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yl ) phenyl ) acet am de_having activity o a wide range. of 5 indications,
and particularly useful for the treatnment of insomia, and to rel ated

processes, CONMPRSTHERCT RBCEMNVENG OFFICHOKGROUNNITED BHATESVENTI ON The term
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is the nost frequent conplaint, being reported by 32% of the adult :
popul ati on surveyed in the Los Angeles area (Bixier et al, Amer. Journal of
Psychiatry 136:1257-1262, 1979), and 13% of the population surveyed in San
Marino, ltaly (Lugaresi et al., Psychiatric Annals 17:446-453, 1987).

Ful ly 45% of the surveyed adult population of 5 Al achua County, Florida,
reported trouble getting to sleep or staying asleep (Karacan et al.,

Soci al Science and Medici ne 10: 239-244, 1976). The preval ence of insomia
has al so been shown to be related to the age and sex of the individuals,
bei ng higher in older individuals and in females. Insomia, if left
untreated, may result in disturbances in netabolismand overall body 10
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early hypnotic agents, such as barbiturates, while effective, elicited a
spectrum of unwanted 15 side effects and | onger-term conplications. For
exanpl e, barbiturates have the potential to result in |ethargy, confusion,
depression and a variety of other residual effects many hours post dosing,
as well as having a potential for being highly addictive. During the
1980"s, the pharnmaceutical treatnent of insomia shifted away from

FIELD OF THE INVENTION

This invention is directed to polymorphs of N-methyl-N-(3-{3-[2-ﬂ1ienylcarbc;nyl]-

pyrazol-[l 5-a]-pynm|dm-7-yl}pheny!)acetaxmde havmg actmty over a wide range.of

5 _mdxcauons, and partxcularly useful for the treatment of insomnia, and to related processes,
compositions and methods.

BACKGROUND OF THE INVENTION

The term "insomnia" is used to describe all conditions related to the perception of

inadequate or non-restful sleep by the patient (Dement, International Pharmacopsychiatry



bar bi turates and ot her CNS depressants toward the benzodi azepi ne cl ass of
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sl eep-like states in man and animals (Gee et al., Drugs in Central Nervous
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Nervous Systems, Horwell (ed.), New York, Marcel Dekker, Inc., 1985, p. 123-147) and had a

greater safety margin than prior hypnotics, barbiturates or chloral hydrate (Cook and

Sepinwall, Mechanism of Action of Benzodiazepines, Costa and Greengard (eds.), New York,

25 Raven Press, 1975, p. 1-28). The therapeutic action of benzodiazepines is believed to be

mediated by binding to a specific receptor on benzodiazepine GABA complexes in the brain.
As a result of this binding, synaptic transmission is altered at neurons containing the
benzodiazepine GABA complex (Clody et al., Benzodiazepines II, Rechtschaffen and Kales
(eds.), New York, Springer-Verlag, 1989, p. 341-354). The clinical usefulness of different
30 benzodiazepine hypnotics relates largely to their pharmacokinetic differences with regard to



20 inproved safety profile relative to the non-selective, benzodi azepi ne
class of agents. The first of these agents to be approved by the United

St at es Egggmm ug Administration (FDA) for narketin wolaﬁwypi ted
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More recently, a new class of agents have undergone development. These agents are

non-benzodiazepine compounds, which bing selectively to a specific receptor subtype of the

benzodiazepine receptor. This receptor selectivity is thought to be the mechanism by which

these compounds are able to exert a robust hypnotic effect, while also demonstrating an

20 improved safety profile relative to the non-selective, benzodiazepine class of agents. The first

of these agents to be approved by the United States Food and Drug Administration (FDA) for

marketing in the United States was Ambien (zolpidem tartrate), which is based on the

imidazopyridine backbone (see U.S. Patent Nos. 4,382,938 and 4,460,592). In addition to

Ambien, another compound known as Sonata (zaleplon), which is a pyrazolopyrimidine-based

25 compound, recently received FDA approval (see U.S. Patent No. 4,626,538). Other non-

benzodiazepine compounds and/or methods for making or using the same have also been I
reported (see, e.g., 4,794,185, 4,808,594, 4,847,256, 5,714,607, 4,654,347, 5,891,891).

While significant advances have been made in this field, there is still a need in the art

for compounds that are effective as sedative or hypnotic agents generally, particularly in the

30 context of treating insomnia. One such class of compound is disclosed in U.S. Patent Nos.




4,521,422, which procedure is nore specifically disclosed in Exanple 1. In

short, Conpound 1 is nmade by reacting an appropriately substituted

pyrazol e ., Wherein R2 is hydrogen WO 01/ 15700 PGE 1 -5-

and R3 i s@“ &I enyl) with an appropriately substituted B4Ry

3-di et hyl am no- 2- propen-1-one (b) (i.e., wherein R5 and R6 are hydrogen

and R7 is 3- N(CHS)(COCH3)phenyI) follLowed by recystallization from
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THE INVENTICN The present invention is directed to substantially pure

pol ynmor phs of Conpound 1 (referred to herein as "Forml1" and "Forml1I")
whi ch have particularly ad ageous propertiesp? 15 A substantially pure
pol ymor ph Form | of Conpou ibits a ﬁéedo nant endot herm at about
196 C (192-197 C as neasur A 2920 at Differential Scanning
Cal orineter (DSC) at aHaNan rate of 10 C per i nute), and contains |ess

t han about 6% by wei ght of F 1. Speci#i .pents of the
substantially pure pol ynorph orB3 contain |ess than about 2% by wei ght
total inpurities, less than gpout 1% by weight @ter, 20 and/or |ess than
about 0.5% by wei ght residual organic solvent. Another enbodi nent includes
substantially pure polynorph Form | containing |less than 1% by wei ght total

i npur ities, oﬁsmemmoaipaw tat 4B116 WithinShephuy\6 B8, Paa N@aszl JagnisiN-A% by
g‘& resi dual [aanl c solvent. O her enbodiments of the polymorph Form |
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of Form|. Specific enbodinents of th substantl ally pure polynorph Form |
contain |ess than about 2% by wei ght bt al |rrpur| ties, less than about 1%

by wei ght water, and | ess than_ak wei ght residual organic
sol vent. Anot her enbodi ment i ng V\D 01/ 15700 PCT/ USQQ 24061
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Compound 1

15
Compound 1 may be made according to the procedures disclosed in U.S. Patent No.
4,521,422, which procedure is more specifically disclosed in Example 1. In short, Compound
1 is made by reacting an appropriately substituted pyrazole (a) (i.e., wherein R, is hydrogen



-6 substantially pure polynmorph Form 11l containing | ess than 1% by wei ght
total inpurities, less than about 0.75% by wei ght water, and | ess than

0. 4% by ' si dual organic solvent. Oher enbodi nments of
pol ynor p\t/1W gp‘rﬁ{) are described further bel ow, The pol yn%%go"ﬁ%'{}’ﬁﬂ and 11

are useful as sedative or hypnotic agents generally and, 5 nore
specifically, are useful in the treatyrent of insomia. Thus, the present
invention is also directed to nmethods for treating a variety of conditions
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st all@s; pruvidés fanke relsied advdlptages. such as for conbating behavioral disorders
attributable to cerebral vascul ar danage and to the cerebral sclerosis

encountered in geriatrics;SUNIMARY OF THE INGENTION | butable to cranial 20
trauma; and net.abolic encephal opathies. O her aspects of the invention
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resul t propeptiescr ystal | i zed mass, and collecting the crystallized nmass to
yield substantially pure Forml. In 25 a her e di ppnt, suhstantjally
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substantially pure polymorph Form I containing less than 1% by weight total impurities, less
than about 0.75% by weight water, and less than 0.4% by weight residual organic solvent.
Other embodiments of the polymorph Form I are described further below.
A substantially pure polymorph Form H of Compound 1 exhibits a predominant
25 endotherm at about 176° C (173-177° C as measured by a TA 2920 Modulated Differential
Scanning Calorimeter at a scan rate of- 10° C per minute), and contains less than about 20% by
weight of Form I. Specific embodiments of the substantially pure polymorph Form II contain
less than about 2% by weight total impurities, less than about 1% by weight water, and less
than about 0.5% by weight residual organic solvent. Another embodiment includes



Il to the polynorph Form 1. Specific enbodi ments of this aspect include: 1)
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and to the cerebral sclerosis encountered in genatrics; epileptic vertigo attributable to cranial

20 trauma; and metabolic encephalopathies.
Other aspects of the invention provide methods of making the polymorphs Form I and
Form II are disclosed. In one embodiment, substantially pure Form I of Compound 1 is made
by forming a solution of acetone and Compound 1, cooling the solution to result in a
crystallized mass, and collecting the crystallized mass to yield substantially pure Form I. In
25 another embodiment, substantialty pure Form II of Compound 1 is made by forming a solution
of methanol and Compound 1, cooling the homogenous solution to result in a crystallized
mass, and collecting the crystallized mass to yield substantially pure Form II. Specific
embodiments of the invention include those wherein the solution of Compound 1 further
comprises one or more other organic solvents, thereby making a combination homogeneous
30 solution.



Formll of Figure 5 to the polynmorph Form| by heating. 5 Figure 8 is a DSC
t hermogram of the polynorph Form 11l prior to being exposed to high energy
mlling. is a DSC t hernogram of the Conpound 1 ' 8 after
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a Differential Scanning Calorimetry (DSC) thermogram of (Compound 1)
as prepared by conventional techniques.
Figure 2 is a DSC thermogram of the “high™ melting point polymorph of Compound 1,
25 referred to herein as Form 1.
Figure 3 is a DSC thermogram of the “low” melting point polymorph of Compound 1,
referred to herein as Form II.
Figure 4 is a DSC thermogram of the substantially pure polymorph Form II.
Figure 5 is a DSC thermogram of an impure sample of the polymorph Form II
30 containing a high level of Form I.
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12. 254( 2¢fprredioh Spolyraerphism?) witlbibe differany ceystabforms individually being referred to as

a “polymorph”. Different polymorphic forms of a given substance may differ from each other

15 with respect to one or more physical properties, such as solubility and dissociation, true
density, crystal shape, compaction behavior, flow properties, and/or solid state stability. In the
case of a chemical substance that exists in two (or more) polymorphic forms, the unstable
forms generally convert to the more thermodynamically stable forms at a given temperature
after a sufficient period of time. When this transformation is not rapid, the thermodynamically

20 unstable form is referred to as the “metastable” form. In general, the stable form exhibits the
highest melting point, the lowest solubility, and the maximum chemical stability. However,
the metastable form may exhibit sufficient chemical and physical stability under normal
storage conditions to permit its use in a commercial form. In this case, the metastable form,
although less stable, may exhibit properties desirable over those of the stable form, such as

25 enhanced solubility or better oral bioavailability.

In the practice of this invention, two different polymorphs of the Compound 1 have
been discovered and methods of their preparation have been developed. It has surprisingly
been found that substantially pure polymorphic forms of Compound 1 are particularly
advantageous with regard to use of the same as a pharmaceutical agent.
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392 Lin rption Coefficient: 2.005 Table 2 Fractign or di nat es
and Isotrggi ?Qﬁ'ﬁefmal Paraneters for FormIl Atomx y z B8 °°’?>'{"F5 4836(2) .,
921(2) 3413(2) 32 (C(2) 5144(8) 1169(9) 2068(6) 32 C(3) 6077(8) .2759(10)
1966(6) 33 C(4) 6616(7) 3861(8) 3004(6) 21 C(5) 6063(7) 3036(7) 3886(6)
20 (C(6) 6208(7) 3615(8) 5088(6) 18 '90(7) 5357(5) 2619(6) 5672(4) 30 C(B)
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WO 01/ hﬁﬁﬁﬁemlﬁdmﬂdware)léta%m of 10°(peraninéie.19) 10561( 8) 12267(9)

878§( 7) 37 Fi&rgq)ls &%%&e%rﬁ)al §3287g%)a1 e%(y(a)S%?thermogram (as measured by the
instrument noted above) of Compound 1 made according to the prior art (see Example 1). As
illustrated in Figure 1, Compound 1 exhibits endotherms at 175.41°C and 195.08°C, and an
exotherm at 177.93°C, establishing the presence of both the high melting point, Form 1
polymorph, and the low melting point, Form II polymorph.

10 Figure 2 is a DSC thermogram of substantially pure polymorph Form I made according
to the process of the invention. Figure 3 is a DSC thermogram of substantially pure
polymorphic Form II. As illustrated in Figure 2, Form I exhibits a predominant endotherm at
195.98°C, while Figure 3 shows that Form II exhibits a predominant endotherm at 175.93°C
(the minor endotherm at 194.6°C in Figure 3 is due to the presence of Form I in an amount of

15 about 6% by weight).

Depending upon the rate of heating, i.e. the scan rate, at which the DSC analysis is
conducted, the calibration standard used, instrument calibration, the relative humidity and upon
the chemical purity, the endotherms of the respective Forms I and II may vary by about 0.01-
10° C, or about 0-5° C, above or below the endotherms depicted in the drawings. For any

20 given sample, the observed endotherm may also differ from instrument to instrument;
however, it will generally be within the ranges defined herein provided the instruments are
calibrated similarly.

