 ppm 12. The crystalline pol ynorph of
claim2 , wherel-nThherveriiae aplymaehpdrlyirn & p i hewhi the ‘P@Staéﬂﬁpﬁfwm@nce bet ween
the | owest ppm peak and another peak in a 13C Solid State Nuclear Magnetic
Resonance spbat aukiief pahdardifiactdn ppran a®staitizdly treysstmaks (hashpeh infoguyshi7of ¢l ai m
12, wherein the crystalline polynorph exhibits delta values in a 17C Solid
State Nucl ear Magnetic Resonance spectrum of about 10.4, 31.7, 65.8, 98.1,
117.5, 129.5, 132.1, 136.1, 139.9, 158.5, and 160.6 ppm 14. The crystalline
pol ynor ph of cligi m&eryyhginepslylBehef yiainab | iwherepahy o®stplineydlihohs an X-ray
powder diffraction pattern substantially the sane as that shown in Figure 9.
29 15. A ciyditah LhRBcA ShiTREPIT Solid State Nuclear Magretic Resonance spectrumat about

of N-[ 3- (3-cyanopyrazol o[ 1, 5a] pyri m di n-7-yl) pheuyl]- N-et ylacetam de that
exhibits atﬁgﬂ@5§fﬁg $ X-ray crystall ographic analysis at 150 K with
crystal paraneters that are approximately equal to the follow ng:
Parameter Form I | Space groupP2,/c (No. 14)

11. The crystalline polymorph of claim 10, wherein the crystalline polymorph
exhibits chemical shifts in a ’C Solid State Nuclear Magnetic Resonance spectrurn at about

13.2,23.6,44.9,79.0, 111.3, 130.7, 142.7, 1453, 149.3, [53.1, 171.7, and 173.8 £ 0.2 ppm.

12. The crystalline polymorph of claini 2 , wherein the crystalline polymorph exhibits
a difference between the lowest ppm peak and another peak in a BC Solid State Nuclear

Magnetic Resonance spectrum of about 10.4 ppm.
13. The crystalline polymorph of claim 12, wherein the crystalline polymorph
exhibits delta values in a2 °C Solid State Nuclear Magnetic Resonance spectrum of about

10.4,31.7, 65.8,98.1, 117.5, 129.5, 132.1, 136.1, 139.9, 158.5, and 160.6 ppm.

14. 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 9.
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Cell Dimensions a (.9$)11.1996(9) b (A)6.9236(5) C (A)20.986 (2) Q ()99.089
(3) Volunme (A)1605.4 (4) Z (Molecules/unit cell)4 Density (g/cm 1300 16.
Crystalline polynorph Form Il of N[3-(3-cyanopyrazol o[1, 5a]pyrimdin-7-
yl ) phenyl ] - N-et hyl acetam de. 17. The crystalline pol ynorph of claim2 ,
wherein the crystalline polynorph exhibits an X-ray powder diffraction
pattern havi ngschacmeatiéing giljmorpleaikis-{ 2XPpEy@aswehzbia| dRgreatding - Dphe@out 8. 0
and 16.2 0.2 29 18. The crystalline polynorph o f claim 17, wherein the

crystal | i Netp@lcyEmideRhat e bt stirmeadaysmr}abaylaqmammbhfcfarnal«;m@tnbrm #&% n havi ng
characteristic peaks expressed in degrees 2 GCat about 8.0, 11.2, 16. 2,

171, 17 Gysibodencifidbued Do) odfdt wHierngbystal | ne_pol yrorph of claim
18, wherein the crysta i ne pol yrorph exhi bits an X—ray pomder diffraction

pattern substantiatty ¢ %I as— ttat —stowr T {3 The
crystalline pklynnrph of ¢ aim 2, mhereln t he crystal i ne ponnDrph
exhi bi ts chenjgat—sht+its—+mr—auE€-Sot+ k%ﬁ% ﬁwe+eaf—ﬁhgﬁe%re~ﬁbsonance
spectrum at ap¥lifcEPP 1 and 12.40.2 ppm :
Cell Dimensions
a (&) 11.1896 (9)
b (A) 6.9236 (5)
c (&) 20.986 (2)
B() 99.089 (3)
Volume (A%) 1605.4 (4)
Z (Molecules/untt cell) 4
Density (g/cm’) 1.300

16. Crystalline polymorph Form III of N-[3-(3-cyanopyrazolo[,5a]pyrimidin-7-

yl)phenyl]-N-ethylacetamide.

