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CRYSTALLINE ANTIFUNGAL COMPOUNDS

FIELD OF THE INVENTION
[1] The present subject matter relates to novel crystalline forms of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one, pharmaceutical compositions containing these crystalline forms, methods of
using these crystalline forms for treating and/or preventing various microbial and/or
fungal infections or disorders, and processes for obtaining these crystalline forms. In
particular, the present subject matter relates to the specific crystalline Forms |, 11, Ill, IV
V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-
triazol-1-yl)propyllquinazolin-4(3H)-one.
BACKGROUND OF THE INVENTION
{2) U.S. Patent No. 5,807,854 discloses various novel antifungal compounds of the
formula I
R R, (o]

OH
74 T N |
N
\%N Ar /‘\
R3 N
I

methods of making these compounds, pharmaceutical compositions containing these

)

compounds, and their use in the treatment or prevention of fungal infections in animals.
One of the specifically exemplified compounds falling within this genus is albaconazole,
which also has the chemical name (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin4(3H)-one. = However, this
patent does not disclose, refer to, or even suggest the benefits to obtaining specific
crystalline forms of the compounds of formula |.

[3] To prepare pharmaceutical compositions containing (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one
for administration to mammals in accordance with exacting health registration
requirements of the U.S. and intemational health registration authorities, e.g. the U.S.
Food and Drug Administration’s Good Manufacturing Practice (“GMP") requirements,
there is a need to produce (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
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methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one in as pure a form as

possible, especially a form having constant and consistent physical properties.

SUMMARY OF THE INVENTION

[4] Accordingly, the present subject matter provides various crystalline forms of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one represented by formula II:

II

[5] This compound was previously known to exist in an amorphous form. It has now
been recognized that the compound can exist as one of six crystalline forms that are
presently identified. Accordingly, a crystalline form of this compound is contemplated
herein, such as a pure crystalline form substantially devoid of the compound's amorphous
form and any residual solvent. In this regard, substantially pure crystalline forms of each
of Forms I, II, III, IV and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one are contemplated herein.

[6] In this regard, one embodiment of the present subject matter relates to a crystalline
form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
triazol-1-yl)propyl]quinazolin-4(3H)-one comprising the reaction product of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]lquinazolin-4(3H)-one and an organic solvent. In a further embodiment, the
present subject matter relates to a crystalline form of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-
one comprising the reaction product of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one and an organic

solvent in the presence of water.
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[7] In a preferred embodiment of the present subject matter relates to a crystalline form
of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one selected from the group consisting of Form VI, Form I,
Form II, Form III and Form IV, wherein

Form VI has at least one property selected from the group consisting of:

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 10.1, 12.1, 13.3, 14.5, 15.0, 16.0, 16.6, 17.0, 17.4, 18.8, 19.2, 19.7, 21.1, 22.3, 23.9,
24.2,24.8, 25.7, 26.7, 27.6, 28.6, 28.9, 29.3, 29.7, 30.0, 30.5, 30.8, 31.3, 33.3, 33.7, 34.3,
35.0, 35.5, 36.5, 36.7, 37.4, and 39.5 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 10.1, 14.5, 16.0, 21.1, 24.8, and 25.7 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 14.5, 16.0, 21.1, 24.8, and 25.7 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 21.1, 24.8, and 25.7 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising a 2-theta position at
about 10.1 +/- 0.2; and

an infrared spectra having characteristic infrared spectral peak positions at 1607, 1555,
1468, 1400, 1361, 1316, 1280, 1218, 1165, 1102, 1014, 976, 938, 760, and 698 cm’';
Form I has at least one property selected from the group consisting of:

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 4.11, 8.22, 9.39, 11.29, 12.41, 13.21, 13.62, 14.43, 14.93, 15.7, 16.74, 17.3, 17.57,
18.79, 20.88, 21.88, 22.62, 23.64, 23.82, 25.2, 26.77, 27.21, 28.57, 29.16, 29.97, 30.75,
31.35, 45.28, 48.87, and 55.02 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 4.11, 8.22, 9.39, 11.29, 12.41, 13.62, 16.74, 17.57, 18.79, 23.82, and 25.2 +/- 0.2;
and an infrared spectra pattern comprising spectral lines at 1673.3, 1600.0, 1557.5,
1501.2, 1462.7, 1403.9, 1319.4, 1273.9, 1254.6, 1139.0, 1101.8, 1061.8, 967.2, 902.7,
801.3, 783.6, 664.1, and 630.1 cm™;

Form II has at least one property selected from the group consisting of:

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 2.72, 5.31, 6.35, 7.98, 8.37,9.01, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98, 15.93, 16.77,
17.56, 17.91, 18.86, 19.37, 21.08, 21.78, 22.31, 22.82, 23.84, 25.32, 26, 26.83, 27.35,
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28.5, 28.96, 29.38, 30.14, 31.58, 32.41, 33.63, 34.94, and 46.1 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 6.35, 7.98, 8.37, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98, 16.77, 17.56, 18.86, 21.08,
23.84,25.32,26.83, and 27.35 +/- 0.2; and

an infrared spectra pattern comprising spectral lines at 1677.0, 1600.0, 1557.5, 1498.8,
1462.3, 1318.2, 1272.4, 1253.0, 1170.2, 1137.7, 1102.0, 1060.7, 967.0, 932.6, 902.0,
857.2, 801.3, 785.1, 693.5, 664.9, and 630.7 cm';

Form III has at least one property selected from the group consisting of:

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 4.08, 5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 14.33, 14.68, 14.89,
15.57, 16.35, 16.68, 17.27, 17.63, 18.66, 19.32, 20.85, 22.12, 22.49, 23.58, 24.63, 25.02,
26.65,27.12,28.74, 29.11, 29.81, 31.35, and 33.48 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 4.08, 5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 15.57, 17.63, 18.66,
20.85, 26.65, and 27.12 +/- 0.2; and

an infrared spectra pattern comprising spectral lines at 1677.0, 1600.0, 1557.5, 1498.3,
1462.6, 1403.0, 1318.4, 1272.5, 1254.1, 1170.0, 1138.7, 1101.6, 1060.2, 1016.4, 966.7,
932.7,902.4, 855.5, 801.5, 785.8, 694.0, 677.9, 665.4, 631.7, 532.7, and 411.6 cm™; and
Form IV has at least one property selected from the group consisting of:

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 3.74, 4.15, 7.5, 8.33, 9.61, 11.16, 11.61, 12.49, 13.29, 13.64, 14.41, 15.43, 15.74,
16.90, 17.71, 18.25, 18.74, 19.30, 20.43, 21.78, 23.20, 24.26, 24.78, 25.11, 26.03, 26.86,
27.25, 28.00, 29.05, 30.07, 30.91, and 32.05 +/- 0.2;

a characteristic X-ray powder diffraction (XRPD) pattern comprising 2-theta positions at
about 4.15, 7.5, 8.33, 9.61, 11.16, 12.49, 13.29, 13.64, 14.41, 16.90, 18.74, 24.78, and
25.11 +/- 0.2; and

an infrared spectra pattern comprising spectral lines at 1671.0, 1601.0, 1557.5, 1503.3,
1462.7, 1404.1, 1319.8, 1274.4, 1254.9, 1210.2, 1139.1, 1102.1, 1062.2, 967.4, 933.5,
902.8, 845.0, 801.4, 782.9, 693.8, 677.7, 663.6, and 630.2 cm’’; and
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[8] Still another embodiment of the present subject relates to a pharmaceutical
composition comprising an effective amount of the crystalline Form I, II, III, IV or VI of
(1IR,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazo-1-

yl)propyl]quinazolin-4(3H)-one according to the inventions a pharmaceutically acceptable
carrier. The crystalline Form III, Form IV, or Form VI is particularly preferred in this

regard.

[9] Still yet another embodiment of the present subject matter relates to a method of
treating microbial and/or fungal infections in a mammal comprising administering to a
mammal in need thereof an effective amount of the crystalline Form I II, III, IV or VI of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one according to the invention or a pharmaceutical
composition comprising said crystalline form. The crystalline Form III, Form IV, or Form
VI is particularly preferred in this regard.

