[06007a} In a first aspect, there is provided a polymorph of (S)-2-(1-(9H-purin-6-
ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorph is Form I
having an X-ray powder diffraction pattern comprising characteristic peaks, plus or minus 0.2
degrees 26, at 17.7 degrees 20 and 24.9 degrees 20.

[0007b) In a second aspect, there is provided a polymorph of (5)-2-(1-(9H-purin-6-
ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorph is Form [
having an X-ray powder diffraction pattern substantially as shown in FIG. 1A.

[0007¢] In a third aspect, there is provided a polymorph of (5)-2-(1-(9H-purin-6-
ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorph is Form I

having a unit cell, as determined by crystal X-ray crystallography, of the following
dimensions: a= 12.6971(7)A; b =11.3577(8) A; ¢ = 15.2065 (10) A; a = 90.00°; B =
104.112°; and y = 90.00°.

[0007de] In a &fth-fourth aspect, there is provided a composition comprising the

polymorph of any one of first to feurth-third aspects, wherein the composition is substantially
free of polymorphs other than polymorphic Form I of (5)-2-(1-(9H-purin-6-ylamino)propyl)-
5-fluoro-3-phenylquinazolin-4(3H)-one.

[0007£] In a sixth-fifth aspect, there is provided a method of preparing the
polymorph of any one of the first to third aspects comprising:

a) combining (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-
one with a solvent to form a mixture;

b) heating the mixture to form a solution; and

c) cooling the heated solution to form the polymorph of any one of the first to third
aspects.

[0007f=] In a seventhrsixth aspect, there is provided a polymorph of (5)-2-(1-(9H-purin-
6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorph is Form
IT having an X-ray powder diffraction pattern comprising a characteristic peak, plus or minus
0.2 degrees 20, at 18.6 degrees 26.

[0007gh] In an eighth-seventh aspect, there is provided a polymorph of (S)-2-(1-(9H-
purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorph is

Form II having an X-ray powder diffraction pattern substantially as shown in FIG. 2A.
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[6007hi] In an ménth-eighth aspect, there is provided a polymorph of (§)-2-(1-
(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the
polymorph is Form II having a unit cell, as determined by crystal X-ray crystallography, of
the following dimensions: a = 9.1183(3) A; b = 11.3299(3) A; ¢ = 20.7936(5) A; a = 90.00°;
ff = 98.498°; and vy = 90.00°.
W@%ﬁ————k&—&—i@ﬁh&&p@b&%&@ﬁ*&&ﬁ%@%’i%@&Wﬁ@f%%ﬁﬁ%
[0007 ie] In an eleventhninth aspect, there is provided a composition comprising the

polymorph of any one of the seventl-sixth to tenth-eighth aspects, wherein the composition is
substantially free of polymorphs other than polymorphic Form II of (S)-2-(1-(9H-purin-6-
ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3 H)-one.

[0007}} In a #welfth-tenth aspect, there is provided a method of preparing the
polymorph of any one of the seventh-sixth to ninth-cighth aspects, comprising:

a) grinding polymorphic Form I of (5)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-
phenylquinazolin-4(3H)-one; and

b) stirring the ground polymorphic Form I in a solvent to form the polymorph of any one
of the seventh-gixth to ninth-cighth aspects.

[0007 k] In an thisteenth-eleventh aspect, there is provided a method of preparing a
polymorph of any one of the seventh-sixth to sinth-cighth aspects, comprising:

compressing polymorphic Form I of (5)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-
phenylquinazolin-4(3H)-one at a pressure of between about 500 psi and 5000 psi to form a
polymorph of any one of the seventh-gixth to rinth-cighth aspects.

[0007}5] Ina fourteenth-twelfth aspect, there is provided a composition comprising
polymorphic Form I and polymorphic Form II of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-
fluoro-3-phenylquinazolin-4(3H)-one, wherein:

the polymorphic Form I has an X-ray powder diffraction pattern comprising characteristic
peaks, plus or minus 0.2 degrees 20, at 17.7 degrees 20 and 24.9 degrees 26; and

the polymorphic Form II has an X-ray powder diffraction pattern comprising a characteristic
peak, plus or minus 0.2 degrees 26, at 18.6 degrees 20.