The polymorphs Form I and Form II differ in their crystal structure as determined by
single-crystal X-ray crystallography. The data relating to the single-crystal X-ray

25 crystallography spectrum for Form I is presented in the following Tables 1-6, as obtained on a
Picker four-circle goniostat equipped with a Furnas Monochromator (HOG crystal), modified
by addition of stepping motors (Slo-Syn) on each of the four axes, and a fifth motor drives a
20-position filter/attenuator wheel.

30 Table 1




C(21) 13451(8) 13008(9) 8797(6) 26 C(22) 12967(7) 11748(g) 7883(6) 20
N(23) 9232(8) 12362(9) 9356(6) 51 C(24) 8642(9) 11274(9) 10235(6) 31
C( 25) 849& @é{%ﬂ}"l% 11 9028(8) 57 0(26) 7218(6) 13030( 6)pcifshéfbsi36 C(27)
9108(9) 142 8095(7) 31 H(1) 470* 31* 148* 45 H(2) 643* 313* 128* 44
H(3) 732* 500* 310* 34 H(4) 621* 532* 704* 41 HQ 1265* 1051* 562* 32
H(6) 1174* 834* 415* 36 H(7) 890* 1Qgf* 758* 39 H(8) 1267* 1419* 986* 43
H(9) 1462* 1365* 908* 43 H(10) 1379* 1161* 757* 34 H(11) 873* 1190* 1091*
46 " H(12) 754* 1044* 997* 46 Cridl Pardeeteis dOFHN 11034* 46 H(14) 1005* 1416*
787* 40 H(15) 820* 1376* 748* 40 H 16 9 ?* érS@ * gi?* 40 Notes: 1)
Fractional coor di GstakDimeasigng werey  of noér—%if g’é?r B and X 10**3 for
hydr ogen at ons. §I@6¢§;&?‘lﬁés are X 10, 5 2 ll?“§otropi c values for those atons
refined ani sot r opFebPimensiops (a7l 004 A30PetkSng the formula given by W C.
Hani 1% on, Acta Cryst., 12,609 (1959). 3)2Par 8d88@2L marked by an asteri sk
(*) were not varied. Table 10 Bond Di st Bffce2-3BY1%orm 1 A B Distance
S(1) C(2) 1.728(9) c= 12.254(26)

alpha = 95.25(2)

beta= 97.56(5)

10 gamma = 117.25(3)
Z (Molecules/cell): 2
Volume: 012.89
Calculated Density: 1.370
Wavelength: 0.71073
15 Molecular Weight: 376.44
F(000): 392

Linear Absorption Coefficient: 2.005

Table 2
Fractional Coordinates and Isotropic Thermal Parameters for Form I

Atom p y z Biso
S() 4836(2) 921(2) 3413(2) 32
C(2) 5144(8) 1169(9) 2068(6) 32
C(3) 6077(8) 2759(10) 1966(6) 33
Cé) 6616(7) 3861(8) 3004(6) 21
C(5) 6063(7) 3036(7) 3886(6) 20
C(6) 6208(7) 3615(8) 5088(6) 18
o 5357(5) 2619(6) 5672(4) 30
C(8) 7312(7) 5328(8) 5645(5) 19
C(9) 7089(7) 5950(8) 6673(6) 21

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

N(1 9300(6) 7916(6) 6339(4) 16
C12) 10768(7) 9407(8) 6460(6) 17
C(13) 11659(7) 9532(8) 5616(6) 20
Ca4 11104(8) 8186(9) 4734(6) 22
N(15) 9700(6) 6762(7) 4626(5) 22
CQae6) 8790(8) 6629(8) 5438(6) 18
c(a17 11234(8) 10723(7) 7419(6) i8
C(18) 10044(8) 11010(9) 7893(6) 26




S(1) C Q1.763(7) WD 01/15700 PGI/USC0I 24051 -12 A B Distance 0(7) C(6)
1.263(8) 0(26) C(25) 1.306 12 N(10) N(ll)(1.§%9ég7)) N(10é809N1.1§)52(C?)16)
N( 11 4(7)° N11 C(16) 1.415(8) N(15 14) 1.34

1.(35)7(% “%?‘%’5?‘9&139) 1. 512(10 N(23) C(24) 1.534 10 NZSYURSPB41Y 234(9)
C(2) C3 1.365(10) C3 C(4) 1.434(9) C4 CS 1.400(10) CS C(6) 1.490(10)
C(6) C8 1.483(9) C8 C(9) 1.418(9) _{&g) C(16) 1.421(9) C(12) C(13)
1.380(9) O(12) (17) 1.486(9) C(13) C(14) 1.428(9) C(17) C(18) 1.415 10

C(17) C(22) 1,424(8 (18] CCIY T387( 1Py C(19) [(20 T 9(9) (C(20)
C(21) 1.404 1p é%"z)i)(gzz)xl.uz(g)y C(25) C27) 1.58BEIe3) | c(2) H(I)
.921(7) C3 H(2)ca%y8(¥) 10561(8) 12267(9) 8784(7) 37
C(20) 12266(8) | 13287(9) 9266(6) 33
C(21) 13451(8) | 13008(9) 8797(6) 26
C(22) 12967(7) 11748(8) 7883(6) 20
N(23) 9232(8) 12362(9) 9356(6) 51
C(24) 8642(9) 11274(9) 10235(6) 31 ;
C(25) 8492(12) | 13108(11) | 9028(8) 57
0(26) 7218(6) 13030(6) 9441(4) 36 ‘-
C(27) 9108(9) 14189(9) 8095(7) 31
H(1) 470* 31* 148* 45
H(2) 643* 313* 128* 44
H(3) 732+ 500* 310* 34
H(4) 621* 532* 704* 41
H(5) 1265* 1051* 562* 32
H(6) 1174* 834* 415+ 36
H(7) 890* 1034* 758* 39
H(8) 1267* 1419* 986* 43
H(9) 1462* 1365* 908* 43
H(10) 1379* 1161* 757* 34
H(11) 873* 1190* 1091* 46
H(12) 754* 1044* 997+ 46
H(13) 938* 1082* 1034* 46
H(14) 1005* 1416* 787* 40
H(15) 820* 1376* 748* 40
H(16) 938* 1525* 840* 40
Notes:

1) Fractional coordinates are X 10**4 for non-hydrogen atoms and X
10**3 for hydrogen atoms. Biso values are X 10.

5 2) Isotropic values for those atoms refined anisotropically are
calculated using the formula given by W. C. Hamilton, Acta Cryst.,
12,609 (1959).

3) Parameters marked by an asterisk (*) were not varied.

Table 3

10 ~ Bond Distances for Form I

A B Distance

S(H C(2) 1.728(9)
S(1) &O)) 1.763(7)




C(4) H(3) .945(7) C9 H(4) .954(7) C(13) HQ .949(6) C(14) H(6) .961(7)
C(18) H(7) .940(6) C(20) H(8) .958(7) C(21) H(9) .952(6) C(22) H(10)

. 950(7) 11) .943(8) C(24) H(12) .939(7) C(24) (7)
o(27) H(f%?'%é’@{s) WO 01/ 15700 PCT/ US00/ 24051 443 A B Hg'tj‘%)r’n"c”e"%‘é( 27)
H(15) .942(7) C(27) H(16) .937(8) Table 4 Bond AnLIes for Form|l A B C
Angle C(2) S(1) O(5) 90.8(4) N1 NG0) CO(9) 102.8(5) NIO NI1 C(12)
124.4(5) NLO N11 O(16) 112.7(5) C(1%) NL1 C(16) 122.8(6) Cl4 N(15) C(16)

115.9(6) C(19) N(Z3) C24) TIV. O(7) —C(I9) WM 23)(25) 121.6 10 C(24)

N(23) C(25) 120.17(9) % C(2) 3 113.B5 (2 0(3?‘(3:%(’%% 113.0(7) C(3) C(4)

CS 111.76 S1 CY C(4) GG}, 3(5)| SI & 6) 116. 1(1)1263(8)
0(26) C(25) 1.306(12)
N(10) N(11) 1.392(7)
N(10) C(©9) 1.352(8)
N(11) C(12) 1.404(7)
N(11) C(16) 1.415(8)
N(15) C(14) 1.343(8)
N(15) C(16) 1.357(9)
N(23) c(9) 1.514(10)
N(23) C(24) 1.530(10)
N(23) C(25) 1.234(9)
c@) CR) 1.365(10)
C(3) C(@) 1.434(9)
C(@) C(5) 1.400(10)
c(5) C(6) 1.490(10)
C(6) C(8) 1.483(9)
C(8) C(9) 1.418(9)
C(8) C(16) 1.421(9)
C(12) C(13) 1.380(9)
C(12) C(17) 1.486(9)
C(13) Cc(14) 1.428(9)
c(17) C(18) 1.415(10)
C(17) C(22) 1.424(8)
C(18) C(19) 1.387(10)
C(19) C(20) 1.409(9)
C(20) C@1) 1.404(10)
c@1) C(22) 1.412(9)
C(25) C(27) 1.584(13)
CQ) H() 921(7)
C3) HQ) 978(3)
Cd) HG) 945(7)
CO) H(@4) 954(7)
C(13) H(5) .949(6)
C(14) H(6) 961(7)
C(18) H7) 940(6)
C(20) H(S) 958(7)
C21) H(9) 952(6)
C(22) H(10) 950(7)
C(24) H(11) 943(8)
C(24) H(12) 939(7)
C(24) H(13) 954(7)
C(27) H(14) 953(8)



C(4) CS C(6) 132.46 0(7) C(6) CS 119.46 0(7) C(6) C8 117.5(7)
C(6) C8 C(9) 121.6(6)

114 ,96 N11 C(12) (13) 114.76 " Ni1 C(12)
C(12) C(13) C(14) 120.3(6)
Nll C(16) N(15) 121.7(6)

123. 1( 6)

N(10) C9

C(12) C(f"ﬁ
124. 6(6)
132.7(6) (C(12)

PCT/ USOQl 24051
C19 120.5(6)
C(19) C(20) 122
121.8(6) C(17)
C(27) 119. 4(8)

105 6)

C(17) C18 123.
-14 A B C Ang

6 C8 C(16)

36
Ie

Cill)_

134.1(6) C9

N( 15%&3}'&%@%

N11 C(16) C8 105.56 N(15) C(16) C8
C(17) C(22) 118.36 ITI WD 01/ 15700
Q(17) ((22) 118. 4(6)

CS C(6) C8
o( 8) C(16) 104. 16
C(13)

C(17) C(18)

23— €9 —€1P)

3(7) A(19) G

7 86—N

20) C(B1) 117

40) p\J_:J) p\a
4( 7)Distgpe0) Cf

9) 119.3(7) C(18)
21) C(22)

C22—E#n) 119

{( 0) T H(Y5) oy 4'5

N Zoc(ﬁ)ca) A 4

- J.J.U I_Iti.& Dw

€(2)

11" 0(26) C(25)
1(7)

L I\I(Ag "7 1.1
T

Table 4

Bond Angles for Form I

A B C Angle
C2) S(1) c(5) 90.8(4)
N(11) N(10) C(9) 102.8(5)
N(10) N(11) C(12) 124.4(5)
N(10) N(11) C(16) 112.7(5)
C(12) N(11) C(16) 122.8(6)
C(14) N(15) C(16) 115.9(6)
C(19) N(23) C(24) 117.0(7)
C(19) N(23) C(25) 121.6(10)
C(24) N(23) C@25) 120.7(5)
S(1) c) CR) 113.1(5)
C(2) C(3) C(4) 113.0(7)
C(3) C@d) C(5) 111.7(6)
S(1) C(5) C(4) 111.3(5)
S(1) C(5) C(6) 116.1(5)
C(4) C(5) C(6) 132.4(6)
o(7) C(6) C(5) 119.4(6)
o(7) C(6) C(8) 117.5(7)
C(5) C(6) C(8) 123.1(6)
C(6) C(8) CO9) 121.6(6)
C(6) ¥0) C(16) 134.1(6)
C(9) C(8) C(16) 104.1(6)
N(10) C(9) c@®) 114.9(6)
N(11) C(12) C(13) 114.7(6)
N(11) c(12) c(17) 120.5(6)
C(13) C(12) C(17) 124.8(6)
C(12) C(13) C(14) 120.3(6)
N(15) C(14) C(13) 124.6(6)
N(11) C(16) N(15) 121.7(6)
N(11) C(16) C(8) 105.5(6)
N(15) C(16) C(8) 132.7(6)
C(12) C(17) C(18) 123.3(6)
C(12) C(17) C(22) 118.3(6)




C(3) C(2) HL 123.79 C(2) C(3) H(2) 124.8(8)
C(4) H(3) 124.9(7)

H(4) 123 38 %57

c(14) HeY

C(19) C(18) H(7) 121 1(7)

118. 2(7)
120. 2(7)
112 110. 3(6)

H(13) 109.7(7)
C(27) H15 106.
c(27) 116 110.
H(16) 111.3(7)

C(14)

C(13) ©(14) H(6) 117.6(7)

C(20) C(21) H9 121.5(
C(21) C(22) H(10) 120 1(6)

