SUMMARY

[0009] In one embodiment, provided herein are polymorphic forms of a compound of Formula (I):

CiO/@
N

@,
herein referred to as Form A, Form B, Form C, Form D, Form E, Form F, Form G, Form H, Form L, Form J,
or an amorphous form of a compound of Formula (I), or a salt, solvate, or hydrate thereof; or a mixture of two
or more thereof. In one embodiment, the pelymorphic form of a compound of Formula (I} canbe a

crystalline form, a partially crystalline form, an amorphous form, or a mixture of crystalline form(s) and/or

amorphous form(s).

10009a] In one aspect, there is provided a compound of Formula (I
cl o /@
N
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HN._N
N
B
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Formula (1),

wherein the compound 18 polvmorph Form €. Form B, Form D, Formi E. Form F, Form G, Form H. Form L

or Form d of a compound of Formula (1), or a mixture of two or more thereof, wherein

pobvmorph Forra € has the followine characteristic Xeray Powder Diffraction (XBPDN neaks: 28 =

10.4°(£0.2%,13.3°(£02%, and 24,3 © (£ 0.2°):

nolymorph Form B has the following characteristic XRPD peaks: 28 = 7.9° (& (.2°). 13.4° (£ 0.2°
and 23.4° (£ 0.2°%:

Y
In

solvmorph Form D has the following characteristic XRPD peaks: 26 = 11.4° (2 0.29), 17.4° (£ (.2°),

and 22.9° (£ 0.2°%




polvmorph Form E has the following characieristic XRPD peaks: 28 = 6.7° (4 0.2°), ©.2° (& 0.2°).

and 24 .4° (+ {.2°);

polvmorph Form F has the following characteristic XRPD peaks: 26 = 9.6° (4= §.2°), 17.3° (0.2,

and 24.6° (£0.2°:

polymorph Form G has the following characieristic XRPD peaks: 20 = 6.7° (£ 0.29). 9.5° (4 0.2%),
and 19.0° (£ 0.2°);

polvmorph Form H has the following characteristic XRPD peaks: 20 =8.9° (£ .29, $.7% (4 (.2°),

and 14.1° (0.2°);

polymorph Form | has the following characteristic X RPD peaks: 26 = 6.7° ¢ 0.2°). 19.3° (£ 0.2°),

and 24.5° (= .2°) and

polvmorph Form fF has the following characteristic XRPD neaks: 28 =90.1°(x 0.0°y [7.3° (= .2°)

and 18.3° (= 0.2°).

1000951 In another aspect. there is provided a compound of Formula (1
3
N
-

HN_ _N
B
N

N
\—NH

Formula (1),

wherein the compound 18 polvmorph Form C of a compound of Formula (1), wherein the polvmorph has the

following characteristic X-rav Powder Diffraction (XRPID peaks: 20 =104 °(x 0.2, 13.3 ° (= 0.2%). and

24.3° (£ 0.2°.

H0009¢! In another aspect, there is provided a compound of Formula (1);
£ 1,00
N
>

HN [ N \j

N

N
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Formula (1),

wherein the compound is:

[S]
&



{A) a mixture of two or more comwounds of Formula (1), wherein the compounds of Formula (1)

are selected from:

i) polvmorph Form € and

1) at least one non-Form € nolvmorph selected from Form A, Form B, Form [, Form E. Form

F, Forom G, Form H. Form L. Form 1, or an amorphous form of 3 compound of Formula (1),

ontionallv wherein the mixture is al least 30% by weleht nolymorsh Form CL or

{53} a mixiure of two or more compounds of Formula (1), wherein the compounds of Formula (I}

are selected from:

) nolvmorph Form A and

1) at least one non-Form A polvmorsh selected from Form B, Form €, Form D, Form E, Form

F.Form G, Form Il Form § Form J. or an amorphous form of & compound of Formula (Ih: wherein

polvmorph Form C has the [ollowing characterisiic X-ray Powder Diffraction {XRPD) peaks: 28 =

104 °(£ 0.2, 133 °(x 0.2 and 243 ° (£ 0.2°);

polymorph Form A has the following characteristic XRPD peaks: 28 = 0.6° (£ 0.2°), 12.2°(£ .29,
and 18.3° (£ 0.2°);

nolvmorph Form B has the following characteristic XRBPD peaks: 28 = 7.9° (+ (.29, 13.4° (= 0.2°),
and 23.4° (£ 0.2

polvmorph Form D has the following characteristic XRPD peaks: 28 =11.4° (£ 0.2%.17.4° (£ §.2°),

and 22.9° (£ 0.2°%:
polvmorph Form E has the following characteristic XRPD peaks: 26 =6.7° (£ 3.7°). $.3° (= .2°),

and 24.4° 2+ §.2°)

polvmorph Form F has the following characteristic XRPD peaks: 26 =0.6°(£0.29, 17.3° (2 0.2°),

and 24.6° (£ 0.2°);

volvmorph Form G has the following characteristic XRPD peaks; 20 = 6.7° (£ 0.2°), 9.5° (£ 0,2°,
and 19.0° (4 0.2°);
polymorph Form H has the following characteristic XRPD peaks: 20 =8.9° (£ 0.2°). 9.2°  §.2%,

and 14.1° (£ 0.29;

nolvmorph Form I has the following characteristic XRPD peaks: 20 = ¢.7° (£ $.2°}. 19.3° (= (.2°),

and 24.5¢ (+ 0.3°v: and

polymorph Form J has the following characieristic XRPD peaks: 28 =91 (£ 0.2 17.3° (= (.2°,

and 18.3°0.2°).
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[0010] In one embodiment, provided herein is a method of preparing a compound of Formula (I):

HNL N
B
_N
N
N NH
D,

or a pharmaceutically acceptable salt, solvate, or hydrate thereof, In one embodiment, the method comprises

any one, two, three, four, five, six, seven, or eight, or more of the following steps:

O
COOH _OMe
SRS~ N
Me
NHPG! NHPG!
Cl Cl
COOH COCI

————



heteroaryloxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, ester, ether, thio, sulfinyl, sulfonyl,
sulfonamido, halo, cyano, hydroxyl, nitro, phosphate, urea, carbamate, and carbonate.

[0611] In one embodiment, provided herein is a method of preparing a polymorph Form C of a compound of
Formula (I):

@,

wherein the method comprises:

(i) exposing a composition comprising at least one non-Form C polymorph of a compound of
Formula (1), or a salt, solvate, or hydrate thereof, to a non-anhydrous condition for a period of time sufficient
to convert at least about 50% of the total amount of non-Form C polymorph(s) into Form C of a compound of
Formula (I); and ,

(ii) recovering said polymorph Form C.
[001%a In another aspect, there is provided a method of preparing nolvmorph Form € of 2 compound of

Formula (0%

HN
N

\NH

Formula (D)

wherein the method comprises:

(i} exposing a composition comprising at least one non-Form C polvmorph of 4 compound of

Formula (1), 10 a non-anhvdrous condition [or a period of time sufficient to convert at least about 50% of the

total amount of non-Form © polvmorphis) into Form C of 2 compound of Formula (13 and

(i1} recovering said polvmorph Form C:

wherein polvimomph Form C has the following characteristic X-rav Powder Diffraction (XRPD) peaks: 28 =

104°(02%,13.3°(0.2%, and 24.3 ° (+0.2°),




[0012] In one embodiment, a non-anhydrous condition includes water, such as, in a form of water vapor
and/or liquid water. In one embodiment, a non-anhydrous condition includes a solvent system comprising a
non-water solvent and liquid water. In one embodiment, the non-water solvent is a water-miscible solvent.
For example, liquid water can be present in an amount of about 1%, about 2%, about 3%, about 4%, about
5%, about 6%, about 7%, about 8%, about 9%, about 10%, about 15%, about 20%, about 25%, about 30%,
about 35%, about 40%, about 45%, about 50% , about 55%, about 60%, about 65%, about 70%, about 75%,
about 80%, about 85%, about 90%, about 95%, about 96%, about 97%, about 98%, about 99%, or about
100% by volume of the solvent system. In one embodiment, liquid water is present in an amount of between
about 10% and about 50% by volume of the solvent system.

[0013] In one embodiment, a non-anhydrous condition inchudes a solvent system comprising water (e.g.,
about 90% v/v) and isopropyl alcohol (e.g., about 10% v/v). In one embodiment, a non-anhydrous condition
includes a solvent system comprising water and ethanol. In one embodiment, a non-anhydrous condition
includes a solvent system comprising water and a water-miscible solvent, such as, e.g., C—C, alcohol,
acetone, acetonitrile, among others. In one embodiment, a water-miscible solvent is an alcohol, such as, e.g.,
methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, t-butanol, ethylene glycol, among others. In
one embodiment, the ratio of water and water-miscible solvent in a solvent system provided herein is about

50:1, about 40:1, about 30:1, about 20:1, about 10:1, about 9:1, about 8:1, about 7:1, about 6:1, about 5:1,



(Ta),

wherein

PG is a protecting group selected from methylsulfonyl, substituted methylsulfonyl,
benzenesulfonyl, substituted benzenesulfonyl, benzyloxycarbonyl, substituted benzyloxycarbonyl, 2,2,2,-
trichloroethoxycarbonyl, 2-trimethylsilylethoxycarbonyl, t-butoxycarbonyl, 1-adamantyloxycarbonyl, 2-
adamantyloxycarbonyl, alkyl, substituted alkyl, t-butyldimethylsilyl, triisopropylsilyl, allyl, benzyl,
substituted benzyl, hydroxymethyl, methoxymethyl, diethoxymethyl, (2-chloroethoxy)methyl, t-
butoxymethyl, t-butyldimethylsiloxymethyl, pivaloyloxymethyl, benzyloxymethyl, dimethylaminomethyl, 2-
tetrahydropyranyl, substituted alkoxymethyl and substituted aryloxymethyl, and

where substituents are selected from alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, cycloalkoxy, heterocyclyloxy, aryloxy,
heteroaryloxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, ester, ether, thio, sulfinyl, sulfonyl,
sulfonamido, halo, cyano, hydroxyl, nitro, phosphate, urea, carbamate, and carbonate;

with one or more reagents to remove the protecting group PG to form the compound of
Formula (I); and

(ii) recovering polymorph Form C of the compound of Formula (I);

wherein at least one of steps (i) and (ii) occurs in a non-anhydrous condition.