[10] StilI yet another embodiment of the present subject matter relates to a method of
treating and/or preventing Chagas Disease in a mammal comprising administering to a
mammal in need thereof an effective amount of the crystalline Form I, II, III, IV or VI of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
ylpropyllquinazolin-4(3H)-one according to the invention or a pharmaceutical
composition comprising said crystalline form. The crystalline Form III, Form IV, or Form

Vl is particularly preferred in this regard.
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[11] In still another embodiment, the present subject matter relates to a process for
preparing a crystalline Form I or II of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one comprising:

crystallizing a crystalline Form I or It of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2 hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one  from an
amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one using supercritical CO, crystallization
conditions.
[12] Yet another embodiment of the present subject matter relates to a process for
preparing a crystalline Form II of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one comprising:

adding an amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propylJquinazolin-4(3H)-one to a solvent
selected from the group consisting of ethanol, ethyl acetate, dichloromethane, and a
combination of ethanol and ethyl acetate to form a solution or suspension; and

crystallizing a crystalline Form III of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one ~ from  said
solution or suspension.
[13] Moreover, another preferred embodiment of the present subject matter relates to a
process for preparing a crystalline Form III of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-
one comprising; dissolving (1R,2R)-7-chloro-3-{2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1 ,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one in a solvent selected
from the group consisting of ethanol, ethyl acetate, dichloromethane, and a combination
of ethanol and ethy! acetate to form a solution;

crystallizing crystalline Form III of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl ]quinazolin-4(3H)-one; and

drying said crystalline Form III of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
[14] In a particularly preferred embodiment in this regard, the (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one dissolved in the solvent is the amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl |quinazolin-4(3H)-
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on¢, However, any form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1 H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one may be suitable for these
purposes.
[15] Still another preferred embodiment of the present subject matter relates to a process
for preparing a crystalline Form III of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazo-1-yl)propyl]quinazolin-4(3H)-one comprising:
adding (IR,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one to ethanol to form a solution or

suspension;
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crystallizing crystalline Form Ill of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-

hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one; and
. drying said crystalline Form Il of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-

hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
[16]in another preferred embodiment, the present subject matter relates to a process for
preparing a crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-inethyl-3-(1 H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one comprising:

storing an amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one for 3 months at
40°C and 75% HR;

transforming some of said amorphous (1R,2R)-7-chloro-3-{2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one to a crystalline
Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
triazol-1-yl)propyllquinazolin-4(3H)-one during storage; and

obtéining said crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
[17]In another preferred embodiment, the present subject matter relates to a process for
preparing a crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one comprising:

dissolving (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one in ethanol to form a solution;

adding the solution to water to form a suspension;

stirring the suspension for more than 30 minutes;

obtaining crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one; and

separating said crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl|-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one.
[18]in a particularly preferred embodiment in this regard, the (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin4(3H)-one
dissolved in the solvent is the amorphous form or Form IlI of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
However, any form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one may be suitable for these purposes.
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[19)in another preferred embodiment, the present subject matter relates to a process for
preparing a crystalline Form V of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one comprising:

dissolving (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one in ethyl acetate to form a solution;

adding hexane to the solution;

optionally adding diethyl ether to the solution;

crystallizing crystalline Form V of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]lquinazolin-4(3H)-one; and

separating said crystalline Form V of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyljquinazolin-4(3H)-one.
[20)In a particularly preferred embodiment in this regard, the (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one
dissolved in the solvent is the amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one.
However, any form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one may be suitable for these purposes.
[21]In another preferred embodiment, the present subject matter relates to a process for
preparing a crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one comprising:

forming a solution or suspension of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one in an aqueous
ethanol solvent;

crystallizing Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyljquinazolin4(3H)-one  from said solution or
suspeﬁsion; and

separating said crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2—hydroxy—1 -methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
[22]in one embodiment, the present subject matter relates to a process of making a
substantially pure crystalline monohydrate form of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl) propyl]quinazolin-4(3H)-one
in certain organic solvents and water. This monohydrate form of (1R,2R)-7-chloro-3-{2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 ,4-triazol-1-yl) propyl]quinazolin-
4(3H)-one can also be known as Form VI of (1R,2R)-7-chloro-3-{2-(2,4-diflucrophenyl)-
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2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl) propyllquinazolin-4(3H)-one. In one
embodiment in this regard, the present subject matter relates to a process of making a
substantially pure crystalline Form VI of (1R,2R)-7-chloro-3-{2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl) propyllquinazolin-4(3H)-one in certain organic
solvents and water. In one particular embodiment of the present subject matter, the
substantially pure crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl) propyllquinazolin-4(3H)-one, comprises the
reaction product of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyilquinazolin-4(3H)-one and an organic solvent and water. In
a preferred embodiment, the organic solvent is a polar solvent. In a further preferred
embodiment, the polar solvent is acetone or an alcohol. In a preferred embodiment in
this regard, the alcohol is selected from the group consisting of ethanol, methanol,
isopropanol, n-propanol, and acetone. In an especially preferred embodiment, the
substantially pure crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one, comprises the
reaction product of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one and ethanol and water. In another
preferred embodiment, the substantially pure crystalline form of (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl) propyllquinazolin-
4(3H)-one comprises the monohydrate of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.

[23])In another embodiment, the present subject matter relates to a process for preparing
a crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-
3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one comprising:

' forming a solution or suspension of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one in an aqueous
solvent and an organic solvent selected from the group consisting of ethanol, methanol,
isopropanol, n-propanol, and acetone;

crystallizing Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin4(3H)-one from said solution or
suspension; and

separating said crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluocrophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin<4(3H)-one.
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[24] In another embodiment, the present subject matter relates to a process for preparing a
crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-
3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one comprising:

adding (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one to aqueous ethanol to form a solution- or
suspension;

crystallizing a crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one =~ from  said
solution or suspension; and

separating said crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one.
[25] In an alternative preferred embodiment, the present subject matter relates to a process
for preparing a crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one comprising:

adding (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one to ethanol to form a mixture;

adding said mixture to water to form a solution or suspension;

crystallizing a crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one ~ from  said
solution or suspension; and

separating said crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl)quinazolin-4(3H)-one. In a particularly
preferred embodiment, the mixture of albaconazole and ethanol is a solution of
albaconazole in ethanol.
[26] In a particularly preferred embodiment in this regard, the (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one used to form the mixture, or the solution or suspension, is the amorphous form,
Form III, Form IV, or combinations thereof of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]Jquinazolin-4(3H)-
one. However, any form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyl]Jquinazolin-4(3H)-one may be suitable for these

purposes.
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BRIEF DESCRIPTION OF THE FIGURES
[27)Fig. 1 presents a characteristic X-ray powder diffraction (XRPD) pattern of the
crystalline Form | of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one.
[28]Fig. 2 presents a characteristic infrared (IR) spectrum of the crystalline Form | of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.
[29]Fig. 3 presents a characteristic differential scanning calorimetry (DSC) thermogram
of the crystalline Form | of (1R,2R)-7-chioro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one.
[30]JFig. 4 presents a characteristic XRPD pattern of the crystalline Form I of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one. '
[31]JFig. 5 presents a characteristic IR spectrum of the crystalline Form Ii of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one.
[32)Fig. 6 presents a characteristic DSC thermogram of the crystalline Form |l of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.
[33JFig. 7 presents a characteristic XRPD pattern of the crystalline Form Il of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one.
[34]Fig. 8 presents a characteristic IR spectrum of the crystalline Form Il of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyi-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.
[35]Fig. 9 presents a characteristic DSC thermogram of the crystalline Form Ill of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one.
[36]Fig. 10 presents a characteristic XRPD pattern of the crystalline Form IV of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyllquinazolin-4(3H)-one. V
[37)Fig. 11 presents a characteristic IR spectrum of the crystalline Form IV of (1R,2R)-7-
chloro-3-{2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyllquinazolin-4(3H)-one.
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[38)Fig. 12 presents a characteristic DSC thermogram of the crystalline Form IV of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one. '

[39]Fig. 13 presents a characteristic XRPD pattemn of the crystalline Form V of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one.

[40)Fig. 14 presents a characteristic IR spectrum of the crystalline Form V of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyi)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.

[41)Fig. 15 presents a characteristic DSC thermogram of the crystalline Form V of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.

[42)Fig. 16 presents a characteristic XRPD pattern of the crystalline Form VI of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one.

[43)Figs. 17a-c present a characteristic IR spectrum of the. crystalline Form VI of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin4(3H)-one. The complete IR Spectrum of Fig. 17a is displayed in
ﬁigher resolution in Figures 17b, 17c, and 17d to show characteristic peaks.

[44)Figs. 1Ba-c present three characteristic DSC thermograms of the crystalline Form VI
of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl] quinazolin-4(3H)-one.