{0007 me] In a fifteenth-thirteenth aspect, there is provided a composition comprising
polymorphic Form I and polymorphic Form II of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-
fluoro-3-phenylquinazolin-4(3H)-one, wherein the polymorphic Form I has an X-ray powder
diffraction pattern substantially as shown in FIG. 1A, wherein the polymorphic Form II has
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an X-ray powder diffraction pattern substantially as shown in FIG. 2A, wherein the
composition is substantially free of polymorphs other than polymorphic Form I and
polymorphic Form II of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one.

[0007np] In a sixteenth-fourteenth aspect, there is provided a pharmaceutical
composition comprising the polymorph of any one of the first to fourth-third aspects, and
seventh-gixth to tenth-eighth aspects, and one or more pharmaceutically acceptable carriers or
excipients. |

[0007 o9&} In a seventeenth-fifteenth aspect, there is provided a kit comprising the
polymorph of any one of the first to foarth-third aspects and sevesnth-sixth to tenth-eighth
aspects, and packaging.

[6007n¥] In an eighteenth-sixteenth aspect, there is provided a pharmaceutical
composition comprising the composition of any one of the £fhfourth, eleventhninth,
fourteenth-twelfth and Hifteenth-thirteenth aspects, and one or more pharmaceutical acceptable
carriers or excipients.

[0007¢gs] In a nineteentb-seventeenth aspect, there is provided a use of a composition
comprising the polymorph of any one of the first to fousththird, and seventh-sixth to tenth
eighth aspects and one or more pharmaceutically acceptable carriers or excipients in the
manufacture of a medicament for treating a patient with acute lymphoevtic leukemia (ALL),
acute myeloid leukemia (AML), chronic lvmphocvtic teukemia (CLL). small lvmphocytic
Ilvmphoma (SLL), myelodysplastic svndrome (MDS), mveloproliferative disease (MPI),
chronic mveloid leukemia (CML), multiple myeloma (MM), indolent non-Hodgkin's
lvmphoma GNHL), refractory iNHL, non-Hodgkin's Ivmphoma (NHL), mantle cell
lvmphoma (MCL). follicular fvmphoma. Waldestrom's macroglobulinemia (WM. T-cell
Iymphoma, B-cell lvmphoma. and diffuse large B-cell lvmphoma (DLBCL isneed-ofa
[0007r€] In a twentieth-cighteenth aspect, there is provided a use of a
composition of any one of the H&hafourth, eteventhninth, fourteenth-twelfth and &feenth
thirtcenth aspects, or a pharmaceutical composition of any one of the sixteenth-fourteenth and
eighieenth-sixicenth aspects, and one or more pharmaceutically acceptable carriers or
excipients in the manufacture of a medicament for treating a patient with-s-caneer acute
lvmphocytic leukemia (ALL). acute myeloid leukemia (AML), chronic lymphoovtic
leukemia (CLL), small lvmphoevtic Ivmphoma (SLL), myvelodysplastic syndrome (MDS),
myveloproliferative disease (MPD), chronic myeloid leukemia (CML), multinle myveloma
(MM, indolent non-Hodgkin’s lvmphoma (INHL), refractory iNHL. non-Hodekin’s
lvmphoma (NHL), mantle cell Ivmphoma (MCL). follicular lvmphoma. Waldestrom’s
macroelohulinemia (WM), T-cell lvimphoma, B-cell lvmphoma, and diffuse laree B-cell
lymphoma (DLBCL). '
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CLAIMS

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form I having an X-ray powder diffraction pattern
comprising characteristic peaks, plus or minus 0.2 degrees 26, at 17.7 degrees 26 and
24.9 degrees 26.