180154} In another aspect, there is provided a method of preparing polymorph Form € of a compound
of Formula (I
N
=
HN i N \W
N
N
\NH




wherein the method comprises:

1} combining a compound of Formula (Ia):

Ct O
N
L
HN aNQW.
E _N
N
NN
PG?

wherein

~2 . ¢ . .
PG s a protecung groun selected from methvisulfonyl, subsiitued methvisulfonvl,

benzenesulfonyl, substituted benzenesulfonvl, benzvloxvearbonvl, substituted benzyioxvearbonyl, 2.2.2 -

wrichioroethoxvearbonyl, Z-trimethvisilviethoxvearbonvl, t-butoxvearbonvl, |-adamanivioxvearbonvl, 2-

adamantyvloxvearbonvl, alkvl, substituted alkvl, t-butvidimethvlsilyl, triisopropvisilvl, allvi, benzvl,

substituted benzvl, hydroxyvmethvl, methoxvmethyl, diethoxymethvl, (2-chlorosthoxvimethyl, i-

butoxvmethyl, Chutvidimethvisiloxvmethvl, pivalovioxvmethyl. benzvioxvimethvl, dimethvlaminomethvl, 2-

tetrahvdropyranyi, substituted alkoxymethvi and substituted arviexvmethvl, and

where substituents are selected from alkvl, heteroalioyl, alkenvi, aliovnyl, cveloalkyvl,

heterocyelvl, arvl, arvialkvl, hetercaryvl, heteroarvialkvl, alkoxy, eveloalkoxv. heterocvelivioxy, arvioxy,

heteroarvioxy, amido, amino, acvl, acvioxy, alkoxvearbonvl, ester, ether, thio, sulfinvl, sulfonvi,

sulfonamido, halo, evane, hvdroxvl, nitro, phosphate. urea, carbamate, and carbonate:

with one or more reacents o remaove the protecting sroup PG to form the compound of

Formula (1); and

11} recovering polymorph Form C of the compound of Formula (1)

wherein at feast onc of stens 1) and 1i) occurs in a non-anhvdrous condition.

wherein polvmorph Form € has the following characteristic X-ray Powder Diffraction (XRPD) peuks: 20 =

10,4 9¢2 022 133 %6 0.9% and 24.3 ° (= .29,




100 15h] in another aspect, there is provided a method of pregaring polymorph Form € of a compound

of Formula (I

Formula (I

comprising placine Form A in water or a4 waler-contaiging solvent svsiem. wherein

polymorph Form C has the following characteristic X-rav Powder Diffraction (XRED) peaks: 26 = 10.4 © (&

029 13.3°%(0.2%, and 243 (3£ 0.2%): and

polymorph Form A has the following characterisiic XRPD peaks: 268 = 9.6° (= (.2°), 12.2° (2 0.2°). and {8.3°

10015 In another aspect, there is provided a method of preparing nolvmorph Form € of a compound

of Formula (1)

cl o
N
=
HN_ _N
&
_N
N
L NH

Formula (1)

wherein the method comprises:

{i}_preparing a first slurry of polvmorsh Form € in dichloromethane:

(i1 recovering the solids in the first shurey by filtrafion:

(i) preparing a second slurry of the solids recovered in sten i1) in a solvent svstem

comprising water; and

(ivirecovering the solids in the second slurry by filtration (o give nolymorph Form C,

wherein polvmorph Form € has the following characteristic X-rav Powder Diffraction (XRPD) peaks: 28 =

10.4°(+£0.2°,13.3°(0.2°, and 243 © (£ 0.2°).




[0016) In some embodiments, one or more reagents to remove the protecting group PG includes, but is not
limited to, acids such as HCL, HBr and TFA; carbonate bases, such as Na,COs and K,COs; hydroxide bases,
such as NaOH and KOH; lithium bases, such as methyl lithium, ethyl lithium, propy! lithium, n-butyl lithium,
n-pentyl lithium, and n-hexyl lithium; oxidants such as ceric ammonium nitrate; hydrogenation conditions,
such as cyclohexadiene/Pd black, and H,/Pd on carbon; TBAF, and BF; Et,O. In one embodiment, a non-
anhydrous condition includes water, such as in a form of water vapor and/or liquid water. In one
embodiment, a non-anhydrous condition includes a solvent system comprising a non-water solvent and liquid

water, as described herein elsewhere.



trichloroethoxycarbonyl, 2-trimethylsilylethoxycarbonyl, t-butoxycarbonyl, 1-adamantyloxycarbonyl, 2-
adamantyloxycarbonyl, alkyl, substituted alkyl, t-butyldimethylsilyl, triisopropylsilyl, allyl, benzyl,
substituted benzyl, hydroxymethyl, methoxymethyl, diethoxymethyl, (2-chloroethoxy)methyl, t-
butoxymethyl, t-butyldimethylsiloxymethyl, pivaloyloxymethyl, benzyloxymethyl, dimethylaminomethyl, 2-
tetrahydropyranyl, substituted alkoxymethyl and substituted aryloxymethyi, and

where substituents are selected from alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, cycloalkoxy, heterocyclyloxy, aryloxy,
heteroaryloxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, ester, ether, thio, sulfinyl, sulfonyl,
sulfonamido, halo, cyano, hiydroxyl, nitro, phosphate, urea, carbamate, and carbonate;

with one or more reagents to remove the protecting group PG” to form a compound of
Formula (I); and

(i1) recovering polymorph Form A of the compound of Formula (I).
[6619] In some embodiments, step (ii) can include recrystallization of a compound of Formula (1), or a salt,

solvate, or hydrate thereof, from a monoc-solvent system, or from a multi-solvent systen

3
o
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P
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w
ol
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-
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both ethyl acetate and hexane. In certain embodiments, the method further comprises a step of dissolving a
compound of Formula (1), or a salt, solvate, or hydrate thereof, in a mono-solvent system or a multi-solvent
system, removing residual solid matter to yield a liquid solution, cooling said liquid solution at a rate to effect
crystallization of Form A, and recovering Form A from the liquid solution.

[0020] In some embodiments, one or more reagents to remove the protecting group PG” includes, but is not
limited to, acids such as HCl, HBr and TFA; carbonate bases, such as Na,CO; and K,COs; hydroxide bases,
such as NaOH and KOH; lithium bases, such as methyl lithium, ethy! lithium, propy! lithium, n-butyl lithium,
n-pentyl lithium, and n-hexyl lithium; oxidants such as ceric ammonium nitrate; hydrogenation conditions,
such as cyclohexadiene/Pd black, and H,/Pd on carbon; TBAF, and BF;-Et,0.

100202 In another aspect. there is provided a method of preparing a compound as defined above,

wherein the compound of Formula (1) is polvimorph Form B and the method comprises

thermal conversion from a nop-Form B polvimorph fo nrovide polvmoroh Form B optionally

() wherein the compound of Formulda (1) is polvmorph Form D and the method comprises:

fast cooling crvsiallization from a single solvent svstem selected from tetralivdrofuran. methvi ethvl

kelone, dioxane, and dimethyiformamide;

slow cooling ervestallization from a single solvent svstem selecled from tetrahvdrofuran, methvl ethvl

ketone. and dioxane:

slurrving Form C and/or Form E in methyvl cthvl ketone;

slurrving a mixture of Form A, Form B and Form € in methvl ethyl ketone:

slurrving & mixture of Form B and Form D inmethvl ethyi ketone:

10



fast cooling crvstallization from a binary solvent system with etrahvdrofuran, dioxane, or DMF as

the primary solvent and M'TBE ag the anti-solvent:

fast cooling ervstallization from @ binarv solvent svsterm with tetrahvdrofuran, isopropanol, or DMF

as the primarv solvent and toluene as an anti-solvent:

fast cooling crvstallization from a binarv solvent svsiem with tetrahvdrofuran as the primarv solvent

and dichloromethane as the anti-solvent

slow cooling crvstallization from a binary solvent svstem with methy! sthvl ketone or DMF as the

primary solvent and MTEE as the anti-solvent

slow cooling cervstallization from a binary solvent svstem with tetrahvdrofuran or DME as the

primary solvent and dichloromethane as the anti-solvent:

slow cooling erystallization from a binary solvent svstern with 1sonrapanol, NNP. or DME as the

orimary solvent and toluene as the anti-solvent or

crvstallization from a multi-solvent svstem: ontionally

() wherein the compound of Formula (1Y is nolvinorph Form E and the methed comprises:

slow cooling crystallization of Form A from a single solvent system with methanol:

fast or slow cooling crvstallization from a binary solvent svstem with methanol as the primary

solvent and water as the anti-solvent; or

crvstatlization from a mulu-solvent system: optionally

5] wherein the compound of Formulda (1) 18 polvmorph form T and the method comprises;

fast cooling crvstallization from a binary solvent svstem with NMP as the primary solvent and MBTE

as the anti-solvent;

slow cooling crystallivation from a binary solvent svstern with NMP as the primary solvent and