C(4) C(3) H2 122.0(7)
o S ot M W 1 el

c(17) 013%3(2‘%3”'{1{%’?
cx19) ( 20) H(8) 124. 3(7)

“i42)

C(21)

Cc(21) H9 116.7(7)

a(3)
c8 C(9)
N( 15)
4(7)
C(20) H8
o(17) ©(22) 110

"N(23) C(24) H(11) 110.47 N(23) O(24)

C(‘Z%‘)—Cr?zr)—ﬁ(—ﬁj—r@s C7y— oI C(24) I 1Z2) I71. 08 H11l C(24)
H(18 C(24) H(1B) 110| 07 &5 C(27) 111.77) C(25)
7 ﬁ) C{27) FP) 107082 T2 T glé) 13 109.98 114
ﬁ‘—V%%, 7 157 18; SO0 44U§§.192-| I5TA tﬁlzg.g(g@_e H(15) C(27)
N(23) C(19) C(18) 117.8(6)
N(23) C(19) C(20) 119.3(7)
c(as) c(19) C(20) 122.3(7)
C(19) C(20) C21) 117.4(7)
C(20) C(21) C(22) 121.8(6)
C(17) C(22) C(21) 119.7(6)
0(26) C(25) N(23) 121.1(11)
0(26) C(25) C(27) 119.4(8)
N(23) C(25) C27 119.4(10)
S(1) C(2) H(1) 123.1(7)
C(3) C(2) H(1) 123.7(9)
C2) C(3) H(2) 124.8(8)
C4) C(3) H(2) 122.0(7
C@3) C4 H(3) 124.9(7)
C(5) C4) H(3) 123.4(7)
N(10) &) H4) 121.8(7)
C(8) C(H H4) 123.3(7)
C(12) C(13) H(S) 120.1(7)
C(14) C(13) H() 119.7(7)
N(5) C(14) H(6) 117.7(7)
C(13) C(14) H(6) 117.6(7)
cQa7 C(18) H(®) 118.4(7)
C(19) C(18) H(7) 121.1(7)
C(19 C20) H(8) 124.3(D)
C(21) C(20) H(8) 118.2(7)
C(20) C@21) H(9) 121.5(7)
C(22) C(21) H(9) 116.7(7)
can C(22) H(10) 120.2(7)
C(21) C(22) H(10) 120.1(6)
N(23) C(24) H(11) 110.4(7)
N(23) C(24) H(12) 110.3(6)
N(23) C(24) H(13) 1053(7)
HA1D) C(24) H(12) 111.0(8)
H(11) C(24) H(13) 109.7(7)
H(12) C(24) H(13) 110.0(7)
C(25) C(27) H(14) 111.7%(7)
C(25) C(27) H(15) 106.5(7)
C(25) C(27) H(16) 107.0(8)
H(14) C(27) H(15) 109.9(8)
H(14) C27) H(16) 110.4(7)



Table 5 Anisotropic Thermal Parameters for Form| fbij form Atombll b22
b33 bl2 bl3 b23 S(I) 79(3) 804 77(2) 22(3) -5(2) -32 C(2) 73(12) 128(15)
60(7) 44 -29 9 3) 86(13) 143(16) 56(7) 32 9 4
3921%)) 8(‘3’@}"%&‘%6) 10( 9) %6% -121(73 C((5) ?30(18))37(1%@%%5&(9(29) |C(|v|)
2(7) C(6) 46(11) 71(12) 46(7) 3900) 1(7) 16(8) 0(7) 83(!) 96(9) 54(5)
6(7) 5(5) 30(6) C(8) 63(11) 89(13) §(6) 38(10) 12 23(7) C(9) 64(11) 8713
45(7) 35(10) 16(7) 348 NI1O 57(9) 91'? 1) 34(5) 308 8(6) 15(6) NL1 53(9)
70(10) 29(5) 2/(8—T(6r 46— C(r2y a0 74Ty —20(6)—2249) .3(7) 10(7)"
C(13) 49(10) 7[702) 42(6) 25(10)B7(7) |112C7)C C(14) 56fagy 111(13) 35(6)
32(10) 19(7) 1p(7 R I5) {57 S5(1I9) & 3I(P 107 6 16

64%11§ 73%1)2) zé(él){(l\??.uuj J._Ltg(zé((l) )L,(tf"I 3 (Hg{*gg?_@ %) 1&?&9))-1(7)
0(7) C(18) 42(10) 118(13) 49(7) 28(10) -10(7) -27(8) C(19) 56(11) 151(16)
92(8) 62(11) 17(8) -47(10) (C(20) %) 108(14) 62 32(11) -4(8) -38(8)
C(21) 63(11) 111(14) 54(7) 47(10) %%—C(ZZ) 65(11) 57(11) 48(7) 26(10)
14(7) 15M N(23) 15Arigbtropielhéfmal Patafife ! bl (f80m)- 50(9) C(24) 163(16)
118(15) 50(7 79(13) 44(8) 43(8) C 25 230 23 143( 18) 94(11) 110 17
-119,13)1 -84(11) 026 85(9) 1Q1(12) 665 889 5(6K) -24(6) C27 |TV | 138 15

60 7 7? 12 48(,@,,,141(9],11F rmbgj thebggnsot rmjzic thﬁ[;ma pEsanmgter: 5
exp[-((h**Z)b| L kX*xE Y KB 1 x*2Y BRI LINKkKN 249K K 319k KDY ] All val ues are

X 10%* 4. S() | 793) | 80y | 712 | 2203 | 30 | -3
C2) | 73(12) | 128(15) | _60(7) | 44(12) | -17(8) | -29(9)
C(3)_ | 86(13) | 143(16) | 56(7) | 32(12) | 24(8) | 70)
C(4) | 39(10) | 88(13) | 34(6) | 109 | -2(6) | -14(7)
C(5)_| 50(10) | 37(11) | 58(7) | 199 | _1(D | 2(D
C(6) | 46(11) | 71(12) | 46(7) | 3910) | 1(7) | 16(8)
O(7) | 83(8) | 969 | 54(5) | 6(7) | 5(5 | 30(6)
C(8) | 63(11) | 89(13) | 33(6) | 38(10) | 12(7) | 23(7)
CO) | 64(11) | 87(13) | 45(7) | 35(10) | 16(7) | 34(8)
N(10) | 5709 | 91(11) | 34(5) | 30(8) | 86) | 15(6)
N1 | _53(9) | 70(10) | 29(5) | 26(8) | 11(6) | 4(6)
C(12) | 44(10) | 74(12) | 40(6) | 440 | -3(D | 10(7)
C(13) | 49(10) | 77(12) | 42(6) | 25(10) | 7(D | _12(7)
C(14) | 56(10) | 111(13) | 35(6) | 32(10) | 19()) | 16(7)

TN(15)_|_57(9) | 85(10) | _46(6) | 31(9) | 12(6) | 10(6)
C(16) | 6a(11) | 73(12) | 29(6) | 31(10) | 11(7) | 2(%)
C(7) | 69(11) | 45(11) | 34(6) | 189 | -1(D | _0(7)
C(18) | 42(10) | 118(13) | 49(7) | 28(10) | -10(7) | -27(8)
C(19) | 56(11) | 151(16) | 92(8) | 62(11) | 17(8) | -47(10)
C(20) | 85(12) | 108(14) | 62( | 32(11) | -4(8) | -38(8)
C(21) | 63(11) | 111(14) | 54(7) | 47(10) | 47 | 3(8)
C(22) | 65(11) | 57(1D) | 48(7) | 26(10) | 14(7) | 15(7)
N(@3) | 158(14) | 162(15) | 100(8) | 77(13) | -24(%) | -50(9)
C(24) | 163(16) | 118(15) | 50(7) | 79(13) | 44(8) | 43(8)
C(25) | 230(23) | 143(18) | 94(11) | 110(17) | -119(13) | -84(11)
0(26) | 859 | 191(12) | 66(5) | 88(9) | 5(6) | -24(6)
C(7) | 122(14) | 138(15) | 60(7) | 77(12) | 28(8) | 41(9)

Form of the anisotropic thermal parameter:
5 exp[-((h**2)b1 1+(k**2)b22+(!**2)b33+2hkb12+2hlb13+2k1b23)]
All values are X 10**4,
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Forml (Uj fornm Atom Ul

-3(1) -1
40(5) 11

oSy

3

(4)

13(4) 42(5) 6(3) 1(3) 1(4)
27(3) 33(3) 39(3) 2(2) 3(3) 15(3)

C9 21(4) 30(4) 33(5) 12(3) 83 17(4)

-16 Table 6 Anisotropic Thermal
U22 U33 U12 UL13 W23 S(I) 25(1) 27(1) 56(2) 7(1)
23(4) 44(5) 44(5) 15(4)

R

-8(4)

C(4) 13(3) 30(4) 25(4) 3(3)

-15( 4)
- 1(

sferiiad;

C(6) 15(4) 24(4) 33(5) 13(3) 1(3) 8(4)

Par aneters for

(5)
0(7)

20(4) 31(4) 24(4) 13(3) 6(3) 11(4)
0) 18(3) 31(4) 25(4) 10(3) 4(3)

8(3) N11 17(3) 24(3) 21(3) 9(3) 5(3 é Cl2 14(j) 254 295 15(3) -1(3)
5(3) C(13) 16(3) 26(4) 30(5) 8(3) 6(4) C(14) 18(3) 38(5) 25(5) 11(3)
9(3) 8(4) N(15) 18(.»03)3 P £l Bdrmf Qi flmnd 6) 21(3) 25(4) 21(4)
10(3) 53 1(3) C(17) C(18) 13(3) 40(5)
35(5) 9(3) -5(3) -13(4) C(19) 18(4) 52(5) 67(6) 21(4) 8(4) -24(5 CM
27(4) 37(5) |45 1 - 4 21 5)4 3 15(3) 2(3
2(§1)) C((zzg 21‘%‘%" 20%&“35 )”25(3 )71(:(8(219%)&2%} g2 Seel) 73E6; 253(21)
-12(4) -254 | C8@B) B32%)) 4D(31(1B6(556@8(4) ALY 4)| 2B@) Q2974 7) 49(6)
68(8) 36(6) [ 5C(H) I 423(8) | 024(5) 27(34(5) 6545¢8(4) -B6Y3)| 33t -112(3) C 27
39(4) 47(5) KU3€CEH) 2b(28(414[ 449@B)(4) 46¢5) llarihgd) tihelight 4 r8{4pting to the
;i ngl e-crystial cig)r ay e3@pt pl Bo@y aphesapedt r3@) 1 qr -1g8)Fdr m7A4) 1 5 present ed
in the fol | ol ggs)Tapl e63Y- [213(4) | 42(5) | 6(3) 1(3) 1(4)

C(6) 15(4) 24(4) 33(5) 13(3) 1(3) 84)

O(7) 27(3) 33(3) 39(3) 2(2) 3(3) 15(3)

C(8) 20(4) 31(4) 24(4) 13(3) 6(3) 11(4)

C(9) 21(4) 30(4) 33(5) 12(3) 8(3) 17(4)

N(10) 18(3) 31(4) 25(4) 10(3) 4(3) 8(3)

N(11) 17(3) 24(3) 21(3) 9(3) 5(3) 2(3)

C(12) 14(3) 25(4) 29(5) 15(3) -1(3) 5(3)

C(13) 16(3) 26(4) 30(5) 8(3) 3(3) 6(4)

C(14) 18(3) 38(5) 25(5) 11(3) 9(3) 8(4)

N(15) 18(3) 29(4) 33(4) 10(3) 6(3) 5(3)

C(16) 21(3) 25(4) 21(4) 10(3) 5(3) 1(3)

C(1D 22(4) 15(4) 25(4) 6(3) 0(3) 0(3)

C(18) 13(3) 40(5) 35(5) 9(3) -5(3) -13(4)

C(19) 18(4) 52(5) 67(6) 21(4) 8(4) -24(5)

C(20) 27(49) 37(5) 45(5) 11(4) -2(4) -19(4)

C(21) 20(4) 38(5) 39(5) 15(3) 2(3) 2(4)

C(22) 21(4) 20(4) 35(5) 9(3) 7(3) 8(4)

N(23) 51(5) 55(5) 73(6) 26(4) -12(4) | -25(4)

C(24) 53(5) 40(5) 36(5) 26(4) 21(4) 21(4)

C(25) 74(7) 49(6) 68(8) 36(6) -57(6) -42(6)

0(26) 27(3) 65(4) 48(4) 29(3) 3(3) -12(3)

C(27) 39(4) 47(5) 43(5) 25(4) 14(4) 21(4)

Similarly, the data relating to the single-crystal X-ray crystallography spectrum for
5 FormIlis presented in the following Tables 7-12.