The polymorph of claim 1, wherein the X-ray powder diffraction pattern further
comprises characteristic peaks, plus or minus 0.2 degrees 26, at 14.3 degrees 26, 17.2
degrees 20, 20.9 degrees 20, and 23.9 degrees 26.

A polymorph of (5)-2-(1-(9H-purin-6-ylamino)propy!)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form I having an X-ray powder diffraction pattern
substantially as shown in FIG. 1A.

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form 1 having a unit cell, as determined by crystal
X-ray crystallography, of the following dimensions: a = 12.6971(7)A; b = 11.3577(8) A;
¢ = 152065 (10) A; o= 90.00°; B = 104.112°; and v = 90.00°.

A polymorph of any one of claims 1 to 4 obtained by:

a) combining (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one with a solvent to form a mixture;

b) heating the mixture to form a solution; and

c) cooling the heated solution to form the polymorph of any one of claims 1 to 4.

The polymorph of claim 5, wherein the mixture is heated to a temperature of at least
50°C.

The polymorph of claim 5 or 6, wherein the heated solution is cooled to a temperature of

at least about 30°C,

The polymorph of any one of claims 5 to 7, wherein the solvent comprises water, an

organic solvent, or a mixture thereof.

52



10.

11.

12.

13.

14.

15.

16.

17.

The polymorph of any one of claims 1 to 8, wherein the polymorph-is anhydrous.

The polymorph of any one of claims 1 to 9, wherein the polymorph is a substantially pure
polymorph.

A composition comprising the polymorph of any one of claims 1 to 10, wherein the
composition is substantially free of polymorphs other than polymorphic Form I of (S)-2-
(1-(9H-purin~6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one.

A method of preparing the polymorph of any one of claims 1 to 10 comprising:

a) combining (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one with a solvent to form a mixture;

b) heating the mixture to form a solution; and

c) cooling the heated solution to form the polymorph of any one of claims 1 to 10.

The method of claim 12, wherein the mixture is heated to a temperature of at least about

50°C.

The method of claim 12 or 13, wherein the solution is cooled to a temperature of at least

about 30°C.

The method of any one of claims 12 to 14, further comprising:
isolating the polymorph as solids;

washing the isolated solids; and

drying the washed isolated solids.

The method of any one of claims 12 to 15, wherein the solvent comprises water, an

organic solvent, or a mixture thereof.

A polymorph of (S}-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form II having an X-ray powder diffraction pattern

comprising a characteristic peak, plus or minus 0.2 degrees 26, at 18.6 degrees 26.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

The polymorph of claim 17, wherein the X-ray powder diffraction pattern further
comprises characteristic peaks, plus or minus 0.2 degrees 26, at 24.3 degrees 26 and 14.0

degrees 20.

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form II having an X-ray powder diffraction pattern
substantially as shown in FIG. 2A.

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
4(3H)-one, wherein the polymorph is Form II having a unit cell, as determined by crystal
X-ray crystallography, of the following dimensions: a=9.1183(3) A; b= 11.3299(3) &; ¢
=20.7936(5) A; 0.= 90.00°; B = 98.498°; and v = 90.00°.

A polymorph of any one of claims 17 to 20 obtained by:

a) grinding polymorphic Form I of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-
3-phenylquinazolin-4(3H)-one; and

b) stirring the ground polymorphic Form I in a solvent to form the polymorph of any

one of claims 17 to 20.

The polymorph of claim 21, wherein the polymorph is obtained by further heating the
stirred mixture to form the polymorph of any one of claims 17 to 20.

The polymorph of claim 22, wherein the ground polymorphic Form I is stirred in the

solvent at a temperature of between about 10°C and 30°C.

The polymorph of claim 23, wherein the ground polymorphic Form I s stirred in the

solvent at a temperature of between about 10°C and 25°C.

The polymorph of any one of claims 21 to 24, wherein the grinding is performed using a
mortar and pestle, a high shear wet mill, a high shear dry mixer, a jet mill, a ball mill, or a

combination thereof.