MBTE as the anti-solvent: or

crystallizanon from a multi-solvent system: ontionally

(E) wherein the compound of Formula (1) is nolvmorph form G and the method comprises:

fast coolme crystallization from a binary solvent svstem with ethanol, isonronyt alcohol, or methanol

ag the primary solvent and MTBE as the anti-solvent: or

crvstailization from a mulii-solvent systeny, optionally

(F) wherein the compound of Formula (D) i1s polvmorph form H and the method comprise:

slow cooling crystallization from a binarv solvent svstem with dioxane as the primarv solvent and

MTERE as the anfi-solvent, or

crvsiallization from a multi-solvens svstem; oplionaliy

et
Lone
o
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(G wherein the compound of Formula (1) is polvimorph form 1 and the method comprises:

slow cooling crystallization from e binarv solvent svstem acetone. MEE. or dioxane as the primary

solvent and toluene as the anti-solvent, or

crvstatlization from a multi-solvent system: optionally

() wherein the commpound of Formula (D 1s polvmorph form J and the method comprises:

slow cooline crystallization from a binary solvent svsten with DMF as the primary sobvent and

toluene as the anti-goivent: or

crystallization from a multi-solvent systeni: wherein

polymorph Form C has the following characienistic X-ray Powder Diffraction (XREPD) peaks: 20 =

104°#02%,1533°(02% and24.3° (= 0.2°);

polvmorph Form A has the [ollowing characteristic XRPD peaks: 20 = 9.6° (& (.2°), 12.2° (= 0,79,

and 18.3% ¢ (.2°):

polvimorph Form B has the followine characteristic XRPD peaks: 286 =7.9° (4 (.29, 13.4% (= (.2°,

and 23.4° (£ 0.3°)

] o,

and 22.9° (4 0.2%3;

polvmorph Form B has the following characieristic XRPD penls: 28 = 6.7° (£ 0.2°), 9.3° (£ 0.2°),

and 24.4° (0.2

™

polvimorph Form |

and 24.6° (+ (0.2°:

has the following characteristic XRPD peaks: 20 = 9.6° (4 0.2°), 17.3° (& 0.2°),
o { .

polymorph Form G has the following characteristic XRPD peaks: 20 = 6.7° (- 0.2°). 9.5° (£ 0.2%,

and 19.0°(£0.2%:

polvmorph Form H has the following characteristic XEPD peaks: 26 = 8.9% (£ (0.2°), 9.2° (£ (.2°).

and 14.1° (£ §.2°)

nolvmorph Form | has the {ollowing characteristic XRPD peaks: 26 =9.7° (4 (.2°). 19.3° (= 0.2°.

and 24.5° (£ (.7 and

pobvmorph Form [ has the following characteristic XRPD peaks: 20 = 9.1° (£ 0.2, 17.3° (£ (.2°),

and 18.3° (4 0.2%.

1002001 In another aspect, there is provided a method of prevaring 8 vharmaceutical composition

comprising:

mixing a compound of Formula (I):

1db



¢ o =

HN_ N
B
N

N
VL NH

Formula (13,

with a pharmaceutically accentable cxcipient or carrier; wherein the commpound is polviporph Form C of a

compound of Formula (D and wherein nolvmorph Form C has the following characteristic X-ray Powder

Diffraction (XRPDY peaks: 20 = 10.4 (= 0.2°). 15.3 ° (= 0.2%) and 24.3 ° (= 0.2°

10020¢] In another aspect. there is provided a pharmaceutical composition made by the method as

defined above.

[0021] In one embodiment, provided herein is a composition comprising a compound of Formula (I):

1,0
N

=
HN_ _N
B
_N
N
N\ NH
1,

or a pharmaceutically acceptable salt, solvate, or hydrate thereof, and one or more pharmaceutically

acceptable excipients.

0621al In another aspect, there is provided a pharmaceutical composition comprising a compound as

defined above. and one or more pharmaceutically acceptable excipients.

021} In another aspect, there is provided a pharmaceutical composition comprising a

therapeutically eflective amount of a compound of Formula ():

SWe
N

-
HN_ N
B
_N
N
\-NH

Formula (D)

I3y

(¢




wheretn the pharmageutical composition comprises polvmaorph Formn € of the campound of Formula (1) and

one or more pharmaceutically accentable excipients, wherein polvmorph Form C has the

{ollowing characieristic X-ray Powder Diffraction {(XBPD) peaks: 28 =104 ° ¢+ 0.2°), 13.3 °(+(.2°) and

24.3 °4£0.2°)

10d



{0026} In other embodiments, the composition provided herein is a suspension comprising carboxymethyl
cellulose and water. In one embodiment, the composition provided herein can further comprise one or more
excipients, such as, e.g., polysorbate, polyethyleneglycol, cyclodextrin, dextrose, n-methylpyrrolidone, pH
buffers, dilute hydrochloric acid, polyoxyethylene esters of 12-hydroxystearic acid, or a mixture of two or
more thereof. Other excipients that can be used in exemplary ﬁ‘)rmuiations include, but are not limited to,
fillers such as lactose, mannitol, starch, sorbitol, sucrose, dicalcium phosphate, and microcrysialline cellulose;
disintegrants such as croscarmellose sodium and sodium starch giycolate; glidants such as colloidal silicon
dioxide, silicon dioxide, magnesium silicate, and talc; lubricants such as sodium stearyl fumarate and stearic
acid; and surfactants such as sodium lauryl sulphate, sodium dodecyl sulphate, Tween® 80, and Lutrol®.
[{6027] In one embodiment, the composition provided herein is used for the treatment of a PI3K-associated
disorder (e.g., a disease or disorder described herein elsewhere or known in the art). In one embodiment, the
composition provided herein is used for inhibiting PI3K kinase activity. The efficacy of the compound of
Formula (I) in these methods and others as disclosed herein has been described in, for example, US
2009/0312319.

[6028] In one embodiment, provided herein is a method of treating a PI3K-associated disorder (e.g., a
disorder or disease described herein elsewhere or known in the art), wherein the method comprises
administering a polymorph of a compound of Formula (I), or a pharmaceutically acceptable salt, solvate, or
hydrate thereof, to a subject in need thereof. In one embodiment, provided herein is a method of treating a
PI3K-associated disorder, wherein the method comprises administering a polymorph of a compound of
Formula (I), or a pharmaceutically acceptable salt, solvate, or hydrate thereof, to a subject in need thereof. In
one embodiment, provided herein is a method of treating a PI3K -associated disorder, wherein the method
comprises administering a composition provided herein, to a subject in need thereof. In one embodiment, the
method comprises administering a polymorph of a compound of Formula (I), or a pharmaceutically
acceptable salt, solvate, or hydrate thereof, or a composition thereof, to a subject in need thereof, orally,
parenterally, or topically. In one embodiment, the method comprises co-administering one or more additional
therapeutic agent(s) or treating the subject with one or more additional therapy(ies) (e.g., radiation therapy or
surgery).

16028a] In another aspect, there is provided the use of g compound as defined above. ora

pharmaceutical composition as defined above, in the manufacture of g medicament for the treatment of 2

PI3K mediated disorder in a subject,

(02801 In another aspect, there 18 provided the use of a compound as defined above, or a

pharmaceutical commosition as defined above, in the manufacture of a medicament for the weatment of a

PI3K mediated discrder in a subject.

13



[0029]
[0030]
[0031]
[0032]

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an X-ray powder diffraction (XRPD) for Polymorph Form A.
FIG. 2 shows an XRPD for Polymorph Form B.
FIG. 3 shows an XRPD for Polymorph Form C.
FIG. 4 shows an XRPD for Polymorph Form D.
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WHAT IS CLAIMED 1IS:

1. A compound of Formula (I):

Formula (),
wherein the compound is polymorph Form B, Form C, Form D, Form B/ Form F, Form G, Form H, Form L,
Form J, or an amorphous form of a compound of Formula (I), or a gdlt, solvate, or hydrate thercof; or a

mixture of two or more thereof.

2. A mixture of two or more compounds of Formula (I




HN Ll\lj

=N
N

NNH
Formula (1),

wherein the compounds of Formula (I) are selected from:
i) polymorph Form A, or a salt, solvate, or hydrate thereof; and
ii) at least one non-torm A polymorph selected from Form B, Form C, Form D, Foph E, Form F, Form G,
Form H, Form 1, Form I, or an amorphous form of a compound of Formula (I), of a salt, solvate, or hydrate
thereof.
4. A mixture according to claim 2, wherein the mixture is at least 50

by weight polymorph Form C, or a

salt, solvate, or hydrate thereof.

