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PROCESSES FOR PREPARING such enzymes include phosphoinositide ( s ) kinases ( e . g . , 
ISOQUINOLINONES AND SOLID FORMS OF PI3 - kinases , PI4 - Kinases ) , diacylglycerol kinases , and 

ISOQUINOLINONES sphingosine kinases . 
Phosphoinositide 3 - kinases ( PI3Ks ) constitute a unique 

Matter enclosed in heavy brackets [ ] appears in the and conserved family of intracellular lipid kinases that 
original patent but forms no part of this reissue specifica - phosphorylate the 3 ' - OH group on phosphatidylinositols or 
tion ; matter printed in italics indicates the additions phosphoinositides . The PI3K family comprises 15 kinases 
made by reissue ; a claim printed with strikethrough with distinct substrate specificities , expression patterns , and 
indicates that the claim was canceled , disclaimed , or held 10 modes of regulation . The class I PI3Ks ( p110a , p110B , 
invalid by a prior post - patent action or proceeding . p1108 , and p110y ) are typically activated by tyrosine kinases 

or G - protein coupled receptors to generate a lipid product 
CLAIM OF PRIORITY termed PIP3 , which engages downstream effectors such as 

This application claims the benefit of U . S . Provisional 15 nel 15 those in the Akt / PDK1 pathway , mTOR , the Tec family 
kinases , and the Rho family GTPases . The class II and III Application Ser . No . 61 / 431 , 304 , filed on Jan . 10 , 2011 , and PI3Ks play a key role in intracellular trafficking through the U . S . Provisional Application Ser . No . 61 / 578 , 655 filed on synthesis of PI ( 3 ) P and PI ( 3 , 4 ) P2 . 

Dec . 21 , 2011 , which are both incorporated herein by The PI3K signaling pathway is one of the most highly 
reference in their entirety . U mutated systems in human cancers . PI3K signaling is also a 

key factor in many other diseases in humans . PI3K signaling 
BACKGROUND is involved in many disease states including allergic contact 

dermatitis , rheumatoid arthritis , osteoarthritis , inflammatory 
The activity of cells can be regulated by external signals as bowel diseases , chronic obstructive pulmonary disorder , 

that stimulate or inhibit intracellular events . The process by psoriasis , multiple sclerosis , asthma , disorders related to 
which stimulatory or inhibitory signals are transmitted into diabetic complications , and inflammatory complications of 

the cardiovascular system such as acute coronary syndrome . and within a cell to elicit an intracellular response is referred Many inhibitors of PI3Ks have been generated . While to as signal transduction . Over the past decades , cascades of 30 such compounds are often initially evaluated for their activ 
signal transduction events have been elucidated and found to ity when dissolved in solution , solid state characteristics 
play a central role in a variety of biological responses such as polymorphism play an important role . Polymorphic 
Defects in various components of signal transduction path - forms of a drug substance , such as an inhibitor of PI3K , can 
ways have been found to account for a vast number of us have different chemical and physical properties , including 
diseases , including numerous forms of cancer , inflammatory crystallinity , melting point , chemical reactivity , solubility , 
disorders , metabolic disorders , vascular and neuronal dis - dissolution rate , optical and mechanical properties , vapor 
eases ( Gaestel et al . Current Medicinal Chemistry ( 2007 ) pressure , and density . These properties can have a direct 
14 : 2214 - 2234 ) . effect on the ability to process or manufacture a drug 
Kinases represent a class of important signaling mol a class of important signaling mol - 40 substance and the drug product . Moreover , polymorphism is 

ecules . Kinases can generally be classified into protein often a factor under regulatory review of the ' sameness ' of 
kinases and lipid kinases , and certain kinases exhibit dual certain kinases exhibit dual drug products I drug products from various manufacturers . For example , 
specificities . Protein kinases are enzymes that phosphorylate ate po polymorphism has been evaluated in compounds such as 
other proteins and / or themselves ( i . e . , autophosphorylation ) . “ 45 warfarin sodium , famotidine , and ranitidine . Polymorphism 

can affect the quality , safety , and / or efficacy of a drug Protein kinases can be generally classified into three major product , such as a kinase inhibitor . Thus , research directed groups based upon their substrate utilization : tyrosine towards polymorphs of PI3K inhibitors and processes for kinases which predominantly phosphorylate substrates on preparing polymorphs of PI3K inhibitors represents a sig tyrosine residues ( e . g . , erb2 , PDGF receptor , EGF receptor , 50 nificantly useful field of investigation in the development of 
VEGF receptor , src , abl ) , serine / threonine kinases which active pharmaceutical ingredients ( APIs ) . 
predominantly phosphorylate substrates on serine and / or In addition , P13K inhibitors have been used to treat 
threonine residues ( e . g . , m Tor C1 , mTor C2 , ATM , ATR , various diseases and disorders in humans ( e . g . , in clinical 
DNA - PK , Akt ) , and dual - specificity kinases which phos - 55 trials ) . For the production of a drug substance intended for 
phorylate substrates on tyrosine , serine and / or threonine use in humans , current Good Manufacturing Practices 
residues ( GMP ) are applicable . Procedures need to be in place that 

Lipid kinases are enzymes that catalyze the phosphory can control the levels of impurities and ensure that API 
lation of lipids . These enzymes , and the resulting phospho - 60 products are produced which consistently meet their prede 

termined specifications . Thus , a significant need exists for a rylated lipids and lipid - derived biologically active organic process to prepare PI3K inhibitors suitable for human use , molecules play a role in many different physiological pro particularly on a commercial scale , that is , inter alia , safe , cesses , including cell proliferation , migration , adhesion , and scalable , efficient , economically viable , and / or having other 
differentiation . Certain lipid kinases are membrane associ - 65 desirable properties . Among other entities , disclosed herein 
ated and they catalyze the phosphorylation of lipids con - are polymorphic forms of PI3K inhibitors which address 
tained in or associated with cell membranes . Examples of these needs and provide exemplary advantages . 
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CI CI In one embodiment , provided herein are polymorphic 

forms of a compound of Formula ( I ) : sa lahan COCI - NH O 
= 0 

10 
COOH 

15 ç 

o NH 

O 

herein referred to as Form A , 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 ( I ) , or a salt , 25 
solvate , or hydrate thereof ; or a mixture of two or more 
thereof . In one embodiment , the polymorphic form of a 
compound of Formula ( I ) can be a crystalline form , a 
partially crystalline form , an amorphous form , or a mixture 
of crystalline form ( s ) and / or amorphous form ( s ) . 30 

In one embodiment , provided herein is a method of 
preparing a compound of Formula ( I ) : 

NHPG 

çi 0 

ük N 
C . O Go NHPG 

O 

À 

- NH ZINT 
50 

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 : to its 55 

COOH PG ? ; 
LOMe ; 

NHPG Me 60 
NHPG 

CI 

COOH COCI ; 

65 
PG ? 
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> NH 

20 20 

25 25 

* PG2 ; 

30 

35 

40 

wherein : 
X is selected from fluoro , chloro , bromo , iodo , 

O SO2 - 4 - methylphenyl , and O SO2 - methyl ; 
PG ' is selected from benzyl , substituted benzyl , methoxy 

carbonyl , ethoxycarbonyl , substituted ethoxycarbonyl , 
9 - fluorenyloxycarbonyl , substituted 9 - fluorenyloxycar 
bonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 2 - trimethylsily 
lethoxycarbonyl , ( 2 - phenyl - 2 - trimethylsilyl ) ethoxycar 
bonyl , 2 - phenylethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 
dibromoethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 , 2 
trichloroethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
triisopropylsiloxycarbonyl , vinyloxycarbonyl , l - iso 
propoxycarbonyl , 8 - quinolyloxycarbonyl , 2 , 4 - dim 
ethyl - pent - 3 - yloxycarbonyl , benzyloxycarbonyl , and 
substituted benzyloxycarbonyl ; 

PG ’ is selected from methylsulfonyl , substituted methyl 
sulfonyl , benzenesulfonyl , substituted benzenesulfo 
nyl , benzyloxycarbonyl , substituted benzyloxycarbo 

2 , 2 , 2 - trichloroethoxycarbonyl , 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl ; and 

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

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

nyl , PG2 

45 

Ci 0 

50 

N ; and 55 

NH 

55 PG2 
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( 1 ) 

10 

- NH 

25 

from about 1 : 1 to about 1 : 4 , from about 1 : 1 to about 1 : 5 , 
from about 1 : 1 to about 1 : 6 , from about 1 : 1 to about 1 : 7 , 

cio from about 1 : 1 to about 1 : 8 , from about 1 : 1 to about 1 : 9 , 
from about 1 : 1 to about 1 : 10 , from about 1 : 1 to about 1 : 20 , 
from about 1 : 1 to about 1 : 30 , from about 1 : 1 to about 1 : 40 , 
or from about 1 : 1 to about 1 : 50 v / v . 

In one embodiment , a non - Form C polymorph is a solid 
form of a compound of Formula ( I ) , or a salt , solvate , or 
hydrate thereof ( e . g . , a crystalline form , an amorphous form , 
or a mixture of crystalline form ( s ) and / or amorphous 
form ( s ) ) , which is not polymorph Form C of a compound of 
Formula ( I ) . In one embodiment , a non - Form C polymorph 
is 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 ) , or a salt , solvate , or hydrate thereof ; or a 

wherein the method comprises : mixture of two or more thereof . In one embodiment , a 
( i ) exposing a composition comprising at least one non - non - Form C polymorph can comprise at least about 50 % by 

Form C polymorph of a compound of Formula ( I ) , or weight polymorph Form A of a compound of Formula ( I ) . In 
a salt , solvate , or hydrate thereof , to a non - anhydrous 20 one embodiment , a non - Form C polymorph ( e . g . , Form A or 
condition for a period of time sufficient to convert at Form B ) can be obtained from a composition comprising 
least about 50 % of the total amount of non - Form C Form C . 
polymorph ( s ) into Form C of a compound of Formula In one embodiment , provided herein is a method of 
( I ) ; and preparing polymorph Form C of a compound of Formula ( I ) : 

( ii ) recovering said polymorph Form C . 
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 0 
solvent system comprising a non - water solvent and liquid 
water . In one embodiment , the non - water solvent is a 30 
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 35 
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 % 40 
by volume of the solvent system . 

In one embodiment , a non - anhydrous condition includes es wherein the method comprises : W 
a solvent system comprising water ( e . g . , about 90 % v / v ) and ( i ) combining a compound of Formula ( la ) : 
isopropyl alcohol ( e . g . , about 10 % v / v ) . In one embodiment , 
a non - anhydrous condition includes a solvent system com - 45 
prising 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 , - C4 
alcohol , acetone , acetonitrile , among others . In one embodi 
ment , a water - miscible solvent is an alcohol , such as , e . g . , 50 
methanol , ethanol , 1 - propanol , 2 - propanol , 1 - butanol , 2 - bu 
tanol , 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 , 55 
about 7 : 1 , about 6 : 1 , about 5 : 1 , about 4 : 1 , about 3 : 1 , about 
2 : 1 , about 1 : 1 , about 1 : 2 , about 1 : 3 , about 1 : 4 , about 1 : 5 , 
about 1 : 6 , about 1 : 7 , about 1 : 8 , about 1 : 9 , about 1 : 10 , about 
1 : 20 , about 1 : 30 , about 1 : 40 , or about 1 : 50 v / v . In one 
embodiment , the ratio of water and water - miscible solvent in 60 
a solvent system provided herein is from about 50 : 1 to about 
1 : 1 , from about 40 : 1 to about 1 : 1 , from about 30 : 1 to about wherein 
1 : 1 , from about 20 : 1 to about 1 : 1 , from about 10 : 1 to about PG ’ is a protecting group selected from methylsulfonyl , 
1 : 1 , from about 9 : 1 to about 1 : 1 , from about 8 : 1 to about 1 : 1 , substituted methylsulfonyl , benzenesulfonyl , substi 
from about 7 : 1 to about 1 : 1 , from about 6 : 1 to about 1 : 1 , 65 tuted benzenesulfonyl , benzyloxycarbonyl , substituted 
from about 5 : 1 to about 1 : 1 , from about 4 : 1 to about 1 : 1 , benzyloxycarbonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 
from about 3 : 1 to about 3 : 1 , from about 2 : 1 to about 1 : 2 , 2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , 

NH 

( la ) 
O 
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1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl , and 

where substituents are selected from alkyl , heteroalkyl , 
alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 15 
acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , wherein the method comprises : 

( i ) combining a compound of Formula ( la ) : nitro , phosphate , urea , carbamate , and carbonate ; 
with one or more reagents to remove the protecting group 20 
PG to form the compound of Formula ( I ) ; and ( la ) 

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

wherein at least one of steps ( i ) and ( ii ) occurs in a 25 
non - anhydrous condition . 