17. The crystalline polymorph of claim 2 , wherein the crystalline 'polymorph
exhibits an X-ray powder diffraction pattern having characteristic peaks expressed in degrees

2 Gatabout 8.0 and 16.2+0.2°28

t8. The crystalline polymorph of claim 17, wherein the crystalline polymorph
exhibits an X-ray powder diffraction pattern having characteristic peaks expressed in degrees

2 fatabout 8.0,11.2,16.2,17.1,17.6,24.3,and 25.1 £0.2°28.
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21. The crystalline polynorph of claim2 , wherein the crystalline pol ynorph
exhi bits chem cal shifts in a '3C Solid State Nucl ear Magneti c Resonance
spectrum at about 22.8 and 25.8 0.2 ppnr. 22. The crystalline pol ynorph of
claim2 , wherein the crystalline polynorph exhibits a difference between
the | owest ppm peak and another peak in a uC Solid State Nucl ear Mgnetic
Resonance spectrum of about 133.7 ppin. 23. The crystalline pol ynorph of
claim?2 , wherein the crystalline polynorph exhibits a chemcal shift in a
13C Sol i d St ati@. Niigl cepstal g BiiocpiREshirang ewigreiabivutysthlihe @olymotht2 ppm 24.
The crystalline polynorph of claim23 . wherein the crystalline pol ynorph

exhi bits elabitscal X84y gougeid diffictita pantrh uiSstatisllyNue baaras Mag Siefvrtin Resenance at
about 12:1,12.4, 22.8, 25.8, 44.1, 45.5, 79.0, 81.1, 111.0, 113,4,431. 4,

| 43;3,--145..7,-14910,- 150.1; 453.0, 155.5, and 171.6 0.2 ppm 31 25. The
crystalline polynorph of claim2 , wherein the crystalline polynorph
exhibits a difference between the | owest ppm peak and another peak ina ''C
Solid State Nucl ear Magnetic Resonance of about 159.5 ppm 26. The

crystalline pagly fo- el aj F el o i ¥qprph
exhi bits del t%OVamﬁfJeersgys?a#u% p%%g@ég@%grgt g ‘%{\]}it}gﬁlgg%% lgaléllzant@i%(c:)R’&lesonance
spectrum qf. .about 0.3, ..10. 7% . X . 4..66.9. 69.0,. 99,9 101.3,
1o 5, 1o PP Hima e iy Supeldar gty st o temiBatody  The
crystalline polymrph of claim2 , wherein the crystalline polynorph
exhi bits éﬁliﬂqgggﬁgMﬁ@¥“diffraction pattern substantially the same as that
shown in Figure

21. The crystalline polymorph of claim 2 , wherein the crystaiiine polymorph

exhibits chemical shifts ina *C Solid State Nuclear Magnetic Resonance spectrum at about

22.8and 25.8+0.2 ppmt.

22. The crystalline polymorph of claim 2 , wherein the crystalline polymorph
exhibits a difference between the lowest ppm peak and another peak in a °C Solid State

Nuclear Magnetic Resonance spectrum of about.13.7 ppm.

23.  The crystalline polymorph of claim 2 , wherein the crystalline polymorph
exhibits a chemical shift in a C Solid State Nuclear Magnetic Resonance at about 171.6 +

0.2 ppm.