5. Po]_ymorph' Form C of a compound of Formula (I):

N
N

YNH

Zn

H

Formula (I).

6. The polymop h according to claim 5, wherein the polymorph has the following characteristic X-ray
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8—The-pelymerph-aecording-to-claim-Srwherein-the-polymerph-has-the-following-charaeteristic-XRPP—~—v
peaks: 20 = 6.6° (£ 0.2°), 10.4° (£ 0.2°), 12.5° (+ 0.2°), 13.3° (£ 0.2, and 24.3° (+ 0.2°), in combinatio
with at least one XRPD peak selected from 20 = 8.8° (2 0.2°), 9.9° (+ 0.2°), 13.4° (£ (.2°), 15.5° (%
16.9° (£ 0.2°), 19.8° (£ 0.27), 21.3° (£ 0.2°), 23.6° (£ 0.2°), 25.3° (£ 0.2°), and 27.9° (£ 0.2°).

9. The polymorph according to claim 5, wherein the polymorph has substantially all peaks jf its XRPD

pattern as shown in Figure 3.

10. Polymorph Form B of a compound of Formula (I):

11. The polymorph according to claim 10, whefein the polymorph has the following characteristic XRPD
peaks: 20 =7.9° (£ 0.2°), 13.4° (x 0.2°), 23.4° (+0.2°).

12. The polymorph according to clai# 11, further comprising at least one characteristic XRPD peak selected
from 28 =14.0° (£ 0.2°) and 15.0¢ (+ 0.2°).

13. 'The polymorph according to claim 10, wherein the polymorph has the following characteristic XRPD
peaks: 20 =7.9° (£ 0.24, 13.4° (£ 0.2, 14.0° (£ 0.2°), 15.0° (£ 0.2°), and 23.4° (+ 0.2°), in combination
with at least one XRPD peak selected from 20 = 9.5° (£ 0.2°), 12.7° (£ 0.2°), 13.6° (= 0.2%), 14.2° (£ 0.2°),
15.7° (£ 0.2°), 190° (£ 0.2°), 22.3° (£ 0.2°), 24.2° (£ 0.2°), 24.8° (£ 0.2°), and 26.9° (= 0.2°).

14. The polymorph according to claim 10, wherein the polymorph has substantially all peaks in its XRPD

pattern/as shown in Figure 2.

~Polymorph-Horp-P-ofa-compound-of Hopnula(b-
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N
Y
_N

N
NNH

Formula (I).

Zn

H

16. The polymorph according to claim 15, wherein the polymorph has the following characteristic XRPD
peaks: 20 = 11.4° ( 0.2°), 17.4° (+ 0.2°), and 22.9° (£ 0.2°).

17. The polymorph according to claim 16, further comprising at least@ne characteristic XRPD peak selected
from 28 = 9.2° (£ 0.2°) and 18.3° (x: 0.2°).

18. The polymorph according to claim 15, wherein the polymorph has the following characteristic XRPD
peaks: 20 = 9.2° (£ 0.2°), 11.4° ( 0.2°), 17.4° (£ 0.2°),48.3° (£ 0.2°), and 22.9° (+ 0.2°), in combination
with at least one XRPD peak selected from 26 = 9.8 -‘ 0.29), 12.2° (£ 0.2°), 15.8° (£ 0.2°), 16.2° (= 0.2°),

19. The polymorph according to claini 12 /wherein the polymorph has substantially all peaks in its XRPD

pattern as shown in Figure 4.

E, PR PR Y a1
AL IRA 3 \1/0
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peaks: 20 = 6.7° (= 0.2°), 9.3° (£ 0.2°), and 24.4° (£ 0.2°).

22. The polymorph according to claim 21, further comprising at least one characteristic XRPD peak gelected

from 26 = 12.7° (+ 0.2°) and 13.9° (+ 0.2°).

23. The polymorph according to claim 20, wherein the polymorph has the following char
peaks: 26 = 6.7° (£ 0.2°), 9.3° (= 0.2°), 12.7° (£ 0.2°), 13.9° (£ 0.2°), and 24.4° (£ 0.2°
at least one XRPD peak selected from 20 = 12.4° (2 0.2°), 13.3° (£ 0.2°), 14.3° (=0
(£0.29), 18.5° (£ 0.2°), 22.0° (£ 0.2°), 23.9° (£ 0.2°), 24.1° (+: 0.2°), and 26.4°

/1n combination with
%), 15.5° (£ (.2%), 174°
0.2%).

24. The polymorph according to claim 20, wherein the polymorph has subgtantially all peaks in its XRPD

pattern as shown in Figure 5.

25. Polymorph Form F of a compound of Formula (I):

HN

N
B
=N
N
N NH
Formula (I).

26. The polymorph according {o claim 25, wherein the polymorph has the following characteristic XRPD
peaks: 26 =9.6° (£ 0.2°), V 3° (£0.2°), and 24.6° (£ 0.2°).

27. The polymorphcording Lo claim 26, further comprising at least one characteristic XRPD peak selected
from 20 = 14.0‘J 0.2°) and 19.2° (£ 0.2°).

oW e Yo SN~ L LS ande A0, fn Yo S aVa R AN EN aWa Y o NI Y. Ml RO T AR VOU 5.W0a Y0 2N ¥ olite Y NN AL TN A W50 TS AN e N Y o, KONV AR T A WL TOA
LU0 (UL ), 4100 UL, A R Ve T AS T AT RO LSty Paa o S LS ap e e o \.:.. RSN
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29 Fhe-potymerpiraccording-torchinr25—wherein-the-potymorph-has-substantiathy-aH-peaks-in-ts

pattern as shown in Figure 6.

30. Polymorph Form G of a compound of Formula {I):

Formula (1).

31. The polymorph according to claim 30, wherein the pg
peaks: 20 = 6.7° (£ 0.2%), 9.5° (+ 0.2°), and 19.0° (+ 072°).

ymorph has the following characteristic XRPD

32. The polymorph according to claim 31, fi
from 20 = 10.6° (= 0.2°) and 19.6° (= 0.27).

her comprising at least one characteristic XRPD peak selected

1aim 30, wherein the polymorph has the following characteristic XRPD

7 (£0.2°), 10.6° (£ 0.2°), 19.0° (£ 0.2°), and 19.6° (+ 0.2°), in combination with
gelected from 20 = 13.4° (£ 0.2%), 15.0° (£ 0.2°), 15.8° (= 0.2%), 17.8° (£ 0.2°), 20.7°
), 22.8° (2 0.2°), 23.8° (2 0.2°), 24.3° (+ 0.2%), and 25.6° (+ 0.2°).

33. The polymorph according toA
peaks: 26 = 6.7° (x0.29), 9.
at least one XRPD peak
(+£0.29),21.2° (£ .‘ ?
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N
Y
_N
N
Y NH

Formula (I).

Zun

H

36. The polymorph according to claim 35, wherein the polymorph has the foll
peaks: 26 = 8.9° (£ 0.2%), 9.2° (£ 0.2°), and 14.1° (% 0.2°).

ing characteristic XRPD

37. The polymorph according (o claim 36, further comprising at leagt’'one characteristic XRPD peak selected
from 20 = 17.3° (2 0.2°) and 18.53° (£ 0.2°).

38. The polymorph according to claim 35, wherein the pdlymorph has the following characteristic XRPD
peaks: 26 = 8.97 (£ 0.2°), 9.2° (2 0.2°), 14.1° (£ 0.2°%17.3° ( 0.2°), and 18.5° ( 0.2°), in combination with
at least one XRPD peak selected from 20 = 7.1° ( 0.29), 10.6° (£ 0.2°), 11.3° (£ 0.2°), 11.6° (= 0.2%), 16.2°
(£0.2°), 18.3° (£ 0.2°), 18.8° (¢ 0.2°), 20.3° (# .2°), 21.7°(£ 0.2°%). and 24.7° (£ 0.2°).

39. The polymorph according to claiip wherein the polymorph has substantially all peaks in its XRPD

pattern as shown in Figure 8.

40. Polymorph Form I of g/compound of Formula (I):




4d—Fhe-pelymerphraccording-toclamr40wh
peaks: 26 = 9.7° (£ 0.2°), 19.3° (£ 0.2°), and 24.5° (£ 0.2°).

42. The polymorph according to claim 41, further comprising at least one characteristic XRPD pe
from 28 = 11.4° (£ 0.2°) and 14.2° (+ 0.2°).

43. The polymorph according to claim 40, wherein the polymorph has the following chargfteristic XRPD

peaks: 26 =9.7° (£ 0.2°), 11.4° (£ 0.2°), 14.2° (£ 0.2°), 19.3° (£ 0.2°), and 24.5° (+ 0.27), in combination
with at least one XRPD peak selected from 20 = 0.2° ( 0.2°), 14.7° (£ 0.2°), 15.5° £ 0.2, 16.7° (£ 0.29),

pattern as shown in Figure 9.

45. Polymorph Form J of a compound of Formula (I):

029,24 00 (. % _an o o
OB Daind 24 7.2.(5:.0.20)
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49-Fhe-petymorph-aceording-to-clainr-4S-wherein-the-potymorph-has-substantially-al-peaks-in-its XRPD

pattern as shown in Figure 10.

50. A substantially amorphous compound of Formula (I):

2,0
N

=

N
Y
_N
N
L NH

Formula ().