The polymorph of any one of claims 21 to 25, wherein the solvent comprises an organic

solvent.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

The polymorph of claim 26, wherein the solvent comprises acetone or isopropyl alcohol.

A polymorph of any one of claims 17 to 20 obtained by compressing polymorphic Form I
of (5)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one at a
pressure of between about 500 psi and 5000 psi to convert at least a portion of the
polymorphic Form I to a polymorph of any one of claims 17 to 20.

The polymorph of any one of claims 17 to 28, wherein the polymorph is anhydrous.

The polymorph of any one of claims 17 to 29, wherein the polymorph is a substantially
pure polymorph.

A composition comprising the polymorph of any one of claims 17 to 30,wherein the
composition is substantially free of polymorphs other than polymorphic Form II of (S)-2-
(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one.

A method of preparing the polymorph of any one of claims 17 to 20, comprising:

a) grinding polymorphic Form I of ($)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-
3-phenylquinazolin-4(3H)-one; and

b) stitring the ground polymorphic Form I in a solvent to form the polymorph of any

one of claims 17 to 20.

The method of claim 32, further comprising heating the stirred mixture to form the

polymorph of any one of claims 17 to 20.

The method of claim 33, wherein the ground polymorphic Form I is stirred in the solvent

at a temperature of between about 10°C and 30°C.

The method of claim 34, wherein the ground polymorphic Form I is stirred in the solvent

at a temperature of between about 10°C and 25°C.
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36.

37.

38.

39.

40.

41.

The method of any one of claims 32 to 35, wherein the grinding is performed using a
mortar and pestle, a high shear wet mill, a high shear dry mixer, a jet mill, a ball mill, or a

combination thereof.

The method of any one of claims 32 to 36, wherein the solvent comprises an organic

solvent.
The method of claim 37, wherein the solvent comprises acetone or isopropyl alcohol.

A method of preparing a polymorph of any one of claims 17 to 20, comprising:
compressing polymorphic Form I of (S5)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-
phenylquinazolin-4(3H)-one at a pressure of between about 500 psi and 5000 psi to form
a polymorph of any one of claims 17 to 20.

A composition comprising polymorphic Form I and polymorphic Form II of (S)-2-(1-
(9H-purin-6-ylamino)propy!)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein:

the polymorphic Form I has an X-ray powder diffraction pattern comprising
characteristic peaks, plus or minus 0.2 degrees 260, at 17.7 degrees 26 and 24.9 degrees
26; and

the polymorphic Form II has an X-ray powder diffraction pattern comprising a

characteristic peak, plus or minus 0.2 degrees 20, at 18.6 degrees 20.
The composition of claim 40, wherein:

the X-ray powder diffraction pattern for the polymorphic Form I further comprises one or
more characteristic peaks, plus or minus 0.2 degrees 20, at 14.3 degrees 26, 17.2 degrees
20, 20.9 degrees 26, and 23.9 degrees 26; and

the X-ray powder diffraction pattern for the polymorphic Form II further comprises one
or more characteristic peaks, plus or minus 0.2 degrees 26, at 24.3 degrees 26 and 14.0

degrees 26.
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42.

43.

44.

45.

46.

47.

48.

The composition of claim 40 or 41, wherein the weight ratio of polymorphic Form I to

polymorphic Form I is between 90:1 and 99:1.

A composition comprising polymorphic Form I and polymorphic Form II of (S)-2-(1-
(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, wherein the f
polymorphic Form I has an X-ray powder diffraction pattern substantially as shown in
FIG. 1A, wherein the polymorphic Form II has an X-ray powder diffraction pattern
substantially as shown in FIG. 2A, wherein the composition is substantially free of
polymorphs other than polymorphic Form I and polymorphic Form II of (5)-2-(1-(9H-
purin-6-ylamino)propyl)-5-fluore-3-phenylquinazolin-4(3 H)-one.