24. The crystalline polymorph of claim 23 , wherein the crystalline polymorph
exhibits chemical shifts in a °C Solid State Nuclear Magnetic Resondnce at about 12:1,12.4,
22.8,25.8,44.1,45.5,79.0,81.1, 111.0, 113.4, 131.4, 143:3,145.7,- 149.0,-150.1, 153.0,

155.5, and 171.6 £ 0.2 ppm.
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11 28. The crystalline polynorph of claim2, wherein.the crystalline

pol ynorph exhibits a uC Solid State Nucl ear Magnetic .Resonance spectrum
substantially the same as that -shown in Figure 12. 32 29. A pharnmaceuti cal
conposition conprising a therapeutically effective amount of a hydrate
crystal line pol ynorph of zal eplon and a pharmaceutically acceptable carrier
or diluent. 30. The pharnaceutical conposition of claim?29, wherein the
pharmaceutical conposition conprises at |east about 90% by wei ght of Form
|11 of zal epl orps. ba&sedsapwa polygomhtabrhim Geivghtetohe giakiehing polymophe

phar maceuti cal conposition.. 31. The pharmaceutical conpagsition of claim 30,
wher ei n t hexififiarniifteatict detveercthefrosist pponpeaeb apt inster peak ieasSt Sabid 8t2td5% by

wei ght of Form Il of zal eplon, based upon 100%total weight of zaleplon in
t he phar mag@eltdr0edgnenpasihdnt st ab32. [ 5 @pmhar maceut i cal conposition of claim
29, wherein the pharmaceutical conposition conprises at |east about 90% by
wei ght of Form Il of zal eplon, based upon 100% total weight of zaleplon in
t he pharnmaceutical conposition. 33. The pharmaceutical conposition of claim

32, wherein the,phatBLRUik: 68 B2QRich hO G RTPHL 88%ta ke b about 9i % by
wei ght of Form%dlql ofqagal elp?onlwnogpghsed upon’ 1100%1t olt%lgtla \/\/elalbg?f§l Igf zal eplon in

the phar magquli;Gel. CRIR AL PEQBIig §%r%uc1é§MagﬁéﬁchQ&nM%§9&&H{ﬁaBé@ut@s, ,
medi cament 1 or treating anxiety, of FormIIl~ or IIl of zaleplon or a m xture
thereof. 155 137 320,334 669,69.0,98.9, 1013, 1193, 1312, 133.6, 136.9, 138.0, 140.9, 143 4,

and 159.5 ppm.

27. The crystalline polymorph of claim 2 , wherein the crystalline polymorph
exhibits an X-ray powder diffraction patiern substantially the same as that shown in Figure
1l.

28. The crystalline polymorph of claim 2, wherein the crystalline polymorph
exhibits a C Solid State Nuclear Magnetic Resonance spectrum substantially the same as

that shown in Figure 12.
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35. Use, in the manufacture of a nedicanent for treating epilepsy, of Form

Il or IIl of zaleplon or a mxture thereof. 36. Use, in the manufacture of
a nedi canent for inducing a sedative-hypnotic effect, of FormlIl or Il1l of
zal eplon or a mxture thereof. 37.Use, in the manufacture of a nedi canent
for inducing nuscle relaxation, of FormlIl or Ill of zaleplon or a mxture
thereof. 38. A process for preparing Form |l of zaleplon conprising : (i) .
di ssolving zaleplon in a non- aqueous solvent to forma solution; and (ii)
adding water to the solution. 39. A process for preparing Formlll of

zal epl on conprising: (i) providing a solution containing zal epl on dissol ved
in an aqueous solvent; and (ii) evaporating the solvent. 40. The
pharmaceutical conposition of claim?29, wherein the pharnmaceuti cal
conposition conprises at |east about 90% by wei ght of a crystalline

pol ynmor ph of zal eplon that exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees 2 Cat about (a) 12.5 and
(b) 21.2 or 21.4 0.2 2B, based upon 100 %total weight of zaleplon in the

pharmaceut i cal %Qrmgﬁir&ia ﬁcﬁjcomg&?tiqplrl@ﬁléﬁgsﬁ@#éh&%euﬁg foL 4 QNS Lgtélo%ai m 40,

c
wherein the pharmaceutical conposition ises at [ e€ast about by

wei ght of :hhcgr%tt%:’c Ssgaﬁ{nlg igaglsrﬂtgﬁhyo%raleglﬁg }cmd afpgllar(? a{c?@ic%l@i%(cggﬁimleb éaﬁr%eraop X-ray

powder dif N pa avin aract'eri s

diluent.