[45)Fig. 19 presents an ORTEP drawing of the crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyi-3-(1H-1,2 4-triazol-1-yl)propyl] quinazolin-
4(3H)-one. Atoms are represented by 50% probability anisotropic ellipsoids.

[46)Fig. 20 presents a packing diagram of the crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
4(3H)-one viewed along the a crystallographic axis. Hydrogen atoms omitted for clarity.
[47]Fig. 21 presents a packing diagram of the crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyi-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
4(3H)-one viewed along the b crystallographic axis. Hydrogen atoms omitted for clarity.
{48)Fig. 22 presents a packing diagram of the crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
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4(3H)-one viewed along the c crystallographic axis. Hydrogen atoms are omitted for
clarity.

[49]Fig. 23 presents a packing diagram of the crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
4(3H)-one viewed along the a crystallographic axis with hydrogen bonding represented
with dashed lines. Hydrogen bonding between adjacent molecules of (1R,2R)-7-chloro-
3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
4(3H)-one and water molecules generates a three-dimensional network. The water
molecules reside in channels running parallel to the crystallographic a axis.

DETAILED DESCRIPTION OF THE INVENTION

[S0]JAs used herein, the terms "administering”, “administration”, and like terms refer to
any method which, in sound medical or cosmetic practice, delivers the composition to a
subject in such a manner as to provide a therapeutic effect.

[51] The phrase “aqueous solvent” as used herein refers to a solvent such as water or
containing water. Other dissolved components may be present in small amounts, such
as, for example, salts, buffers, and other components understood by one of ordinary
skill in the art to be optionally present in an aqueous solution.

[52)The phrase “crystalline form” as used herein refers to crystals of the same molecule
having different physical properties as a result of the order of the molecules in the
crystal lattice. Accordingly, as used herein the phrase “crystalline form” is intended to
refer to different crystalline forms, polymorphs, pseudopolymorphs, and solvate forms of
a single molecular entity. Different crystalline forms of a single compound may have
different chemical, physical, mechanical, electrical, thermodynamic, and/or biological
properties from each other. The differences in physical properties exhibited by
crystalline forms affect pharmaceutical parameters such as storage stability,
compressibility, density (important in formulation and product manufacturing),
dissolution rates (an important factor in determining bio-availability), solubility, melting
point, chemical stability, physical stability, powder flowability, compaction, and particle
morphology. Each separate crystalline form of an individual compound will exhibit
consistent chemical, physical, mechanical, electrical, thermodynamic, and biological
properties.

1"
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[53]The phrase “derivative” as used herein refers to any hydrate, solvate, salt, racemate,
isomer, enantiomer, prodrug, metabolite, ester, or other analog or derivative of a
particular chemical compound or molecule. The term “derivative” may also mean a
modification to the disclosed compounds including, but not limited to, hydrolysis,
reduction, or oxidation products, of the disclosed compounds. Hydrolysis, reduction, and
oxidation reactions are known in the art.

{s4]Differences in stability can result from changes in chemical reactivity (e.g. differential
oxidation, such that a dosage form discolors more rapidly when comprised of one
crystalline form than when comprised of another crystalline form) or mechanical
changes (e.g. tablets crumble on storage as a kinetically favored crystalline form
converts to thermodynamically more stable crystalline form) or both (e.g. tablets of one
crystalline form are more susceptible to breakdown at high humidity). As a result of
solubility/dissolution differences, some crystalline form transitions affect potency and/or
toxicity. In addition, the physical properties of the crystal may be important in
processing; for example, one crystalline form might be more likely to form solvates or
might be difficult to filter and wash free of impurities (i.e. particle shape and size
distribution might be different between one crystalline form relative to the other).

[55]As used herein, the phrases an “effective amount” or a “therapeutically effective
amount” of an active agent or ingredient, or pharmaceutically active agent or ingredient,
which are synonymous herein, refer to an amount of the pharmaceutically active agent
sufficient enough to have a therapeutic effect upon administration. A therapeutically
effective amount of the pharmaceutically active agent may, will, or is expected to cause
a relief of symptoms. Effective amounts of the pharmaceutically active agent will vary
with the particular condition or conditions being treated, the severity of the condition, the
duration of the treatment, the specific components of the composition being used, and
like factors.

[56]As used herein, the phrase "pharmaceutically acceptable salts" refers to salts of
certain ingredient(s) which possess the same activity as the unmodified compound(s)
and which are neither biologically nor otherwise undesirable. A salt can be formed with,
for example, organic or inorganic acids. Non-limiting examples of suitable acids include
acetic acid, acetylsalicylic acid, adipic acid, alginic acid, ascorbic acid, aspartic acid,
benzoic acid, benzenesulfonic acid, bisulfic acid, boric acid, butyric acid, camphoric
acid, camphorsulfonic acid, carbonic acid, citric acid, cyclopentanepropionic acid,
digluconic acid, dodecylsulfic acid, ethanesulfonic acid, formic acid, fumaric acid,
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glyceric acid, glycerophosphoric acid, glycine, glucoheptanoic acid, gluconic acid,
glutamic acid, glutaric acid, glycolic acid, hemisulfic acid, heptanoic acid, hexanoic acid,
hippuric acid, hydrobromic . acid, hydrochloric acid, hydroiodic acid,
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, mucic acid, naphthylanesulfonic acid, naphthylic acid,
nicotinic acid, nitrous acid, oxalic acid, pelargonic, phosphoric acid, propionic acid,
saccharin, salicylic acid, sorbic acid, succinic acid, sulfuric acid, tartaric acid, thiocyanic
acid, thioglycolic acid, thiosulfuric acid, tosylic acid, undecylenic acid, and naturally and
synthetically derived amino acids.

[57]If organic bases are used, poorly volatile bases are preferably employed, for
example low molecular weight alkanolamines such as ethanolamine, diethanolamine, N-
ethylethanolamine, N-methyldiethanolamine, triethanolamine, diethylaminoethanol, 2-
amino-2-methyl-n-propanol, dimethylaminopropanol, 2-amino-2-methylpropanediol, and
triisopropanolaminé. Ethanolamine is particularly preferred in this regard. Further
poorly volatile bases which may be mentioned are, for example, ethylenediamine,
hexamethylenediamine,  morpholine, piperidine, piperazine, cyclohexylamine,
tributylamine, dodecylamine, N,N-dimethyldodecylamine, stearylamine, oleylamine,
benzylamine, dibenzylamine, N-ethylbenzylamine, dimethylstearylamine, N-
methylmorpholine, N-methylpiperazine, 4-methylcyclohexylamine, and N-
hydroxyethylmorpholine.

[58]Salts of quatermmary ammonium hydroxides such as trimethylbenzylammonium
hydroxide, tetramethylammonium hydroxide, or tetraethylammonium hydroxide can also
by used, as can guanidine and its derivatives, in particular its alkylation products.
However, it is also possible to employ as salt-forming agents, for example, low
molecular weight alkylamines such as methylamine, ethylamine, or triethylamine.
Suitable salts for the components to be employed according to the present subject
matter are also those with inorganic cations, for example alkali metal salts, in particular
sodium, potassium, or ammonium salts, alkaline earth metal salts such as, in particular,
the magnesium or calcium salts, as well as salts with bi- or tetravalent cations, for
example the zinc, aluminum, or zirconium salts. Also contemplated are salts with
organic bases, such as dicyclohexylamine salts; methyl-D-glucamine; and salts with
amino acids, such as arginine, lysine, and so forth. Also, the basic nitrogen-containing
groups can be quatemized with such agents as lower alkyl halides, such as methyl,
ethyl, propyl, and butyl chlorides, bromides, and iodides; dialkyl sulfates, such as
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dimethyl, diethyl, dibutyl, and diamy! sulfates; long chain halides, such as decyl, lauryl,
myristyl, and stearyl chlorides, bromides, and iodides; asthma halides, such as benzyl
and phenethyl bromides; and others. Water or oil-soluble or dispersible products are
thereby obtained.

[59)The phrase “reaction product” as used herein refers to any crystalline form obtained
from the processes described herein, including but not limited to anhydrates, hydrates,
polymorphs, solvates, N-oxides, and/or salts of these crystalline forms.

[60]The phrase “substantially pure” as used herein refers to an individual crystalline form
which is substantially devoid of all other crystalline forms, as well as degradation
products of the crystalline form, the amorphous form, and any residual solvent, and is at
least 85% pure on a % weight basis, unless otherwise specified. Preferably, the
crystalline form has at least 90% purity on a % weight basis. More preferably, the
crystalline form has at least 93% purity on a % weight basis. Yet more preferably, the
crystalline form has at least 95% purity on a % weight basis. Yet even more preferably,
the crystalline form has at least 97% purity on a % weight basis.