5) 16( 3)



WO 01/ 15700 PGT/ USOCQO 24051 -17 Table 7 Crystal Paraneters of FormlY
Crystal Dinensions: .35 x.20 x.12 nm Space Goup: P2 /al 5 Cell

Di nensi o ~176C, 22 reflections): a = 6.807(5) b = c =
9. 053( 6) "Woldhsrod (O 62(2) 10 Z (Mol ecul estcell): 4 Vol JREriRhiand .
Cal cul ated Density: 1.391 Wavelength: 0.71069 Mol ecul ar Weight: 376.44 15
Li near Absorption Coefficient: 2.037_y5[able 8 Fractional Coordinates and

| sotropic Thermal Paraneters for Formll Atomx y z Biso S(1) 4379(3)
1289(1) 6595(2) 35 (C(2) 5151 12 79 -75925(8) 34 (C(3) 6289 12 869(3)
4840(8) 34 (C(4) 6493(11 1329 3 451 26 C(5) 5536 11 1608(2) 5382(7) 21

C(6) 5313 11 2094 2 5514 8 28rysM ParaheRk(cSFomf3(2) 6651(5) 35 C(8) 5607
i 0 2418 2 4323(7) 20 C(q) 5'5'L'L"89 10&4%—52878 4557(7) 21 N(10) 5744 8) 3129 2
3361(6) 21 N(1 1 5862(8) 2809(2) 2283(6) 19 C(12) 5963(1 0 2903(2) 792(7)

19 C(13) 6030 1(Crygaddimensions(7) 20 ql.aif)xswaolZm.loz(z) 485(7) 20
S Group /al

pace Group: P
5 Cell Dimensions (at -176°C; 22 reflections):
a= 6.807(5)
b= 29.581(19)
c= 9.053(6)
beta= 99.62(2)
10 Z (Molecules/cell): 4
Volume: 1797.18
Calculated Density: 1.391
Wavelength: 0.71069
Molecular Weight: 376.44
15 Linear Absorption Coefficient: 2.037
Table 8

Fractional Coordinates and Isotropic Thermal Parameters for Form Il

Atom x y z Biso
S(1) 4378(3) 1289(1) 6595(2) 35
C(2) 5151(12) |  794(2) 5925(8) 34
Cc@3) 6289(12) 869(3) 4840(8) 34
C(4) 6493(11) 1329(3) 4514(7) 26
C(5) 5536(11) 1608(2) 5382(7) 21
C(6) 5313(11) 2094(2) 5514(8) 23
o(7) 4801(8) 2253(2) 6651(5) 35
C(8) 5607(10) 2418(2) 4323(7) 20
C® 5589(10) 2878(2) 4557(7) 21
N(10) 5744(8) 3129(2) 3361(6) 21
N(11) 5862(8) 2809(2) 2283(6) 19
C(12) 5963(10) 2903(2) 792(7) 19
C(13) 6030(10) 2539(2) -105(7) 20
Ca4) 5930(10) 2102(2) 485(7) 20
N(15) 5840(9) 2011¢2) 1908(6) 20
C(16) 5765(11) 2369(2) 2798(7) 21
C(17) 6018(10) 3376(2) 253(7) 16
C(18) 7129(10) 3711(2) 1090(7) 23
Cc(19 | 7262(11) 4142(2) 459(8) 25




N 1 Q 5840(9) 2011(2) 1908(6) 20 C(16) 5765 11 2369 2 2798(7) 21 C(17)
6018(10 3376 2 253(7) 16 C(18) 712909 3711(2) 1090(7) 23 C(19) 7262 11
4142(2) 45808is7ep VO 01/ 15700 PCT/ USOQ 24051 - 18 At oM X pirfusthsddss O 20)
6298 11 4232(2) -961(g) 24 -C(21) 5168 11 3900(2). -1767(7) 24 cf%z) 5008
11 3476(2) -1159(7) 21 N(23) 8335(11 4496 2 1368 33 C(24) 714902) 4796(3)
2197(9) 42 C(25) 10210 15 4577(3) 13@&l(g) 36 2411062(8) 4913(2) 2093(5) 34
C(27) 11428 11 4247(3) 569(8) 33 H(1) 484* 50* 626* 44 H(2) 688* 63* 435*

44 H(3) 722* [TZ4F 3777 36 H(4) [548% 30T7[550° 3T WM 5L.61247]258* -113* 29
H(6) 593* 185 -f%mmSO H(7)* 7794 365¥ 208f 33 Z H S)| 64P104521 -139* 34
H(9) 449* 3964 -¢ 34 980)1) 4402232y - [7 X616 (7% 324* 52
H(12) 730* 510 02| 51680D1)° 193960(3) 1PG1767¢7) T\|14) 24447|396* 101* 43
H(15) 1085* 433 ¢y~ 2P 5008¢1Y) 143%#5‘"@%—7%1 e 5g) tjactional
coordi nat es arfe N2 rg:;smrj-iy%éaﬂ] A O1%%68(7) 33

C(24) 7149(12) 4796(3) 2197(9 42

C(25) 10210(15) 4577(3) 1391(8) 36

0(26) 11062(8) 4913(2) 2093(5) 34

C27 11428(11) 4247(3) 569(8) 33

H(1) 484* 50* 626* 44

H(2) 688* 63* 435% 44

H(3) 722% 144* 377* 36

H{4) 548* 301* 550* 31

H(5) 614* 258* -113* 29

H(6) 593* 185* -18* 30

H(7) 779* 365* 208* 33

H(8) 641* 452* -139* 34

H(9) 449* 396* -275% 34

H(10) 420* 325% -172* 31

H(11D) 761* 477* 324+ 52

H(12) 730* 510* 191% 52

H(13) 579* 471* 198* 52

H(14) 1144+ 396* 101* 43

H(15) 1085* 423* -46* 43

H(16) 1276* 435* 65* 43

Note:

1) Fractional coordinates are X 10**4 for non-hydrogen atoms
and X 10**3 for hydrogen atoms. Biso values are X 10.

5 2) Isotropic values for those atoms refined anisotropically
are calculated using the formula given by W. C. Hamilton,
Acta Cryst. 12:609 (1959)
3) Parameters marked by an asterisk (*) were not varied.

10 Table 9
Bond Distances for Form II
A B Distance
S(1) C(2) 1.703(8)
S(1) C(5) 1.734(6)
o(7) C(6) 1.233(7)




and X 10* *3 for hydrogen atons. Biso values are X 10. 5 2) Isotropic
val ues for those atons refined anisotropically are calculated using the
formul a W C. Ham lton, Acta Cryst. 12:609 (1959 Par anet er s
mar ked b)%éﬁp'ﬁi(erl sk (*) were not varied. 10 Table BBﬁ%{"B?"ef'%ces f or
Formll A B Distance S(1) C(2) 1.703(8) S(I) C(5) 1. 734(6) Or C(6)

1. 2337 WD 01/ 15700 PCT/ US00I 24051 -19 A B Distance 0(26) C(25) 1.267(9)
NIO N11 1.373(6) NLO C9 1.332(7) N(l%l) C(12) 1.391 N 11 C(16) 1.389(7)

N(15) C(14) 1.338P——N-+5—C(H6—4—336( N2 —c2+0—1, 451(9) N 23
C(24) 1.496(8) |N(23) @& 25) 1. 295(9)&(2) C(b) 1DiGiad@) CB C(4) 1.4059 C4
o(5) 1.377C9) @ £45)—CB—H4B068)— €91 1. 379(8)  ((8)
C(16) 1.410(8) & ). SR ST 445 S ((14) 1.4058
N(10) [0 1.332(7)
N(i1) C(12) 1.391(7)
N(I1) C(16) 1.389(7)
N(15) C(14) 1.328(7)
N(15) C(16) 1.336(8)
N23) C(19) 1.451(9)
N(23) C(24) 1.486(8)
N(23) C(25) 1.295(9)
CQ2) CR) 1.366(9)
C(3) C(4) 1.405(9)
C(d) C(5) 1.377(9)
c(5) C(6) 1.453(9)
C(6) C(8) 1.480(8)
C(8) C(9) 1.379(8)
C@8) C(16) 1.410(8)
C12) c(13) 1.353(8)
C(12) c(17) 1.484(8)
C(13) C(14) 1.405(8)
c(7) C(8) 1.392(8)
c(7) C(22) 1.379(9)
C(18) c(19) _ 1.406(9)
C(19) C(20) 1.369(9)
C(20) c@2) 1.379(9)
c@21) C(22) 1.379(8)
C(25) c@27) 1.548(10)
CQ) H(D) 950(7)
C(3) HQ) 950(7)
C@) H3) .949(6)
C(9) H(@) 950(6)
€(13) HG) .950(6)
C(14) H(6) 950(6)
C(18) H) 950(7)
C(20) H() .950(6)
C(21) H(9) .950(7)
C(22) H(10) .949(7)
C(24) H(11) 952(8)
C(24) H(12) 949(8)
C(23) H(13) 948(8)
C(27) H(14) 952(3)




C(17) C(18) 1.3928 C(17) C(22) 1.379(9) C18 C19 1.406(9) C(19) C(20)
1.369(9) C(20) C-(21) 1.379L9) C(21) C(22) 1.379(8) C(25) C(27) 1.548 10

2) HM . C3 H(2) .950(7 4) H(3) .949(6 9 6
g((lé) H(5‘?88E!Q3?”6) cElﬁ) H(6§ ?95(%6% ""f‘-"é()18) H ( 9?50 qqé’&?“é}’%‘}“%;'ggo%o)
C(21) H9 .950(7) (C(22) H(10) .949(7) (C(24) 11(11) .952(8) (C(24) H(12)
.949L8) C(24) H(13) .948(8) C2 H 1_%}}_. 9528 WD 01/ 15700 PCT/ USOQ 24051
-20 AB Distance .C 2 H(15) -nmg) C(Z7) H(16) .952(7) Table 10 Bond Angl es

for Formll 5 ABCAQe TR XTJ_CS 9Z 4 NII N I0) Q(9) 102. 44

N(10) N11 C(12) j124. 7(@ N10 N11 1%) 113. 4(5) Distance

C(@27 H(15) .949(8)

C(27) H(16) 952(7)

Table 10
Bond Angles for Form Il
5

A B C Angle
C(2) S(1) C(5) 92.4(4)
N(11) N(10) C(9) 102.4(4)
N(10) N(11) C(12) 124.7(5)
N(10) N(11) C(16) 113.4(5)
C(12) N(11) C(16) 121.8(6)
C(14) N(15) C(16) 116.0(5)
C(19) N(23) C(24) 116.9(7)
C(19 N(23) C(25) 123.0(7)
C(24) N(23) C(25) 119.9(8)
S(1) C(2) C(3) 111.3(6)
C(2) CQ3) C(4) 113.3(7)
C(3) C4) C(5) 112.9(6)
S(1) C(5) C4) 110.1(5)
S(D) C(5) C(6) 114.9(5)
C4) C(5) C(6) 135.0(6)
o7) C(6) C(5) 119.6(6)
o7 C(6) C(8) 116.9(6)
C(5) C(6) C(8) 123.4(6)
C(6) C(8) C(9) 121.4(6)
C(6) C(8) C(16) 133.5(6)
C(9 C(8) C(16) 104.9(6)
N(10) C(9) C(8) 115.0(5)
N(11) C(12) C(13) 115.8(6)
N(11) C(12) can 121.0(6)
C(13) C(12) c(17) 123.1(6)
C(12) C(13) C(14) 119.7(6)
N(15) C(14) C(13) 124.6(6)
N(11) C(16) N(15) 122.1(6)
N(11) C(16) C®) 104.4(6)
N(15) C(16) C(8) 133.5(6)
C(12) c(n C(18) 122.3(6)
C(12) camn C(22) 118.2(6)




C(12) N11 C(16) 121.8(6) C(14) N(15) C(16) 116.0(5) C(19) N(23) C24
L16. ggn C(l?%) (N:gzi)lgcg%)qlz;,.gg?g 24 N23 C(25) 119.98 S(I) C(2) C(3)
| .37 O(3) C(4) C5 112.96 (I 5 1(5) sl
c(5) 06 %‘i?’g’(’éﬁ" C4 CS C6 135.0(6) 0(7) C(6) CS(1)19.CES( T%é’(’%%t(g))m _
116.9(6) CS C(6) C8 123.4(6) C(6) C(8) O(9) 121.46 C(6) C8 C[16)
133.5(6) C(9) C(8) C(16) 104.9(6) Ng10) CO O(8) 115.0(5) Ni1) O(12) C(13)
115.8(6) NI1 C(12) C(17) 121.0(6) ©(13) (12) C(17) 123.1(6) C(12) C(13)