In some embodiments , one or more reagents to remove 
the protecting group PG2 includes , but is not limited to , acids 
such as HC1 , HBr and TFA ; carbonate bases , such as 30 
Na2CO3 and K2CO3 ; hydroxide bases , such as NaOH and 
KOH ; lithium bases , such as methyl lithium , ethyl lithium , 
propyl lithium , n - butyl lithium , n - pentyl lithium , and 
n - hexyl lithium ; oxidants such as ceric ammonium nitrate ; 35 
hydrogenation conditions , such as cyclohexadiene / Pd black , 
and H / Pd on carbon ; TBAF , and BF3 . Et20 . In one embodi wherein 
ment , a non - anhydrous condition includes water , such as in PG? is a protecting group selected from methylsulfonyl , 
a form of water vapor and / or liquid water . In one embodi substituted methylsulfonyl , benzenesulfonyl , substi 
ment , a non - anhydrous condition includes a solvent system tuted benzenesulfonyl , benzyloxycarbonyl , substituted 

benzyloxycarbonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , comprising a non - water solvent and liquid water , as 2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , 
described herein elsewhere . 1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 

In certain embodiments , a polymorph provided herein is alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 
polymorph Form C of a compound of Formula ( I ) . In certain 45 pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
embodiments , provided herein is a solid form of a compound ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 

oxy ) methyl , t - butoxymethyl , of Formula ( I ) comprising Form C of a compound of t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
Formula ( 1 ) . In certain embodiments , provided herein is a zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
solid form of a compound of Formula ( I ) comprising Form 50 ranyl , substituted alkoxymethyl and substituted ary 
C of a compound of Formula ( I ) , which is substantially pure . loxymethyl , and 
In one embodiment , Form C can be characterized by having where substituents are selected from alkyl , heteroalkyl , 
X - ray powder diffraction ( XRPD ) peaks at about 10 . 4 , about alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
13 . 3 , and about 24 . 3 degrees 20 . In certain embodiments , so kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 

heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , Form C is characterized by having differential scanning acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 
calorimetry ( DSC ) comprising an endotherm at about 208° nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , 
C . In other embodiments , Form C is characterized by having nitro , phosphate , urea , carbamate , and carbonate ; 
differential scanning calorimetry ( DSC ) comprising an with one or more reagents to remove the protecting group 
endotherm at about 208° C . , and exotherm at about 222° C . , 60 PG ’ to form a compound of Formula ( I ) ; and 
and an endotherm at about 280º C . In certain embodiments , ( ii ) recovering polymorph Form A of the compound of 
Form C can be characterized by thermogravimetric analysis Formula ( I ) . 

where the % weight loss observed is about 1 . 7 % at about 80° In some embodiments , step ( ii ) can include recrystalliza 
tion of a compound of Formula ( I ) , or a salt , solvate , or C . and about 0 . 2 % at about 190° C . 65 hydrate thereof , from a mono - solvent system , or from a 

In one embodiment , provided herein is a method of multi - solvent system that does not contain both ethyl acetate 
preparing polymorph Form A of a compound of Formula ( I ) : and hexane . In certain embodiments , the method further 

PGP , 
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comprises a step of dissolving a compound of Formula ( I ) , comprising Form C is a pharmaceutical composition . In one 
or a salt , solvate , or hydrate thereof , in a mono - solvent embodiment , the composition is at least about 98 % by 
system or a multi - solvent system , removing residual solid weight of a compound of Formula ( I ) , or a pharmaceutically 
matter to yield a liquid solution , cooling said liquid solution acceptable salt , solvate , or hydrate thereof . 
at a rate to effect crystallization of Form A , and recovering 5 In one embodiment , the composition comprises a mixture 
Form A from the liquid solution . of polymorph Form A and at least one non - Form A poly 

In some embodiments , one or more reagents to remove morph of a compound of Formula ( I ) , or a pharmaceutically 
the protecting group PG ’ includes , but is not limited to , acids acceptable salt , solvate , or hydrate thereof . For example , in 
such as HC1 , HBr and TFA : carbonate bases , such as certain embodiments , the composition can comprise poly 
Na , Co , and K , C0 , ; hydroxide bases , such as NaOH and 10 morph Form A and polymorph Form B . In other embodi 
KOH ; lithium bases , such as methyl lithium , ethyl lithium , ments , the composition can comprise polymorph Form A 
propyl lithium , n - butyl lithium , n - pentyl lithium , and and polymorph Form C . In other embodiments , the compo 
n - hexyl lithium ; oxidants such as ceric ammonium nitrate ; sition can comprise polymorph Form A and polymorph 
hydrogenation conditions , such as cyclohexadiene / Pd black . Form D . In other embodiments , the composition can com 
and H / Pd on carbon ; TBAF , and BF3 . Et20 . 15 prise polymorph Form A and polymorph Form E . In other 

In one embodiment , provided herein is a composition embodiments , the composition can comprise polymorph 
comprising a compound of Formula ( I ) : Form A and polymorph Form F . In other embodiments , the 

composition can comprise polymorph Form A and poly 
morph Form G . In other embodiments , the composition can 

( 1 ) 20 comprise polymorph Form A and polymorph Form H . In 
other embodiments , the composition can comprise poly O morph Form A and polymorph Form I . In other embodi 
ments , the composition can comprise polymorph Form A 
and polymorph Form J . In other embodiments , the compo 
sition can comprise polymorph Form A and an amorphous 
form of a compound of Formula ( I ) , or a pharmaceutically 
acceptable salt , solvate , or hydrate thereof . In one embodi 
ment , the ratio of polymorph Form A to the total amount of 
non - Form A polymorph ( s ) is greater than about 1 : 1 , greater 

30 than about 2 : 1 , greater than about 3 : 1 , greater than about 4 : 1 , 
greater than about 5 : 1 , greater than about 6 : 1 , greater than 
about 7 : 1 , greater than about 8 : 1 , or greater than about 9 : 1 . 
In one embodiment , the ratio of polymorph Form A to the 
total amount of non - Form A polymorph ( s ) is less than about 

or a pharmaceutically acceptable salt , solvate , or hydrate 35 1 : 1 , less than about 2 : 1 , less than about 3 : 1 , less than about 
thereof , and one or more pharmaceutically acceptable 4 : 1 , less than about 5 : 1 , less than about 6 : 1 , less than about 
excipients . 7 : 1 , less than about 8 : 1 , or less than about 9 : 1 . In one 

In one embodiment , the composition comprises poly - embodiment , the composition comprising Form A is a phar 
morph Form C . In one embodiment , the composition com maceutical composition . In one embodiment , the composi 
prises a mixture of polymorph Form C and at least one 40 tion is at least about 98 % by weight of a compound of 
non - Form C polymorph of a compound of Formula ( I ) , or a Formula ( I ) , or a pharmaceutically acceptable salt , solvate , 
pharmaceutically acceptable salt , solvate , or hydrate thereof . or hydrate thereof . 
For example , in certain embodiments , the composition can In one embodiment , the composition provided herein is a 
comprise polymorph Form C and polymorph Form A . In solid dosage form comprising a polymorph of a compound 
other embodiments , the composition can comprise poly - 45 of Formula ( I ) , or a pharmaceutically acceptable salt , sol 
morph Form C and polymorph Form B . In other embodi - vate , or hydrate thereof and one or more pharmaceutically 
ments , the composition can comprise polymorph Form C acceptable excipients . In one embodiment , the composition 
and polymorph Form D . In other embodiments , the compo - provided herein is a single unit dosage form comprising a 
sition can comprise polymorph Form C and polymorph polymorph of a compound of Formula ( I ) , or a pharmaceu 
Form E . In other embodiments , the composition can com - 50 tically acceptable salt , solvate , or hydrate thereof . In one 
prise polymorph Form C and polymorph Form F . In other embodiment , the composition provided herein is a tablet or 
embodiments , the composition can comprise polymorph a capsule . In one embodiment , the composition provided 
Form C and polymorph Form G . In other embodiments , the herein is a capsule . 
composition can comprise polymorph Form C and poly . In one embodiment , the composition provided herein 
morph Form H . In other embodiments , the composition can 55 comprises a therapeutically effective amount of a polymorph 
comprise polymorph Form C and polymorph Form I . In of a compound of Formula ( 1 ) , or a pharmaceutically accept 
other embodiments , the composition can comprise poly - able salt , solvate , or hydrate thereof . In some embodiments , 
morph Form C and polymorph Form J . In other embodi the therapeutically effective amount is about 0 . 5 , about 1 , 
ments , the composition can comprise polymorph Form C about 2 , about 3 , about 4 , about 5 , about 10 , about 15 , about 
and an amorphous form of a compound of Formula ( I ) , or a 6020 , about 25 , about 30 , about 35 , about 40 , about 45 , about 
pharmaceutically acceptable salt , solvate , or hydrate thereof . 50 , about 55 , about 60 , about 65 , about 70 , about 75 , about 
In one embodiment , the ratio of polymorph Form C to the 80 , about 85 , about 90 , about 95 , about 100 , about 110 , about 
total amount of non - Form C polymorph ( s ) is greater than 120 , about 130 , about 140 , about 150 , about 160 , about 170 , 
about 1 : 1 , greater than about 2 : 1 , greater than about 3 : 1 , about 180 , about 190 , about 200 , about 210 , about 220 , 
greater than about 4 : 1 , greater than about 5 : 1 , greater than 65 about 230 , about 240 , about 250 , about 260 , about 270 , 
about 6 : 1 , greater than about 7 : 1 , greater than about 8 : 1 , or about 280 , about 290 , about 300 , about 325 , about 350 , 
greater than about 9 : 1 . In one embodiment , the composition about 375 , about 400 , about 425 , about 450 , about 475 , 
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about 500 , about 600 , about 700 , about 800 , about 900 , or the method comprises co - administering one or more addi 
about 1000 mg , or more . In one embodiment , the compo tional therapeutic agent ( s ) or treating the subject with one or 
sition provided herein comprises at least one pharmaceuti - more additional therapy ( ies ) ( e . g . , radiation therapy or sur 
cally acceptable carrier or excipient . In some embodiments , gery ) . 
the composition provided herein comprises one or more 5 
pharmaceutically acceptable carrier ( s ) or excipient ( s ) , DESCRIPTION OF THE DRAWINGS 
including , e . g . , microcrystalline cellulose , crospovidone , 
and / or magnesium stearate . In one embodiment , the com FIG . 1 shows an X - ray powder diffraction ( XRPD ) for 
position provided herein is an immediate - release dosage Polymorph Form A . 
form . In some embodiments , the composition provided 10 FIG . 2 shows an XRPD for Polymorph Form B . herein is a hard gelatin capsule . In some embodiments , the FIG . 3 shows an XRPD for Polymorph Form C . composition provided herein is a soft gelatin capsule . In FIG . 4 shows an XRPD for Polymorph Form D . some embodiments , the composition provided herein com FIG . 5 shows an XRPD for Polymorph Form E . prises Form C of a compound of Formula ( I ) . In some FIG . 6 shows an XRPD for Polymorph Form F . embodiments , the composition provided herein comprises 15 FIG . 7 shows an XRPD for Polymorph Form G . Form A of a compound of Formula ( 1 ) . In some embodi FIG . 8 shows an XRPD for Polymorph Form H . ments , the composition provided herein comprises an amor FIG . 9 shows an XRPD for Polymorph Form I . phous form of a compound of Formula ( I ) . In some embodi 
ments , the composition provided herein comprises a mixture FIG . 10 shows an XRPD for Polymorph Form J . 
of two or more polymorphs of a compound of Formula ( I ) , 20 FIG . 11 shows an XRPD for amorphous compound of 
or a pharmaceutically acceptable salt , solvate , or hydrate Formula ( I ) . 
thereof , e . g . , polymorphs A , B , C , D , E , F , G , H , I , and J as FIG . 12 shows a differential scanning calorimetry ( DSC ) 
described herein . thermogram for Polymorph Form A . 

In other embodiments , the composition provided herein is FIG . 13 shows a DSC for Polymorph Form B . 
a suspension comprising carboxymethyl cellulose and water . 25 FIG . 14 shows a DSC for Polymorph Form C . 
In one embodiment , the composition provided herein can FIG . 15 shows a DSC for Polymorph Form D . 
further comprise one or more excipients , such as , e . g . , FIG . 16 shows a DSC for Polymorph Form E . 
polysorbate , polyethyleneglycol , cyclodextrin , dextrose , FIG . 17 shows a DSC for Polymorph Form F . 
n - methylpyrrolidone , pH buffers , dilute hydrochloric acid , FIG . 18 shows a DSC for Polymorph Form G . 
polyoxyethylene esters of 12 - hydroxystearic acid , or a mix - 30 FIG . 19 shows a DSC for Polymorph Form H . 
ture of two or more thereof . Other excipients that can be FIG . 20 shows a DSC for Polymorph Form I . 
used in exemplary formulations include , but are not limited FIG . 21 shows a DSC for Polymorph Form J . 
to , fillers such as lactose , mannitol , starch , sorbitol , sucrose , FIG . 22 shows a DSC thermogram and a thermogravi dicalcium phosphate , and microcrystalline cellulose ; disin metric analysis ( TGA ) for Polymorph Form A . tegrants such as croscarmellose sodium and sodium starch 35 FIG . 23 shows two DSC thermograms for Polymorph glycolate ; glidants such as colloidal silicon dioxide , silicon Form C . dioxide , magnesium silicate , and talc ; lubricants such as FIG . 24 shows a DSC and a TGA for Polymorph Form F . sodium stearyl fumarate and stearic acid ; and surfactants 
such as sodium lauryl sulphate , sodium dodecyl sulphate , FIG . 25 shows a panel of salts tested for formation of 
Tween® 80 , and Lutrol® . an crystalline solids in various solvents . 