[61)The term “treating” as used herein refers to the process of producing an effect on
biological activity, function, health, or condition of an organism in which such activity is
maintained, enhanced, diminished, or applied in a manner consistent with the general
health and well-being of the organism.

[62]Other terms as used herein are meant to be defined by their well-known meanings in
the art.

Crystalline Forms of (1R,2R)-7-chloro-3-[2-(2 4-difluorophenyl!)-2-hydroxy-1-

methyl-3-(1H-1.2,4-triazol-1-yl)propyllquinazolin-4(3H)-one

[63]Six different crystalline forms of the compound (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin4(3H)-one
have presently been identified: crystalline Forms |, I, lll, IV, V, and VI. Of these
different crystalline forms, the most preferred will provide an antifungal, antimicrobial
drug having the lowest impurity content, most consistent product quality, most
consistent physical characteristics including color, rate of dissolution, and ease of
handling, and greatest long term stability in comparison to the other crystalline forms or
the amorphous form.

{e4)Accordingly, the present subject matter relates to methods of identifying, obtaining,
and purifying the various crystalline forms of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
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2-hydroxy-1-methy}-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one. These

crystalline forms, namely Forms [-VI, were identified as six distinct crystal forms.
Certain physical characteristics of these crystalline forms generated during

crystallization studies, are as follows:

Form I: typically obtained by crystallizing the amorphous form using supercritical
CO;, crystallization conditions. This form displays a characteristic XRPD pattern,

- a characteristic IR spectrum, and a characteristic DSC profile.

Form |I: typically obtained by crystallizing the amorphous form using supercritical
CO. crystallization conditions. This form displays a characteristic XRPD pattern,
a characteristic IR spectrum, and a characteristic DSC profile.

Form lll: typically obtained under standard crystallization conditions using a
variety of solvents such as ethanol, ethyl acetate, dichloromethane, and a
combination of ethanol and ethyl acetate. This form displays a characteristic
XRPD patten, a characteristic IR spectrum, and a DSC profile with a strong
endothermic peak onset at about 99°C. No degradation products of form Ill were
detected after 6 months of storage at 30°C/65% RH and 25°C/60% RH.

Form IV: typically obtained by first dissolving any form in ethanol, then
suspending this solution in water and stirring for a certain amount of time. This
form may also be obtained directly from the amorphous form or Forms Il or VI of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
triazol-1-yl)propyllquinazolin-4(3H)-one after storage for an extended period of
time, for example after storage for 3 months at 40°C and 75% RH, as some but
not all of the original form converts to Form IV. This form displays a
characteristic XRPD pattern, a characteristic IR spectrum, and a DSC profile with
a strong endothermic peak onset at about 121°C.

Form V: typically obtained under standard crystallization conditions, typically by
first dissolving the amorphous form in ethyl acetate, then adding hexane to this
solution. Diethyl ether can then be optionally added. This form displays a
characteristic XRPD pattern, a characteristic IR spectrum, and a DSC profile with
a strong endothermic peak onset at about 108°C. Form V can best be
characterized as a crystalline phase containing between about 2 and about 7%
by weight of ethyl acetate and about 0.5 to about 2.5% by weight of hexane.
Form VI typically obtained by slurrying (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl] quinazolin-
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4(3H)-one in aqueous ethanol or by slowly cooling a saturated aqueous ethanol
solution that was seeded. This forrn may be obtained when the slurry comprises
any other Form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-
3-(1H-1,2 4-triazol-1-yl)propyl] quinazolin-4(3H)-one, such as, for example, the
amorphous form, Form lll, Form IV, Form V, or combinations thereof. Complete
conversion of a Form |l slurry at 45°C to Form VI was noted after 3 hours in
ethanol-water (1:9). High water activities are preferred for preparing Form VI to
ensure that Forms Il and/or V are not generated. This form displays a
characteristic XRPD pattern, a characteristic IR spectrum, and a DSC profile with
a strong endothermic peak ranging from about 102°C to 108°C. Form VI can
best be characterized as a non-hygroscopic monohydrate.

Purity
[651The present subject matter contemplates substantially pure and/or isolated
crystalline Forms |, Il, lll, IV, V, and/or VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyi)-

2-hydroxy-1-methyi-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin4(3H)-one. In this regard,
the present subject matter contemplates each of these crystalline forms which is
substantially devoid of the amorphous form and of any residual solvent on a weight %
basis, except as otherwise noted herein. In a preferred embodiment, the present
subject matter particularly contemplates each of these crystalline forms free of any
residual solvent, except as otherwise noted herein. Notwithstanding the above,
crystalline forms contemplated herein may be in a hydrated form and thus may contain
a certain amount of water. In preferred embodiments in this regard, crystalline forms
may be formed as hydrates containing about 10% or less of water. In an alternative
preferred embodiment, the present subject matter contemplates each of these
crystalline forms further substantially devoid of the other crystalline forms.

fe6]in a preferred embodiment, the substantially pure crystalline form of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
ylpropyllquinazolin-4(3H)-one has less than about 10% by weight of a different
crystalline form or an amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one as determined on
a % weight basis.

f671ln another preferred embodiment, the substantially pure crystalline form of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
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yl)propyllquinazolin-4(3H)-one has at least 90% purity as defined by X-ray powder
diffraction. '

[68]!n another embodiment, the substantially pure crystalline form of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-
4(3H)-one has less than about 10% by weight of any residual solvent.

[63]in yet another embodiment, the substantially pure crystalline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hyd roxy;1-methyl-3-(1 H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one is storage stable for at least 6 months at about 25°C and
60% HR.

[7o0]For example, the present subject matter contemplates crystalline Form | of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one which has less than about 10% by weight of any residual
solvent and the amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one as determined on
a weight % basis; crystalline Form [l of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which has less
than about 10% by weight of any residual solvent and the amorphous form of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one as determined on a weight % basis; crystalline Form Il
of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one which has less than about 10% by weight of any residual
solvent and the amorphous form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one as determined on
a weight % basis; crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one which has less
than about 10% by weight of any residual solvent and the amorphous form of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin4(3H)-one as determined on a weight % basis; i:rystalline Form V of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one which has less than about 10% by weight of any residual
solvent and the amorphous form of (1R,2R)-7-chloro-3-{2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one as determined on
a weight % basis; and crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin4(3H)-one which has less
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than about 10% by weight of any residual solvent and the amorphous form of (1R,2R)-
7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one as determined on a weight % basis. Accordingly, the
present subject matter contemplates each of these crystalline forms having at least 90%
purity as defined by X-ray powder diffraction.
[71]in an alternative example, the present subject matter further contemplates crystalline
Form | of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
- triazol-1-yl)propyljquinazolin-4(3H)-one which also has less than about 10% by weight
of the crystalline forms I, IlI, IV, V, or VI of (1R,2R)-7-chloro-3-{2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one as determined on
a weight % basis; crystalline Form [l of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which also has
less than about 10% by weight of the crystalline forms |, lll, IV, V, or V! of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol- 1-
yl)propyllquinazolin-4(3H)-one as determined on a weight % basis; crystalline Form Il
of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one which also has less than about 10% by weight of the
crystalline forms |, I, IV, V, or VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin4(3H)-one as determined on
a weight % basis; crystalline Form IV of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which also has
less than about 10% by weight of the crystalline forms |, Il, lll, V, or VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyl]quinazolin-4(3H)-one as determined on a weight % basis; crystalline Form V of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one which also has less than about 10% by weight of the
crystalline forms |, 1, lll, IV, or VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one as determined on
a weight % basis; and crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one which also has
less than about 10% by weight of the crystalline forms |, Ii, lll, IV, or V of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one as determined on a weight % basis.
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[72]ln a preferred embodiment, the present subject matter contemplates each of the
crystalline forms I, Il, lll, IV, V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which have less
than about 7% by weight of any residual solvent and the amorphous form of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one as determined on a weight % basis, or have a 93% purity
as defined by X-ray powder diffraction. In an alternative preferred embodiment in this
regard, the present subject matter may further contemplate each of the crystalline forms
1, 1,0, 1V, V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one which also have less than about 7%
by weight of the other crystalline forms of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one as determined on
a weight % basis.