C(14) 119.7(6)NCI5—C(3)C(I3)— 124 6(06)_ NIT £I6 N(I5) 122. 1(6 N11
C(16) C8 104.4(6) M 15) €16 CB133.H(6) €(12) q175\§1ée)18) 122.(3% 6) C(12)
o(17) C(22) 11F , JUOTZEEEY P Aoh® Al e C(18) O(17)
N(23) , C(19) C(18) 119.0(7)
N(23) (19 C(20) 120.6(7)
C(18) C(19) C(20) 120.3(7)
c(19 C(20) C2l) 119.7(6)
C(20) C(21) C(22) 120.6(7)
CcQ7 C(22) C(221) 120.4(7)
0(26) C(25) N(23) 121.4(8)
0(26) C(25) C(27) 119.9(8)
N(23) C(25) C(27) 118.7(8)
S(1) C(2) H() 124.4(7)
C(3) C(2) H(1) 124.3(8)
C(2) C(3) H2) 123.3(8)
C4) C@3) H(2) 123.4(8)
C(3) C4) H(3) 123.6(8)
C(5) c4 H3) 123.5(7)
N(10) C(9) H(4) 122.5(7)
C(8) C(9) H(4) 122.6(7)
C(12) Cc(13) H(5) 120.1(7)
C(14) C(13) H(5) 120.2(6)
N(15) C(14) H(6) 117.7(6)
C(13) C(14) H(6) 117.7(6)
C(17) C(18) H(7) 120.4(7) .
C(19) C(18) H(7) 120.2(7)
C(19) C(20) H(8) 120.1(8)
C(21) C(20) H(8) 120.2(8)
C(20) C(21) HO) 119.7(7)
C(22) C(21) H(9 119.7(7)
c(17) C(22) H(10) 119.8(7)
C(21) C(22) H(10) 119.8(7)
N(23) C(24) H(11) 109.2(7)
N(23) C(24) H(12) 109.5(7)
N(23) C(24) H(13) 109.5(7)
H(11) C(24) H(12) 109.4(7)
H(11) C(24) H(13) 109.5(8)
H(12) C(24) H(13) 109.7(8)
C(25) - C(27) H(14) 109.5(6)
C(25) C27) H(15) 109.7(7)
C(25) C(27) H(16) 109.5(7)
H(14) c(27) H(15) 109.4(7)




N(23) C(19) C(18) 119.0(7) . N(23) C(19) C(20) 120.6(7) C(18) C(19) C(20)
120.3(7) C(19) C(20) C(21) 119.7(6) C(20) C(21) C(22) 120.6(7) C(l?)
C(22) C(?VQ{] % 4( 7) 0(26) C(25) N(23) 121.4(8) 0(26) gé%
119. 9( 8) ? %}9 C(25) C(27):118.78 S1 €(2) H 124.:4(7) 124 38
C(2) C3 H(2) 123.38 (C(4) C(3) H(2) 123.4(8) C(3) C(4) H(3) 123.68 (C(5)
C(4) H(3) 123.5(7) N(10) C(9) H(4) 13?% 5(7) C8 C(9) H(4) 122.6(7) C(12)
Cl13 H(5) 120.1(7) C(14) C(13) H 5) 0. 2( 6) N( 15) C( 14) H6 2.17.)7 ]7_20 52(713)
14) H(6 ll7.£7'('67“'€(‘ﬁ')"€(‘1‘8 HCT) 120207 19)
g(( 19; CEZ%)) H(8) 120A1(8) | ¢(21 C% 26 H3 0. 28ki 2’@:)3(:( 21 H(9) 119.77

C(22) C(21) H P ThYa4). 7 HI9—TIT g 41D 119.87 N(23)
C(24) H(1 1 10%: 2(’7&(15\1'(2 p ’w 2
109.5(7) H(1 —eZA—Ht .

) H(13)
Table 11
Anisotropic Thermal Parameters for Form II (bij form)

Atom bll b22 b33 bl2 b13 b23

S() | 215601 1053)] 1003)| 71| 45(@)| 14(D)
C(2) | 239(28) 70) 10112)| 4@ | 12035  10(3)
C(3) | 267(30) ) 92(12) a(5) | 9(16) 4(3)
C(@) | 192(23) o) 380) [ -6(@)| -3(12) 6(3)
C(5) | 113(22) 7)] 550001 9@ ] -9(12) 9(3)
C(6) | 111(21) [ 660101 6@ [ 5(12) 1(3)
oD | 2923a8) | 12D 541 73)| 749 | -502)
C(8) | 141(22) 6| 410 5@ 210D -12)
C(9) [ 118(21) oM 350 5@ 190D -4(3)
N(10) | 149(18) 6(1) | 58(8) 03)| 46(10)| -5(2)
N(11) | 110(17) 7DO1 9@ 63| 349 -502)
C(12) [ 10321 6(1)] 59(10) 3(4) | 23(12) 5(3)
C(13) | 145(22) 6D 500 -4@| 6312)] -32)
C(14) | 105(22) ()| 48(10) 1@ 20D 4G)
N(15) | 154(18) 41)]__61(8) 6(3) | 32(10) 2(2)
C(16) | 120(21) 7(1) | 60(10) 1@ 37(12) 4(3)
Ca? [ 79(20) 5D 541001 4G)[ 25(12)]  -4(2)
C(18) | 163(22) 50| 780) | -1@) | 45(12)]  -3(3)
C(19) | 152(23) 6D 8aD| 3@ 17(13) 1(3)
C(20) | 182(24) T2 44) [ 79(14) 8(3)
C(21) | 168(24) T BAD 7@ 62(13) 13)
C(22) | 126(21) 71| 57(10) 44| 44(12)| -1(3)
N(23) | 185(21) 1) [ 112(11) 44| 50(12) 5(3)
C(24) | 257(30) oD | 153(15) | 1451 2717 -20(3)
C(25) | 273(32) | 11(1)|_76(12) 0G) I 6107 | 17(3)
0(26) | 297(19) 6| 9081 -183)| 36(10)| -3(2)
C27) | 16024y |  13)| 8oun| -114)| 68(14)] -11(3)

Note:
Form of the anisotropic thermal parameter:
exp[-((h**2)b1 1-+(k**2)b22-+{1**2)b33+2hkb12+2hlb13+2k1b23)]
10 _All values are X 10**4,



H(12) C(24) H(13) 109.7(8) C(25) C(27) H(14) 109.5(6) C(25) C(27) H(15)
109. 7(7) C(25) C(27) H(16) 109.5(7) HL4 C(27) H(15) 109.47 WO 01/ 15700

PCT/ USO0 -22 AB C Angle H(14 27) H(16) 1009. H 27
H( 16) 10¥ﬁ?1/€5 °°Tab| e 11 Ani got ropi(c 2I'heCE rral) Pgr a)rreterszé(g‘)/"‘i‘?(‘}/#ﬂﬁl CEbij)
form 5 Atombil b22 b33 bl2 bl3 b23 S(1) 215(6) 10.5(3) 100(3) -7(I)
45(4) 14(1) C(2) 239(29) 7(1) 101(1% 4(4) -12(15) 10(3) €3 267(30) 71
92(12) 4(5) 915 43 C(4) 192(23) 91 38(9) -6(4) -312 63 C5 113(22) 71
55(10) -9(4) -9(12) 93 (C(6) 111(2%4pieln) 66(10) -6(4) 5(12) 1 3 0(7)

29208) 12(1) 54(7) -Adidhrohft(thermal Phrametdrd B Fél (1283 fOid)) 47(9) -5(4) 21(11)
-1(2) 9 118(21) 9(Tr35%9)—3ﬂmﬂz%ﬁ308) 60) 58(g). 0(3)

46( 10) =5t2r— Nttt 7129 " T03(21) 61 5910
% )23( 12)At@(13) L) 145@122) 5 | g; o5 (W-(IZ) 23( ?:!;i 3( 2}J23C( 4112) ) 1(2)?(2 )22)
o S 47)( | 42 9{%%{ oy 3T, NGETO S IETTVAY TS 2% ?_E%ligﬁl
C(16) E?ﬁ%%‘ &) P Cats) 1) T 0 (10)1 -4(3)
25(12) [ 31T c;zzggg‘ 3 735;:£ 1 ('j‘r(cgts 4o ggs 035(23 152(23), 6(1)
85(11) —3tat—H4 3 ‘
C(4) (5) 39(5) 15(4) -6(5) -1(4) 8(4)
C(5) 26(5) 31(4) 22(4) -9(4) -3(4) 12(3)
C(6) 25(5) 33(5) 27(4) -6(4) 2(4) 2(4)
o7 67(4) S1(3) 22(3) -73) 22(3) -7(3)
C(8) 32(5) 25(4) 19(4) -5(4) 6(3) -1(3)
CH9 27(5) 38(5) 14(4) -5(4) 6(3) -5(4)
N(10) 34(4) 25(3) 23(3) 0(3) 14(3) -7(3)
N(D 25(4) 30(4) 20(3) -6(3) 10(3) -7(3)
C(12) 23(5) 26(4) 24(4) 3(4) 7(4) 6(4)
C(13) 33(5) 26(4) 20(4) -4(4) 19(4) -4(3)
C(14) 24(5) 31(5) 19(4) 1(4) 1(3) -5(4)
N(15) 35(4) 19(3) 25(3) 6(3) 10(3) 3(3)
C(16) 27(5) 31(5) 24(4) 1(4) 11(4) 5(4)
c(17) 18(5) 24(4) 22(4) -4(3) 7(4) -6(3)
C(18) 37(5) 21(4) 32(4) -1(4) 14(4) -3(4)
C(19) 35(5) 26(5) 34(4) -3(4) 5(4) 1(4)
C(20) 42(6) 19(4) 37(5) 4(4) 24(4) 11(3)
C(21) 38(5) 30(4) 29(4) -7(4) 19(4) 1(4)
C(22) 29(5) 31(5) 23(4) 4(4) 13(4) -1(3)
N(23) 42(5) 41(5) 45(4) 4(4) 15(4) 7(4)
C(24) 59(7) 39(5) 62(6) 14(5) 8(5) -26(4)
C(25) 62(7) 47(6) 31(5) 0(5) 18(5) 23(4)
0(26) 68(4) 27(3) 36(3) -18(3) 11(3) -4(3)
C(27) 37(6) 58(6) 36(5) -11(4) 21(4) -15(4)
5 Note: o
Form of the anisotropic thermal parameter:
exp[-2(pi**2)[(h**2)((a*)**2)U11+(k**2)((b*)**2)U22+(1**2)
((c*)**2)U33+2hk(a*)(b*)U12+2hl(a*)(c*)U13+2ki(b*)(c*)U23]]
All values are X 10*#3
10 '

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




C(20) 182(24) 4(1), 92 1 | 4(4) 79(14) 8(3) C(21) 168(24) 7(1) 73(11),
S7(4) 62(1 3 1(3) ©(22) 126(21) 7(1) 57(10) 4(4) 44(12) -1(3) N(23)

185(21) 9(1) .11201) 4(4) 50(12) 5(3)1 C(24) 257(30) 9 14(5
27(&7)) g‘ﬁ 95))275(2,2) (11(?1) 1(7%(12)6( 025) 6(1(1)7) H&T@éﬁiw(ggg
6(1)1 90(8) -18(3) 36(10) -3(2) 1. C(27) 160(24), 13(1)1 89(11)1 -11(4)1

68(14) -11(3) Note: Formof the anisotropic thermal paranmeter: exp [-((h*
*2) bl 1 +(k* *2)b22+(1* *2)b33+2hkb t242+2h1b13+2kl b23)] 10 All values are X

10**4, 1/15700 PCI/ USO0 51 23 T I 12

Par arre‘f°é$“s‘? aﬁe cir F{”? IX’PBFHI‘U i ‘eiﬁg%fs‘g‘f §°‘EJ§§"“”§15 491 471
g%(lS) 7ébn§1éér§<(1gﬂbe ‘G&?s)tadﬁi(l ﬁ@g@n nar(ﬂix)é coﬂs(uﬁtes 14@ tm(ab)out % (%@Zﬂghﬂ,gg gg
31(4) %‘iﬁnabg%‘@ %!(‘2’;* 8?5‘2’3’(‘(5@05%‘% 3“%% ﬁ“"f’f"z‘i‘}ﬂévm)
g%g 3) Ptk 58s)1vhen7r&in ﬁ%nﬁ%tzxge)z a&s tlza)ﬁ&ﬁﬁ%(%)zﬁ 5 (mas m&( gl%ogf(l%, gﬂfeﬁ% (3 )C( 9)
N11 @fw@ég{ oy lLgin &45{« i, a-sphstanty az)uezfg{!s))? f&zmé@#wls 6(4)
( 13) \"vﬂ( &maﬁ(léas theh( dboutl % 4dtat thiptiities;(1dst)thatfdbout PhIvat@dadd ras 1(3)
-5(4) %1) 19(3) 25(31) 6(3) 10(3) 3(3) C(16) 27(5) 315 24(4) 1(4)

11(4) %‘ea? s prepaicaplvent( 4) - 4(3) 74 -6(3)
Polymorphic Forms I and II of this invention may be obtained by crystallization,

starting from Compound 1, with each polymorph resulting by crystallization from a different
10 solvent. More specifically, Compound 1 may be obtained by the procedure disclosed in U.S.
Patent No. 4, 521,422, Compound 1 is then crystallized from acetone as disclosed in Example
2 to yield Form I. Form II may also be obtained from Compound 1 as set forth above, but by
crystallization from methanol as disclosed in Example 3.
Accordingly, in another embodiment of this invention, a process is disclosed for
15 preparing substantially pure Form | or Form II. The process involves the step of forming a
homogenous solution of N-methyl-N-(3-{3-[2-thienylcarbonyl}-pyrazol-[1,5-a]-pyrimidin-7-
yl}phenyl)acetamide in acetone (for production of Form I) or methanol (for production of
Form II). A homogenous solution may be formed, for example, by mixing N-methyl-N-(3-{3-
[2-thienylcarbonyl}-pyrazol-[1,5-a]-pyrimidin-7-yl} phenyl)acetamide with the appropriate
20 solvent, followed by heating. The homogenous solution is then cooled, resulting in the
crystallization of substantially pure Form I (if the solvent is acetone) or substantially pure
Form II (if the solvent is methanol), which crystals are then collected and dried (e.g., at 40°C
for a period of time, such as six or more hours). In order to effect preferential crystallization of
one form over the other, the crystallization solvent can be seeded with crystals of the desired
25 polymorph.
Depending upon the method in which the crystallization is conducted, the polymorph
Form II may be obtained by crystallization from solvents such as methanol, acetonitrile, 1-
butanol, diethyl ether, N,N-dimethylformamide (DMF), toluene, tetrahydrofuran (THF) and
combinations thereof. Similarly, the polymorph Form I may be obtained by crystallization
30 from solvents such as acetone, ethy! acetate, toluene and combinations thereof.