In one embodiment , the composition provided herein is FIG . 26 shows a single crystal X - ray structure of Poly 
used for the treatment of a PI3K - associated disorder ( e . g . , a morph Form G MTBE ( t - butyl methyl ether ) solvate of a 
disease or disorder described herein elsewhere or known in compound of Formula ( I ) . 
the art ) . In one embodiment , the composition provided FIG . 27 shows an FT - IR spectra of Polymorph Form C . 
herein is used for inhibiting PI3K kinase activity . The 45 FIG . 28 shows a ' H - NMR spectra of Polymorph Form C . 
efficacy of the compound of Formula ( I ) in these methods FIG . 29 shows a 13 C - NMR spectra of Polymorph Form C . 
and others as disclosed herein has been described in , for FIG . 30 shows a dynamic vapor sorption ( DVS ) analysis 
example , US 2009 / 0312319 . of Polymorph Form C . 

In one embodiment , provided herein is a method of FIG . 31 shows representative dissolution profiles of cap 
treating a PI3K - associated disorder ( e . g . , a disorder or 50 sules containing Polymorph Form C . 
disease described herein elsewhere or known in the art ) , 
wherein the method comprises administering a polymorph DETAILED DESCRIPTION 
of a compound of Formula ( 1 ) , or a pharmaceutically accept 
able salt , solvate , or hydrate thereof , to a subject in need Certain features of the disclosure are set forth with 
thereof . In one embodiment , provided herein is a method of 55 particularity in the appended claims . An understanding of 
treating a PI3K - associated disorder , wherein the method various features and / or advantages of the present disclosure 
comprises administering a polymorph of a compound of can be obtained by reference to the following detailed 
Formula ( I ) , or a pharmaceutically acceptable salt , solvate , description that sets forth illustrative embodiments . 
or hydrate thereof , to a subject in need thereof . In one While various embodiments of the present disclosure 
embodiment , provided herein is a method of treating a 60 have been shown and described herein , it will be apparent to 
PI3K - associated disorder , wherein the method comprises those skilled in the art that such embodiments are provided 
administering a composition provided herein , to a subject in by way of example only . Numerous variations , changes , and 
need thereof . In one embodiment , the method comprises substitutions will now occur to those skilled in the art 
administering a polymorph of a compound of Formula ( I ) , or without departing from the present disclosure . It should be 
a pharmaceutically acceptable salt , solvate , or hydrate 65 understood that various alternatives to the embodiments 
thereof , or a composition thereof , to a subject in need described herein can be employed in view of the present 
thereof , orally , parenterally , or topically . In one embodiment , disclosure . 
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I . Definitions members of the signal transduction pathway of which the 

target protein is a member are also specifically included 
Unless defined otherwise , all technical and scientific within this definition . In one embodiment , a biological 

terms used herein have the same meaning as is commonly activity inhibited by an antagonist is associated with the 
understood by one of skill in the art . development , growth , or spread of a tumor , or an undesired 
As used in the specification and claims , the singular form immune response , e . g . , as manifested in autoimmune dis 

“ a ” , “ an ” and “ the ” includes plural references unless the ease . 
context clearly dictates otherwise . As used herein , and unless otherwise specified , an “ anti 
When ranges are used herein for physical properties , such cancer agent " , " anti - tumor agent ” or “ chemotherapeutic 

as molecular weight , or chemical properties , such as chemi - 10 agent ” refers to any agent useful in the treatment of a 
cal formulae , all combinations and subcombinations of neoplastic condition . One class of anti - cancer agents com 
ranges and specific embodiments therein are intended to be prises chemotherapeutic agents . As used herein , and unless 
included . The term “ about ” when referring to a number or a otherwise specified , “ chemotherapy ” means the administra 
numerical range means that the number or numerical range tion of one or more chemotherapeutic drugs and / or other 
referred to is an approximation within experimental vari - 15 agents to a cancer patient by various methods , including 
ability ( or within statistical experimental error ) , and thus the intravenous , oral , intramuscular , intraperitoneal , intravesi 
number or numerical range can vary from , for example , cal , subcutaneous , transdermal , buccal , or inhalation or in 
between 1 % and 15 % , between 1 % and 10 % , between 1 % the form of a suppository . 
and 5 % , between 0 . 5 % and 5 % , and between 0 . 5 % and 1 % , As used herein , and unless otherwise specified , the term 
of the stated number or numerical range . As disclosed 20 “ cell proliferation ” refers to a phenomenon by which the cell 
herein , every instance where a number or numerical range number has changed as a result of division . In one embodi 
preceded by the term “ about " also includes the embodiment ment , this term also encompasses cell growth by which the 
of the given number ( s ) . For example , " about 3° C . ” discloses cell morphology has changed ( e . g . , increased in size ) con 
the embodiment of the temperature being “ 3° C . ” . The terms sistent with a proliferative signal . 
" about ” and “ approximately ” are used completely inter - 25 As used herein , and unless otherwise specified , the term 
changeable throughout the disclosure . The term “ between ” “ co - administration , " " administered in combination with , " 
includes the endpoint numbers on both limits of the range . and their grammatical equivalents , encompasses administra 
For example , the range described by " between 3 and 5 " is tion of two or more agents to an animal either simultane 
inclusive of the numbers “ 3 ” and “ 5 ” . ously or sequentially . In one embodiment , both agents 
As used herein , and unless otherwise specified , " agent ” or 30 and / or their metabolites are present in the animal at the same 

“ biologically active agent ” or “ second active agent ” refers to time . In one embodiment , co - administration includes simul 
a biological , pharmaceutical , or chemical compound or other taneous administration in separate compositions , adminis 
moiety . Non - limiting examples include simple or complex tration at different times in separate compositions , or admin 
organic or inorganic molecules , a peptide , a protein , an i stration in a composition in which both agents are present . 
oligonucleotide , an antibody , an antibody derivative , anti - 35 As used herein , and unless otherwise specified , the term 
body fragment , a vitamin derivative , a carbohydrate , a toxin , " effective amount ” or “ therapeutically effective amount ” 
or a chemotherapeutic compound . Various compounds can refers to an amount of a compound described herein that is 
be synthesized , for example , small molecules and oligomers sufficient to effect an intended application or effect , includ 
( e . g . , oligopeptides and oligonucleotides ) , and synthetic ing , but not limited to , disease treatment , as defined herein . 
organic compounds based on various core structures . In 40 The therapeutically effective amount can vary depending 
addition , various natural sources can provide compounds for upon the intended application ( in vitro or in vivo ) , or the 
SC screening , such as plant or animal extracts , and the like . A subject and disease condition being treated , e . g . , the weight 
skilled artisan can readily recognize that there is no limit as and age of the subject , the severity of the disease condition , 
to the structural nature of the agents of the present disclo - the manner of administration , and the like , which can be 
sure . 45 determined by one of ordinary skill in the art . The term can 
As used herein , and unless otherwise specified , the term also apply to a dose that will induce a particular response in 

" agonist ” refers to a compound having the ability to initiate target cells , e . g . , reduction of platelet adhesion and / or cell 
or enhance a biological function of a target protein , whether migration . The specific dose will vary depending on the 
by enhancing or initiating the activity or expression of the particular compounds chosen , the dosing regimen to be 
target protein . Accordingly , the term “ agonist ” is defined in 50 followed , whether it is administered in combination with 
the context of the biological role of the target protein . While other compounds , timing of administration , the tissue to 
agonists provided herein can specifically interact with ( e . g . , which it is administered , and the physical delivery system in 
bind to ) the target , compounds that initiate or enhance a which it is carried . 
biological activity of the target protein by interacting with As used herein , and unless otherwise specified , the terms 
other members of the signal transduction pathway of which 55 " treatment ” , “ treating ” , “ palliating ” and “ ameliorating ” are 
the target protein is a member are also specifically included used interchangeably herein , and refer to an approach for 
within this definition . obtaining beneficial or desired results , including , but not 

As used herein , and unless otherwise specified , the terms limited to , a therapeutic benefit and / or a prophylactic ben 
“ antagonist ” and “ inhibitor ” are used interchangeably , and efit . In one embodiment , therapeutic benefit means eradica 
they refer to a compound having the ability to inhibit a 60 tion or amelioration of the underlying disorder being treated . 
biological function of a target protein , whether by inhibiting In one embodiment , a therapeutic benefit is achieved with 
the activity or expression of the target protein . Accordingly , the eradication or amelioration of one or more of the 
the terms “ antagonist ” and “ inhibitors ” are defined in the physiological symptoms associated with the underlying dis 
context of the biological role of the target protein . While order , such that an improvement is observed in the patient , 
antagonists provided herein can specifically interact with 65 notwithstanding that the patient can still be afflicted with the 
( e . g . , bind to ) the target , compounds that inhibit a biological underlying disorder . For prophylactic benefit , the composi 
activity of the target protein by interacting with other tions can be administered to a patient at risk of developing 
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a particular disease , or to a patient reporting one or more of or more compounds , such as by isomerization ( e . g . , tau 
the physiological symptoms of a disease , even though a tomerization , resolution of one isomer from another , race 
diagnosis of this disease can or can not have been made . mization 
As used herein , and unless otherwise specified , a “ thera - As used herein , the term “ recovering ” includes , but is not 

peutic effect " encompasses a therapeutic benefit and / or a 5 limited to , the action of obtaining one or more compounds 
prophylactic benefit as described herein . A prophylactic by collection during and / or after a process step as disclosed 
effect includes delaying or eliminating the appearance of a herein , and the action of obtaining one or more compounds 
disease or condition , delaying or eliminating the onset of by separation of one or more compounds from one or more 
symptoms of a disease or condition , slowing , halting , or other chemical entities during and / or after a process step as 
reversing the progression of a disease or condition , or any 10 disclosed herein . The term " collection ” refers to any 
combination thereof . action ( s ) known in the art for this purpose , including , but not 
As used herein , and unless otherwise specified , “ signal limited to , decanting a mother liquor from a solid to obtain 

transduction ” is a process during which stimulatory or one or more compounds , and evaporation of liquid media in 
inhibitory signals are transmitted into and within a cell to a solution or other mixture to afford a solid , oil , or other 
elicit an intracellular response . A modulator of a signal 15 residue that includes one or more compounds . The solid can 
transduction pathway refers to a compound which modulates be crystalline , acrystalline , partially crystalline , amorphous , 
the activity of one or more cellular proteins mapped to the containing one or more polymorphs , a powder , granular , of 
same specific signal transduction pathway . A modulator can varying particle sizes , of uniform particle size , among other 
augment ( agonist ) or suppress ( antagonist ) the activity of a characteristics known in the art . An oil can vary in color and 
signaling molecule . 20 viscosity , and include one or more solid forms as a hetero 

As used herein , and unless otherwise specified , the term geneous mixture , among other characteristics known in the 
" selective inhibition " or " selectively inhibit ” as applied to a art . The term " separation ” refers to any action ( s ) known in 
biologically active agent refers to the agent ' s ability to the art for this purpose , including , but not limited to , 
selectively reduce the target signaling activity as compared isolating one or more compounds from a solution or mixture 
to off - target signaling activity , via direct or interact interac - 25 using , for example , seeded or seedless crystallization or 
tion with the target . other precipitation techniques ( e . g . , adding an anti - solvent to 
As used herein , and unless otherwise specified , the term a solution to induce compound precipitation ; heating a 

“ in vivo ” refers to an event that takes place in a subject ' s solution , then cooling to induce compound precipitation ; 
body . scratching the surface of a solution with an implement to 
As used herein , and unless otherwise specified , the term 30 induce compound precipitation ) , and distillation techniques . 