[73]in a particularly preferred embodiment, the present subject matter contemplates
each of the crystalline forms |, I, IIl, IV, V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]lquinazolin4(3H)-one
which have less than about 5% by weight of any residual solvent and the amorphous
form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
triazol-1-yl)propyllquinazolin-4(3H)-one as determined on a weight % basis, or have a
95% purity as defined by X-ray powder diffraction. In an altermnative preferred
embodiment in this regard, the present subject matter may further contemplate each of
the crystalline forms |, II, 1, 1V, V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which also have
less than about 5% by weight of the other crystalline forms of (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-
one as determined on a weight % basis.

[74]in another preferred embodiment, the present subject matter contemplates each of
the crystalline forms |, |1, Ill, 1V, V, and VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-
2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-4(3H)-one which have less
than about 10% by weight of any residual solvent. In a further preferred embodiment in
this regard, the present subject matter contemplates each of the crystalline forms |, 1,
i, 1Iv, and V of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one which have less than 7%, more preferably
less than 5% by weight, of any residual solvent. In another further preferred
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embodiment in this regard, the present subject matter contemplates the crystalline form
VI of (1R,2R)-7-chloro-3-[2-(2,4-diflucrophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-
1-yl)propyllquinazolin-4(3H)-one which has less than 7%, more preferably less than 5%
by weight of any residual solvent. In a most preferred embodiment, the crystalline form
free of residual solvent is crystalline Form VI. Notwithstanding the above, Form VI
contemplated herein is a monohydrated form and thus contains a certain amount of
water. In preferred embodiments in this regard, Form VI is a monohydrate containing
about 4% water.

[7s1ln one embodiment, the substantially pure crystalline form of (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-
one has a characteristic X-ray powder diffraction (XRPD) pattern that may contain at
least one, more preferably at least 3, most preferably at least 5, 2-theta position
selected from the group consisting of those at about 2.72, 3.74, 4.08, 4.11, 4.15, 4.17,
5.31, 5.73, 5.83, 6.22, 6.28, 6.35, 7.5, 7.77, 7.96, 7.98, 8.15, 8.22, 8.33, 8.35, 8.37,
8.80, 9.01, 9.39, 9.61, 10.1, 11.16, 11.25, 11.29, 11.35, 11.4, 11.47, 11.61, 11.66, 11.7,
12.1, 12.41, 12.44, 12.49, 12.57, 12.6, 13.06, 13.09, 13.15, 13.21, 13.29, 13.3, 13.34,
13.62, 13.64, 14.11, 14.33, 14.34, 14.41, 14.42, 14.43, 14.5, 14.52, 14.68, 14.89, 14.93,
14.98, 15.0, 15.09, 15.43, 156.57, 15.7, 15.74, 15.93, 16.95, 16.0, 16.35, 16.6, 16.68,
16.74, 16.77, 16.90, 16.98, 17.0, 17.21, 17.27, 17.3, 17.4, 17.49, 17.56, 17.57, 17.63,
17.71, 17.91, 18.25, 18.66, 18.74, 18.79, 18.8, 18.82, 18.86, 18.9, 19.2, 19.30, 19.32,
19.37, 19.7, 20.36, 20.43, 20.85, 20.88, 21.08, 21.1, 21.47, 21.78, 21.79, 21.88, 22.12,
22.27,22.3,22.31, 2249, 22.62, 22.82, 22.88, 23.20, 23.58, 23.64, 23.82, 23.84, 23.86,
23.9, 24.2, 24.26, 24.63, 24.78, 24.8, 25.02, 25.11, 25.2, 25.3, 25.32, 25.7, 25.95, 26,
26.03, 26.2, 26.65, 26.7, 26.74, 26.77, 26.83, 26.86, 27.04, 27.12, 27.21, 27.25, 27.35,
27.44, 27.6, 28.00, 28.43, 28.5, 28.57, 28.6, 28.74, 28.9, 28.96, 28.98, 29.05, 29.11,
29.16, 29.3, 29.38, 29.41, 29.7, 29.81, 29.97, 30.0, 30.07, 30.13, 30.14, 30.5, 30.73,
30.75, 30.8, 30.91, 30.98, 31.3, 31.35, 31.35, 31.58, 31.78, 32.05, 32.36, 32.41, 33.3,
33.48, 33.61, 33.63, 33.7, 33.9, 343, 34.35, 34.62, 34.94, 35.0, 35.5, 36.5, 36.7, 37.4,
39.5, 45.28, 46.1, 48.87, and 55.02 +/- 0.2.

76lin a preferred embodiment, the substantially pure crystalline form of (1R,2R)-7-
chloro-3-{2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyl]quinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern containing at least one, more preferably at least 3, most preferably at least 5, 2-
theta position selected from the group consisting of those at about 4.08, 4.11, 4.15,

20



WO 2008/021049 PCT/US2007/017476

4.17,5.73, 5.83, 6.22, 6.28, 6.35, 7.5, 7.77, 7.96, 7.98, 8.15, 8.22, 8.33, 8.35, 8.37, 8.8,
9.39, 9.61, 10.1, 11.16, 11.25, 11.29, 11.35, 11.4, 11.47, 11.66, 11.7, 12.41, 12.44,
12.49, 12.57, 12.6, 13.09, 13.15, 13.29, 13.62, 13.64, 14.34, 14.41, 14.42, 14.5, 14.89,
14.98, 15.57, 15.95, 16.0, 16.74, 16.77, 16.9, 17.49, 17.56, 17.57, 17.63, 18.66, 18.74,
18.79, 18.86. 18.9, 20.85, 21.08, 21.2, 21.2, 21.2, 23.82, 23.84, 23.86, 24.78, 24.8,
25.3, 25.11, 25.2, 25.32, 25.7, 26.65, 26.83, 27.04, 27.12, 27.35, 27.44, and 30.13 +/-
0.2. In other preferred embodiments, the substantially pure crystal form of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has two or more of the XRPD peaks identified above. In
further embodiments, the crystal form has three or more of the XRPD peaks identified
above. In yet further embodiments, the crystal form has four or more of the XRPD
peaks identified above.

[771in one embodiment, the substantially pure crystalline form of (1R,2R)-7-chloro-3-[2-
(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-
one has an infrared spectra pattern that may contain at least one spectral line position
selected from the group consisting of those at 1723.8, 1677.0, 1676.0, 1673.3, 1671.0,
1607, 1601.0, 1600.0, 1599.0, 1557.5, 1555, 1503.3, 1501.2, 1499.4, 1498.8, 1498.3,
1468, 1462.7, 1462.6, 1462.3, 1462.2, 1404.1, 1403.9, 1403.0, 1402.4, 1400, 1361,
1319.8, 1319.4, 1318.4, 1318.2, 1318.0, 1316, 1280, 1274.4, 1273.9, 1272.5, 1272 4,
1254.9, 1254.6, 1254.1, 1253.7, 1253.0, 1218, 1210.2, 1170.2, 1170.0, 1169.9, 1165,
1139.1, 1139.0, 1138.7, 1138.0, 1137.7, 1102.7, 1102.1, 1102, 1101.8, 1101.6, 1062.2,
1061.8, 1061.4, 1060.7, 1060.2, 1016.4, 1014, 976, 967.4, 967.2, 967.0, 966.7, 938,
933.5, 932.8, 932.7, 932.6, 902.8, 902.7, 902.4, 902.0, 857.4, 857.2, 855.5, 845.0,
801.5, 801.4, 801.3, 801.3, 801.2, 785.9, 785.8, 785.1, 783.6, 782.9, 760, 698, 694.0,
693.9, 693.8, 693.5, 677.9, 677.7, 677.2, 665.4, 665.1, 664.9, 664.1, 663.6, 631.8,
631.7, 630.7, 630.2, 630.1, 533.4, 532.7, and 411.6 cm™. In another embodiment, the
substantially pure crystaline form of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-
hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one is characterized
as having an infrared spectra having at least two of the characteristic infrared spectral
peak positions identified above. In yet another embodiment, the substantially pure
crystalline form is characterized as having an infrared spectra having at least three of
the characteristic infrared spectral peak positions identified above. In a further
embodiment, the substantially pure crystalline form is characterized as having an
infrared spectra having at least four of the characteristic infrared spectral peak positions
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identified above.