A pharmaceutical composition comprising the polymorph of any one of claims 1 to 10,

and 17 to 30,and one or more pharmaceutically acceptable carriers or excipients.

A kit comprising the polymorph of any one of claims 1 to 10 and 17 to 30, and
packaging.

A pharmaceutical composition comprising the composition of any one of claims 11, 31,

and 40 to 43, and one or more pharmaceutical acceptable carriers or excipients.

The pharmaceutical composition of claim 44 or 46, wherein the pharmaceutical

composition is a tablet.

Use of a composition comprising the polymorph of any one of claims 1 to 10, and 17 to
30, and one or more pharmaceutically acceptable carriers or excipients in the
manufacture of a medicament for treating a patient with acute lymphocytic leukemia
(ALL), acute myeloid leukemia (AML), chronic lymphocytic leukemia (CLL), small
lymphocytic lymphoma (SLL), myelodysplastic syndrome (MDS), myeloproliferative
disease (MPD), chronic myeloid leukemia (CML), multiple myeloma (MM), indolent
non-Hodgkin’s lymphoma (iNHL), refractory iNHL, non-Hodgkin’s lymphoma (NHL),
mantle cell lymphoma (MCL),
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49.

follicular lymphoma, Waldestrom’s macroglobulinemia (WM), T-cell lymphoma, B-cell
lymphoma, and diffuse large B-cell lymphoma (DLBCL).

Use of a composition of any one of claims 11, 31, and 40 to 43, or a pharmaceutical
composition of any one of claims 44, 46 and 47, and one or more pharmaceutically
acceptable carriers or excipients in the manufacture of a medicament for treating a patient
with acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML), chronic
lymphocytic leukemia (CLL), small lymphocytic lymphoma (SLL), myelodysplastic
syndrome (MDS), myeloproliferative disease (MPD), chronic myeloid leukemia (CML),
multiple myeloma (MM), indolent non-Hodgkin’s lymphoma (iNHL), refractory iNHL,
non-Hodgkin’s lymphoma (NHL), mantle cell lymphoma (MCL), follicular lymphoma,
Waldestrom’s macroglobulinemia (WM), T-cell lymphoma, B-cell lymphoma, and
diffuse large B-cell lymphoma (DLBCL).
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50.

The use of claim 48 or 49, wherein the cancer is selected from the group consisting of
chronic lymphocytic leukemia (CLL), indolent non-Hodgkin’s lymphoma (iNHL), and
refractory iNHL.
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CLAIMS

What is claimed is:

L.

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylqui ,éo/lin-
4(3H)-one, wherein the polymorph is Form I having an X-ray powder diffnfction pattern
comprising characteristic peaks, plus or minus 0.2 degrees 20, at 17.7 ?ﬂgrees 26 and

24.9 degrees 20. /s

s

Vs
The polymorph of claim 1, wherein the X-ray powder dlffractxoﬁf;attem further

comprises characteristic peaks, plus or minus 0.2 degrees 26 /:'; 14.3 degrees 26, 17.2
degrees 26, 20.9 degrees 26, and 23.9 degrees 26. f"‘y

i
&

/
A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propy}j-5-fluoro-3-phenylquinazolin-
£
4(3H)-one, wherein the polymorph is Form I havip’“g an X-ray powder diffraction pattern
substantially as shown in FIG. 1A. /

&
&

A polymorph of (S)~2-(1-(9H-purin—6-ylagi{no)propyi)-s-ﬂuoro~3—phenquuinazoiin—
4(3H)-one, wherein the polymorph is F@rm 1 having a unit cell, as determined by crystal
X-ray crystallography, of the follow;ng dimensions: a = 12.6971(7)A; b =11.3577(8) A;
¢ = 15.2065 (10) A; a. = 90.00°; ﬁf‘* 104.112°; and vy = 90.00°,

A polymorph of any one of clalms 1 to 4 obtained by:

a) combining (S’)»Zw(l (9H~pur1n~6—ylammo)propyl) 5-fluoro-3-phenylquinazolin-
4(3H)-one With % solvent to form a mixture;

b) heating the mlxture to form a solution; and

c) cooling the heated solution to form the polymorph of any one of claims 1 to 4.
7

The polymgféh of claim 5, wherein the mixture is heated to a temperature of at least
£
50°C.