“ in vitro ” refers to an event that takes places outside of a Recovering one or more compounds can involve preparation 
subject ' s body . For example , an in vitro assay encompasses of a salt , solvate , hydrate , chelate or other complexes of the 
any assay run outside of a subject assay . In vitro assays s ame , then collecting or separating as described above . 
encompass cell - based assays in which cells alive or dead are As used herein , a " pharmaceutically acceptable form ” of 
employed . In one embodiment , in vitro assays also encom - 35 a disclosed Formula ( 1 ) includes , but is not limited to , 
pass a cell - free assay in which no intact cells are employed . pharmaceutically acceptable salts , hydrates , solvates , che 

" Subject ” to which administration is contemplated lates , non - covalent complexes , isomers , prodrugs , and iso 
includes , but is not limited to , humans ( i . e . , a male or female topically labeled derivatives thereof , and mixtures thereof . 
of any age group , e . g . , a pediatric subject ( e . g . , infant , child , Hence , the terms “ chemical entity ” and “ chemical entities " 
adolescent ) or adult subject ( e . g . , young adult , middle - aged 40 also encompass pharmaceutically acceptable salts , hydrates , 
adult or senior adult ) ) and / or other primates ( e . g . , cynomol - solvates , chelates , non - covalent complexes , isomers , prod 
gus monkeys , rhesus monkeys ) ; mammals , including com - rugs , and isotopically labeled derivatives , and mixtures 
mercially relevant mammals such as cattle , pigs , horses , thereof . In some embodiments , a pharmaceutically accept 
sheep , goats , cats , and / or dogs ; and / or birds , including able form of a disclosed Formula ( 1 ) includes a salt , a 
commercially relevant birds such as chickens , ducks , geese , 45 solvate , or a hydrate thereof . 
quail , and / or turkeys . In certain embodiments , the pharmaceutically acceptable 

As used herein , and unless otherwise specified , “ radiation form is a pharmaceutically acceptable salt . As used herein , 
therapy ” means exposing a patient , using routine methods the term “ pharmaceutically acceptable salt ” refers to those 
and compositions known to the practitioner , to radiation salts which are , within the scope of sound medical judgment , 
emitters such as alpha - particle emitting radionuclides ( e . g . , 50 suitable for use in contact with the tissues of subjects 
actinium and thorium radionuclides ) , low linear energy without undue toxicity , irritation , allergic response and the 
transfer ( LET ) radiation emitters ( e . g . , beta emitters ) , con like , and are commensurate with a reasonable benefit / risk 
version electron emitters ( e . g . , strontium - 89 and samarium - ratio . Pharmaceutically acceptable salts are well known in 
153 - EDTMP ) , or high - energy radiation , including without the art . For example , Berge et al . describes pharmaceutically 
limitation , X - rays , gamma rays , and neutrons . 55 acceptable salts in detail in J . Pharmaceutical Sciences 
As used herein , the term " combining ” refers to bringing ( 1977 ) 66 : 1 - 19 . Pharmaceutically acceptable salts of the 

one or more chemical entities into association with another compounds provided herein include those derived from 
one or more chemical entities . Combining includes the suitable inorganic and organic acids and bases . Inorganic 
processes of adding one or more compounds to a solid , acids from which salts can be derived include , but are not 
liquid or gaseous mixture of one or more compounds ( the 60 limited to , hydrochloric acid , hydrobromic acid , sulfuric 
same or other chemical entities ) , or a liquid solution or acid , nitric acid , phosphoric acid , and the like . Organic acids 
multiphasic liquid mixture . The act of combining includes from which salts can be derived include , but are not limited 
the process or processes of one or more compounds reacting to , acetic acid , propionic acid , glycolic acid , pyruvic acid , 
( e . g . , bond formation or cleavage ; salt formation , solvate oxalic acid , maleic acid , malonic acid , succinic acid , fumaric 
formation , chelation , or other non - bond altering association ) 65 acid , tartaric acid , citric acid , benzoic acid , cinnamic acid , 
with one or more compounds ( the same or other chemical mandelic acid , methanesulfonic acid , ethanesulfonic acid , 
entities ) . The act of combining can include alteration of one p - toluenesulfonic acid , salicylic acid , and the like . Examples 



US RE46 , 621 E 
20 

of pharmaceutically acceptable , nontoxic acid addition salts v entional procedures for preparing acid addition salts from 
are salts of an amino group formed with inorganic acids such base compounds . Those skilled in the art will recognize 
as hydrochloric acid , hydrobromic acid , phosphoric acid , various synthetic methodologies that can be used to prepare 
sulfuric acid and perchloric acid or with organic acids such non - toxic pharmaceutically acceptable addition salts . 
as acetic acid , oxalic acid , maleic acid , tartaric acid , citric 5 In certain embodiments , the pharmaceutically acceptable 
acid , succinic acid or malonic acid or by using other form is a “ solvate " ( e . g . , a hydrate ) . As used herein , the term 
methods used in the art such as ion exchange . Other phar - " solvate ” refers to compounds that further include a stoi 
maceutically acceptable salts include adipate , alginate , chiometric or non - stoichiometric amount of solvent bound 
ascorbate , aspartate , benzenesulfonate , besylate , benzoate , by non - covalent intermolecular forces . The solvate can be of 
bisulfate , borate , butyrate , camphorate , camphorsulfonate , 10 a disclosed compound or a pharmaceutically acceptable salt 
citrate , cyclopentanepropionate , digluconate , dodecylsul - thereof . Where the solvent is water , the solvate is a 
fate , ethanesulfonate , formate , fumarate , glucoheptonate , “ hydrate " . Pharmaceutically acceptable solvates and 
glycerophosphate , gluconate , hemisulfate , heptanoate , hydrates are complexes that , for example , can include 1 to 
hexanoate , hydroiodide , 2 - hydroxy - ethanesulfonate , lacto - about 100 , or 1 to about 10 , or one to about 2 , 3 or 4 , solvent 
bionate , lactate , laurate , lauryl sulfate , malate , maleate , 15 or water molecules . In some embodiments , the hydrate can 
malonate , methanesulfonate , 2 - naphthalene - sulfonate , nico - be a channel hydrate . It will be understood that the term 
tinate , nitrate , oleate , oxalate , palmitate , pamoate , pectinate , “ compound ” as used herein encompasses the compound and 
persulfate , 3 - phenylpropionate , phosphate , picrate , pivalate , solvates of the compound , as well as mixtures thereof . 
propionate , stearate , succinate , sulfate , tartrate , thiocyanate , As used herein , and unless otherwise specified , " prodrug ” 
p - toluenesulfonate , undecanoate , valerate salts , and the like . 20 is meant to indicate a compound that can be converted under 
In some embodiments , organic acids from which salts can be physiological conditions or by solvolysis to a biologically 
derived include , for example , acetic acid , propionic acid , active compound described herein . Thus , the term “ prodrug ” 
glycolic acid , pyruvic acid , oxalic acid , maleic acid , malonic refers to a precursor of a biologically active compound that 
acid , succinic acid , fumaric acid , tartaric acid , citric acid , is pharmaceutically acceptable . A prodrug can be inactive 
benzoic acid , cinnamic acid , mandelic acid , methanesulfonic 25 when administered to a subject , but is converted in vivo to 
acid , ethanesulfonic acid , p - toluenesulfonic acid , salicylic an active compound , for example , by hydrolysis . In some 
acid , and the like . Pharmaceutically acceptable salts derived embodiments , the prodrug compound often offers advan 
from appropriate bases include alkali metal , alkaline earth tages of solubility , tissue compatibility or delayed release in 
metal , ammonium and N + ( C - alkyl ) 4 - salts . Inorganic bases a mammalian organism ( see , e . g . , Bundgard , H . , Design of 
from which salts can be derived include , but are not limited 30 Prodrugs ( 1985 ) , pp . 7 - 9 , 21 - 24 ( Elsevier , Amsterdam ) . A 
to , sodium , potassium , lithium , ammonium , calcium , mag - discussion of prodrugs is provided in Higuchi , T . , et al . , 
nesium , iron , zinc , copper , manganese , aluminum , and the “ Pro - drugs as Novel Delivery Systems , ” A . C . S . Symposium 
like . Organic bases from which salts can be derived include , Series , Vol . 14 , and in Bioreversible Carriers in Drug 
but are not limited to , primary , secondary , and tertiary Design , ed . Edward B . Roche , American Pharmaceutical 
amines , substituted amines , including naturally occurring 35 Association and Pergamon Press , 1987 , both of which are 
substituted amines , cyclic amines , basic ion exchange resins , incorporated in full by reference herein . The term “ prodrug ” 
and the like , examples include , but are not limited to , is also meant to include any covalently bonded carriers , 
isopropylamine , trimethylamine , diethylamine , triethylam - which release the active Formula ( I ) in vivo when such 
ine , tripropylamine , and ethanolamine . In some embodi - prodrug is administered to a mammalian subject . Prodrugs 
ments , the pharmaceutically acceptable base addition salt is 40 of an active compound , as described herein , can be prepared 
ammonium , potassium , sodium , calcium , or magnesium by modifying functional groups present in the active For 
salts . Representative alkali or alkaline earth metal salts mula ( 1 ) in such a way that the modifications are cleaved , 
include sodium , lithium , potassium , calcium , magnesium , either in routine manipulation or in vivo , to the parent active 
iron , zinc , copper , manganese , aluminum , and the like . compound . Prodrugs include compounds wherein a 
Further pharmaceutically acceptable salts include , when 45 hydroxy , amino or mercapto group is bonded to any group 
appropriate , nontoxic ammonium , quaternary ammonium , that , when the prodrug of the active Formula ( I ) is admin 
and amine cations formed using counterions such as halide , istered to a mammalian subject , cleaves to form a free 
hydroxide , carboxylate , sulfate , phosphate , nitrate , lower hydroxy , free amino or free mercapto group , respectively . 
alkyl sulfonate and aryl sulfonate . Organic bases from which Examples of prodrugs include , but are not limited to , acetate , 
salts can be derived include , for example , primary , second - 50 formate , and benzoate derivatives of an alcohol ; or acet 
ary , and tertiary amines , substituted amines including natu - amide , formamide , and benzamide derivatives of an amine 
rally occurring substituted amines , cyclic amines , basic ion functional group in the active compound , and the like . Other 
exchange resins , and the like , such as isopropylamine , examples of prodrugs include compounds that comprise 
trimethylamine , diethylamine , triethylamine , tripropylam - — NO , — No2 , — ONO , or — ON . 2 moieties . Prodrugs can 
ine , and ethanolamine . In some embodiments , the pharma - 55 typically be prepared using well - known methods , such as 
ceutically acceptable base addition salt is chosen from those described in Burger ' s Medicinal Chemistry and Drug 
ammonium , potassium , sodium , calcium , and magnesium Discovery , 172 - 178 , 949 - 982 ( Manfred E . Wolff ed . , 5th ed . , 
salts . Bis salts ( i . e . , two counterions ) and higher salts ( e . g . , 1995 ) , and Design of Prodrugs ( H . Bundgaard ed . , Elsevier , 
three or more counterions ) are encompassed within the New York , 1985 ) . 
meaning of pharmaceutically acceptable salts . 60 For example , if a disclosed compound or a pharmaceuti 

In addition , if a compound of the present disclosure is cally acceptable form of the compound contains a carboxylic 
obtained as an acid addition salt , the free base can be acid functional group , a prodrug can comprise a pharma 
obtained by basifying a solution of the acid salt . Conversely , ceutically acceptable ester formed by the replacement of the 
if a product is a free base , an acid addition salt , particularly hydrogen atom of the acid group with a group such as 
a pharmaceutically acceptable addition salt , can be produced 65 ( C - Cg ) alkyl , ( C2 - C12 ) alkanoyloxymethyl , 1 - ( alkanoyloxy ) 
by dissolving the free base in a suitable organic solvent and ethyl having from 4 to 9 carbon atoms , 1 - methyl - 1 - ( al 
treating the solution with an acid , in accordance with con kanoyloxy ) ethyl having from 5 to 10 carbon atoms , alkoxy 
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carbonyloxymethyl having from 3 to 6 carbon atoms , stereoisomers that have at least two asymmetric atoms , but 
1 - ( alkoxycarbonyloxy ) ethyl having from 4 to 7 carbon which are not mirror - images of each other . The absolute 
atoms , 1 - methyl - 1 - ( alkoxycarbonyloxy ) ethyl having from 5 stereochemistry is specified according to the Cahn - Ingold 
to 8 carbon atoms , N - ( alkoxycarbonyl ) aminomethyl having Prelog R S system . When a Formula ( I ) is an enantiomer , 
from 3 to 9 carbon atoms , 1 - ( N - ( alkoxycarbonyl ) amino ) 5 the stereochemistry at each chiral carbon can be specified by 
ethyl having from 4 to 10 carbon atoms , 3 - phthalidyl , either R or S . Resolved compounds whose absolute con 4 - crotonolactonyl , gamma - butyrolacton - 4 - yl , di - N , N - ( C , figuration is unknown can be designated ( + ) or ( - ) depend C2 ) alkylamino ( C2 - C3 ) alkyl ( such as B - dimethylamino ing on the direction ( dextro - or levorotatory ) which they ethyl ) , carbamoyl - ( C1 - C2 ) alkyl , N , N - di ( C - C2 ) alkylcar rotate plane polarized light at the wavelength of the sodium bamoyl - ( C ) - C2 ) alkyl and piperidino - , pyrrolidino - or 10 D line . Certain of the compounds described herein contain morpholino ( C2 - C3 ) alkyl . 

Similarly , if a disclosed compound or a pharmaceutically one or more asymmetric centers and can thus give rise to 
enantiomers , diastereomers , and other stereoisomeric forms acceptable form of the compound contains an alcohol func 

tional group , a prodrug can be formed by the replacement of that can be defined , in terms of absolute stereochemistry at 
the hydrogen atom of the alcohol group with a group such 15 each asymmetric atom , as ( R ) - or ( S ) - . The present chemical 
as ( C / - C ) alkanoyloxymethyl , 1 - ( ( C , - C . ) alkanoyloxy ) entities , pharmaceutical compositions and methods are 
ethyl , 1 - methyl - 1 - ( ( C , - Cs ) alkanoyloxy ) ethyl ( C , - C ) meant to include all such possible isomers , including race 
alkoxycarbonyloxymethyl , N - ( C , - C . ) alkoxycarbonylam mic mixtures , optically substantially pure forms and inter 
inomethyl , succinoyl , ( C , - C . ) alkanoyl , a - amino ( C , - C4 ) mediate mixtures . Optically active ( R ) - and ( S ) - isomers can 
alkanoyl , arylacyl and a - aminoacyl , or a - aminoacyl - a - 20 be prepared , for example , using chiral synthons or chiral 
aminoacyl , where each a - aminoacyl group is independently reagents , or resolved using conventional techniques . 
selected from the naturally occurring L - amino acids , P ( O ) As used herein , and unless otherwise specified , the term 
( OH ) 2 , — P ( O ) ( O ( C , - C . ) alkyl ) 2 or glycosyl ( the radical " stereomerically pure ” means a composition or substance 
resulting from the removal of a hydroxyl group of the that comprises one stereoisomer of a compound and is 
hemiacetal form of a carbohydrate ) . 25 substantially free of other stereoisomers of that compound . 