30. The pharmaceutical composition of clain 29, wherein the pharmaceutical
composition comprises at least about 90% by weight of Form II of zaleplon, based upon
100% total weight of zaleplon in the pharmaceutical composition.

31. The pharmaceutical composition of claim 30, wherein the pharmaceutical
composition comprises at least about 95% by weight of Form II of zaleplon, based upon

100% total weight of zaleplon in the pharmaceutical composition.

32. The pharmaceutical composition of claim 29, 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.
33. The pharmaceutical composition of claim 32, wherein the pharmaceutical

composition comprises at least about 95% by weight of Form III of zaleplon, based upon

100% total weight of zaleplon in the pharmaceutical composition.
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34 expressed in degrees 2 Bat about (a) 12.5 and (b) 21.2 or 21.4 0.2 20,
based upon 100 %total weight of zaleplon in the pharnmaceuti cal
conposition. 42. The pharnaceutical conposition of claim29, wherein the
pharmaceutical conposition conprises at |east about 90% by wei ght of a
crystalline polynorph of zaleplon that exhibits an X-ray powder diffraction
pattern havi ng &hardss, en itet manybeaks of exymdéssent fon trdetiyrgeaxicdy, bfdloralddut 8. 0
and 16. 2 Oeé 2f0, b%sed 31210” 100% total weight of zaleplon in the

phar maceut P8 VT ZBIFBEY ¥ AgHX WS MEERE  phar naceut i cal conposi tion of clai m 42,
wherein the pharmaceutical conposition conprises at |east about 95% by

wei ght of the cgystak]innge pRhyfABGRNY medigdn@it @t ddaghg epiltph, te¥ RBmMIr ay
powder diffraction pattern having characteristic peaks expressed in degrees

2 0 at abo®tlIBofralenipniog ammixtuge thereof. pased upon 100%total wei ght of
zal eplon in the pharmaceutical conposition. 44. A pharnmaceutical conposition

conprising a thes apput jcgl h}ﬁngqa§rﬁfet (i)tvaem@ﬁﬁg%dﬂént £ malb&%gfg %ﬁb&h@%ﬁg'_ yror ph

of claim4 and a pharmaceutic y acceptable carrier uent".
phar maceut ¢féeat, of Glopogi o1 Binofcakplonr agniatutdde@peut i cal |y effective anmount of
the crystalline polynorph of claim5 and a pharmaceutically acceptable

carrier or dilu . 46. A pharnaceuytical. co si.tion co isjng.a

t her apeuti cal | y%’_gpf"ec‘fli%ma A B PHEC ngfoé!ql “r‘fglgp‘B%[?o"reli’ﬁ%&ﬂn’ & aim 17
and a phar pg&eltor ¢alof Yaian6e bt ARliureGRdrEdrer or diluent. 47. The
pharmaceutical conposition of claim46, wherein the crystalline

38. A process for preparing Form II of zaleplon comprising :

(i) dissolving zaleplon in a non- aqueous solvent to form a solution;

and
(i1) adding water to the solution.
39. A process for preparing Form III of zaleplon comprising:

(i) providing a solution containing zaleplon dissolved in an aqueous solvent;

and

(ii) evaporating the solvent.

40. The pharmaceutical composition of claim 29, 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 € at about (a) 12.5 and (b) 21.2 or 21.4 + 0.2° 26, based upon

100% total weight of zaleplon in the pharmaceutical composition.