&

The ﬁolymorph of claim 5 or 6, wherein the heated solution is cooled to a temperature of

at least about 30°C.

/" The polymorph of any one of claims 5 to 7, wherein the solvent comprises water, an

organic solvent, or a mixture thereof.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

/

The polymorph of any one of claims 1 to 8, wherein the polymorph is anhydrous.

The polymorph of any one of claims 1 to 9, wherein the polymorphis a substantif}/l"y pure
polymorph. /

A polymorph of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylguinazolin-
4(3H)-one which is bioequivalent to the polymorph of any one of claimg’1 to 10.

A composition comprising the polymorph of any one of claims 1 tO/ 1, wherein the
composition is substantially free of polymorphs other than polymm phic Form I of (S)-2-
(1-(9H-purin-6-ylamino)propyl)-5-fluoro- 3-phenquumazohn—4(3H)~0ne

A method of prepaung the polymorph of any one of ciam{s I to 10 comprising:

a) combining (S)-2-(1-(9H-purin- 6-ylamm0)propyl) -5-fluoro-3-phenylquinazolin-
4(3H}-one with a solvent to form a mlxture

b) heatmg the mixture to form a solution; smd

c) cooling the heated solution to form the polymorph of any one of claims I to 10.

,/

The method of claim 13, wherein the mifiiture is heated to a temperature of at least about

50°C. /

[fj
The method of claim 13 or 14, Wfierein the solution is cooled to a temperature of at least
about 30°C. /

s
7~

The method of any one ol{glaxms 13 to 15, further comprising:
isolating the polymo/rph as solids;

washing the isolated solids; and
drying the washed isolated solids.

The me/tzc/ of any one of claims 13 to 16, wherein the solvent comprises water, an

organic/Solvent, or a mixture thereof.

/

A polymorph of (5)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-
v

j;,4(3H)~one, wherein the polymorph is Form II having an X-ray powder diffraction pattern
/ comprising a characteristic peak, plus or minus 0.2 degrees 20, at 18.6 degrees 26.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

4
P

The polymorph of claim 18, wherein the X-ray powder diffraction pattern further

comprises characteristic peaks, plus or minus 0.2 degrees 26, at 24.3 degrees 26 and 14.0

degrees 20 /
A polymorph of (§)-2-(1 ~(9H~pufin~6-ylamino)propyl)-5—ﬂu0r0~3—phenquu nazolin-
4(3H)-one, wherein the polymorph is Form II having an X-ray powder (}1ffract10n pattern

//

substan‘aaliy as shown in FIG. 2A. /

/

A polymorph of (S)-2~(1-(9H-purin-6-ylamino)propy1)~5—ﬂuoro~Kiphenquuinazolin—
4(3H)-one, wherein the polymorph is Form II having a unit ce{ as determined by crystal
X-ray crystallography, of the following dimensions: a = 9 1183(3) A;b=11.32993)A; ¢
=20.7936(5) A; o = 90.00°; B = 98.498°; and y = 90. 007"

A polymorph of any one of claims 18 to 21 obtained by:

a) grinding polymorphic Form I of (S')—2—/(}”—(9H-purin—6-y1amino}propyl)—S-ﬁuoro-
3-phenylquinazolin-4(3H)-one; and /f

b) stirring the ground polymorphic If,éfrm I'in a solvent to form the polymorph of any

one of claims 18 to 21. /’"

,/
The polymorph of claim 22, w gem the polymorph is obtained by further heating the
1

stirred mixture to form the polymorph of any one of claims 18 to 21.

s
The polymorph of claiijé, wherein the ground polymorphic Form I is stirred in the
A
solvent at a temperatur¢ of between about 10°C and 30°C.
7

/
The polymorph g,f claim 24, wherein the ground polymorphic Form 1 is stirred in the
solvent at a tg;ﬁ{berature of between about 10°C and 25°C.