[78)ln a preferred embodiment, the substantially pure crystalline form of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder- diffraction (XRPD)
pattern selected from the group consisting of (A) 2-theta positions at about 4.11, 8.22,
9.39, 11.29, 12.41, 13.62, 16.74, 17.57, 18.79, 23.82, and 25.2 +/- 0.2; (B) 2-theta
positions at about 6.35, 7.98, 8.37, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98, 16.77, 17.56,
18.86, 21.08, 23.84, 25.32, 26.83, and 27.35 +/- 0.2; (C) 2-theta positions at about 4.08,
5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 156.57, 17.63, 18.66, 20.85,
26.65, and 27.12 +/- 0.2; (D) 2-theta positions at about 4.15, 7.5, 8.33, 9.61, 11.16,
12.49, 13.29, 13.64, 14.41, 16.90, 18.74, 24.78, and 25.11 +/- 0.2; (E) 2-theta positions
at about 4.17, 5.83, 6.28, 7.96, 8.35, 11.35, 11.66, 12.57, 14.34, 14.89, 15.95, 16.74,
17.49, 18.9, 21.1, 23.86, 25.3, 27.04, 27.44, and 30.13 +/- 0.2; and (F) 2-theta positions
at about 21.1, 24.8, and 25.7 +/- 0.2.

[79]ln one embodiment, the substantially pure crystalline Form | of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one has a characteristic X-ray powder diffraction (XRPD) pattern that may contain
at least one 2-theta position selected from the group consisting of those at about 4.11,
8.22, 9.39, 11.29, 12.41, 13.21, 13.62, 14.43, 14.93, 15.7, 16.74, 17.3, 17.57, 18.79,
20.88, 21.88, 22.62, 23.64, 23.82, 25.2, 26.77, 27.21, 28.57, 29.16, 29.97, 30.75, 31.35,
45.28, 48.87, and 55.02 +/- 0.2.

[8ojin a preferred embodiment, the substantially pure crystalline Form | of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyljquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group
consisting of those at about 4.11, 8.22, 9.39, 11.29, 12.41, 13.62, 16.74, 17.57, 18.79,
23.82, and 25.2 +/- 0.2. In other preferred embodiments, the substantially pure crystal
Form | has two or more of the XRPD peaks identified above. In further embodiments,
the crystal form has three or more of the XRPD peaks identified above. In yet further
embodiments, the crystal form has four or more of the XRPD peaks identified above.
[81]1ln one embodiment, the substantially pure crystalline Form | of (1R,2R)-7-chloro-3-
[2-(2.4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1673.3, 1600.0, 1557.5, 1501.2,
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1462.7, 1403.9, 1319.4, 1273.9, 12546, 1139.0, 1101.8, 1061.8, 967.2, 902.7, 801.3,
783.6, 664.1, and 630.1 cm™.

[82]in another embodiment, the substantially pure crystalline Form Il of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction () pattern
that may contain at least one 2-theta position selected from the group consisting of
those at about 2.72, 5.31, 6.35, 7.98, 8.37, 9.01, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98,
15.93, 16.77, 17.56, 17.91, 18.86, 19.37, 21.08, 21.78, 22.31, 22.82, 23.84, 25.32, 26,
26.83, 27.35, 28.5, 28.96, 29.38, 30.14, 31.58, 32.41, 33.63, 34.94, and 46.1 +/- 0.2.
[83]In a preferred embodiment, the substantially pure crystalline Form Il of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 6.35, 7.98, 8.37, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98, 16.77, 17.56,
18.86, 21.08, 23.84, 25.32, 26.83, and 27.35 +/- 0.2. In other preferred embodiments,
the substantially pure crystal Form Il has two or more of the XRPD peaks identified
above. In further embodiments, the crystal form has three or more of the XRPD peaks
identified above. In yet further embodiments, the crystal form has four or more of the
XRPD peaks identified above. '

[84]In one embodiment, the substantially pure crystalline Form Il of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazofin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1677.0, 1600.0, 1557.5, 1498.8,
1462.3, 1318.2, 1272.4, 1253.0, 1170.2, 1137.7, 1102.0, 1060.7, 967.0, 932.6, 902.0,
857.2, 801.3, 785.1, 693.5, 664.9, and 630.7 cm™.

[85]in another embodiment, the substantially pure crystalline Form Ill of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 4.08, 5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 14.33,
14.68, 14.89, 15.57, 16.35, 16.68, 17.27, 17.63, 18.66, 19.32, 20.85, 22.12, 22.49,
23.58, 24.63, 25.02, 26.65, 27.12, 28.74, 29.11, 29.81, 31.35, and 33.48 +/- 0.2.

[ssllﬁ a preferred embodiment, the substantially pure crystalline Form Il of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
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yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 4.08, 5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 15.57,
17.63, 18.66, 20.85, 26.65, and 27.12 +/- 0.2. In other preferred embodiments, the
substantially pure crystal Form lll has two or more of the XRPD peaks identified above.
In further embodiments, the crystal form has three or more of the XRPD peaks identified
above. In yet further embodiments, the crystal form has four or more of the XRPD
peaks identified above.

[87]In one embodiment, the substantially pure crystalline Form Il of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1677.0, 1600.0, 1557.5, 1498.3,
1462.6, 1403.0, 13184, 1272 .5, 1254.1, 1170.0, 1138.7, 1101.6, 1060.2, 1016.4, 966.7,
932.7,902.4, 855.5, 801.5, 785.8, 694.0, 677.9, 665.4, 631.7, 532.7, and 411.6 cm™.
[88)in another embodiment, the substantially pure crystalline Form IV of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methy!-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 3.74, 4.15, 7.5, 8.33, 9.61, 11.16, 11.61, 12.49, 13.29, 13.64, 14.41,
15.43, 15.74, 16.90, 17.71, 18.25, 18.74, 19.30, 20.43, 21.78, 23.20, 24.26, 24.78,
25.11, 26.03, 26.86, 27.25, 28.00, 29.05, 30.07, 30.91, and 32.05 +/- 0.2.

[89)in a preferred embodiment, the substantially pure crystalline Form IV of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 4.15, 7.5, 8.33, 9.61, 11.16, 12.49, 13.29, 13.64, 14.41, 16.90, 18.74,
24.78, and 25.11 +/- 0.2. In other preferred embodiments, the substantially pure crystal
Form IV has two or more of the XRPD peaks identified above. In further embodiments,
the crystal form has three or more of the XRPD peaks identified above. In yet further
embodiments, the crystal form has four or more of the XRPD peaks identified above.
[90]In one embodiment, the substantially pure crystalline Form 1V of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1671.0, 1601.0, 1557.5, 1503.3,
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1462.7, 1404.1, 1319.8, 1274.4, 1254 .9, 1210.2, 1139.1, 1102.1, 1062.2, 967 .4, 933.5,
902.8, 845.0, 801.4, 782.9, 693.8, 677.7, 663.6, and 630.2cm™".-

[91]In another embodiment, the substantially pure crystalline Form V of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 4.17, 5.83, 6.28, 7.96, 8.35, 11.35, 11.66, 12.57, 13.06, 13.34, 14.11,
14.34, 14.52, 14.89, 15.09, 15.95, 16.74, 16.98, 17.21, 17.49, 17.91, 18.82, 18.9, 20.36,
21.1, 21.47, 21.79, 22.27, 22.88, 23.86, 25.3, 25.95, 26.2, 26.74, 27.04, 27.44, 28.43,
28.98, 29.41, 30.13, 30.73, 30.98, 31.78, 32.36, 33.61, 33.9, 34.35, and 34.62 +/- 0.2.
92]in a preferred embodiment, the substantially pure crystalline Form V of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 4.17, 5.83, 6.28, 7.96, 8.35, 11.35, 11.66, 12.57, 14.34, 14.89, 15.95,
16.74, 17.49, 18.9, 21.1, 23.86, 25.3, 27.04, 27.44, and 30.13 +/- 0.2. In other preferred
embodiments, the substantially pure crystal Form V has two or more of the XRPD peaks
identified above. In further embodiments, the crystal form has three or more of the
XRPD peaks identified above. In yet further embodiments, the crystal form has four or
more of the XRPD peaks identified above. )
93]in one embodiment, the substantially pure crystalline Form V of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1723.8, 1676.0, 1599.0, 1557.5,
1499.4, 1462.2, 1402.4, 1318.0, 1272.4, 1253.7, 1169.9, 1138.0, 1102.7, 1061.4, 967.2,
932.8, 902.0, 857.4, 801.2, 785.9, 693.9, 677.2, 665.1, 631.8, and 533.4 cm™.