41. The pharmaceutical composition of claim 40, wherein the pharmaceutical
composition comprises at least about 95% by weight of the crystalline polymorph of

zaleplon that exhibits an X-ray powder diffraction pattern having characteristic peaks
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pol ynor ph exhibits an X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2 0 at about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3,
and 25.1 0.2 20 48. A nethod of treating anxiety in an animl in need

t hereof conprising adm nistering an anti-anxiety effective anount of a
crystalline pol ynorph of zal eplon, wherein the crystalline polytorph

exhi bi ts aexpxesseyinpiegrbes 2d7 dtfabewtt ap h2.pand €p)r2Inaer G4 +36.2¢ REx, datedripshi ¢ peaks
expressed id"l éje rees 2 at about (a) 12.5 and (b) 21.2 or 21.4 0.2 2B. 49.
A met hod of% Fé‘gi‘li‘ﬁ"dg}gﬁﬁ FalgRlgn inthe Rharmacsytical GOmBRYidMer eof conpri si ng

adm nistering an anti-epilepsy effective amount of a crystalline pol ynorpb

of zaleplon, Wperehd) phdiatdutied AohipB&P by BRIR RoeXiHeRiid ShedPhAmb@utegwder
diffraction pattern having characteristic peaks expressed in degrees 2 B at

about (a) donmPsHion (Op)prsds. 2t teast2about 909, by 2@ighs®f aAcrystahind polymorgucifng a
sedati ve- hypnot i ffect in.an_aninmal .i eed _thereof conprisin

2 ni ster g SufistRbe 4] Gt R aifrdRS ot b e SR e B s

pol ymor ph efprésaéen] aspresdhr@itnabiolie s o yet 8d.bi:n6 PoIey NBIsBd updh i1b0 % Stomd X- r ay
powder diffpracti on pattern having characteristic peaks expressed in degrees
2 QCat abouweighi oflzaleBlondm the(thprneae®icak copipoditien.0. 2 ' 20. 51. A net hod of

i nduci ng nmuscle relaxation in an animal in need thereof conprising

adm ni stering a,ske|l etal S rel axi. f tisve .anpunt of a crystalline
ol yror ph of zaf Spt h PPAARIFLE GRBSHAP of bR BoryREDD Mo BiarBrltER " ¢ 2y

powder  di Ednipasitionrcopptitdr 4t 18AY iabght G5 B¢ tvadigistdfahpenkallgiodaa@ghiol degrees
2 Cat about (a) 12.5 and (b) 21.2 or 21.4 0.2 2B. . o
zaleplon that exhibits an X-ray powder diffraction pattern having characteristic peaks

expressed in degrees 2 @ at about 8.0 and 16.2 + 0.2° 26, based upon 100% total

weight of zaleplon in the pharmaceutical composition.

44. A pharmaceutical composition comprising a therapeutically effective amount
of the crystalline polymorph of claim 4 and a pharmaceutically acceptable carrier or

diluent.

45. A pharmaceutical composition comprising a therapeutically effective
amount of the crystalline polymorph of claim 5 and a pharmaceutically acceptable

carrier or diluent.

46. A pharmaceutical composition comprising a therapeutically effective
amount of the crystalline polymorph of claim 17 and a pharmaceutically acceptable

carrier or diluent.

47. The pharmaceutical composition of claim 46, wherein the crystalline
polymorph exhibits an X-ray powder diffraction pattern having characteristic peaks

expressed in degrees 2 ¢ at about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 £ 0.2 °26

48. A method of treating anxiety in an animal in need thereof comprising
administering an anti-anxiety effective amount of a crystalline polymorph of zaleplon,
wherein the crystalline polymorph exhibits an X-ray powder diffraction pattern having
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52. The nethod of claim44, wherein the crystalline polynorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in
0 at about 8.1, 11.0, 12.5, 13.3, 15.0, 16.8, 17.5, 18.0, 21.4,

degrees 2

22.2, 24.5, 25.1, 25.3, 25.7,

26.7, 27.1, 27.7, 28.2, and 30.3 0.2 020.

53. The nethod of claim49, wherein the crystalline polynorph exhibits an X-
ray powderchdiatferistict peaks paressedhirthdegirerg 2cHat aleuefd)sit2i T apk @R 21X pr 2kdeid i n

degrees 2
22.2, 24.