Zi

H

51. A method of preparing polymorph Form C of a compoung/of Formula (I):

HN_ N
>
_N
N
\NH
Formula (I)

wherein the method comprises:  /
(i) exposing a omposition comprising at feast one non-Form C polymorph of a compound of
Formula (1), or a salt, solvg ¢, or hydrate thereof, to a non-anhydrous condition for a period of time sufficient
to convert at least abou of the total amount of non-Form C polymorph(s) into Form C of a compound of
Formula (I); and ~ /
recovering said polymorph Form C.

52. The mg {hod according to claim 51, wherein the non-anhydrous condition includes liquid water.

53. A'he method according to claim 52, wherein the non-anhydrous condition includes a water-miscible

st #@n{»and-liquidwtep-selu@nt-sysie el
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S4~Fire-method-of chamr 53 whereir the-tquid-water-ts-present-tran-amount-setected-fromrabout—-Jorabe
5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about,
50% , about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about
95%, and about 100% by volume of the solvent system.

55. The method of claim 54, wherein said liquid water is present in an amount between abgut 85% to about

95% by volume of the solvent system.
56. The method of claim 51, wherein the one or more non-Form C polymorphs ar€ selected from the group
consisting of Form A, Form B, Form D, Form E, Form F, Form G, Form H, Joérm I, FForm J, amorphous form,

or a salt, solvate, or hydrate thereof, and mixtures thereof.

57. The method of claim 56, wherein the one or more non-Form (¥polymorphs comprise at least about 50%

by weight polymorph Form A.

58. A method of preparing polymorph Form C of a Coound of Formula (I):
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wherein

PG is a protecting group selected from methylsulfonyl, substituted methylsulfon
benzenesulfonyl, substituted benzenesulfonyl, benzyloxycarbonyl, substituted benzyloxycarbopdl, 2,2,2,-
trichloroethoxycarbonyl, 2-trimethylsilylethoxycarbonyl, t-butoxycarbonyl, 1-adamantyloxy€arbonyl, 2-
adamantyloxycarbonyl, alkyl, substituted alkyl, t-butyldimethylsilyl, triisopropylsityl, allfl, benzyl,
substituted benzyl, hydroxymethyl, methoxymethyl, diethoxymethyl, (2-chloroethoxymethyl, t-
butoxymethyl, t-butyldimethylsiloxymethyl, pivaloyloxymethyl, benzyloxymethy}( dimethylaminomethyl, 2-
tetrahydropyranyl, substituted alkoxymethyl and substituted aryloxymethyl, angd

where substituents are selected from alkyl, heteroalkyl, alkghyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, cycloalikoxy, heterocyclyloxy, aryloxy,
heteroaryloxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, ester, e r, thio, sulfinyl, sulfonyl,
sulfonamido, halo, cyano, hydroxyl, nitro, phosphate, urea, carbaghate, and carbonate;

with one or more reagents to remove the proteéting group PG’ to form the compound of
Formula (I); and ‘ |

ii) recovering polymorph Form C of thg/compound of Formula (I);

wherein at least one of steps 1) and ¥} occurs in a non-anhydrous condition.

59. The method according to claim 58, whex*' the one or more reagents to remove the protecting group PG’
is selected from HCL, HBr, TFA, Na,COs phd K,CO;, NaOH, KOH, methyl lithium, ethyl lithium, propyl
lithium, n-butyl lithium, n-pentyl lithiy , n-hexyl lithium, ceric ammonium nitrate, cyclohexadiene/Pd black,

H,/Pd on carbon, TBAF, and BF;- E£O.

60. A method of preparing p¢ ymorph Form C of a compound of Formula (I):

WY
N

o
HN. _N
15
_N
N
Y NH

Formula (I)

zZns

fierein the method comprises:

(1) preparing a first sturry of polymorph Form C in dichloromethane;

LGidpecoverinethe solidsan the first slurme by, filiration:
{dij-recovering-the by filivation
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s () -PrOPATIAE-a-SecORE-Slurry-0f-the-solids-recovered-in-step-ib-in-water-and
(iv) recovering the solids in the second slurry by filtration to give polymorph Form C.

61. A pharmaceutical composition comprising
i) a compound according to claim 1 or 50,
ii) a mixture according to any one of claims 2-4, or
iii) a polymorph according to any one of claims 5-49,

and one or more pharmaceutically acceptable excipients.

62. A pharmaceutical composition comprising a therapeutically effective amount

-

a compound of Formula

wherein the pharmaceutical composition compriseg’polymorph Form C of the compound of Formula (I), or its
pharmaceutically acceptable salts, solvates and Miydrates thereof, and one or more pharmaceutically
acceptable excipients.

63. The pharmaceutical compositiondccording to claim 62, wherein the pharmaceutical composition further
comprises at least one non-Form ¢ polymorph selected from Form A, Form B, Form D, Form E, Form F,
Form G, Form H, Form I, For J, or an amorphous form of a compound of Formula (I), or a salt, solvate, or

hydrate thereof.

64. The pharmac? cal composition according to claim 63, wherein the pharmaceutical composition
P

comprises polymérph Form C and polymorph Form A in aratio of greater than about 9:1 Form C:Form A.

65. The pHarmaceutical composition according to claim 62, wherein the pharmaceutical composition

compriées one or more pharmaceutically acceptable excipients selected from silicified microcrystalline

cellilose, lactose, mannitol, starch, sorbitol, sucrose, dicalcium phosphate, microcrystalline cellulose,

frospovidone -croscarmellose-sodivr-and-sodivm-starch-glycolate,-silicon-dioxidesilicon-dioxide..
~227-
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magnesivm-silicate-tale-magnesium-stearate-sodivm-stearyl-Pumarate-stearic-acid;-sodivmlauryl-sulphate
sodium dodecyl sulphate, Tween® 80, and Lutrol®.

66. A method of treating a PI3K mediated disorder in a subject, the method comprising administering a
therapeutically effective amount of:
i) a compound according to claim 1 or 50,
if) a mixture according to any one of claims 2-4,
iit) a polymorph according to any one of claims 5-4
1v) a pharmaceutical composition according to-dny one of claims 61-65
to said subject.
67. The method of claim 66, wherein the diSorder is cancer, an inflammatory disease or an auto-immune

disease.

68. Use of:
pound according to claim 1 or 50,

f} a mixture according to any one of claims 2-4,

iil) a polymorph according to any one of claims 5-49, or

iv) a pharmaceutical composition according to any one of claims 61-65

e-manuiacture-of-a-medicarment-for-the-reatment-of-a-PIRK-medtated-disorder-ina-subject—



CLAIMS

1. A compound of Formula (I):

P
VNH
Formula (I},

wherein the compound is polymorph Form C, Form B, Form D, Form E, Form F, Form G, Form H,
Form I, or Form I of a compound of Formula (1), or a mixture of two or more thereof, wherein

polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20=10.4°(x0.2°), 13.3 °(x 0.2°), and 24.3 ° (= 0.2°);

polymorph Form B has the following characteristic XRPD peaks: 28 = 7.9° (+ 0.2°), 13.4° (=
0.2°), and 23.4° (= 0.2°);

polymorph Form D has the following characteristic XRPD peaks: 26 = 11.4° (+ 0.2°), 17.4°
(£ 0.2°), and 22.9° (+ 0.2°);

polymorph Form E has the following characteristic XRPD peaks: 26 = 6.7° (+ 0.2°), 9.3° (+
0.2°), and 24.4° (£ 0.2°);

polymorph Form F has the following characteristic XRPD peaks: 26 = 9.6° (+ 0.2°), 17.3° (¢
0.2°), and 24.6° (& 0.2°);

polymorph Form G has the following characteristic XRPD peaks: 26 = 6.7° (= 0.2°), 9.5° (=
0.2°), and 19.0° (% 0.2°);

polymorph Form H has the following characteristic XRPD peaks: 26 = 8.9° (& 0.2°), 9.2° (+
0.2°), and 14.1° (£ 0.2°);

polymorph Form I has the following characteristic XRPD peaks: 20 = 9.7° (= 0.2°), 19.3° (+
0.2°), and 24.5° (£ 0.2°); and

polymorph Form J has the following characteristic XRPD peaks: 26 = 9.1° (+ 0.2°), 17.3° (=
0.29), and 18.3° (£ 0.2°).
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2. A compound of Formula (I):

HN_ N
B
~N
N
L NH
Formula (I},
wherein the compound is polymorph Form C of a compound of Formula (I), wherein the polymorph
has the following characteristic X-ray Powder Diffraction (XRPD) peaks: 20 = 10.4 ° (+ 0.2°), 13.3 °
(+0.2°), and 24.3 ° (& 0.2°). |

3. The compound of claim 2, further comprising at least one characteristic XRPD peak selected
from 20 = 6.6° (= 0.2°) and 12.5° (£ 0.2°).

4, The compound of claim 2, wherein the polymorph has the following characteristic XRPD
peaks: 26 = 6.6° (= 0.2°), 10.4° (+ 0.2°), 12.5° (+ 0.2°), 13.3° (£ 0.2°), and 24.3° (£ 0.2°), in
combination with at least one XRPD peak selected from 26 = 8.8° (& 0.2°), 9.9° (+ 0.2°), 13.4° (+
0.2°), 15.5° (= 0.2°), 16.9° (= 0.2°), 19.8° (£ 0.2°), 21.3° (£ 0.2°), 23.6° (= 0.2°), 25.3° (£ 0.2°), and
27.9° (£ 0.2°).