C(18) 37(5) 21(4) 32(4) -1(4) 14(4) -3(4) C(19) 35(5) 26(5) 34(4) -3(4)
5(4) 1(4) C(20) 42(6) 19(4) 37(5) 4(4) 24(4) 11(3) C(21) 38(5) 30(4)
29(4) -7 1(4 22) 2Wb) 31(5) 23(4) 4(4) 13(4)_-1(3)..N23
42253 412@0‘@% 4243 15%4))7(4)) q(24§ 5927% 35(95) 62(23))P ('Sasf'g%i“é -)26(4)
C(25) 62(7) 47(6) 31(5) 0(5) 18(5) 23(4) 0(26) 68(4) 27(3) 36(3) -18(3) )
11(3) -43 (C(27) 376 58(6) 36(5) -11( 21(4) -15(4) 5 Note: Formof the
ani sotropi c thermal parameter: exp[-2(pi**2)[(h**2)((a*)**2)Ul1+( k*

*2) ((b*) ** 2) L degetéchic” Brhcesééscoﬁ maneihbfarst ) fabrudd) rhesfa 3£ a*a&ueer)uuted
13+2k1(b*) (c*)U23] ] values are X 10**3° 10 As evi denced %3/ t he above
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set for i&ibléxitotéﬂxperb,t&e, tuhd the crystallization solvent temperature is independently initially

15 chilled (a temperature below ambient temperature), at ambient temperature, or at an elevated

temperature (a temperature above ambient temperature). Alternatively, a solution containing
Compound 1 and the coscl)lvent can undergo a solvent exchange and to form a solution or
heterogencous mixture of the crystallization solvent and Compound 1, as described in Example
4

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

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

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

30 embodiment, the crystallization solvent used to crystallize the polymorph Form II comprises a
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Another aliquot of the sample (Form II) of Figure 4 was then treated in the DSC as

follows to obtain the thermogram depicted in Figure 6. The sample was heated from 15 °C to

25 185 °C at a scan rate of 10 °C per minute and then held at 185 °C for a period of 1 minute.

After the minute, the sample was cooled to 15 °C by lowering the temperature at a rate of 50
°C per minute. After completion of this first heating cycle, the sample was heated from 15 °C
to 300 °C at a scan rate of 10 °C per minute and then held at 300 °C for one minute. Finally,
the sample was cooled to 15 °C by lowering the temperature at a rate of 50 °C per minute.
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het er ogeneous m xture of the crystallization solvent and Conpound 1, as
described in Exanple 4. 20 Wen co cting a crystallization, the
crystallization solvent can be seeded with one or nore crystal s of a
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enbodi nt cr aII| sol e sed to stallize the pol ynor ph
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a WO 0%4&570016@?6 SO 24031 - 26 ma hpgﬁé’l &pF %n%lé‘ver'tre o a
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of armounts de end| ng upon he conbi nat 1 on_sol yent _system bei ngéused and

the pol ynmor$#b ig|alse; prepared by mylling:ef kormdl, \?éﬂffgow thted as
cosol Vﬁﬁt&eﬁ ﬁiu?ério' 18 Wn Qe ha uEsDrFBr 'ex:ﬂﬁ le,ﬁﬁiiliﬁéb of FobA T ﬁ“aeﬂuﬂﬂe or
nmet hanol , ect | vel cosol vent Wi | era e present anount s

smal | enmglml det awijyodlex proball milly gegthmmeqhegmludmcy tq amean emeclmsm Ott‘ he
format Lag, ﬁ&mﬁe{iﬁl nﬁéiéh 6 4 5 e R0 WAl %Wn@eﬁg Y&P+9a11 BEFMELIRG! ar

sol vent’,” non ar solvent, protic aproti c solvent, acetone,

metl§anberm bt Fignes! 8 lsmla§€rthﬁmommfdhe substaptially pure:palymarpls Fomvil priordo di et hy|

teagrereoFaﬁgﬁgﬁ tg‘;lrm p%ﬁ?nﬁ ggdggr&h&%t&?&gm%;tl ng thﬁ%ﬁ%ﬁ’%ﬁngorm

| I for FermsLif meamg ﬂpmdmbrph Foinn# throughia &stscbm;ibhmng @ 24d6dthcl em to

gLLEf ;n'{'&afﬁﬁp ure F&oﬂ&%ﬁ%sx%ﬁﬁ con?"é{lli)srsl(lgkntgglé gg%érg%%ﬁ%}( g%%’%ﬁ%%f Form

|1 andambﬂ:ecﬁmme]t @bgrutfm%)t \aﬁsfonndd, ab-idgpicted n Figure s By pB6ing Hbe imgmrem of a

m Xaur €. of 0 c aj ni Q % h, Form |._and about
A%t s RPNt e, & SHReCMaROmlb b £ofmioBin, Py B R, Hpffened
quant i tahpletglyt foctharmdymerphiForhe &ildoddecan impade Sample, batch or lot of the

polymorph Form I containing unacceptable amounts of the polymorph Form II is converted to

D}

substantially pure polymorph Form I by milling the impure polymorph Form I one, two, three,
four, five or more times.

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



each respective pol ynorph, sunmm ng the respective areas, and cal cul ating
the relative percent of each peak with respect to the total area. The DSC
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Ethyl acetate 1600 2160
Acetone - 4842 6873
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Polyethylene Glycol 400, NF 3259 10100
Tetrahydrofuran 9964 14740

20
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which benefit from administration of agents which possess anxiolytic, anti-anoxic, sleep-

inducing, hypnotic, anticonvulsant, and/or skeletal muscle relaxant properties. Such condition

20 include insomnia specifically, as well as sleep disorders generally and other neurological and

psychiatric complaints, anxiety states, vigilance disorders, such as for combating behavioral

disorders attributable to cerebral vascular damage and to the cerebral sclerosis encountered in
geriatrics, epileptic \-rertigO attributable to cranial trauma, and for metabolic encephalopathies.

The methods of this invention include systemic administration of a polymorph as

25 disclosed herein, preferably in the form of a pharmaceutical composition. As used herein,

systemic administration encompasses both oral and parenteral methods of administration. For

oral administration, suitable pharmaceutical compositions include powders, granules, pills,

tablets, and capsules as well as liquids, syrups, suspensions, and emulsions. These

compositions may also include flavorants, preservatives, suspending, thickening and

30 emulsifying agents, and other pharmaceutically acceptable additives.  For parental
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antioxidants, buffers, bacteg] SoF @ $?r common additives. The
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anti convul sant, and/or skeletal nuscle relaxant properties. Such condition
20 include insomia specifically, as well as sleep disorders generally and
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di sorders attributable to cerebral vascul ar damage and to the cerebral

scl er osi s encountered in geriatrics, epileptic vertigo attributable to
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A mixture of 2-acetylthiophene 2 (20.0 g, 159 mmol) and dimethylformamide dimethyl

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

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

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

obtained as an orange solid (22.0 g, 121 mmol, 76%). GC/MS, m/z = 181 at tR = 11.83 min
(100%). LC/MS, [M+H] = 182.
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-one (3). ' re of 2-acetylthiophene 2 (20.0 g, 159

di met ﬁyl)f‘%‘rs\"rrgirhé e dimethyl acetal (39 g, 327 mol) was PRl fiet e
nitrogen for 3 hours. The reaction mxture was 5 cooled, concentrated to
afford a dark orange solid. The sol i_ﬁ_was collected by filtration,
triturated with a solution of dichloromethane and ether (1:10, 200 nL).
Compound. 3 wasl obtained as an orange solid (22.0 g, 121 mml, 76% . GC M5,

m z = &% Ihienylyisoxazole¢B. nin (1009 . LC/MS, [MrH =182. WO 01/ 15700
PCTI USOQO' 244 mixturegsf Campopnd B i(Ehig, 108 muedpansl Hydyoxylaminebydrechbdridegmpayind 3

] ' o in 100
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yel | owtogrield gempound @las aklagk yellawdrangelojl (94 Y, 93 hidm], 98%). GCIMS, mai=1R = 8. 30

zT—?( Bl%e ﬁvﬁ'%ﬁl%ﬁﬂ%@g’iﬁﬁ 0=-125-2t hi oph nnepronanenitrile (5). A

m xture of Conpound 4 (13.0 g, 86 mmol) and di net hyl f or mam de di met hyl
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acet al a-[(IDimetiylamino)metylans plidneprepansnitidle (S) t r ogen for 3 hrs. ISOIdi d
reci pi t at el rhikmre 6f€ompamidi4ofl3.0Ng, 860l Eh&dhﬁ%ﬂfoﬁﬁaxﬁidétd%&h GazefaPO! €0,
8i I lﬁtg | t I chl oromemrigl :qln(?r%t her $(]3% 10, 20 m). The so%‘l?%,was

colli ec&gy%gsgm‘?}%ﬁ'ﬁﬁ ux "{"gFra‘PE%‘WfP brss Selid pessipisated fiom e megtiomne and

R o i .5 g,
7 S, Tl om0 e S 5,5
= 207. ™% Erg‘?/ﬁ%ﬁ‘-’% ?!P’YEW Py filtgation, triurpted avith areqlytionnfdichigromythane mdture of
ani nogether (¢i20£100 thL R Corfipolnd 5 whs 3biaitiel hs &0rarge(sdfld 135 ¢, 3% R, 7644).

GC/MS, m/z =206 at tR = 13.39 min (100%). LC/MS, [M+H]’ = 207.

15 (3-Amino-1H-pyrazol-4-yl)-2-thienylmethanone (6). S
To a mixture of aminoguanidine nitrate (17.1, 125 mmol) and 5 (20.6 g, 100 mmol) in

absolute ethanol (120 mL) was added 10N NaOH. The reaction mixture was refluxed for 6
hours and the solvents were removed at reduced pressure on a rotary evaporator. Water (250
mL) was added and an initial precipitate formed and was filtered (13.3 g, 68.8 mmol, 69%).

20 On further standing, the aqueous layer deposited an additional quantity of the desired
compound 6 (3.42 g, 17.7 mmol, 18%). Compound 6 was obtained as a tan solid (total 16.72
g 86.5 mmol, 87%). GC/MS, m/z =193 at tR = 13.67 min (100%). LC/MS, [M+H]’ = 194

N-[3-[3-(Dimethylamino)-1-oxo-2-propenyl]-phenyl]-acetamide (8).

A mixture of 3-acetamidoacetophenone 7 (20 g, 112.9 mmol), dimethylformamide
25  dimethyl acetal (40.3 g, 338.6 mmol) was refluxed under nitrogen for 1 hour. The reaction
mixture was cooled, diluted with ethyl acetate (150 mL) and ether (150 mL). The solid was
collected by filtration, triturated with a solution of ethyl acetate and hexane (1:1, 200 mL).
Compound 8 was obtained as a red-orange solid (23.6 g, 101.6 mmol, 90%). GC/MS, m/z =

232 at tR=15.11 min (100%). LC/MS, [M+H]" =233.
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N- Met
it el pectic i ciod B3 Was SRABRIDHSE € 2 Maforkuiol B AL (UM By, o
and cmgmmor £vé anoid rg;dmmmcmmmmwwmmmwlmmdmm m.) was
refl of or at or
gaveua gbr(?s @LF\\//\hﬂngarééaé)Pﬁ gg? géll?ﬁfefl%dh@%}“grpgﬁ%% gy‘z"élg\{faﬁ@) and
]E r : t ur&lﬁdomd&hhﬂh&mn(aoo’aﬁn) nﬂ}xe C?Tdsdnlcpm idried &t ?amsh atottﬂ°(llgﬁoedin@3a_rh
iltration a e wt [ oro ne e

b oyt SEfomt il Batin B of Competio ¥ af ity A0 (1528 Sl Ao For m
| 120 7698P WOMKISL[MSHR D372 1€ NMR/(€DIC1F] 300 MIES, 8 (pphd-201NBP3H), 3.36 (s,

3H), 7.17 (d, 1H), 7.22 (dd, 1H), 7.48 (d, 1H), 7.67 (d, 1H), 7.72 (dd, 1H), 7.90-8.10 (m, 2H),

8.10 (dd, 1H), 8.73 (s, 1H), 8.85 (d, 1H).