The met hod of claim50, wherein the crystalline pol ynorph exhibits an X-

5&2@%9 about 8.1, 11.0, 12.5, 13.3, 15.0, 16.8, 17.5, 18.0, 21.4,
). 25U

1, 25.3, 25.7, 26.7, 27.1, 27.7, 28.2, and 30.3 0.2 20. 54.

oyt o 11Ee L ks R GURLECH i DS BT,

The net hod of .cl

im51  wherein the.crystglli Y h hi bits X-
powder difWW%@PﬁE%CEE?p@FWohg%Fﬂbe @Pé%&g??%ggg&%éﬁggkg%bgégé%haﬁﬁggegrees
2 0 at ah@facBridiic fehkd express@ inldeghoes 250 Qs atihit ga) 1275 2n
24.5, 25.1, 25.3, 25.7, 26.7, 27.1, 27.7, 28.2,

met hod of @R&Réh 48, wherein the crystalline polynorph exhibits an X- ray

ray

degr ees

2.2,
24.5, 25. ladnfifist@rin® 5n Anti-e@i@psy, effettite a@durt,of 28crPstalind p@PmBrphQF ARPIon36 55.

d &329.2 glattq +22. 2,
and 30.3 0.2 020.” 56. The

ray

powder diffraction pattern having characteristic peaks expressed in degrees

2 0 at about
25.2, 25.5, 26.

cl ai m 49,

diffraction pattern having characteristiC peaks expresse

A CLAnriknoCLafBhRIckng & RAIKETH PR Xhteblife afiBhutof 1Py RAMHE
polymorph of zaleplon, wherein the crystalline polymorph exhibits an X-ray powder
diffraction pattern having characteristic peaks expressed in degrees 2 & at about (a) 12.5

and (b) 21.2 or 21.4 £ 0.2 °26.

51. A method of inducing muscle relaxation in an animal in need thereof
comprising administering a skeletal muscle relaxing effective amount of a crystalline
polymorph of zaleplon, wherein the crystalline polymorph exhibits an X-ray powder
diffraction pattern having characteristic peaks expressed in degrees 2 & at about (a) 12.5

and (b) 21.2 or 21.4 £ 0.2 °286.

52. The method of claim 44, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 € at
about 8.1, 11.0, 12.5, 13.3, 15.0, 16.8, 17.5, 18.0, 21.4, 22.2, 24.5, 25.1, 25.3, 25.7,
26.7,27.1,27.7, 28.2, and 30.3 + 0.2 °26.

53. The method of claim 49, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 6 at
about 8.1, 11.0, 12.5, 13.3, 15.0, 16.8, 17.5, 18.0, 21.4, 22.2, 24.5, 25.1, 25.3, 25.7,
26.7,27.1,27.7,28.2, and 30.3 £ 0.2 °20.

54. The method of claim 50, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 & at
about 8.1, 11.0, 12.5, 13.3, 15.0, 16.8, 17.5, 18.0, 21.4, 22.2, 24,5, 25.1, 25.3, 25.7,

26.7,27.1,27.7, 28.2, and 30.3 £ 0.2 °26.
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r

grees 2 0 at



about 7.9, 10.6, 12.5, 14.8, 16.4, 16.8, 17.6, 21.2, 23.9, 24.1, 25.2, 25.5,
26.4, 27.0, 27.2, 27.4, and 28.3 0.2 020. 58. The nethod of claim 50,
wherein the crystalline polynorph exhibits an X- ray powder diffraction
pattern having characteristic peaks expressed in degrees 2 0 at about 7.9,
10.6, 12.5, 14.8, 16.4, 16.8, 17.6, 21.2, 23.9, 24.1, 25.2, 25.5, 26.4,
27.0, 27.2, 27_4, and 28.3 0.2 020. 59. The nethod of claim51, wherein
the crystalline>poilVedregiodedfsiaime . smenin thgerysealiner palymerph ekhibits pat er n