3. The compound according to claim 2, wherein the polymorph has substantially all peaks in its

XRPD pattern as shown in Figure 3.
6. The compound of claim 2, wherein the polymorph has an endothermic peak at about 203 °C.

7. The compound of claim 2, wherein the polymorph has an endothermic peak at about 206 °C
or about 208 °C.

8. The compound of claim 2, wherein the polymorph has an endothermic peak in the range of
about 203 °C to about 208 °C, and at least one peak selected from an exothermic peak in the range of

about 251 °C to about 254 °C, and an endothermic peak in the range of about 281 °C to about 283 °C.

9. The compound of claim 2, wherein the polymorph has an endothermic peak at about 208 °C,
an exothermic peak at about 254 °C, and an endothermic peak at about 283 °C.
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10. The compound of any one of claims 6-9, wherein the endothermic and exothermic peaks are

determined by Differential Scanning Calorimetry (IDSC).
11. The compound of claim 10, wherein ramp rate of the DSC is about 10 °C/min.
12. The compound of claim 2, which is a hydrate.

13. A compound of Formula (I):

L-NH
Formula (I),

wherein the compound is:

(A) a mixture of two or more compounds of Formula (I), wherein the compounds of
Formula (I) are selected from:

i) polymorph Form C; and

ii) at least one non-Form C polymorph selected from Form A, Form B, Form D, Form E,
Form F, Form G, Form H, Form I, Form J, or an amorphous form of a compound of Formula (1),

optionally wherein the mixture is at least 50% by weight polymorph Form C; or

(B) a mixture of two or more compounds of Formula (I), wherein the compounds of
Formula (I) are selected from:

i) polymorph Form A; and

11) at least one non-Form A polymorph selected from Form B, Form C, Form D, Form E,
Form F, Form G, Form H, Form I, Form J, or an amorphous form of a compound of Formula (1);
wherein

polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20=10.4°(x£0.2°), 13.3 ° (£ 0.2°), and 24.3 ° (+ 0.2°);

polymorph Form A has the following characteristic XRPD peaks: 26 = 9.6° (+ 0.2°), 12.2° (=
0.2°), and 18.3° (= 0.2°);

218



polymorph Form B has the following characteristic XRPD peaks: 28 = 7.9° (£ 0.2°), 13.4° (=
0.2°), and 23.4° (+ 0.2°);

polymorph Form D has the following characteristic XRPD peaks: 26 = 11.4° (= 0.2°), 17.4°
(# 0.2°), and 22.9° (£ 0.2°);

polymorph Form E has the following characteristic XRPD peaks: 26 = 6.7° (£ 0.2°), 9.3° (=
0.2°), and 24.4° (+ 0.2°);

polymorph Form F has the following characteristic XRPD peaks: 26 = 9.6° (+ 0.2°), 17.3° (+
0.2°), and 24.6° (= 0.2°);

polymorph Form G has the following characteristic XRPD peaks: 26 = 6.7° (£ 0.2°), 9.5° (+
0.2°), and 19.0° (= 0.2°);

polymorph Form H has the following characteristic XRPD peaks: 20 = 8.9° (£ 0.2°), 9.2° (=
0.2°), and 14.1° ( 0.2°);

polymorph Form I has the following characteristic XRPD peaks: 26 = 9.7° (£ 0.2°), 19.3° (+
0.2°), and 24.5° (£ 0.2°); and

polymorph Form J has the following characteristic XRPD peaks: 26 = 9.1° (% 0.2°), 17.3° (&
0.2°), and 18.3° (= 0.2°).

14. The compound of claim 1, which is polymorph Form B of & compound of Formula (),
optionally,

wherein the polymorph has the following characteristic XRPD peaks: 26 = 7.9° (+ 0.2°),
13.4° (= 0.2°), and 23.4° (= 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 20 = 14.0° (+ (.2°) and 15.0° (+ 0.2°); or

wherein the polymorph has the following characteristic XRPD peaks: 26 = 7.9° (+ 0.2°),
13.4° (£ 0.2°), 14.0° (£ 0.2°), 15.0° (£ 0.2°), and 23 .4° (x 0.2°), in combination with at least one
XRPD peak selected from 26 = 9.5° (= 0.2°), 12.7° (£ 0.2°), 13.6° (== 0.2°), 14.2° (£ 0.2°), 15.7° (=
0.2°), 19.0° (£ 0.2°), 22.3° (£ 0.2°), 24.2° (= 0.2°), 24.8° ( 0.2°), and 26.9° (= 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 2.

15. The compound of claim 1, which is polymorph Form D of a compound of Formula (1),
optionally,

wherein the polymorph has the following characteristic XRPD peaks: 26 = 11.4° (+ 0.2°),
17.4° (£ 0.2°), and 22.9° (£ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 26 = 9.2° (+ 0.2°) and 18.3° (= 0.2°); or
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wherein the polymorph has the following characteristic XRPD peaks: 20 = 9.2° (+ 0.2°),
11.4° (£ 0.2°), 17.4° (£ 0.2°), 18.3° (£ 0.2°), and 22.9° (£ 0.2°), in combination with at least one
XRPD peak selected from 26 = 9.8° (+ 0.2°), 12.2° (£ 0.2°), 15.8° (£ 0.2°), 16.2° ( 0.2°), 16.8° (¢
0.2°), 18.9° (£ 0.2°), 19.9° (+ 0.2°), 20.0° (= 0.2°), 24.9° (+ 0.2°), and 29.3° (= 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 4.

16. The compound of claim 1, which is polymorph Form E of a compound of Formula (I),
optionally:

wherein the polymorph has the following characteristic XRPD peaks: 26 = 6.7° (= 0.2°), 9.3°
(£ 0.2°), and 24.4° (+ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 20 = 12.7° (% 0.2°) and 13.9° (= 0.2°); or '

wherein the polymorph has the following characteristic XRPD peaks: 26 = 6.7° ( 0.2°), 9.3°
(= 0.2°), 12.7° (% 0.2°), 13.9° (& 0.2°), and 24.4° (+ 0.2°), in combination with at least one XRPD
peak selected from 20 = 12.4° (+ 0.2°), 13.3° (+ 0.2°), 14.3° (= 0.2°), 15.5° (£ 0.2°), 17.4° (= 0.2°),
18.5° (£ 0.2°), 22.0° (£ 0.2°), 23.9° (= 0.2°), 24.1° (£ 0.2°), and 26.4° (+ 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 5.

17. The compound of claim 1, which is polymorph Form F of a compound of Formula (1),
optionally: ‘

wherein the polymorph has the following characteristic XRPD peaks: 20 = 9.6° (+ 0.2°),
17.3° (£ 0.2°), and 24.6° (+ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 26 = 14.0° (= 0.2°) and 19.2° (= 0.2°); or

wherein the polymorph has the following characteristic XRPD peaks: 28 = 9.6° ( 0.2°),
14.0° ( 0.2°), 17.3° (£ 0.2°), 19.2° (== 0.2°), and 24.6° (== 0.2°), in combination with at least one
XRPD peak selected from 26 = 12.4° (£ 0.2°), 16.1° (z 0.2°), 16.6° (+ 0.2°), 17.1° (= 0.2°), 20.8° (=
0.2°), 21.5° (2 0.2°), 22.0° ( 0.2°), 24.3° (+ 0.2°), 25.2° (+ 0.2°), and 25.4° (£ 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 6.

18, The compound of claim 1, which is polymorph Form G of a compound of Formula (1),
optionally:

wherein the polymorph has the following characteristic XRPD peaks: 28 = 6.7° (- 0.2°), 9.5°
(£ 0.2°), and 19.0° (+ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 26 = 10.6° (+ 0.2°) and 19.6° (+ 0.2°); or
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wherein the polymorph has the following characteristic XRPD peaks: 20 = 6.7° (+ 0.2°), 9.5°
(£ 0.2°), 10.6° (x 0.2°), 19.0° (£ 0.2°), and 19.6° (£ 0.2°), in combination with at least one XRPD
peak selected from 26 = 13.4° (+ 0.2°), 15.0° (+ 0.2°), 15.8° ( 0.2°), 17.8° (= 0.2°), 20.7° ( 0.2°),
21.2° (£ 0.2°), 22.8° (£ 0.2°), 23.8° (= 0.2°), 24.3° (£ 0.2°), and 25.6° (+ 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 7.

19. The compound of claim 1, which is polymorph Form H of a compound of Formula (I),
optionally:

wherein the polymorph has the following characteristic XRPD peaks: 26 = 8.9° (+ 0.2°), 9.2°
(£ 0.2°), and 14.1° (+ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 20 = 17.3° (£ 0.2°) and 18.53° (= 0.2°); or

wherein the polymorph has the following characteristic XRPD peaks: 26 = 8.9° (+ 0.2°), 9.2°
(£0.2°), 14.1° (£ 0.2°), 17.3° (¢ 0.2°), and 18.5° ( 0.2°), in combination with at least one XRPD
peak selected from 26 = 7.1° (x 0.2°), 10.6° (x 0.2°), 11.3° (+ 0.2°), 11.6° (+ 0.2°), 16.2° (+ 0.2°),
18.3° (£ 0.2°), 18.8° (£ 0.2°), 20.3° (£ 0.2°), 21.7° (+ 0.2°), and 24.7° (+ 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 8.