EXAMPLE 2

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



20 7699 . LC/MS, [MrH ' = 377. IH NWR (CDC13, 300 MHz), S (ppm) 2.01 (s,
3H) 3.36 (s, 3H), 7.17 (d,1 H), 7.22 (dd, | H), 7.48 (d, | H, 7.67 (d, |
, 1.72 7.90-8.10 (m 2H), 8.10 (dd, 1H, 8. , 8.85

.(d 1H). “&ﬁﬁwﬁi"@Z 25 Synthesis of Substantially Pure Folrz‘%;nlf'l§ o 1.5 g of
Compound 1 as prepared in Exanple | is added 100 nL of acetone. The
solution is heated to reflux until )ﬂ_e solution is honbgeneous. The
solution is quickly filtered throué; a glass-flitted funnel. The sol ution

is aly wexq;ﬁdyﬁ'cwceﬁ th A usﬁpﬂxﬁmeacuoanﬁseam@&féw oldd hour .

The mxturels t her coo edt an ice bath. The solid 30 forned

i s cotd ¥€tand thgysolid jis codlected by filirafign nedjweaheﬁ with 1imb fof eelf @cetenerafiordipg el di ng

0.4 ¢ 0 PCT/US00/J4051 -34 1. The nother  liquor is

conceﬁ?%dt:%&mto %%?é%z?mtely 20 mL in vacuo. The solution is cooled to 5C

and the solid is collected by f||trat|on and washed wth 10 nL of cold

acet one affording an additional I% f Form1. 5 EXAMPLE 3 Synthesis of

Substantially Pure Form I To 1 Corrpound 1 as prepared in Exanple 1
S 7 "

i s added 75 nL of net haBuy of Substhntia ndf ed to reflux until the

solution i h

gl ass-fri ti%gqfnﬁﬁfeg&%%g %ﬁ?é%é\d ﬁ?xgﬁp&ed4<4d§e%?§h& ﬁjn)‘/l coo ?'E‘ room

t enpeselitioreis héfted mpeflux nullahg/solutluujs hombgensoust (The sbhmbm ist quicklefildredl t o 5C

usi ng .an i.ce bat or med oll e f| I trat i on_and washed

Wt S50y plagseed, B ool peallswet o graduaily cabLio ToHE HBORER | quor | 5

00503;9% r@kxﬁﬁxelll t pl%ﬂfl lcwhgl&iéﬁhh‘e fi@lﬁitmeﬂ ébdlsiptég?CTﬁmngQxh ht%elh .| S‘he@@l@d e?dt o 5C

an | cte | washed wi 0

met hardefmed df £o) %eﬁgwaﬁﬂam ﬁdo o X ﬁlgl%omﬁrszfrcﬁﬂ] methazol @é&p@é of

ﬁf y tSt @'ohpl_ mtm%aﬁa%b&ﬁﬂbﬁ&hﬂrﬁem 4pp Bithgitélyfm(ﬁm §i|1va6§&t 'Dliheéoﬁgi(ijﬁgy 28}) "
xture g repared in was, adde

of dlce?lngF‘b%Eﬂ’i‘g s"?‘ﬁé ?P‘Sijgy\ﬂi tion;apd ‘Eg%muq f coidamethanel i on was

hond g @B RitEs an Hagitiondl 05Pg Bt FmIas filtered and 150 nL of acetone was added

to the filtrate. The clear, yellow solution was heated to renove the

di hl or onet hane distillate. Duri ng distillation, an additional 200 nL of
acetone was slowy added to repl gs@ppi}es VoI une of the dichl oromet hane.
Fol I owi ng rermval of dichloronethane as evidenced by the distillate

t enper at ur ly Pure Form I from an Acetone/Cosolvent Mixture

To 38 g of Compound 1, as prepared in Example 1, was added 200 mL of

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

20 solution was filtered and 150 mL of acetone was added to the filtrate. The clear, yellow

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

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

removal of dichloromethane as evidenced by the distillate temperature, distillation was

continued until the solution volume was reduced to approximately 200 mL. Heating was

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

solution was gradually cooled to 5°C and stirring was continued for several hours. The slurry

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



continued until the solution volunme was reduced to approximately 200 ni.
Heating was 25 di scontinued and the warm sol ution seeded with pure crystals

of pol ymogafh rml. The solution was gradually coole d
stirring was é%ﬁ i nued for several hours. The slurry vvagc?}ialsﬁ’ér‘g% and the .
collected crystals washed with acetone and dried in vacuo at 40 C

affording 36 g of Conpound 1 as pol_ggorphl ¢ Form 1. WD 01/ 15700

PCT/ USOQ 24051 -35 EXAMPLE 5 Conversion of Pol norph FormlIl to Form|1 by
MIling 5.5 g of Conmpound 1 consigsdMpie §f approxi mately 100% pol ynor ph For m
Il as shown in Figure 8 vva passed through a 30 nesh stainless steel

screen and then t hrSBYASIENE : toForm LopMilliggt h rotor and a 1 mMm

screen. 4.3 gy 6:&@%96&@%&11 %félﬁimﬁﬂﬂﬁély 180% PAVindrBl U s sllé\on

recover ed rrat erl al was approxi nate 59% Form | "and 41% Form 11 as_shown
in Fi gaFigues ww&d&@e}&hemmlastyelesw@aﬁmwddmgh Retsehymil] the

For 51 I\ @ 2 MBo 863t bnd o PifPlcRec. 160 gq%@%ﬁa P39 bY CBRERIBITP Wi

Form | y Heat | ng An al I quot of subst
(havi rigcavered DT roseyenesmaterial fwas ppproximately 5% %Famrﬂazgm/bdul at ed

Differ; 155%]%;,13@
progralﬁ?i%?éwl ?gl;og&lg?éf%fg Dat'a st??%eplét?%@%g%g%@n’glté@gﬁ%m n Ranp
10C mn to 185C Isothermal for I mn Ranp 500 mn to 15C |Isothermal for
1 mn 20 Data storage on Ranp 10@’%& 300C Isothermal for 1 min Data
storage off Ranp 500/ min to 15C resul ting thermogram (Figure 6)

; : to

shédQed subst anti al Cenyss h Fé graxl byebeatingced by t he endot herm
at 193, 77) e flicibi w&aﬁmm%&umyxﬁo@mhﬁtﬁaﬂ ife BSE Hbhofanf 8 ™ | 2N

Flgure 4) was treated in a TA 2920 Modulated Differential Scanning Calorimeter (DSC)
according to the following program: Equilibrate at 15°C
Data storage off
15 Isothermal for 1 min
Ramp 10°C/min to 185°C
Isothermal for 1 min
Ramp 50°C/min to 15°C
Isothermal for 1 min
20 Data storage on
Ramp 10°C/min to 300°C
Isothermal for 1 min
Data storage off
Ramp 50°C/min to 15°C
25
The resulting thermogram (Figure 6) showed substantially pure polymorph Form I (as
evidenced by the endotherm at 193.77). .
An aliquot of Compound 1 consisting of a mixture of Form I and Form II as shown in
Figure 5 was treated in the same manner, giving the thermogram of Figure 7 which shows only
30 Form I (endotherm at 195.78 only).



Figure 5 was treated in the same manner, giving the thernogram of Figure 7
whi ch shows only 30 Form!1 (endothermat 195.78 only). WO 01/15700

PCT/ US00/ + 36 The above is a detail ed description Iar
enbodlneﬁfégﬁ#wt e invention. It will be appreciated thQ%TR%P oug

speci fic enbodi nents of the invention have been described herein for
purposes of illustration, various i fications may be nade wi t hout
departing fromthe 5 spirit and scope of the invention. Accordingly, the
invention is not limted except as by the appended claims. Al of the

enmbodi nent s_di scl Qseq a| cl aj med here can made. apnd executed w t hout
undue expe?ﬁhﬁé &%M%WWQHO H?E‘cﬂp’é F%P%%Pé(en% dwillbeoo PC

/' Us00/ a%ﬁ%&ted tRaf, SlkHOu spectfid érﬁﬁod'ixhéntﬁ l)f t}ﬂ'lhvénhbﬁ ha\‘ef been dkschibkd kerein Ve
clalnl . A subst?ntlally pure p8¥%nprp Form |

met hy ova(ngogpg o[f Al pqﬁqagpg,p@gpm ations may be made w1thout departing from the
pyr §z cspxﬁtﬂanéxa&pemﬂmMm& yA&daPﬁHéﬁ')tﬁe %ﬁﬂh&els%h iRiidedt Gfiedpr B pyieHy nant

endot herm at about 192 as neasured by ferential SCanning

Cal or i 3ppensled claimsy, eAléLﬂSstbammnymplﬁaelog@# mﬁpﬁnqdohmm cat be|made and wher ei n
sai d p@&mmﬁﬁﬂ&émﬁﬁﬂm ’§Ff° mﬁ;}e G%eby weight of a
pol ynorph Form H. 3. The substantl y pure po ynDrph Form 1 of claim 2,

wherein said pol ynorph Form 1 conprises | ess than about 2% by wei ght
inmpurities, |less than about 1% by wei ght water, and |ess than about 0.5%
by wei ght residual organic solvent. 4. The substantially pure pol ynorph
Form 1 of claim 2, wherein said polynorph exhibits a predom nant endot herm
at about 195-197 C. 5. The substantially pure polymorph Form |l of claim 2,
wherei n said pol ynorph has about 2 nolecules per cell and is of the Pl bar
space group as determ ned by single-crystal X-ray crystallography. 6. The
substantially pure polynorph Form| of claim2, wherein said pol ynorph has
crystal dinensions of about 0.12 mm x 0.05 nm x 0.015 nm and a vol une of
about 913, as determ ned by single-crystal X-ray crystallography. 7. The
substantially pure polynorph Form | of claim2, wherein said polynorph has
a calculated density of about 1.37, as determ ned by single-crystal X-ray
crystal |l ography. 8. The substantially pure polynorph Form| of claim 2,
further characterized by the



foll owi ng single-crystal X-ray crystall ography bond distances: A B D stance
S(1) C(2) 1.728(9) S1 C(5) 1.763(7) 0(7) C6 1.263(8) 0(26) C(25) 1.306
12 N 10)% %,{oﬁ927 N14 C(9) 1.3528 N11 C(12) 1.4047 WD 01/15700

1111111! B i PCT/ US00/ 24051 M S - 38 RGBSR N(11)
C(16) 1.415(8) N(15) C(14) 1.343(8) N(15) C(16) 1.357(9) N(23) C(19)
1.514 10 N(23) C(24) 1.530 10 N(23), C(25) 1 234(9)—C(2)_C3 1.365(10)

C(3) C(4) 1.434(9) C(4) CQ 1.400 ¥~ ¢(5) C6) 1. 49@ ﬁ( 483(9)
8 9) 1.418(9 8 16) 1. 12 13 17
o) a9 vaste) d8) oot e o2 oo HIHIIIRIE D
C(1S) Weslaim: 387 10 C(19) C(20) 1.409(9) C(20) C(21) 1.404(10)

1. A substantially pure polymorph Form I of N-methyl-N-(3-{3-[2-thienylcarbonyl]-
pyrazol-[1,5-a]-pyrimidin-7-yl}phenyl)acetamide exhibiting a predominant endotherm at
about 192-198° C as measured by Differential Scanning Calorimeter.

2. The substantially pure polymorph Form I of claim 1, wherein said polymorph Form I
comprises less than about 6% by weight of a polymorph Form II.

3. The substantially pure polymorph Form I of claim 2, wherein said polymorph Form I
comprises less than about 2% by weight impurities, less than about 1% by weight water, and
less than about 0.5% by weight residual organic solvent.

4, The substantially pure polymorph Form I of claim 2, wherein said polymorph exhibits a
predominant endotherm at about 195-197° C.

5. The substantially pure polymorph Form I of claim 2, wherein said polymorph has about
2 molecules per cell and is of the Plbar space group as determined by single-crystal X-ray
crystallography. '

6. The substantially pure polymorph Form I of claim 2, wherein said polymorph has
crystal dimensions of about 0.12 mm x 0.05 mm x 0.015 mm and a volume of about 913, as
determined by single-crystal X-ray crystallography.

7. The substantially pure polymorph Form I of claim 2, wherein said polymorph has a
calculated density of about 1.37, as determined by single-crystal X-ray crystallography.

8. The substantially pure polymorph Form I of claim 2, further characterized by the
following single-crystal X-ray crystallography bond distances:

A B Distance
S(1) C@ 1.728(9)
S(1) C(5) 1.763(7)
o C(6) 1.263(8)
0(26) C(25) 1.306(12)

N(10) N(11) 1.392(7)
N(10) C(9) 1.352(8)

N@D C(12) 1.404(7)



C(21) C(22) 1.412(9) C(25) ©(27)--1.584.13 C(2) HL .921(7) C3 H(2)

.978(8) C(4) H(3) .945(7) WE 954 C(13) H(5) .949(6) (C(14)
.961(7 7 .940(6 21) H(9 22

H 1o§ ?95@% %ﬂs’@( 24) HE 1?1) 94@,” g:! i—“ﬂ) C(9329(7§ )’&E’ZEM? %54% 7)
C(27) H(14) .953(8) C(27) H( 15) 942(7) C(??) H(16) .937(g) WO 01/15700 |
LTI T~ v vl [11] gUSOOO +CLMS-39- 9. A
substantially pure pol ym)rph Form | .