If a disclosed compound or a pharmaceutically acceptable For example , a stereomerically pure composition of a com 
form of the Formula ( 1 ) incorporates an amine functional pound having one chiral center will be substantially free of 
group , a prodrug can be formed by the replacement of a the opposite enantiomer of the compound . A stereomerically 
hydrogen atom in the amine group with a group such as pure composition of a compound having two chiral centers 
R - carbonyl , RO - carbonyl , NRR ' - carbonyl where R and R ' 30 will be substantially free of other stereoisomers ( e . g . , diaste 
are each independently ( C7 - C10 ) alkyl , ( C3 - C7 ) cycloalkyl , reoisomers or enantiomers , or syn or anti isomers , or cis or 
benzyl , a natural a - aminoacyl or natural a - aminoacyl - natu - trans isomers ) of the compound . A typical stereomerically 
ral a - aminoacyl , C ( OH ) C ( O ) OY ] wherein Yl is H , ( C pure compound comprises greater than about 80 percent by 
Co ) alkyl or benzyl , - C ( OY ? ) Y? wherein Y ? is ( C2 - C Jalkyl weight of one stereoisomer of the compound and less than 
and Yºis ( C . - C . ) alkyl , carboxy ( C , - C . ) alkyl , amino ( C , - C4 ) 35 about 20 percent by weight of other stereoisomers of the 
alkyl or mono - N — or di - N , N - ( C , - C ) alkylaminoalkyl , compound , greater than about 90 percent by weight of one 
- C ( Y4 ) Y > wherein Y4 is H or methyl and Y5 is mono - N stereoisomer of the compound and less than about 10 
or di - N , N — ( C - C . ) alkylamino , morpholino , piperidin - 1 - yl percent by weight of the other stereoisomers of the com 
or pyrrolidin - 1 - yl . pound , greater than about 95 percent by weight of one 

In certain embodiments , the pharmaceutically acceptable 40 stereoisomer of the compound and less than about 5 percent 
form is an isomer . “ Isomers ” are different compounds that by weight of the other stereoisomers of the compound , or 
have the same molecular formula . “ Stereoisomers ” are iso greater than about 97 percent by weight of one stereoisomer 
mers that differ only in the way the atoms are arranged in of the compound and less than about 3 percent by weight of 
space . As used herein , the term “ isomer ” includes any and all the other stereoisomers of the compound . 
geometric isomers and stereoisomers . For example , “ iso - 45 As used herein , and unless otherwise specified , the term 
mers ” include geometric double bond cis - and trans - isomers , “ enantiomerically pure ” means a stereomerically pure com 
also termed E - and Z - isomers ; R - and S - enantiomers ; diaste - position of a compound having one or more chiral center ( s ) . 
reomers , ( d ) - isomers and ( 1 ) - isomers , racemic mixtures As used herein , and unless otherwise specified , the terms 
thereof ; and other mixtures thereof , as falling within the “ enantiomeric excess ” and “ diastereomeric excess ” are used 
scope of this disclosure . 50 interchangeably herein . In some embodiments , compounds 

Substituents around a carbon - carbon double bond alter - with a single stereocenter can be referred to as being present 
natively can be referred to as “ cis ” or “ trans , " where “ cis ” in “ enantiomeric excess , ” and those with at least two ste 
represents substituents on the same side of the double bond reocenters can be referred to as being present in “ diastereo 
and “ trans ” represents substituents on opposite sides of the meric excess . ” For example , the term “ enantiomeric excess " 
double bond . The arrangement of substituents around a 55 is well known in the art and is defined as : 
carbocyclic ring can also be designated as “ cis ” or “ trans . ” 
The term “ cis ” represents substituents on the same side of 
the plane of the ring , and the term “ trans ” represents onc . of a - conc . of b 
substituents on opposite sides of the plane of the ring . ( conc . of a + conc . of b ) " Mixtures of compounds wherein the substituents are dis - 60 
posed on both the same and opposite sides of plane of the 
ring are designated “ cis / trans . ” Thus , the term " enantiomeric excess ” is related to the 

" Enantiomers ” are a pair of stereoisomers that are non - term " optical purity ” in that both are measures of the same 
superimposable mirror images of each other . A mixture of a phenomenon . The value of ee will be a number from 0 to 
pair of enantiomers in any proportion can be known as a 65 100 , zero being racemic and 100 being enantiomerically 
“ racemic ” mixture . The term “ ( + ) " is used to designate a pure . A compound which in the past might have been called 
racemic mixture where appropriate . “ Diastereoisomers ” are 98 % optically pure is now more precisely characterized by 

eea = * 100 



23 
US RE46 , 621 E 

24 
96 % ee . A 90 % ee reflects the presence of 95 % of one 99 . 5 % , greater than about 75 % to about 99 . 5 % , greater than 
enantiomer and 5 % of the other ( s ) in the material in ques about 80 % to about 99 . 5 % , greater than about 85 % to about 
tion . 99 . 5 % , greater than about 90 % to about 99 . 5 % , greater than 
Some compositions described herein contain an enantio about 95 % to about 99 . 5 % , greater than about 96 % to about 

meric excess of at least about 50 % , 75 % , 90 % , 95 % , or 99 % 5 99 . 5 % , greater than about 97 % to about 99 . 5 % , greater than 
of the S enantiomer . In other words , the compositions about 98 % to greater than about 99 . 5 % , greater than about 
contain an enantiomeric excess of the Senantiomer over the 99 % to about 99 . 5 % or more . 
R enantiomer . In other embodiments , some compositions In other embodiments , the compound mixture contains 
described herein contain an enantiomeric excess of at least identical chemical entities except for their stereochemical 
about 50 % , 75 % , 90 % , 95 % , or 99 % of the R enantiomer . In 10 orientations , namely ( S ) - or ( R ) - isomers . For example , if a 
other words , the compositions contain an enantiomeric compound disclosed herein has — CH ( R ) - unit , and R is 
excess of the R enantiomer over the Senantiomer . not hydrogen , then the - CH ( R ) — is in an ( S ) - or ( R ) 

For instance , an isomer / enantiomer can , in some embodi - stereochemical orientation for each of the identical chemical 
ments , be provided substantially free of the corresponding entities . In some embodiments , the mixture of identical 
enantiomer , and can also be referred to as " optically 15 chemical entities is a racemic mixture of ( S ) - and ( R ) 
enriched , " " enantiomerically enriched , " " enantiomerically isomers . In another embodiment , the mixture of the identical 
pure ” and “ non - racemic , " as used interchangeably herein . chemical entities ( except for their stereochemical orienta 
These terms refer to compositions in which the percent by tions ) , contain predominately ( S ) - isomers or predominately 
weight of one enantiomer is greater than the amount of that ( R ) - isomers . For example , the ( S ) - isomers in the mixture of 
one enantiomer in a control mixture of the racemic compo - 20 identical chemical entities are present at about 55 % , about 
sition ( e . g . , greater than about 1 : 1 by weight ) . For example , 60 % , about 65 % , about 70 % , about 75 % , about 80 % , about 
an enantiomerically enriched preparation of the S 85 % , about 90 % , about 95 % , about 96 % , about 97 % , about 
enantiomer , means a preparation of the compound having 98 % , about 99 % , about 99 . 5 % , or more , relative to the 
greater than about 50 % by weight of the S enantiomer ( R ) - isomers . In some embodiments , the ( S ) - isomers in the 
relative to the R enantiomer , such as at least about 75 % by 25 mixture of identical chemical entities are present at an 
weight , further such as at least about 80 % by weight . In ( S ) - enantiomeric excess of greater than about 55 % to about 
some embodiments , the enrichment can be much greater 99 . 5 % , greater than about 60 % to about 99 . 5 % , greater than 
than about 80 % by weight , providing a " substantially about 65 % to about 99 . 5 % , greater than about 70 % to about 
enantiomerically enriched , " " substantially enantiomerically 99 . 5 % , greater than about 75 % to about 99 . 5 % , greater than 
pure ” or a “ substantially non - racemic ” preparation , which 30 about 80 % to about 99 . 5 % , greater than about 85 % to about 
refers to preparations of compositions which have at least 99 . 5 % , greater than about 90 % to about 99 . 5 % , greater than 
about 85 % by weight of one enantiomer relative to other about 95 % to about 99 . 5 % , greater than about 96 % to about 
enantiomer , such as at least about 90 % by weight , and 99 . 5 % , greater than about 97 % to about 99 . 5 % , greater than 
further such as at least 95 % by weight . In certain embodi - about 98 % to greater than about 99 . 5 % , greater than about 
ments , the compound provided herein is made up of at least 35 99 % to about 99 . 5 % or more . 
about 90 % by weight of one enantiomer . In other embodi - In another embodiment , the ( R ) - isomers in the mixture of 
ments , the Formula ( I ) is made up of at least about 95 % , identical chemical entities ( except for their stereochemical 
98 % , or 99 % by weight of one enantiomer . orientations ) , are present at about 55 % , about 60 % , about 

In some embodiments , the Formula ( I ) is a racemic 65 % , about 70 % , about 75 % , about 80 % , about 85 % , about 
mixture of ( S ) - and ( R ) - isomers . In other embodiments , 40 90 % , about 95 % , about 96 % , about 97 % , about 98 % , about 
provided herein is a mixture of compounds wherein indi - 99 % , about 99 . 5 % , or more , relative to the ( S ) - isomers . In 
vidual compounds of the mixture exist predominately in an some embodiments , the ( R ) - isomers in the mixture of iden 
( S ) - or ( R ) - isomeric configuration . For example , the com - tical chemical entities ( except for their stereochemical ori 
pound mixture has an ( S ) - enantiomeric excess of greater entations ) , are present at a ( R ) - enantiomeric excess greater 
than about 55 % , about 60 % , about 65 % , about 70 % , about 45 than about 55 % to about 99 . 5 % , greater than about 60 % to 
75 % , about 80 % , about 85 % , about 90 % , about 95 % , about about 99 . 5 % , greater than about 65 % to about 99 . 5 % , 
96 % , about 97 % , about 98 % , about 99 % , about 99 . 5 % , or greater than about 70 % to about 99 . 5 % , greater than about 
more . In other embodiments , the compound mixture has an 75 % to about 99 . 5 % , greater than about 80 % to about 
( S ) - enantiomeric excess of greater than about 55 % to about 99 . 5 % , greater than about 85 % to about 99 . 5 % , greater than 
99 . 5 % , greater than about 60 % to about 99 . 5 % , greater than 50 about 90 % to about 99 . 5 % , greater than about 95 % to about 
about 65 % to about 99 . 5 % , greater than about 70 % to about 99 . 5 % , greater than about 96 % to about 99 . 5 % , greater than 
99 . 5 % , greater than about 75 % to about 99 . 5 % , greater than about 97 % to about 99 . 5 % , greater than about 98 % to greater 
about 80 % to about 99 . 5 % , greater than about 85 % to about than about 99 . 5 % , greater than about 99 % to about 99 . 5 % , 
99 . 5 % , greater than about 90 % to about 99 . 5 % , greater than or more . 
about 95 % to about 99 . 5 % , greater than about 96 % to about 55 Enantiomers can be isolated from racemic mixtures by 
99 . 5 % , greater than about 97 % to about 99 . 5 % , greater than any method known to those skilled in the art , including 
about 98 % to greater than about 99 . 5 % , greater than about chiral high pressure liquid chromatography ( HPLC ) , the 
99 % to about 99 . 5 % , or more . formation and crystallization of chiral salts , or prepared by 

In other embodiments , the compound mixture has an asymmetric syntheses . See , for example , Enantiomers , 
( R ) - enantiomeric purity of greater than about 55 % , about 60 Racemates and Resolutions ( Jacques , Ed . , Wiley Inter 
60 % , about 65 % , about 70 % , about 75 % , about 80 % , about science , New York , 1981 ) ; Wilen et al . , Tetrahedron 33 : 2725 
85 % , about 90 % , about 95 % , about 96 % , about 97 % , about ( 1977 ) ; Stereochemistry of Carbon Compounds ( E . L . Eliel . 
98 % , about 99 % , about 99 . 5 % or more . In some other Ed . , McGraw - Hill , NY , 1962 ) ; and Tables of Resolving 
embodiments , the compound mixture has an ( R ) - enantio - Agents and Optical Resolutions p . 268 ( E . L . Eliel , Ed . , 
meric excess of greater than about 55 % to about 99 . 5 % , 65 Univ . of Notre Dame Press , Notre Dame , Ind . 1972 ) . 
greater than about 60 % to about 99 . 5 % , greater than about In certain embodiments , the pharmaceutically acceptable 
65 % to about 99 . 5 % , greater than about 70 % to about form is a tautomer . As used herein , the term “ tautomer " is a 
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type of isomer that includes two or more interconvertable 
compounds resulting from at least one formal migration of ( I - 1 ) 
a hydrogen atom and at least one change in valency ( e . g . , a CIO 
single bond to a double bond , a triple bond to a single bond , 
or vice versa ) . “ Tautomerization ” includes prototropic or 5 
proton - shift tautomerization , which is considered a subset of 
acid - base chemistry . “ Prototropic tautomerization ” or “ pro 
ton - shift tautomerization ” involves the migration of a proton 
accompanied by changes in bond order . The exact ratio of ? HN 
the tautomers depends on several factors , including tem - - 
perature , solvent , and pH . Where tautomerization is possible 
( e . g . , in solution ) , a chemical equilibrium of tautomers can 
be reached . Tautomerizations ( i . e . , the reaction providing a 
tautomeric pair ) can be catalyzed by acid or base , or can 15 
occur without the action or presence of an external agent . ( 1 - 2 ) 
Exemplary tautomerizations include , but are not limited to , 
keto - to - enol ; amide - to - imide ; lactam - to - lactim ; enamine - to 
imine ; and enamine - to - ( a different ) enamine tautomeriza 
tions . An example of keto - enol tautomerization is the inter - 20 
conversion of pentane - 2 , 4 - dione and 4 - hydroxypent - 3 - en - 2 
one tautomers . Another example of tautomerization is 
phenol - keto tautomerization . Another example of phenol 
keto tautomerization is the interconversion of pyridin - 4 - ol 
and pyridin - 4 ( 1H ) - one tautomers . 25 