The polynorph of any one of claims 22 to 25, wherein the grinding is performed using a
mortav and pestle, a high shear wet mill, a high shear dry mixer, a jet mill, a ball mill, or a

oo;;nbmatlon thereof.

/T he polymorph of any one of claims 22 to 26, wherein the solvent comprises an organic

solvent.
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28,

29.

30.

31.

32.

33.

34.

35.

36.

37.

The polymorph of claim 27, wherein the solvent comprises acetone or isopropyl a.lcohol;!,
/

A polymorph of any one of claims 18 to 21 obtained by compressing polymorphic Fg)f:;n I
of ($)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one 4t a

pressure of between about 500 psi and 5000 psi to convert at least a portion 05 “the

polymorphic Form I to a polymorph of any one of claims 18 to 21. /‘

S
E
»"i'

The polymorph of any one of claims 18 to 29, wherein the polymorpxbf’i/s anhydrous.

r
ra

47;
The polymorph of any one of claims 18 to 30, wherein the polymorph is a substantially
ff
pure polymorph.

A polymorph of (5)-2-(1- (9H-pur1n—6-ylammo)propyl) 5L ﬂuoro 3-phenylquinazolin-
4(3H)-0ne which is bioequivalent to the polymorph ¢ of any one of claims 18 to 31.

&

/
A composition comprising the polymorph of a:}y ‘one of claims 18 to 32, wherein the
composition is substantially free of poiymox;phs other than polymorphic Form II of (S)-2-
(1-(9H-purin-6-ylamino)propyl)-5-fluor 9,?3 -phenquu1nazoiln—4(3H) one.

/’

A method of preparing the polymorph of any one of claims 18 to 21, comprising:

a) grinding polymorphic Fo;,m I of (S)-2-(1-(9H-purin-6-ylamino)propyl)-5-fluoro-
3~phenquu1nazohn-4(3ﬂ) one; and

b) stirring the ground polymorplnc Form 1 in a solvent to form the polymorph of any

one of claims 18 {o 21.

:{4

The method of cim/m/34 further comprising heating the stirred mixture to form the

polymorph of an’y one of claims 18 to 21.
_/

The methgzi’of claim 35, wherein the ground polymorphic Form I is stirred in the solvent
at a temperature of between about 10°C and 30°C.

T[t}ef method of claim 36, wherein the ground polymorphic Form I is stirred in the solvent

f/a/{t a temperature of between about 10°C and 25°C.
y
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38.

39.

40.

41.

42.

43.

rd

The method of any one of claims 34 to 37, wherein the grinding is performed using a}f“"
o A
mortar and pestle, a high shear wet mill, a high shear dry mixer, a jet mill, a ball mill, or a

combination thereof.

The method of any one of claims 34 to 38, wherein the solvent comprises gzﬁ organic

solvent. /

The method of claim 39, wherein the solvent comprises acetone or.isopropyl alcohol.
f/ l'
A method of preparing a polymorph of any one of claims 18 to21, comprising:

compressing polymorphic Form I of (S)-2-(1-(9H—purin—6—yfgmino)pr0pyl)-5-ﬂuoro-3-
phenylquinazolin-4(3H)-one at a pressure of between ai;cfilt 500 psi and 5000 psi to form
a polymorph of any one of claims 18 to 21. “

e
&
&

A composition comprising polymorphic Form Ifgnd polymorphic Form II of (S)-2-(1-
(9H-purin-6-ylamino)propyl)-5-fluoro- 3-phenquu1nazohnw4(3H) one, wherein:

the polymorphic Form 1 has an X-ray p@Wder diffraction pattern comprising
characteristic peaks, plus or minus 02 degrees 20, at 17.7 degrees 20 and 24.9 degrees
20; and

R
f}

the polymorphic Form II has fn X-ray powder diffraction pattern comprising a

characteristic peak, pius or minus 0.2 degrees 26, at 18.6 degrees 20.