N- et hyl - N- ( 3- { 3- [ Z=Thtenytcaybonyt]
pyrazol -[ 1, 5-a] - pyli mi di#-7-yl] phe | ) acelt amlli%‘a@i@hl bifti ng a predoni nant
endot herm at  about g Clas ared by Tergntial Scanning
Cal orinmeter. 10. Ti®E s%ﬁam Tat Wre pb'ryrii?rigfsgn—or m H of claim9,
wherein said pol ympr PN ! | CEIPE) ST Y3575 atout 20% by wei ght of
a pol ynorph Form | | TNEHE bst i 9a| ) PUTTS 1HpY ™" ph Formll of claim
10, wherein said p¢t YRI3%) ot {C Pt Sey 535 0t fran about 2% by wei ght
impurities, |less tlran g4t 1f6byd Tt VatAZl‘il ; ess than about 0.5%
by wei ght residual GFg,,* Sofvent “a 2—Hhe 1::%,. 1 )“t‘ al | y. pure pol ynorph
Form Il of clai m 10—wReEbin—gaid gﬁ’yrmrph V3*' ts{a predom nant
endot herm at about A3 L3y c—13 é_s.ubsl_a.ﬂ.tié‘ pyre pol ynorph Form ||
of claim 10, wher eifn cﬂﬁ) polynor ,n¢'(59-n< nhm]f‘mQLﬂﬁl_e: ules per cell and is
of the P2/al space|gr oufe(5) as t er@6hed y sild90d0}rystal X-ray
crystal | ography. C6) C(8) 1.483(9)

C(8) C©®) 1.418(9)

C(8) C(16) 1.421(9

C(12) c@13) 1.380(9)

C(12) can 1.486(9)

C(13) C(14) 1.428(9)

can c(8 1.415(10)

Cc(17) C(22) 1.424(8)

C(18) ca9) 1.387(10)

c(a9 C(20) 1.409(9)

C(20) Cc(21) 1.404(10)

C(21) C(22) 1.412(9)

C(25) C(27 1.584(13)

C(2) H() 921(7)

CQ3) H(2) 978(8)

&0)) HQB) 945(7)

(&¢)) H(4) 954(7)

C(13) H(S) .949(6)

C(14) H(6) 961(7)

C(18) H(?D) .940(6)

C(20) H(8) 958(7)

C(21) H(9) .952(6)

C(22) H(10) 950(7)

C(24) H(D .943(8)

C(24) H(12) 939(7)

C(24) H13) 954(7)

c@27 H(14) 953(8)

CQ@27 H(15) 942(7)

c@27 H(16) 937(8)




14. The substantially pure pol yﬂ%Hah—FeFmH of claim 10, wherein said

pol ynor ph has crystal | .35 M x 0.20 mm x 0.12 nm and
a vol une 1797, m lmvi 3] ngl e-crystal _X-

crystall 0‘8%’3%@% 15. The su ia pur pol ynor ph Forér’F’g%@f‘“&l aim 10,
wherein said polynorph has a calculated density of about 1.39, as

determ ned by single-crystal X-ray %ystal | ography. 16. The substantially
pure pol ym)rph Form 11l of claim 10,~”further characterized by the follow ng

25 ¥ FosioflosEdl Bt 5%?’%‘6‘9‘5%“7?‘0 B SRS o daib aiiisig 7 o

N0~ NipraZoldT36u]-pyihlinOfl} phendifatétanideN ekhiblting( 4 2prbd@ibat) endéthckmCad.6)

VO 01038 P Mféix&ﬁqﬁétﬁé&m?@q e %sogf 24050 C L -40 A B
Di Z; a?OZOS?ge&b \gﬁd&% h%&%ﬂ Sci((ogﬁin g. r’él%?g?imdé?@?m hkoﬁﬁ% 8%; g(( gg
g((g) f°@?9%°8 ess ?b@f 28 2 1.353(8) C( 12) c(17)
1.484(18) The substantially pure polymorph Form II of claim 10 whereln said polymorph Form I

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

less than about 0.5% by weight residual organic solvent.

12.  The substantially pure polymorph Form I of claim 10, wherein said polymorph

exhibits a predominant endotherm at about 173-177° C.

13.  The substantially pure polymorph Form I of claim 10, wherein said polymorph has

about 4 molecules per cell and is of the P2/al space group, as determined by single-crystal

X-ray crystallography.

14.  The substantially pure polymorph Form II of claim 10, wherein said polymorph has

crystal dimensions of about 0.35 mm x 0.20 mm x 0.12 mm and a volume of about 1797, as

determined by single-crystal X-ray crystallography.

15.  The substantially pure polymorph Form II of claim 10, wherein said polymorph has a

calculated density of about 1.39, as determined by single-crystal X-ray crystallography.

16.  The substantially pure polymorph Form II of claim 10, further characterized by the

following single-crystal X-ray crystallography bond distances:

A B Distance
S() C(2) 1.703(8)
S(1) C(5) 1.734(6)
o7 C(6) 1.233(7)

0(26) C(25) 1.267(9)
N(10) N(11) 1.373(6)
N(10) C(9) 1.332(7)
N(11) C(12) 1.391(7)
N(11) C(16) 1.38%(7)
N(15) C(14) 1.328(7)
N(15) C(16) 1.336(8)
N(23) C(19) 1.451(9)




C(13) C(14) 1.4058 Cl7 C(18) 1.3928 C(17) C(22) 1.3799 C(18) C(19)

1.406(9) CO 9C(20) 1.369(9) 'C(20) C(21) 1.379(9) C(21) C(22) 1.3798
25 10 C(2) H 2) .950(7 4) H3 .949(6

89(@ H% 4)C( 2@8?’@6@ 13) C(H( ?5) (Mﬂﬁﬂﬂml\umw( 950( 6)( é@%“’%‘ . 9502 7%
C(20) H(8) .950(6) C(21) H(9)*.950(-7) " Cf22) H(10) .949(7) (C(24) H(11)
.952(8) C(24) H(12) .949(8) C( 24) H(13) .948(8) C( 27) H(14) .952(8)
C(27) H(15) .949(8) C(27) H( 16) 9'§§( 7) 17. A process for preparing
substantial ly pure fForm+—of rethyt—N—p—{3-12
t hi enyl car bonyl ] - py razoIA[ 1, 5 a] - pyBi m di h- 7 Diktapbenyl{) acet am de,
conprising the stegs WO 04+t Ft— e ] [ 1 1 1111
PCT/ USOQ 24051 M %-r (23} OF-FHAG ‘24)0! H-+-B ci'ggg(s‘). ysHal | i zati on sol vent
conpri si ng acet one (ar€ Fe-hat— 4 2 ©)
t hi enyl car bonyl ] - py-r—awﬁ(2 1.5 atz ) acet am de; and
cooling the soluti ot &E@hrm - St Al nd dol l ecting the
crystals to the Forlm.l Cd) g he G@ress pf cd-3(H 7 flurther conprising the
step of. drying thd_col@@rted lcrv&(@ls to| vi el453%Bpstdntially pure Forml.

C(6) C(8) 1.480(8)

C(8) C(9) 1.379(8)

C(8) C(16) 1.410(8)

C12) C(13) 1.353(8)

C(12) C(17) 1.484(8)

C(13) C(14) 1.405(8)

C(17) C(18) 1.392(8)

c(?) C(22) 1.379(9)

C(18) C(19) 1.406(9)

C(19) C(20) 1.369(9)

C(20) C(21) 1.379(9)

C(21) C(22) 1.379(8)

C(25) C(27) 1.548(10)

C2 H() 950(7)

C3) H(2) 950(7)

CH) H@G3) .949(6)

C(9) H(4) 950(6)

C(13) H(5) 950(6)

C(14) H(6) 950(6)

C(18) H(7) 950(7)

C(20) H(8) .950(6)

C(21) H(9) 950(7)

C(22) H(10) 949(7)

C(24) H(11) .952(8)

C(24) H(12) .949(8)

C(24) H(13) .948(8)

C(27) H(14) .952(8)

C27 H(15) .949(8)

C(27) H(16) 952(7)

17. A process for preparing substantially pure Form 1 of N-methyl-N-(3-{3-[2-

thienylcarbonyl}-pyrazol-[1,5-0]-pyrimidin-7-y1} phenyl)acetamide, comprising the steps of:



19. The process of claim17, wherein the step of formng a solution
conprises the steps of providin

N- et Pglm"&‘ﬁé%"i E:(Z)n E Qgteln%gqmﬂﬂ”ﬂ,“m'”mr [1,5-a] - pyrgcfnidonadosy! } Phenyl)

C

N- et hyl - N- (3-{3-[ 2-t hi enyl car bonyl"] -Pyrazdl -[ 1, 5-a] - pyri ni di n-7-yl } phenyl )
- acetamde with a crystallization golvent. 20. The process of claim19,
wherein the N-nmethyl -N-(3-{3-[2-t hi%’n‘yl car bonyl ] - pyrazol -

1,5-al-pyrim. d.n-7zvl)phenyl)a ] | ' 5 NiiMd-1243. The
E)r oc eg g %F%!P#‘r?’i@f, Xﬁﬁg?%%n‘%%%%eﬂ%ﬁpﬁ&go Acdibnd Bla RemBuryBNL (- (332
[\I—lm;t hill - l\maly[c&bbgyl].?j}nﬁhw[c,la:oqwmi@ipysﬁkpﬁenyl)apztamide; and .

,5-a]-pyrimdin-7- enyl Jacetam de j.s .provi ded.as .aconcentrate in an

or gani°€°1§é§¥¥ WS‘HPP” é’!‘.“p Sﬁ%‘c‘)‘é’%‘% %93°811‘=5Pﬁ$ g’f,"”(ﬁ%ﬁa&ﬂﬁ ]EC‘HE’CIEOSOI vent
CONpriiges mRé Prob&8of fkinP17 fietherdmpfising Kedtepaf: of claim 19 further

conprising the step of heating the crystgllization solvent to effect
di ssoldmingthe gollected cnsmtﬂy}d%m@y}éﬂfe%mi
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cooling the solution to forma mass of crystals, and collecting the
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25. A process for preparing substantially pure Form I of N-methyl-N-(3-{3-[2-

The

thienylcarbonyl}-pyrazol-{1,5-a]-pyrimidin-7-yi}phenyl)acetamide comprising the steps of:
forming a solution of a crystallization solvent comprising methanol and N-methyl-N-(3-{3-[2-
thienylcarbonyl]-pyrazol-[1,5-}-pyrimidin-7-yl} phenyl)acetamide; and
cooling the solution to form a mass of crystals, and collecting the crystals to the Form IL
26.  The process of claim 25 further comprising the step of:
drying the collected crystals to yield substantially pure Form Il
27.  The process of claim 25, wherein the step of forming a solution comprises the steps of:
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38. A Con‘pOﬁl ti,on conprising substantially pu?g&%orm I ?ﬁﬁﬁﬁmﬂf
met hyl - N- ( 30{and 5.
cooling the composition to form the polymorph Form I according to claim 1.
33. A polymorph Form I of N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-{1,5-a]-
pyrimidin-7-yl}phenyl)acetamide made according to the process of claim 32.

34. A process for converting a polymorph Form I of N-methyl-N-(3-{3-[2-

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

providing a composition comprising the polymorph Form II according to claim 9; and

milling the composition one or more times to form the polymorph Form I according to claim 1.
35. A polymorph Form I of N-methyl-N-(3-{3-[2-thienylcarbonyl]}-pyrazol-[1,5-a]-
pyrimidin-7-yl} phenyl)acetamide made according to the process of claim 34.
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' 40. The compoéition of claim 39, wherein the composition is in the form of a pill, capsule
or tablet.
41.  The composition of claim 40, wherein the Form I is present in a unit dosage form at an
amount of about 0.1 to 250 mg.
42, A composition comprising substantially pure Form II of N-methyl-N-(3-{3-[2-

thienylcarbonyl)-pyrazol-[1,5-a]-pyrimidin-7-yl } phenyl)acetamide according to claim 10 and a
pharmaceutically acceptabie carrier.

43. The composition of claim 42, wherein the composition is formulated for oral
administration.

44.  The composition of claim 43, wherein the composition is in the form of a pill, capsule
or tablet.

45.  The composition of claim 44, wherein the Form II is present in a unit dosage form at an
amount of about 0.1 to 250 mg.

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



52. A nmethod for inducing sedation.or. hypnosis in a patient in need
thereof, conprising admnisteri EHM t he atlent an effective anount of
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47. A method for inducing sIeep in a patient in need thereof, cdmprising administering to
the patient an effective amount of substantially pure Form I of claim 1.

48. A method for inducing sedation or hypnosis in a patient in need thereof, comprising
administering to the patient an effective amount of substantially pure Form I of claim 1.

49. A method for inducing skeletal muscle relaxation in a patient in need thereof,
comprising administering to the patient an effective amount of substantially pure Form I of
claim 1.

50. A method for treating insomnia in a patient in need thereof, comprising administering
to the patient an effective amount of substantially pure Form II of claim 9.

51. A method for inducing sleep in a patient in need thereof, comprising administering to
the patient an effective amount of substantially pure Form II of claim 9.

52. A method for inducing sedation or hypnosis in a patient in need thereof, comprising
administering to the patient an effective amount of substantially pure Form II of claim 9.

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

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