As defined herein , the term " Formula ( 1 ) ” includes ( S ) 
3 - ( 1 - ( 9H - purin - 6 - ylamino ) ethyl ) - 8 - chloro - 2 - phenylisoqui 
nolin - 1 ( 2H ) - one in its imide tautomer shown below as ( 1 - 1 ) 
and in its lactim tautomer shown below as ( 1 - 2 ) : 30 As used herein , and unless otherwise specified , structures 

depicted herein are also meant to include compounds which 
differ only in the presence of one or more isotopically 
enriched atoms . For example , compounds having the present 
structures except for the replacement of a hydrogen by a 
deuterium or tritium , or the replacement of a carbon by 13C 
or 14C - enriched carbon , or the replacement of a nitrogen by 
13N - or 15N - enriched nitrogen , or the replacement of an 
oxygen by 140 - , 150 - , 170 - , or 180 - enriched oxygen , or the 

40 replacement of a chlorine by 35Cl - , 36Cl - , or 37 Cl - enriched HN chlorine , are within the scope of this disclosure . 
In one embodiment , the compounds of the present dis 

closure can also contain unnatural proportions of atomic 
isotopes at one or more of atoms that constitute such 

45 compounds . For example , the compounds can be radiola 
beled with radioactive isotopes , such as , for example , tritium 
PH ) , iodine - 125 ( 1251 ) , or carbon - 14 ( 14C ) . Certain isotopi 
cally - labeled disclosed compounds ( e . g . , those labeled with ( 1 - 2 ) 34 and 14 ) are useful in H and 14C ) are useful in compound and / or substrate tissue 

50 distribution assays . Tritiated ( i . e . , ' H ) and carbon - 14 ( i . e . , 
14C ) isotopes can allow for ease of preparation and detect 
ability . Further , substitution with heavier isotopes such as 
deuterium ( i . e . , ²H ) can afford certain therapeutic advan 
tages resulting from greater metabolic stability ( e . g . , 

55 increased in vivo half - life or reduced dosage requirements ) . 
Isotopically labeled disclosed compounds can generally be 
prepared by substituting an isotopically labeled reagent for 
a non - isotopically labeled reagent . In some embodiments , 
provided herein are compounds that can also contain unnatu 
ral proportions of atomic isotopes at one or more of atoms 
that constitute such compounds . All isotopic variations of 
compounds of the present disclosure , whether radioactive or 
not , are encompassed within the scope of the present dis 

As defined herein , the term “ Formula ( I ) ” includes ( S ) closure . 
3 - ( 1 - ( 9H - purin - 6 - ylamino ) ethyl ) - 8 - chloro - 2 - phenylisoqui - 65 As used herein , and unless otherwise specified , the terms 
nolin - 1 ( 2H ) - one in its imide tautomer shown below as ( 1 - 1 ) “ solvent , " " organic solvent , ” or “ inert solvent ” each mean a 
and in its lactim tautomer shown below as ( 1 - 2 ) : solvent inert under the conditions of the reaction being 

( I - 1 ) 
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described in conjunction therewith , including , without limi - limited to , polymorphs , solvates , hydrates , co - crystals and 
tation , benzene , toluene , acetonitrile , ethyl acetate , isopropyl other molecular complexes , as well as salts , solvates of salts , 
acetate , hexane , heptanes , dioxane , tetrahydrofuran hydrates of salts , other molecular complexes of salts , and 
( “ THF " ) , dimethylformamide ( “ DMF ” ) , dimethylacetamide polymorphs thereof . In certain embodiments , a crystal form 
( “ DMA ” ) , chloroform , methylene chloride ( dichlorometh - 5 of a substance can be substantially free of amorphous forms 
ane ) , diethyl ether , methanol , butanol , methyl t - butyl ether and / or other crystal forms . In other embodiments , a crystal 
( “ MTBE ” ) , 2 - butanone ( “ MEK ” ) , N - methylpyrrolidone form of a substance can contain about 1 % , about 2 % , about 
( “ NMP ” ) , pyridine , and the like . Unless specified to the 3 % , about 4 % , about 5 % , about 10 % , about 15 % , about 
contrary , the solvents used in reactions described herein are 20 % , about 25 % , about 30 % , about 35 % , about 40 % , about 
inert organic solvents . Unless specified to the contrary , for 10 45 % or about 50 % of one or more amorphous form ( s ) and / or 
each gram of a limiting reagent , one cc ( or mL ) of solvent other crystal form ( s ) on a weight and / or molar basis . 
constitutes a volume equivalent . Certain crystal forms of a substance can be obtained by a 
As used herein , and unless otherwise specified , " pharma - number of methods , such as , without limitation , melt recrys 

ceutically acceptable carrier " or " pharmaceutically accept - tallization , melt cooling , solvent recrystallization , recrystal 
able excipient ” includes any and all solvents , dispersion 15 lization in confined spaces , such as , e . g . , in nanopores or 
media , coatings , antibacterial and antifungal agents , isotonic capillaries , recrystallization on surfaces or templates , such 
and absorption delaying agents and the like . The use of such as , e . g . , on polymers , recrystallization in the presence of 
media and agents for pharmaceutically active substances is additives , such as , e . g . , co - crystal counter - molecules , des 
known in the art . Except insofar as any conventional media olvation , dehydration , rapid evaporation , rapid cooling , slow 
or agent is incompatible with the active ingredient , its use in 20 cooling , vapor diffusion , sublimation , grinding , solvent - drop 
the therapeutic compositions of the present disclosure is grinding , microwave - induced precipitation , sonication - in 
contemplated . Supplementary active ingredients can also be duced precipitation , laser - induced precipitation , and / or pre 
incorporated into the compositions . cipitation from a supercritical fluid . As used herein , and 
As used herein , and unless otherwise specified , " poly . unless otherwise specified , the term “ isolating ” also encom 

morph " can be used herein to describe a crystalline material , 25 passes purifying . 
e . g . , a crystalline form . In certain embodiments , " poly - Techniques for characterizing crystal forms and amor 
morph ” as used herein are also meant to include all crys - phous forms can include , but are not limited to , thermal 
talline and amorphous forms of a compound or a salt thereof , gravimetric analysis ( TGA ) , differential scanning calorim 
including , for example , crystalline forms , polymorphs , pseu - etry ( DSC ) , X - ray powder diffractometry ( XRPD ) , single 
dopolymorphs , solvates , hydrates , co - crystals , unsolvated 30 crystal X - ray diffractometry , vibrational spectroscopy , e . g . , 
polymorphs ( including anhydrates ) , conformational poly - infrared ( IR ) and Raman spectroscopy , solid - state nuclear 
morphs , tautomeric forms , disordered crystalline forms , and magnetic resonance ( NMR ) spectroscopy , optical micros 
amorphous forms , as well as mixtures thereof , unless a copy , hot stage optical microscopy , scanning electron 
particular crystalline or amorphous form is referred to . microscopy ( SEM ) , electron crystallography and quantita 
Compounds of the present disclosure include crystalline and 35 tive analysis , particle size analysis ( PSA ) , surface area 
amorphous forms of those compounds , including , for analysis , solubility studies , and dissolution studies . 
example , crystalline forms , polymorphs , pseudopoly . As used herein , and unless otherwise specified , the term 
morphs , solvates , hydrates , co - crystals , unsolvated poly - " peak , ” when used in connection with the spectra or data 
morphs ( including anhydrates ) , conformational polymorphs , presented in graphical form ( e . g . , XRPD , IR , Raman , and 
tautomeric forms , disordered crystalline forms , and amor - 40 NMR spectra ) , refers to a peak or other special feature that 
phous forms of the compounds or a salt thereof , as well as one skilled in the art would recognize as not attributable to 
mixtures thereof . background noise . The term " significant peak ” refers to 

As used herein , and unless otherwise specified , a particu - peaks at least the median size ( e . g . , height ) of other peaks in 
lar form of a compound of Formula ( I ) described herein the spectrum or data , or at least 1 . 5 , 2 , or 2 . 5 times the 
( e . g . , Form A , B , C , D , E , F , G , H , I , J , or amorphous form 45 background level in the spectrum or data . 
of a compound of Formula ( I ) , or mixtures thereof ) is meant As used herein , and unless otherwise specified , the term 
to encompass a solid form of a compound of Formula ( I ) , or “ amorphous , " " amorphous form , ” and related terms herein 
a salt , solvate , or hydrate thereof , among others . mean that the substance , component or product in question 
As used herein , and unless otherwise specified , the terms is not substantially crystalline as determined by X - ray 

" solid form ” and related terms herein refer to a physical 50 diffraction . In certain embodiments , an amorphous form of 
form comprising a compound provided herein or a salt or a substance can be substantially free of other amorphous 
solvate or hydrate thereof , which is not in a liquid or a forms and / or crystal forms . In certain embodiments , an 
gaseous state . Solid forms can be crystalline , amorphous , amorphous form of a substance can comprise one or more 
disordered crystalline , partially crystalline , and / or partially disordered crystalline forms . In other embodiments , an 
amorphous . 55 amorphous form of a substance can contain about 1 % , about 
As used herein , and unless otherwise specified , the term 2 % , about 3 % , about 4 % , about 5 % , about 10 % , about 15 % , 

" crystalline , " when used to describe a substance , compo - about 20 % , about 25 % , about 30 % , about 35 % , about 40 % , 
nent , or product , means that the substance , component , or about 45 % or about 50 % of one or more other amorphous 
product is substantially crystalline as determined , for forms and / or crystal forms on a weight and / or molar basis . 
example , by X - ray diffraction . See , e . g . , Remington : The 60 Amorphous forms of a substance can be obtained by a 
Science and Practice of Pharmacy , Lippincott Williams & number of methods , as known in the art . Such methods 
Wilkins , 21st ed . ( 2005 ) . include , but are not limited to , heating , melt cooling , rapid 

As used herein , and unless otherwise specified , the term melt cooling , solvent evaporation , rapid solvent evaporation , 
" crystalline form , " " crystal form , ” and related terms herein desolvation , sublimation , grinding , cryo - grinding , spray 
refer to the various crystalline material comprising a given 65 drying , and freeze drying . 
substance , including single - component crystal forms and As used herein and unless otherwise specified , a compo 
multiple - component crystal forms , and including , but not sition that is “ substantially free ” of a compound means that 
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the composition contains less than about 20 percent by the term " stable , " when used in connection with a formu 
weight , less than about 10 percent by weight , less than about lation or a dosage form , means that the active ingredient of 
5 percent by weight , less than about 3 percent by weight , or the formulation or dosage form remains unchanged in 
less than about 1 percent by weight of the compound . chemical makeup or physical state for a specified amount of 
As used herein , and unless otherwise specified , the term 5 time and does not significantly degrade or aggregate or 