The composition of gfaim 42, wherein:
the X-ray powder dlfﬁ‘aCthIl pattern for the polymorphic Form I further comprises one or
more chalactenstlc peaks, plus or minus 0.2 degrees 26, at 14.3 degrees 20, 17.2 degrees

26,209 degrees 20, and 23.9 degrees 20; and

the X-*‘-’ray powder diffraction pattern for the polymorphic Form II further comprises one
or/morc characteristic peaks, plus or minus 0.2 degrees 20, at 24.3 degrees 26 and 14.0

;ffiegrees 26.
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44,

45,

46.

47,

48.

49.

50.

51.

52.

The composition of claim 42 or 43, wherein the weight ratio of polymorphic Form I tg

polymorphic Form 11 is between 90:1 and 99:1. /,f

A composition comprising polymorphic Form I and polymorphic Form II of (J,S’);’-»Zw(l-
(9H-purin-6-ylamino)propyl)-5-fluoro-3-phenylquinazolin-4(3H)-one, whgféin the
polymorphic Form I has an X-ray powder diffraction pattern substantia%}j{as shown in
FIG. 1A, wherein the polymorphic Form II has an X-ray powder diff/'gé(::tion pattern
substantially as shown in FIG. 2A, wherein the composition is su/l}gt/antialiy free of
polymorphs other than polymorphic Form I and polymorphic Iidf'm II of (S)-2-(1~(9H-

purin-6-ylamino)propyl)-5-fluoro-3-ph enquuin&oli11-4(3f9/éne.
/

/
A pharmaceutical composition comprising the polymorpﬁ of any one of claims 1 to 11,

and 18 to 32, and one or more pharmaceutically acce;;dtable carriers or excipients.

A kit comprising the polymorph of any one Of}a/ s1to 11 and 18 to 32, and

packaging. Vs

Vs

&

A pharmaceutical composition comprising the composition of any one of claims 12, 33,

and 42 to 45, and one or more pharm/gc’eutical acceptable carriers or excipients.

The pharmaceutical composition} A:laim 46 or 48, wherein the pharmaceutical
composition is a tablet. /

s

Use of a composition comfrlslng the polymorph of any one of claims 1 to 11, and 18
to32, and one or morf(pﬁannaceutlcally acceptable carriers or excipients in the

manufacture of a mj@ icament for treating a patient in need of a cancer treatment.

Use of a comp éé/ion of any one of claims 12, 33, and 42 to 45, or a pharmaceutical

composmon 0f any one of claims 46, 48 and 49, and one or more pharmaceutically

acceptable carriers or excipients in the manufacture of a medicament for treating a patient

with % pancer

.fF
Thé use of claim 50 or 51, wherein the cancer is a hematologic malignancy.
y ‘
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53.

54,

The use of claim 50 or 51, wherein the cancer is selected from the group consisting of
acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML), chronic
lymphocytic leukemia (CLL), small lymphocytic lymphoma (SLL), myelodysplagtic
syndrome (MDS), myeloproliferative disease (MPD), chronic myeloid leukemia (CML),
multiple myeloma (MM), indolent non-Hodgkin’s lymphoma (iNHL), refractory iNHL,
non-Hodgkin’s lymphoma (NHL), mantle cell lymphoma (MCL), follicylar lymphoma,
Waldestrom’s macroglobulinemia (WM), T-cell lymphoma, B-cell l/ynﬁ/phoma, and

diffuse large B-cell lymphoma (DLBCL). /
/

The use of claim 50 or 51, wherein the cancer is selected frog’{ize group consisting of

chronic lymphocytic leukemia (CLL), indolent non-Hod gk,.iﬁ ’s lymphoma (iNHL), and

refractory iNHL. /
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