155 1. a0 s e iR R ARG ORR Galalhe G ARy Brogelly G887 By o ©
27.2, 27.43boang 1281.8, 1052120, 150, 16°8 nEL H0d.®f21t4, @atd, ng.sanxiieby.3i ps.an ani mal
i n need thereof cor’g) i adm nistering an anti-anxiety effective anount

ri sing $
of the cry&-a 31 -hepbl 3fvbrand 3613 P ®P17. 61. A method of treating epil epsy
in an animal in need thereof conprising admnistering an anti-epil epsy

ef fective anounie ofl BRafGHcRlh! 8¢ whGlHITRE RRLiick! @iThorbl ey, 4 gL hod of

i nduci ng a sedati ve-hypnotic ect in an ani‘ha ereot conpri sing

admi ni st er japgpowvdse dafraoton Ppaat i ingf dheetieraicapaaknbx@ésséh m edoy&sa bine
pol ymorph of claim17. 37 63. A nethod of induci ng 1rruscl e relaxation in an

ani mal i n #H08H7 Pné0-80t2-5cbhPr 1&Hnkp- &diiidt 2Bl 24. IsRE12e 2315, A&+4c?B0r el axi ng

effective ofhatXee; £yséa) | i ne  pol ymorph of claim17. 64. The nethod
. %ﬂ.’? .4,-dnd 0 L o
of claim#60, 1 e?e%nn tfe?e cr?SS/staI | i ne pol ynorph exhibits an X-

57. The method of claim 49, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 6 at
about 7.9, 10.6, 12.5, 14.8, 16.4, 16.8, 17.6, 21.2,23.9, 24.1, 25.2, 25.5, 26.4, 27.0,
27.2,27.4, and 28.3 £ 0.2 °26.

58. The method of claim 50, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 4 at
about 7.9, 10.6, 12.5, 14.8, 16.4, 16.8, 17.6, 21.2, 23.9, 24.1, 25.2, 25.5, 26 .4, 27.0,
27.2,27.4, and 28.3 £ 0.2 °26.

59. The method of claim 51, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 € at
about 7.9, 10.6, 12.5, 14.8, 16.4, 16.8, 17.6, 21.2,23.9, 24.1, 25.2, 25.5, 26.4, 27.0,
27.2,27.4, and 28.3 £ 0.2 °26.

60. A method of treating anxiety in an animal in need thereof comprising

administering an anti-anxiety effective amount of the crystalline polymorph of claim 17.

61. A method of treating epilepsy in an animal in need thereof comprising
administering an anti-epilepsy effective amount of the crystalline polymorph of claim

17.

62. A method of inducing a sedative-hypnotic effect in an animal in need
thereof comprising administering a sedative-hypnotic effective amount of the crystalline

polymorph of claim 17.
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ray powder diffraction pattern having characteristic peaks expressed in
degrees 2 0 at about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 0.2 20.
65. The nmethod of claim 61, wherein the crystalline polynorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in
degrees 2 0 at about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 0.2 20.
66. The nethod 63. &l aielhoGZQf whieciag rmudeke mlzysti@ﬂ lin re@ promyimbr mhede tierdnift s an X-
ray powder diffract] aIter pax 181 racteflistic eaks xpres?ed in
degrees 2 EPTRTSHLY m§ eb‘“g flSk‘E eta) guscle felaying ghiegive ggiognt of fhie Seysialling 5 ¢,
67. The mephoshoh &lcaiimn163, wherein the crystalline ponnDrph exhibits an X-
ray powder dlffractlon pattern having characteristic peaks expressed in
degrees 2 0 at about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 0.2 20.
38 64. The method of claim 60, wherein the crystalline polymorph exhibits an X-

ray powder diffraction pattern having characteristic peaks expressed in degrees 2 & at

about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 £ 0.2 °26.

65. The method of claim 61, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 & at

about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 £ 0.2 °26.

66. The method of claim 62, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 6 at

about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 £ 0.2 °26.

67. The method of claim 63, wherein the crystalline polymorph exhibits an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2 & at

about 8.0, 11.2, 16.2, 17.1, 17.6, 24.3, and 25.1 £ 0.2 °26.
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