[94]in another embodiment, the substantially pure crystaline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyl]quinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 10.1, 12.1, 13.3, 14.5, 15.0, 16.0, 16.6, 17.0, 17.4, 18.8, 19.2, 19.7,
21.1, 22.3, 23.9, 24.2, 24 .8, 25.7, 26.7, 27.6, 28.6, 28.9, 29.3, 29.7, 30.0, 30.5, 30.8,
31.3, 33.3, 33.7, 34.3, 35.0, 35.5, 36.5, 36.7, 37.4, and 39.5 +/- 0.2. In other preferred
embodiments, the substantially pure crystal Form VI has two or more of the XRPD
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peaks identified above. In further embodiments, the crystal form has three or more of
the XRPD peaks identified above.

[95]in a preferred embodiment, the substantially pure crystalline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has a characteristic X-ray powder diffraction (XRPD)
pattern that may contain at least one 2-theta position selected from the group consisting
of those at about 10.1, 14.5, 16.0, 21.1, 24.8, and 25.7 +/- 0.2. In a further preferred
embodiment, the substantially pure crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one
has a characteristic X-ray powder diffraction (XRPD) pattern selected from the group
consisting of (F1) 2-theta positions at about 10.1, 14.5, 16.0, 21.1, 24.8, and 25.7 +/-
0.2; (F2) 2-theta positions at about 14.5, 16.0, 21.1, 24.8, and 25.7 +/- 0.2; (F3) 2-theta
positions at about 21.1, 24.8, and 25.7 +/- 0.2; and (F4 ) a 2-theta position at about 10.1
+/-0.2.

[96}In one embodiment, the substantially pure crystalline Form VI of (1R,2R)-7-chloro-3-
[2-(2,4-difluocrophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-
4(3H)-one has an infrared spectra pattern that may contain at least one spectral line
position selected from the group consisting of those at 1607, 1555, 1468, 1400, 1361,
1316, 1280, 1218, 1165, 1102, 1014, 976, 938, 760, and 698 cm™'.

[97)in other preferred embodiments, the crystal form has two or more of the XRPD
peaks identified in any one of the embodiments disclosed herein. In further
embodiments, the crystal form has three or more of the XRPD peaks identified in any
one of the embodiments disclosed herein. In yet further embodiments, the crystal form
has four or more of the XRPD peaks identified in any one of the embodiments disclosed
herein.

[98]in another embodiment, the substantially pure crystalline form of (1R,2R)-7-chloro-3-
[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)propyl]quinazolin-
4(3H)-one is characterized by at least one of the following properties: an X-ray powder
diffraction pattern substantially similar to that presented in the figure selected from the
group consisting of Fig. 1, Fig. 4, Fig. 7, Fig. 10, Fig. 13, and Fig. 16; a differential
scanning calorimetry thermogram substantially similar to that presented in the figure
selected from the group consisting of Fig. 3, Fig. 6, Fig. 9, Fig. 12, Fig. 15, Fig. 18a, Fig.
18b, and Fig. 18c; or an infrared spectra substantially similar to that presented in the

figure selected from the group consisting of Fig. 17a, 17b, 17¢, and 17d.
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[99]in a preferred embodiment, the substantially pure crystalline form of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin4(3H)-one is characterized by at least one of the following
properties: a differential scanning calorimetry thermogram exhibiting a large endotherm
at about 102°C, and having an onset temperature at about 87°C; or an infrared spectra
having characteristic infrared spectral peak positions at 1607, 1555, 1468, 1400, 1361,
1316, 1280, 1218, 1165, 1102, 1014, 976, 938, 760, and 698 cm™. In one preferred
embodiment, the substantially pure crystalline form is characterized as having an
infrared spectra having at Iéast two of the characteristic infrared spectral peak positions
at 1607, 1555, 1468, 1400, 1361, 1316, 1280, 1218, 1165, 1102, 1014, 976, 938, 760,
and 698 cm™. In another preferred embodiment, the substantially pure crystalline form
is characterized as having an infrared spectra having at least three of the characteristic
infrared spectral peak positions. In yet another preferred embodiment, the substantially
pure crystalline form is characterized as having an infrared spectra having at least four
of the characteristic infrared spectral peak positions.

(100] In a particularly preferred embodiment, the present subject matter contemplates
the substantially pure crystalline Form VI, wherein the crystalline Form VI of (1R,2R)-7-
chiloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has characteristic X-ray powder diffraction (XRPD) 2-
theta positions at about 21.1, 24.8, and 25.7 +/- 0.2. In another preferred embodiment,
the -present subject matter contemplates the substantially pure crystalline Form VI,
wherein the crystalline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one has characteristic X-ray
powder diffraction (XRPD) 2-theta positions at about 14.5, 16.0, 21.1, 24.8, and 25.7 +/-
0.2. In a further preferred embodiment, the present subject matter contemplates the
substantially pure crystalline Form VI, wherein the crystalline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyljquinazolin-4(3H)-one has characteristic X-ray powder diffraction (XRPD) 2-
theta positions at about 10.1, 14.5, 16.0, 21.1, 24.8, and 25.7 +/- 0.2. In a further
preferred embodiment, the present subject matter contemplates the substantially pure
crystalline Form VI, wherein the crystaline Form VI of (1R,2R)-7-chloro-3-[2-(2,4-
difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-yl)propyl]lquinazolin-4(3H)-one
has characteristic X-ray powder diffraction (XRPD) 2-theta position at about 10.1+/- 0.2.
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f101] In a particularly preferred embodiment, the present subject matter contemplates
the substantially pure crystalline Form VI, wherein the crystalline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2 4-triazol-1-
yl)propyllquinazolin-4(3H)-one is characterized by at least one of the following
properties: an X-ray powder diffraction pattem substantially similar to that presented in
Fig. 16; a differential scanning calorimetry thermogram substantially similar to that
presented in Fig. 18a, Fig. 18b, or Fig. 18c; or an infrared spectra substantially similar to
that presented in Fig. 17a, 17b, or 17c.

[102] In a preferred embodiment, the present subject matter contemplates the
substantially pure crystalline Form VI, wherein the crystalline Form Vi of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one is characterized by a differential scanning calorimetry
thermogram exhibiting a large endotherm at a temperature ranging from about 102°C to
108°C due to the melt. In a particularly preferred embodiment, the present subject
matter contemplates the substantially pure crystalline Form VI, wherein the crystalline
Form VI of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-
triazol-1-yl)propyllquinazolin-4(3H)-one is characterized by a differential scanning
calorimetry thermogram exhibiting a large endotherm at about 102°C due to the melt,
and wherein the onset temperature is at about 87°C.

[103] In a particularly preferred embodiment, the present subject maiter contemplates
the substantially pure crystalline Form VI, wherein the crystalline Form VI of (1R,2R)-7-
chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one has characteristic Fourier transform infrared spectral
peak positions at 1607,-1555, 1468, 1400, 1361, 1316, 1280, 1218, 1165, 1102, 1014,
976, 938, 760, and 698 cm’™.

{104] Additionally, the present subject matter contemplates substantially pure
crystalline forms of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-
(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one substantially devoid of degradation
products of the (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one. In this regard, the present subject matter
further contemplates a substantially pure crystalline Form |, I, lil, IV, V, or VI of
(1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-methyi-3-(1H-1,2,4-triazol-1-
yl)propyllquinazolin-4(3H)-one having not less than 97% purity with respect to other
forms of the compound or any degradation products. .
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Physical Characteristics
[105] The six crystalline forms of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-
1-methyl-3-(1H-1,2,4-triazol-1-yl)propyllquinazolin-4(3H)-one designated as Form |, II,
1, 1V, V, and VI can readily be distinguished from one another by examination of their
respective characteristic x-ray diffraction (XRPD) patterns (see Figs 1, 4, 7, 10, 13, and
16, respectively), characteristic IR spectra (see Figs. 2, 5, 8, 11, 14, and 17a-c,
respectively), or differential scanning calorimetry (DSC) thermograms (see Fig. 3, 6, 9,
12, 15, and 18a-c, respectively). Form VI can also be characterized by its physical
structure and atomic bond orientation (see Fig. 19) and by packing diagrams of Form VI
along the a, b, and c, crystallographic axes (see Fig. 20, 21, 22, and 23).

Form|

[106) Crystalline Form | of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2,4-triazol-1-yl)propyljquinazolin-4(3H)-one was in part identified by its
characteristic XRPD pattem. The XRPD pattern for Form | was measured on a D5000
Siemens X-ray diffractometer, having a graphite secondary monochromator and a
scintillation detector. The anode was of copper (wavelength CuKa: 1.541838 A, V= 50
kV, I=20 mA) and the ambient temperature was kept at 21°C.
[107] A characteristic XRPD pattemn distinctive to Form | was observed, as represented
by Fig. 1. The characteristic 2-theta positions and corresponding intensities observed
for this specific pattern are summarized below in Table 1.