20. The compound of claim 1, which is polymorph Form I of a compound of Formula (I),
optionally:

wherein the polymorph has the following characteristic XRPD peaks: 26 = 9.7° (+ 0.2°),
19.3° (& 0.2°), and 24.5° (+ 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 26 = 11.4° (£ 0.2°) and 14.2° (+ 0.2°); or

wherein the polymorph has the following characteristic XRPD peaks: 26 = 9.7° (+ 0.2°),
11.4° (% 0.2°), 14.2° (£ 0.2°), 19.3° (+ 0.2°), and 24.5° (& 0.2°), in combination with at least one
XRPD peak selected from 26 = 9.2° (+ 0.2°), 14.7° (£ 0.2°), 15.5° (£ 0.2°), 16.7° (+ 0.2°), 17.3° (=
0.2°), 18.4° (£ 0.2°), 21.4° (= 0.2°), 22.9° (& 0.2°), 29.1° (£ 0.2°), and 34.1° (= 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 9.

21. The compound of claim 1, which is polymorph Form J of a compound of Formula (I),
optionally:

wherein the polymorph has the following characteristic XRPD peaks: 26 = 9.1° (% 0.2°),
17.3° ( 0.2°), and 18.3° (= 0.2°), optionally further comprising at least one characteristic XRPD peak
selected from 26 = 16.4° (= 0.2°) and 17.9° (£ 0.2°); or
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wherein the polymorph has the following characteristic XRPD peaks: 26 = 9.1° (= 0.2°),
16.4° (£ 0.2°), 17.3° (£ 0.2°), 17.9° (+ 0.2°), and 18.3° (= 0.2°), in combination with at least one
XRPD peak selected from 20 = 9.4° (£ 0.2°), 10.1° (£ 0.2°), 10.7° (= 0.2°), 14.0° (+ 0.2°), 14.3° (=
0.2°), 15.5° ( 0.2°), 16.9° (= 0.2°), 19.9° (= 0.2°), 24.0° (+ 0.2°), and 24.7° (= 0.2°); or

wherein the polymorph has substantially all peaks in its XRPD pattern as shown in Figure 10.

22. A method of preparing polymorph Form C of a compound of Formula (I);

voey

==

N
&
_N
N
\NH
Formula (I)

zn

H

wherein the method comprises:

(1) exposing a composition comprising at least one non-Form C polymorph of a
compound of Formula (I), to a non-anhydrous condition for a period of time sufficient to convert at
least about 50% of the total amount of non-Form C polymorph(s) into Form C of a compound of
Formula (I); and

(ii) recovering said polymorph Form C;
wherein polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20=10.4 ¢ (£ 0.2°), 13.3 ° (£ 0.2°), and 24.3 ° (+ 0.2°).

23. The method- of claim 22, wherein the non-anhydrous condition includes liquid water.

24, The method of claim 23, wherein the non-anhydrous condition includes a water-miscible

solvent and liquid water solvent system.

25. The method of claim 24, wherein the liquid water is present in an amount selected from about
1%, about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%,
about 45%, about 50% , about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about
85%, about 90%, about 95%, and about 100% by volume of the solvent system.

26. The method of claim 25, wherein said liguid water is present in an amount between about

85% to about 95% by volume of the solvent system.
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27. A method of preparing polymorph Form C of a compound of Formula (I):

HN. _N
B
_N
N
\NH

wherein the method comprises:

1) combining a compound of Formula (Ia):

HN i N \\l
LN
PG?
(1a),

wherein

PG” is a protecting group selected from methylsulfonyl, substituted methylsulfonyi,
benzenesulfonyl, substituted benzenesulfonyl, benzyloxycarbonyl, substituted benzyloxycarbonyl,
2,2,2 -trichloroethoxycarbonyl, 2-trimethylsilylethoxycarbonyl, t-butoxycarbonyl, 1-
adamantyloxycarbonyl, 2-adamantyloxycarbonyl, alkyl, substituted alkyl, t-butyldimethylsilyl,
triisopropylsilyl, allyl, benzyl, substituted benzyl, hydroxymethyl, methoxymethyl, diethoxymethyl,
(2-chloroethoxy)methyl, t-butoxymethyl, t-butyldimethylsiloxymethyl, pivaloyloxymethyl,
benzyloxymethyl, dimethylaminomethyl, 2-tetrahydropyranyl, substituted alkoxymethyl and
substituted aryloxymethyl, and

where substituents are selected from alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, cycloalkoxy, heterocyclyloxy,
aryloxy, heteroaryloxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, ester, ether, thio, sulfinyl,

sulfonyl, sulfonamido, halo, cyano, hydroxyl, nitro, phosphate, urea, carbamate, and carbonate;
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with one or more reagents to remove the protecting group PG” to form the compound
of Formula (I); and

ii) recovering polymorph Form C of the compound of Formula (I);

wherein at least one of steps 1) and ii) occurs in a non-anhydrous condition,
wherein polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20=10.4° (£ 0.2°), 13.3 ° (= 0.2°), and 24.3 ° (= 0.2°).

28. The method of claim 27, wherein step (i) occurs in a non-anhydrous condition.

29. The method of claim 27, wherein step (ii) involves addition of an anti-solvent either with or

without a cooling step to cause precipitation of Form C.
30. The method of claim 29, wherein the anti-solvent comprises water.

31. The method of claim 27, wherein the one or more reagents to remove the protecting group
7 . . iy v . L
PG s selected from acids, carbonate bases, hiydroxide bases, lithium bases, oxidants, hydrogenation

reagents, TBAF, and BF;- Et,0.

32. The method- of claim 31, wherein the one or more reagents to remove the protecting group
PG is selected from HCI, HBr, TFA, Na,CO;, K,CO;5, NaOH, KOH, methy! lithium, ethyl lithium,
propyl lithium, n-butyl lithium, n-pentyl lithium, n-hexy! lithium, ceric ammonium nitrate,
cyclohexadiene/Pd black, Hy/Pd on carbon, TBAF, and BF,- Et,O.

33. The method of claim 31, wherein the reagent to remove the protecting group PG? is an acid

and PG? is 2-tetrahrydropyranyl.

34, The method of claim 33, wherein the acid is HCI, HBr, TFA, perchloric acid, sulfuric acid,

nitric acid, or phosphoric acid.
35. The method of claim 34, wherein the acid is HCL.

36. The method of claim 33, further comprising adjusting pH of the reaction mixture after step (1)

to from about 8 to about 9.
37. The method of claim 36, wherein the pH is adjusted by adding a hydroxide base.

38. The method of claim 37, wherein the hydroxide base is NH,OH.
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39. The method of claim 33, wherein the removal of the protecting group PG? occurs in an

alcoholic solvent.
40, The method of claim 39, wherein the alcoholic solvent is MeOH, EtOH, PrOH, or iPrOH.

41. The method of claim 27, wherein PG is 2-tetrahydropyranyl and the method comprises:

(1) combining the compound of Formula (Ia) with HCl in a solvent of EtOH and water to form the
compound of Formula (I);

(it) adjusting pH of the reaction mixture after step (i) to from about & to about 9 by adding NH,OH;
and

(iii) recovering polymorph Form C.

42. A method of preparing polymorph Form C of a compound of Formula (I):

Voo

P

HN__N
B
=N
N
Y-NH
Formula (I)
comprising placing Form A in water or a water-containing solvent system, wherein
polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks: 26 =
104 © (£ 0.2°), 13.3° (£ 0.2°), and 24.3 ° (£ 0.2°); and
polymorph Form A has the following characteristic XRPD peaks: 268 = 9.6° (+ 0.2°), 12.2° (+ 0.2°),
and 18.3° (+ 0.2°).

43, The method of claim 42, wherein the solvent system comprises water and isopropanol.

44, The method of claim 42, wherein Form A is placed in water or a water-containing solvent

system to form a slurry for about 18-24 hours.

45, The method of claim 42, wherein Form A is placed in water or a water-containing solvent

system to form a slurry for from less than about an hour to about 24 hours.

46. The method of claim 42, wherein Form A is prepared by re-slurrying one or more non-Form

A polymorph(s) in an anhydrous solvent.
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47. The method of claim 46, wherein the anhydrous solvent is chloroform, dichloromethane,

isopropyl alcohol, ethanol, or a mixture thereof,
48. The method of claim 47, wherein the anhydrous solvent is dichloromethane.
- 49. The method of claim 46, wherein the one or more non-Form A polymorph(s) is Form C.

50, A method of preparing polymorph Form C of a compound of Formula (I):

voel

=

HN_ N
B
N
N
N NH
Formula (1)
wherein the method comprises:
(i) preparing a first shurry of polymorph Form C in dichloromethane;
(1i) recovering the solids in the first shurry by filiration;
(iti) preparing a second slurry of the solids recovered in step ii) in a solvent system
comprising water; and
(iv) recovering the solids in the second slurry by filtration to give polymorph Form C,

wherein polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20 =104 ° (£ 0.2°), 13.3 ° (% 0.2°), and 24.3 ° ( 0.2°).