" substantially pure ” when used to describe a polymorph , a become otherwise modified ( e . g . , as determined , for 
crystal form , or a solid form of a compound or complex example , by HPLC , FTIR , or XRPD ) . In some embodi 
described herein means a solid form of the compound or ments , about 70 percent or greater , about 80 percent or 
complex that comprises a particular polymorph and is sub - greater , about 90 percent or greater , about 95 percent or 
stantially free of other polymorphic and / or amorphous forms 10 greater , about 98 percent or greater , or about 99 percent or 
of the compound . A representative substantially pure poly greater of the compound remains unchanged after the speci 
morph comprises greater than about 80 % by weight of one fied period . In one embodiment , a polymorph provided 
polymorphic form of the compound and less than about 20 % herein is stable upon long - term storage ( e . g . , no significant 
by weight of other polymorphic and / or amorphous forms of change in polymorph form after about 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 
the compound ; greater than about 90 % by weight of one 15 9 , 10 , 11 , 12 , 18 , 24 , 30 , 36 , 42 , 48 , 54 , 60 , or greater than 
polymorphic form of the compound and less than about 10 % about 60 months ) . 
by weight of other polymorphic and / or amorphous forms of Definitions of specific functional groups and chemical 
the compound ; greater than about 95 % by weight of one terms are described in more detail below . The chemical 
polymorphic form of the compound and less than about 5 % elements are identified in accordance with the Periodic Table 
by weight of other polymorphic and / or amorphous forms of 20 of the Elements , CAS version , Handbook of Chemistry and 
the compound ; greater than about 97 % by weight of one Physics , 75th ed . , inside cover , and specific functional 
polymorphic form of the compound and less than about 3 % groups are generally defined as described therein . Addition 
by weight of other polymorphic and / or amorphous forms of ally , general principles of organic chemistry , as well as 
the compound ; or greater than about 99 % by weight of one specific functional moieties and reactivity , are described in 
polymorphic form of the compound and less than about 1 % 25 Organic Chemistry , Thomas Sorrell , University Science 
by weight of other polymorphic and / or amorphous forms of Books , Sausalito , 1999 ; Smith and March March ' s 
the compound . Advanced Organic Chemistry , 5th ed . , John Wiley & Sons , 
As used herein , and unless otherwise specified , a crystal Inc . , New York , 2001 ; Larock , Comprehensive Organic 

form that is essentially free ” of water and / or solvent in the Transformations , VCH Publishers , Inc . , New York , 1989 ; 
crystal lattice has a quantity of water and / or solvent in the 30 and Carruthers , Some Modern Methods of Organic Synthe 
crystal lattice which is , in certain embodiments , approxi sis , 3rd ed . , Cambridge University Press , Cambridge , 1987 . 
mately near the limit of detection , in other embodiments , When a range of values is listed , it is intended to encom 
approximately at the limit of detection , and in other embodi - pass each value and sub - range within the range . For example 
ments , approximately below the limit of detection for sol - “ C1 - 6 alkyl ” is intended to encompass , C1 , C2 , C3 , C4 , C5 , 
vent and / or water in the crystal lattice when measured using 35 C6 , C1 - 6 , C1 - 5 , C1 - 4 , C1 - 3 , C1 - 2 , C2 - 6 , C2 - 5 , C2 - 4 , C2 - 3 , C3 - 6 , 
a conventional solid - state analytical technique , e . g . , a tech - C3 - 5 , C3 - 4 , C4 - 6 , C4 - 5 , and C5 - 6 alkyl . 
nique described herein . In certain embodiments , the solid “ Alkyl ” refers to a straight or branched hydrocarbon chain 
state analytical technique used to determine the quantity of radical consisting solely of carbon and hydrogen atoms , 
water and / or solvent in the crystal lattice is thermogravi - containing no unsaturation , having from one to ten carbon 
metric analysis . In other embodiments , the solid - state ana - 40 atoms ( e . g . , C . - C . alkyl ) . Whenever it appears herein , a 
lytical technique used to determine the quantity of water numerical range such as “ 1 to 10 ” refers to each integer in 
and / or solvent in the crystal lattice is Karl Fischer analysis . the given range ; e . g . , “ 1 to 10 carbon atoms ” means that the 
In other embodiments , a crystal form which is “ essentially alkyl group can consist of 1 carbon atom , 2 carbon atoms , 3 
free " of water and / or solvent in the crystal lattice has a carbon atoms , etc . , up to and including 10 carbon atoms , 
quantity of water and / or solvent which is less than about 5 % , 45 although the present definition also covers the occurrence of 
less than about 4 % , less than about 3 % , less than about 2 % , the term “ alkyl ” where no numerical range is designated . In 
less than about 1 % , less than about 0 . 9 % , less than about some embodiments , it is a C . - C . alkyl group . In some 
0 . 8 % , less than about 0 . 7 % , less than about 0 . 6 % , less than embodiments , alkyl groups have 1 to 10 , 1 to 6 , or 1 to 3 
about 0 . 5 % , less than about 0 . 4 % , less than about 0 . 3 % , less carbon atoms . Representative saturated straight chain alkyls 
than about 0 . 2 % , less than about 0 . 1 % , less than about 50 include , but are not limited to , - methyl , - ethyl , - n - propyl , 
0 . 05 % , or less than about 0 . 01 % of the total weight of the - n - butyl , - n - pentyl , and - n - hexyl ; while saturated branched 
crystal form . alkyls include , but are not limited to , - isopropyl , - sec - butyl , 
As used herein , a crystalline or amorphous form that is - isobutyl , - tert - butyl , - isopentyl , 2 - methylbutyl , 3 - methyl 

" pure , " i . e . , substantially free of other crystalline or amor butyl , 2 - methylpentyl , 3 - methylpentyl , 4 - methylpentyl , 
phous forms , contains less than about 10 percent by weight 55 2 - methylhexyl , 3 - methylhexyl , 4 - methylhexyl , 5 - methyl 
of one or more other crystalline or amorphous form , less hexyl , 2 , 3 - dimethylbutyl , and the like . The alkyl is attached 
than about 5 percent by weight of one or more other to the parent molecule by a single bond . Unless stated 
crystalline or amorphous form , less than about 3 percent by otherwise in the specification , an alkyl group is optionally 
weight of one or more other crystalline or amorphous form , substituted by one or more of substituents which indepen 
or less than about 1 percent by weight of one or more other 60 dently include : acyl , alkyl , alkenyl , alkynyl , alkoxy , alky 
crystalline or amorphous form . laryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , amido , ami 
As used herein , and unless otherwise specified , the term dino , imino , azide , carbonate , carbamate , carbonyl , 

" stable ” refers to a compound or composition that does not heteroalkyl , heteroaryl , heteroarylalkyl , heterocycloalkyl , 
readily decompose or change in chemical makeup or physi - hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , ether , 
cal state . A stable composition or formulation provided 65 mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , oxo , 
herein does not significantly decompose under normal phosphate , phosphonate , phosphinate , silyl , sulfinyl , sulfo 
manufacturing or storage conditions . In some embodiments , nyl , sulfonamidyl , sulfoxyl , sulfonate , urea , Si ( R ) 3 — , 

ac 
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OR " , SR " , OC ( O ) R " , — N ( Rº ) , C ( O ) R " , means that the alkynyl group can consist of 2 carbon atoms , 
C ( O ) Rº , LOC ( O ) N ( R° ) , C ( O ) N ( R° ) , N ( R ̂  ) C ( O ) . 3 carbon atoms , etc . , up to and including 10 carbon atoms . 

OR " , - N ( R ) C ( O ) R " , — N ( R ) C ( O ) N ( Rº ) 2 , — N ( R ) C In certain embodiments , an alkynyl comprises two to eight 
( NR ) N ( R ) 2 , — N ( R ) S ( O ) R “ ( where t is 1 or 2 ) carbon atoms . In other embodiments , an alkynyl has two to 
- S ( O ) , OR “ ( where t is 1 or 2 ) , - S ( O ) , N ( Rº ) 2 ( where tis 1 5 five carbon atoms ( e . g . , C2 - C , alkynyl ) . The alkynyl is 
or 2 ) , or O — P ( = O ) ( OR ) , where each R " is indepen - attached to the parent molecular structure by a single bond , 
dently hydrogen , alkyl , haloalkyl , carbocyclyl , carbocycly for example , ethynyl , propynyl , butynyl , pentynyl , hexynyl , 
lalkyl , aryl , aralkyl , heterocycloalkyl , heterocycloalkylalkyl , and the like . Unless stated otherwise in the specification , an 
heteroaryl or heteroarylalkyl , and each of these moieties can alkynyl group is optionally substituted by one or more 
be optionally substituted as defined herein . 10 substituents which independently include : acyl , alkyl , alk 

“ Perhaloalkyl ” refers to an alkyl group in which all of the enyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , 
hydrogen atoms have been replaced with a halogen selected aryloxy , amino , amido , amidino , imino , azide , carbonate , 
from fluoro , chloro , bromo , and iodo . In some embodiments , carbamate , carbonyl , heteroalkyl , heteroaryl , heteroarylal 
all of the hydrogen atoms are each replaced with fluoro . In kyl , heterocycloalkyl , hydroxy , cyano , halo , haloalkoxy , 
some embodiments , all of the hydrogen atoms are each 15 haloalkyl , ester , ether , mercapto , thio , alkylthio , arylthio , 
replaced with chloro . Examples of perhaloalkyl groups thiocarbonyl , nitro , oxo , phosphate , phosphonate , phosphi 
include CF3 , CF CF3 , CF CF CF3 , CC13 , nate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , sul 
- CFC12 , CF2Cl and the like . fonate , urea , — Si ( R " ) ; — , - OR " , SR “ , - OC ( O ) - R “ , 

“ Alkenyl ” refers to a straight or branched hydrocarbon — N ( R ) , C ( O ) R " , - C ( O ) OR , OC ( O ) N ( R ) , 
chain radical group consisting solely of carbon and hydro - 20 C ( O ) N ( Rº ) 2 , N ( R ) C ( ( O ) ( O ) R " , - N ( R ) C ( O ) R " , 
gen atoms , containing at least one double bond , and having - N ( R ) C ( O ) N ( R ) 2 , N ( R4 ) C ( NR ) N ( R ) 2 , 
from two to ten carbon atoms ( i . e . , C2 - C10 alkenyl ) . When - - N ( R ) S ( O ) , R “ ( where t is 1 or 2 ) , - S ( O ) , OR “ ( where t is 
ever it appears herein , a numerical range such as “ 2 to 10 ” 1 or 2 ) , - S ( O ) , N ( Rº ) 2 ( where t is 1 or 2 ) , or0 — P ( = O ) 
refers to each integer in the given range ; e . g . , “ 2 to 10 carbon ( OR ) , where each R " is independently hydrogen , alkyl , 
atoms ” means that the alkenyl group can consist of 2 carbon 25 haloalkyl , carbocyclyl , carbocyclylalkyl , aryl , aralkyl , het 
atoms , 3 carbon atoms , etc . , up to and including 10 carbon erocycloalkyl , heterocycloalkylalkyl , heteroaryl or het 
atoms . In certain embodiments , an alkenyl comprises two to eroarylalkyl , and each of these moieties can be optionally 
eight carbon atoms . In other embodiments , an alkenyl com - substituted as defined herein . 
prises two to five carbon atoms ( e . g . , C2 - C , alkenyl ) . The The term “ alkoxy ” refers to the group — O - alkyl , includ 
alkenyl is attached to the parent molecular structure by a 30 ing from 1 to 10 carbon atoms of a straight , branched , cyclic 
single bond , for example , ethenyl ( i . e . , vinyl ) , prop - 1 - enyl configuration and combinations thereof , attached to the 
( i . e . , allyl ) , but - 1 - enyl , pent - 1 - enyl , penta - 1 , 4 - dienyl , and parent molecular structure through an oxygen . Examples 
the like . The one or more carbon - carbon double bonds can include methoxy , ethoxy , propoxy , isopropoxy , cyclopropy 
be internal ( such as in 2 - butenyl ) or terminal ( such as in loxy , cyclohexyloxy and the like . “ Lower alkoxy ” refers to 
1 - butenyl ) . Examples of C2 - 4 alkenyl groups include ethenyl 35 alkoxy groups containing one to six carbons . In some 
( C2 ) , 1 - propenyl ( C3 ) , 2 - propenyl ( C3 ) , 1 - butenyl ( C4 ) , embodiments , C . - C4 alkoxy is an alkoxy group which 
2 - butenyl ( C4 ) , butadienyl ( CA ) and the like . Examples of encompasses both straight and branched chain alkyls of 
C2 - 6 alkenyl groups include the aforementioned C2 - 4 alkenyl from 1 to 4 carbon atoms . Unless stated otherwise in the 
groups as well as pentenyl ( C5 ) , pentadienyl ( C5 ) , hexenyl specification , an alkoxy group is optionally substituted by 
( C ) and the like . Additional examples of alkenyl include 40 one or more substituents which independently include : acyl , 
heptenyl ( C ) , octenyl ( Co ) , octatrienyl ( C ) and the like . alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , 
Unless stated otherwise in the specification , an alkenyl aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , 
group is optionally substituted by one or more substituents carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het 
which independently include : acyl , alkyl , alkenyl , alkynyl , eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , 
alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , 45 haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , 
amido , amidino , imino , azide , carbonate , carbamate , carbo - arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , 
nyl , heteroalkyl , heteroaryl , heteroarylalkyl , heterocy phosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , 
cloalkyl , hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , sulfonate , urea , Si ( R ) 3 — , - OR " , - SR " , - OC ( O ) 
ether , mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , R " , — N ( Rº ) , C ( O ) R " , C ( O ) OR " , - OC ( O ) N ( R ) 2 , 
oxo , phosphate , phosphonate , phosphinate , silyl , sulfinyl , 50C ( O ) N ( Rº ) 2 - N ( R ) C ( O ) OR " , - N ( Rº ) C ( O ) R “ , 
sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , urea , LN ( R ̂  ) C ( O ) N ( R® ) , N ( Rº ) C ( NR ) N ( Rº ) 2 , 
- Si ( R ) 3 — , - OR " , SR “ , - OC ( O ) - R “ , - N ( Rº ) 2 , - N ( R ) S ( O ) , R " ( where t is 1 or 2 ) , - S ( O ) , OR ( where t is 
- C ( O ) R " , C ( O ) OR " , - OC ( O ) N ( Rº ) 2 , C ( O ) N ( Rº ) 2 , 1 or 2 ) , - S ( O ) , N ( Rº ) 2 ( where t is 1 or 2 ) , or O — P ( = O ) 
- N ( Rº ) C ( O ) OR " , — N ( Rº ) C ( O ) R " , — N ( Rº ) C ( O ) N ( Rº ) 2 , ( OR " ) , where each Ra is independently hydrogen , alkyl , 