TABLE 1
Characteristic XRPD 2-Theta Positions and Intensities for Form |

Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)

411 115

8.22 128

9.39 66

11.29 161

1241 102

13.21 95
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Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
13.62 160
14.43 206
14.93 231
15.7 104
16.74 215
173 134
17.57 178
18.79 296
20.88 151
21.88 125
22.62 98
23.64 ' 119
23.82 177
252 234
26.77 206
27.21 245
28.57 116
2.9. 16 113
29.97 110
30.75 81
31.35 93
45.28 56
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Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
48.87 42
55.02 36

[108) The most relevant 2-theta positions and corresponding intensities observed for
this specific XRPD pattern for Form | are summarized below in Table 2.

_ TABLE 2
Most Relevant XRPD 2-Theta Positions and Intensities for Form |
Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)

4.11 115

8.22 128

9.39 66
11.29 | 161
12.41 102
13.62 160
16.74 215

17.57 178
18.79 296
23.82 177

25.2 234

[109] A set of XRPD peaks that uniquely characterizes Form | has 2-theta positions at
about 4.11, 8.22, 9.39, 11.29, 12.41, 13.62, 16.74, 17.57, 18.79, 23.82, and 25.2 +/-
0.2.
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[110] The complete infrared (IR) spectrum of the crystalline Form | is shown in Fig. 2
and is characterized as summarized below in Table 3. All IR spectrum analyses
obtained and discussed herein were generated on a Bomem BM-100
spectrophotometer, unless otherwise specified.

TABLE 3
Infrared Spectrum for Form |
Frequency (cm™) (+/- 0.1)

1673.3

1600.0

15657.5

1501.2

1462.7

1403.9

1319.4

1273.9

1254.6

1139.0

1101.8

1061.8

967.2

902.7

801.3

783.6

664.1

630.1
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[111] Form | was further observed to have a characteristic endothermic peak using
DSC analysis, as represented by Fig. 3. All DSC analyses obtained herein were
measured on a Mettler-Toledo DSC-20 instrument, unless otherwise specified. The
samples (each of about 1 mg), were enclosed in aluminium pans having small holes
accurately weighted, heated over a temperature range of 40-180°C, at a scan rate of
10°’min, under a nitrogen purge. - The apparatus was calibrated with (99.9% pure)
indium.
Formll

[112] Crystalline Form Il of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2 4-triazol-1-yl)propyllquinazolin-4(3H)-one was likewise in part
identified by its characteristic XRPD patten. The XRPD pattern for Form |l was
measured on a D5000 Siemens X-ray diffractometer, having a graphite secondary
monochromator and a scintillation detector. The anode was of copper (wavelength
CuKa: 1.541838 A, V= 50 kV, I=20 mA) and the ambient temperature was kept at 21°C.
[113] A charactenistic XRPD pattemn distinctive to Form Il was observed, as
represented by Fig. 4. The characteristic 2-theta positions and corresponding
intensities observed for this specific pattern are summarized below in Table 4.

TABLE 4
Characteristic XRPD 2-Theta Positions and Intensities for Form Il
Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
2.72 176
5.31 62
6.35 126
7.98 124
8.37 177
9.01 56
114 112
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Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)

11.7 188
12.6 208
13.15 160
14.42 402
14.98 568
15.93 128
16.77 511
17.56 348
17.91 181
18.86 _ 589
19.37 108
21.08 ' 272
21.78 147
22.31 161
22.82 115
23.84 : 300
25.32 294
26 125
26.83 379
27.35 432
28.5 161
28.96 122
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Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
29.38 147
30.14 120
31.58 131
32.41 109
33.63 ' 105
34.94 77
46.1 85

[114) The most relevant 2-theta positions and corresponding intensities observed for
this specific XRPD pattern for Form |l are summarized below in Table 5.

TABLE 5
Most Relevant XRPD 2-Theta Positions and Intensities for Form Il
Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
6.35 126
7.98 124
8.37 177
114 112
11.7 188
12.6 208
13.156 160
14.42 402
14.98 568
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Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Intensities (counts)
16.77 511
17.56 348
18.86 589
21.08 272
23.84 300
25.32 294
' 26.83 379
27.35 _ 432

[115] A set of XRPD peaks that uniquely characterizes Form Il has 2-theta positions at
about 6.35, 7.98, 8.37, 11.4, 11.7, 12.6, 13.15, 14.42, 14.98, 16.77, 17.56, 18.86, 21.08,
23.84, 25.32, 26.83, and 27.35 +/- 0.2.

[116] The complete infrared spectrum of the crystalline Form 1l is shown in Fig. 5 and
is characterized as summarized below in Table 6.

TABLE 6
Infrared Sgectrqm for Form |l

Frequency (cm™) (+/- 0.1)

1677.0

1600.0

1657.5

1498.8

1462.3

1318.2

12724
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Frequency (cm™) (+/- 0.1)

1253.0

1170.2

1137.7

1102.0

1060.7

967.0

932.6

902.0

857.2

801.3

785.1

693.5

664.9

630.7

117) Form Il was further observed to have a characteristic endothermic peak using
DSC analysis, as represented by Fig. 6.
Form Il

[118] Crystalline Form Il of (1R,2R)-7-chloro-3-[2-(2,4-difluorophenyl)-2-hydroxy-1-
methyl-3-(1H-1,2 4-triazol-1-yl)propyl]quinazolin-4(3H)-one was in part identified by its
characteristic XRPD pattern. The XRPD pattern for Form Ill was measured at room
temperature using a Philips X'Pert diffractometer equipped with a 6/26 goniometer, a Cu
tube working at 50 kV and 40 mA (CuKa radiation, A = 1.5419 A), a divergence slit =
1/4°, Soller slits = 0.04 rad, an anti-scatter slit = 1/4°, a receiving slit = 0.10 mm, and a
secondary curved graphite monochromator. Data were collected in the range 2-35° of
2theta using a step-scan technique with a step size = 0.02° and a time per step = 20 s.
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[118] A characteristic XRPD patten distinctive to Form Ill was observed, as
represented by Fig. 7. The characteristic 2-theta positions and corresponding
intensities observed for this specific pattern are summarized below in Table 7.

JABLE 7
Characteristic XRPD 2-Theta Positions and Intensities for Form il
Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Relative Intensity (%)
4.08 51
56.73 34
6.22 13
7.77 36
8.15 60
8.80 30
11.25 61
11.47 29
1244 48
13.09 17
14.33 46
14.68 98
14.89 60
15.57 68
16.35 43
16.68 58
17.27 29
17.63 40

38



WO 2008/021049 PCT/US2007/017476

Characteristic XRPD 2-theta Characteristic XRPD
~ positions (+/-0.2) : Relative intensity (%)
18.66 100
19.32 ’ 12
20.85 71
22.12 25
22.49 18
23.58 29
24.63 20
25.02 24
26.65 48
27.12 77
28.74 15
29.11 . 17
29.81 23
31.35 10
33.48 8

{120 The most relevant 2-theta positions and corresponding intensities observed for
this specific XRPD pattern for Form il are summarized below in Table 8.
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TABLE 8
Most Relevan D 2-Theta Positions and Intensities for Form lil
Characteristic XRPD 2-theta Characteristic XRPD
positions (+/-0.2) Relative Intensity (%)
4.08 51
5.73 34
6.22 13
7.77 36
8.15 60
8.80 30
11.25 61
11.47 29
12.44 48
13.09 17
15.57 68
17.63 40
18.66 100
20.85 7
26.65 48
27.12 77

[121] A set of XRPD peaks that uniquely characterizes Form lll has 2-theta positions at
about 4.08, 5.73, 6.22, 7.77, 8.15, 8.80, 11.25, 11.47, 12.44, 13.09, 15.57, 17.63, 18.66,
20.85, 26.65, and 27.12 +/- 0.2.

[122) The complete infrared spectrum of the crystalline Form lll is shown in Fig. 8 and
is characterized as summarized below in Table 9.
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TABLE 9
Infrared Spectrum for Form lll

Frequency (cm™) (+/-0.1)

1677.0

1600.0

1657.5

1498.3

1462.6

1403.0

13184

1272.5

12541

1170.0

1138.7

1101.6

1060.2

1016.4

966.7

932.7

902.4

855.5

801.5

785.8

694.0
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Frequency (cm™) (+/-0.1)

677.9

665.4

631.7

532.7

4116

{1231 Form Ill was further observed to have a characteristic endothermic peak onset
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