51. The method of claim 50, wherein the solids recovered in the first shurry is Form A, wherein
Form A has the following characteristic XRPD peaks: 26 = 9.6° (+ 0.2°), 12.2° (= 0.2°), and 18.3° (=
0.2°).

52. The method of claim 50, wherein the second slurry further comprises isopropanol.

53. The method of claim 27, wherein compound of Formula (Ia) is prepared by combining

compound 9 of the formula:
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with a protected chloropurine compound of the formula:

N

in the presence of Et;N in an alcoholic solvent selected from MeOH, EtOH, PrOH, and iPrOH.

54. The method of claim 53, wherein PG” is 2-tetrahydropyranyl.

35. The method of claim 53, wherein compound 9 is prepared by converting a compound 8 of the
formula
SNe
@/
H
o™
NHBoc
8

in the presence of an acid selected from trifluoroacetic acid and methanesulfonic acid in a solvent

selected from methanol, isopropyl alcohol, anisole, and THF, or a mixture thereof.

56. The method of claim 55, wherein the acid is trifluoroacetic acid.
57. The method of claim 55, wherein compound 8 is prepared by combining compound 7 of the
formula:
cl 0 /@
N
¢
7

with n-hexyl lithium, and

adding compound 2 of the formula:
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wherein compound 2 is previously combined with isopropyl Grignard.

58. The method of claim 57, wherein the combination formed after adding compound 2 is added

to a solution of anisole and isobutyric acid.

59. A method of preparing a compound of claim 1,

(A) wherein the compound of Formula (I} is polymorph Form B and the method
comprises thermal conversion from a non-Form B polymorph to provide polymorph Form B;
optionally

(B) wherein the compound of Formula (I} is polymorph Form D and the method
comprises:

fast cooling crystallization from a single solvent system selected from tetrahydrofuran, methyl
ethyl ketone, dioxane, and dimethylformamide;

slow cooling crystallization from a single solvent system selected from tetrahydrofuran,
methyl ethyl ketone, and dioxane;

shurrying Form C and/or Form E in methy] ethyl ketone;

slurrying a mixture of Form A, Form B and Form C in methyl ethyl ketone;

slurrying a mixture of Form B and Form D in methy! ethyl ketone;

fast cooling crystallization from a binary solvent system with tetrahydrofuran, dioxane, or
DMTF as the primary solvent and MTBE as the anti-solvent;

fast cooling crystallization from a binary solvent system with tetrahydrofuran, isopropanol, or
DMF as the primary solvent and toluene as an anti-solvent;

fast cooling crystallization from a binary solvent system with tetrahydrofuran as the primary
solvent and dichloromethane as the anti-solvent;

slow cooling crystallization from a binary solvent system with methyl ethyl ketone or DMF as
the primary solvent and MTBE as the anti-solvent;

slow cooling crystallization from a binary solvent system with tetrahydrofuran or DME as the
primary solvent and dichloromethane as the anti-solvent;

slow cooling crystallization from a binary solvent system with isopropanol, NNP, or DME as
the primary solvent and toluene as the anti-solvent; or

crystallization from a multi-solvent system; optionally
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© wherein the compound of Formula (I) is polymorph Form E and the method
comprises:

slow cooling crystallization of Form A from a single solvent system with methanol;

fast or slow cooling crystallization from a binary solvent system with methanol as the primary
solvent and water as the anti-solvent; or

crystallization from a multi-solvent system; optionally

®) wherein the compound of Formula (I) is polymorph form F and the method
comprises:

fast cooling crystallization from a binary solvent system with NMP as the primary solvent and
MBTE as the anti-solvent;

slow cooling crystallization from a binary solvent system with NMP as the primary solvent
and MBTE as the anti-solvent; or

crystallization from a multi-solvent system; optionally

(B) wherein the compound of Formula (I} is polymorph form G and the method
comprises:

fast cooling crystallization from a binary solvent system with ethanol, isopropyl alcohol, or
methanol as the primary solvent and MTBE as the anti-solvent; or

crystallization from a multi-solvent system; optionally

(F) wherein the compound of Formula (I) is polymorph form H and the method comprise:

slow cooling crystallization from a binary solvent system with dioxane as the primary solvent
and MTBE as the anti-solvent; or

crystallization from a multi-solvent system; optionally

(€)] wherein the compound of Formula (I} is polymorph form I and the method comprises:

slow cooling crystallization from a binary solvent system acetone, MEK, or dioxane as the
primary solvent and toluene as the anti-solvent; or

crystallization from a multi-solvent system; optionally

(H) wherein the compound of Formula (I) is polymorph form J and the method
comprises:

slow cooling crystallization from a binary solvent system with DMF as the primary solvent
and toluene as the anti-solvent; or

crystallization from a multi-solvent system; wherein

polymorph Form C has the following characteristic X-ray Powder Diffraction (XRPD) peaks:
20=104°(£0.2°),13.3°(x0.2°), and 24.3 ° (= 0.2°);

polymorph Form A has the following characteristic XRPD peaks: 268 = 9.6° (£ 0.2°), 12.2° (=
0.2°), and 18.3° (£ 0.2°);
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polymorph Form B has the foliowing characteristic XRPD peaks: 20 = 7.9° (£ 0.2°), 13.4° (£
0.2°), and 23.4° (+ 0.2°);

polymorph Form D has the following characteristic XRPD peaks: 26 = 11.4° (+ 0.2°), 17.4°
(£ 0.2°), and 22.9° (+ 0.2°);

polymorph Form E has the following characteristic XRPD peaks: 26 = 6.7° (+ 0.2°), 9.3° (=
0.2°), and 24.4° (£ 0.2°);

polymorph Form F has the following characteristic XRPD peaks: 26 = 9.6° (£ 0.2°), 17.3° (=
0.2°), and 24.6° (£ 0.2°);

polymorph Form G has the following characteristic XRPD peaks: 26 = 6.7° (¢ 0.2°), 9.5° (=
0.2°), and 19.0° (£ 0.2°);

polymorph Form H has the following characteristic XRPD peaks: 26 = 8.9° (£ 0.2°), 9.2° (&
0.2°), and 14.1° ( 0.2°);

polymorph Form [ has the following characteristic XRPD peaks: 26 = 9.7° (= 0.2°), 19.3° (=
0.2°), and 24.5° (+ 0.2°); and

polymorph Form ] has the following characteristic XRPD peaks: 20 = 9.1° (£ 0.2°), 17.3° (+
0.2°), and 18.3° ( 0.2°).

60. A pharmaceutical composition comprising a compound of any one of claims 1-21, and one or

more pharmaceutically acceptable excipients.

61, The pharmaceutical composition of claim 60, further comprising an amorphous form of a

compound of Formula ().

62, A pharmaceutical composition comprising a therapeutically effective amount of a compound
of Formula (I):

HN. N
0
=N
N
LNH
Formula (I),

wherein the pharmaceutical composition comprises polymorph Form C of the compound of Formula

(1) and one or more pharmaceutically acceptable excipients, wherein polymorph Form C has the
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following characteristic X-ray Powder Diffraction (XRPD) peaks: 26 = 10.4 © (= 0.2°), 13.3 ° (%
0.2°), and 24.3 ° (£ 0.2°).

63. A pharmaceutical composition comprising a compound of any one of claims 2—12, and one or

more pharmaceutically acceptable excipients.

64. The pharmaceutical composition of claim 63, further comprising an amorphous form of a

compound of Formula (I).

65. A method of preparing a pharmaceutical composition comprising:

mixing a compound of Formula (I):

HN_ N
B
N
N
LNH
Formula (I),
with a pharmaceutically acceptable excipient or carrier; wherein the compound is polymorph Form C

of a compound of Formula (I); and wherein polymorph Form C has the following characteristic X-ray

Powder Diffraction (XRPD) peaks: 26 = 10.4 ° (£ 0.2°), 13.3 ° (£ 0.2°), and 24.3 ° (= 0.2°).
66. A pharmaceutical composition made by the method of claim 65.

67. The pharmaceutical composition of claim 62 or method of claim 65, wherein the
pharmaceutical composition comprises one or more pharmaceutically acceptable excipients selected
from silicified microcrystalline cellulose, lactose, mannitol, starch, sorbitol, sucrose, dicalcum
phosphate, microcrystalline cellulose, crospovidone, croscarmellose sodium, and sodium starch
glycolate, silicon dioxide, magnesium silicate, talc, magnesium stearate, sodium steary! fumarate,
stearic acid, sodium lauryl sulphate, sodium dodecyl sulphate, and polyoxyethylene sorbitan

monooleate.

68. The pharmaceutical composition of claim 62 or method of claim 65, wherein the

pharmaceutical composition is solid form or liquid form.

69. Use of a compound of any one of claims 1-21, or a pharmaceutical composition of any one of
claims 60-64, in the manufacture of a medicament for the treatment of a PI3K mediated disorder in a

subject.
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70. Use of a compound of any one of claims 2-12, or a pharmaceutical composition of any one of
claims 62-64, in the manufacture of a medicament for the treatment of a PI3K mediated disorder in a

subject.

71. The use of claim 70, wherein the disorder is cancer, an inflammatory disease or an auto-

immune disease,
72. The use of claim 71, wherein the disorder is cancer.

73. The use of claim 72, wherein the cancer is leukemia or lymphoma.
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