N ( R ) C ( NR ) N ( R ) 2 , - N ( R ) S ( O ) R ( where t is 1 or 2 ) , 55 haloalkyl , carbocyclyl , carbocyclylalkyl , aryl , aralkyl , het 
- S ( O ) , OR “ ( where t is 1 or 2 ) , - S ( O ) N ( Rº ) 2 ( where t is 1 erocycloalkyl , heterocycloalkylalkyl , heteroaryl or het 
or 2 ) , - O P ( O ) ( OR ) , where each R is independently eroarylalkyl , and each of these moieties can be optionally 
hydrogen , alkyl , haloalkyl , carbocyclyl , carbocyclylalkyl , substituted as defined herein . The terms " alkenoxy ” and 
aryl , aralkyl , heterocycloalkyl , heterocycloalkylalkyl , het " alkynoxy ” mirror the above description of “ alkoxy ” 
eroaryl or heteroarylalkyl , and each of these moieties can be 60 wherein the prefix " alk ” is replaced with Walken ” or “ alkyn ” 
optionally substituted as defined herein . respectively , and the parent “ alkenyl ” or “ alkynyl ” terms are 

“ Alkynyl ” refers to a straight or branched hydrocarbon as described herein . 
chain radical group consisting solely of carbon and hydro The term “ alkoxycarbonyl ” refers to a group of the 
gen atoms , containing at least one triple bond , having from formula ( alkoxy ) ( C = 0 ) attached to the parent molecular 
two to ten carbon atoms ( i . e . , C2 - C10 alkynyl ) . Whenever it 65 structure through the carbonyl carbon having from 1 to 10 
appears herein , a numerical range such as “ 2 to 10 ” refers to carbon atoms . Thus a C . - C . alkoxycarbonyl group is an 
each integer in the given range ; e . g . , “ 2 to 10 carbon atoms ” alkoxy group having from 1 to 6 carbon atoms attached 

pho 
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through its oxygen to a carbonyl linker The C - Co designa heteroalkynyl , aryl , cyclohexyl , heteroaryl or heterocy 
tion does not include the carbonyl carbon in the atom count . cloalkyl , which are as described herein . The acyloxy group 
“ Lower alkoxycarbonyl ” refers to an alkoxycarbonyl group is attached to the parent molecular structure through the 
wherein the alkyl portion of the alkoxy group is a lower oxygen functionality . In some embodiments , an acyloxy 
alkyl group . In some embodiments , C1 - C4 alkoxy is an 5 group is a C . - C , acyloxy radical which refers to the total 
alkoxy group which encompasses both straight and branched number of chain or ring atoms of the alkyl , alkenyl , alkynyl , 
chain alkoxy groups of from 1 to 4 carbon atoms . Unless aryl , cyclohexyl , heteroaryl or heterocycloalkyl portion of stated otherwise in the specification , an alkoxycarbonyl the acyloxy group plus the carbonyl carbon of acyl , i . e . , a group is optionally substituted by one or more substituents C4 - acyloxy has three other ring or chain atoms plus carbo which independently include : acyl , alkyl , alkenyl , alkynyl , 10 nyl . If the R radical is heteroaryl or heterocycloalkyl , the alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , hetero ring or chain atoms contribute to the total number of amido , amidino , imino , azide , carbonate , carbamate , carbo 
nyl , heteroalkyl , heteroaryl , heteroarylalkyl , heterocy chain or ring atoms . Unless stated otherwise in the specifi 

cation , the “ R ” of an acyloxy group is optionally substituted cloalkyl , hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , 
ether , mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , 15 by one or more substituents which independently include : 
oxo , phosphate , phosphonate , phosphinate , silyl , sulfinyl , acyl , alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , 
sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , urea , Si ( R ) 3 , aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , 
OR " , SR " , OC ( O ) - R " , - N ( Rº ) 2 , - C ( O ) R " , - C ( O ) carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het 
OR , OC ( O ) N ( R ) , C ( O ) N ( R ) , N ( R ) C ( O ) OR , eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , 
- N ( Rº ) C ( O ) R " , — N ( R ) C ( O ) N ( R ) 2 , N ( R ) C ( NR ) 20 haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , 

N ( Rº ) 2 , - N ( R ) S ( O ) R “ ( where t is 1 or 2 ) , - S ( O ) , OR arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , 
( where t is 1 or 2 ) , - S ( O ) , N ( RC ) 2 ( where t is 1 or 2 ) , or p hosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , 
- O PCO ) ( OR ) , where each R is independently hydro - sulfonate , urea , Si ( R ) 3 - , - OR " , — SR “ , – OC ( O ) 

gen , alkyl , haloalkyl , carbocyclyl , carbocyclylalkyl , aryl , R " , - N ( Rº ) 2 , C ( O ) R " , - C ( O ) OR " , - OC ( O ) N ( Rº ) 2 , 
aralkyl , heterocycloalkyl , heterocycloalkylalkyl , heteroaryl 25 C ( O ) N ( R4 ) 2 , - N ( Rº ) C ( O ) OR " , — N ( R ) C ( O ) R " , 
or heteroarylalkyl , and each of these moieties can be option - — N ( R ) C ( O ) N ( R ) 2 , N ( R ) C ( NRC ) N ( Rº ) 2 , - N ( Rº ) 
ally substituted as defined herein . The terms “ alkenoxycar - S ( O ) , Ra ( where t is 1 or 2 ) , - S ( O ) , OR “ ( where t is 1 or 2 ) , 
bonyl ” and “ alkynoxycarbonyl ” minor the above description - S ( O ) , N ( Rº ) 2 ( where t is 1 or 2 ) , or 0 P ( = O ) ( OR " ) 2 
of “ alkoxycarbonyl ” wherein the prefix " alk ” is replaced where each Rº is independently hydrogen , alkyl , haloalkyl , 
with “ alken ” or “ alkyn ” respectively , and the parent “ alk - 30 carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy 
enyl ” or “ alkynyl ” terms are as described herein . cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal 

" Acyl ” refers to R - C ( O ) - groups such as , but not kyl and each of these moieties can be optionally substituted 
limited to , ( alkyl ) - C ( O ) - , ( alkenyl ) - C ( O ) - , ( alkynyl ) - C as defined herein . 
( 0 ) ( aryl ) - C ( O ) - , ( cycloalkyl ) - C ( O ) - , ( heteroaryl ) - C “ Amino ” or “ amine ” refers to a — N ( R ) , - N ( RS ) R , 
( 0 ) , ( heteroalkyl ) - C ( O ) , and ( heterocycloalkyl ) - C 35 or - RÓN ( R ) R — radical group , where each R is inde 
( 0 ) — , wherein the group is attached to the parent molecular pendently selected from hydrogen , alkyl , alkenyl , alkynyl , 
structure through the carbonyl functionality . In some haloalkyl , heteroalkyl ( bonded through a chain carbon ) , 
embodiments , it is a C - C10 acyl radical which refers to the cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl 
total number of chain or ring atoms of the , for example , ( bonded through a ring carbon ) , heterocycloalkylalkyl , het 
alkyl , alkenyl , alkynyl , aryl , cyclohexyl , heteroaryl or het - 40 eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , 
erocycloalkyl portion plus the carbonyl carbon of acyl . For unless stated otherwise in the specification , each of which 
example , a C2 - acyl has three other ring or chain atoms plus moiety can itself be optionally substituted as described 
carbonyl . If the R radical is heteroaryl or heterocycloalkyl , herein . When a — N ( R ) 2 group has two R other than 
the hetero ring or chain atoms contribute to the total number hydrogen , they can be combined with the nitrogen atom to 
of chain or ring atoms . Unless stated otherwise in the 45 form a 3 - , 4 - , 5 - , 6 - , or 7 - membered ring . For example , 
specification , the “ R ” of an acyloxy group can be optionally — N ( R ) , is meant to include , but not be limited to , 1 - pyr 
substituted by one or more substituents which independently rolidinyl and 4 - morpholinyl . Unless stated otherwise in the 
include : acyl , alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , specification , an amino group is optionally substituted by 
cycloalkyl , aralkyl , aryl , aryloxy , amino , amido , amidino , one or more substituents which independently include : acyl , 
imino , azide , carbonate , carbamate , carbonyl , heteroalkyl , 50 alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , 
heteroaryl , heteroarylalkyl , heterocycloalkyl , hydroxy , aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , 
cyano , halo , haloalkoxy , haloalkyl , ester , ether , mercapto , carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het 
thio , alkylthio , arylthio , thiocarbonyl , nitro , oxo , phosphate , eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , 
phosphonate , phosphinate , silyl , sulfinyl , sulfonyl , sulfona haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , 
midyl , sulfoxyl , sulfonate , urea , Si ( R ) 3 , - OR " , — SR " , 55 arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , 
- OC ( O ) R “ , - N ( Rº ) 2 , C ( O ) R " , - C ( O ) OR " , OC phosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , 

( O ) N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , — N ( Rº ) C ( O ) OR " , — N ( R ) C sulfonate , urea , Si ( R ) 3 — , - OR " , — SR " , - OC ( O ) 
( O ) R " , - N ( Rº ) C ( O ) N ( R4 ) 2 , N ( R ) C ( NR ) N ( Rº ) 2 , - N ( R ) R " , — N ( Rº ) , C ( O ) R " , C ( O ) OR " , — OC ( O ) N ( Rº ) 2 , 
S ( O ) , R " ( where t is 1 or 2 ) , - S ( O ) , OR " ( where t is 1 or 2 ) , C ( O ) N ( R ) , — N ( R ) C ( O ) OR " , — N ( R ) C ( O ) R " , 
- S ( O ) N ( Rº ) 2 ( where t is 1 or 2 ) , or - O PEO ) ( OR ) 2 60 — N ( Rº ) C ( O ) N ( Rº ) 2 , N ( R ) C ( NRC ) N ( Rº ) 2 , - N ( Rº ) 
where each Rº is independently hydrogen , alkyl , haloalkyl , S ( O ) , R " ( where t is 1 or 2 ) , - S ( O ) , OR “ ( where t is 1 or 2 ) , 
carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy - - S ( O ) , N ( R ) , ( where t is 1 or 2 ) , or - 0 P ( O ) ( OR ) , 
cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal where each Rº is independently hydrogen , alkyl , haloalkyl , 
kyl , and each of these moieties can be optionally substituted carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy 
as defined herein . 65 cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal 

" Acyloxy ” refers to a R ( C = O ) 0 — radical wherein “ R ” kyl , and each of these moieties can be optionally substituted 
can be alkyl , alkenyl , alkynyl , heteroalkyl , heteroalkenyl , as defined herein . 
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The terms “ amine ” and “ amino ” also refer to N - oxides of is carbocyclic ( e . g . , phenyl , fluorenyl , and naphthyl ) . For 
the groups — N + ( H ) ( R ) O - , and — N + ( Rº ) ( R ) 0 , Ra as example , bivalent radicals formed from substituted benzene 
described above , where the N - oxide is bonded to the parent derivatives and having the free valences at ring atoms are 
molecular structure through the N atom . N - oxides can be named as substituted phenylene radicals . In other embodi 
prepared by treatment of the corresponding amino group 5 ments , bivalent radicals derived from univalent polycyclic 
with , for example , hydrogen peroxide or m - chloroperoxy - hydrocarbon radicals whose names end in “ - yl ” by removal 
benzoic acid . The person skilled in the art is familiar with of one hydrogen atom from the carbon atom with the free 
reaction conditions for carrying out the N - oxidation . valence are named by adding “ - idene ” to the name of the 

“ Amide ” or “ amido ” refers to a chemical moiety with corresponding univalent radical , e . g . , a naphthyl group with 
formula - C ( O ) N ( R ) , or — NR ” C ( O ) R ' , where R ' is inde - 10 two points of attachment is termed naphthylidene . When 
pendently selected from hydrogen , alkyl , alkenyl , alkynyl , ever it appears herein , a numerical range such as “ 6 to 10 
haloalkyl , heteroalkyl ( bonded through a chain carbon ) , aryl ” refers to each integer in the given range ; e . g . , " 6 to 10 
cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl ring atoms ” means that the aryl group can consist of 6 ring 
( bonded through a ring carbon ) , heterocycloalkylalkyl , het atoms , 7 ring atoms , etc . , up to and including 10 ring atoms . 
eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , 15 The term includes monocyclic or fused - ring polycyclic ( i . e . , 
unless stated otherwise in the specification , each of which rings which share adjacent pairs of ring atoms ) groups . 
moiety can itself be optionally substituted as described Unless stated otherwise in the specification , an aryl moiety 
herein . In some embodiments , this radical is a C1 - C4 amido can be optionally substituted by one or more substituents 
or amide radical , which includes the amide carbonyl in the which independently include : acyl , alkyl , alkenyl , alkynyl , 
total number of carbons in the radical . When a C ( O ) N 20 alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , 
( R ' ) , has two R other than hydrogen , they can be combined amido , amidino , imino , azide , carbonate , carbamate , carbo 
with the nitrogen atom to form a 3 - , 4 - , 5 - , 6 - , or 7 - mem - nyl , heteroalkyl , heteroaryl , heteroarylalkyl , heterocy 
bered ring . For example , N ( R ) 2 portion of a C ( O ) N ( R ) cloalkyl , hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , 
radical is meant to include , but not be limited to , 1 - pyrro ether , mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , 
lidinyl and 4 - morpholinyl . Unless stated otherwise in the 25 oxo , phosphate , phosphonate , phosphinate , silyl , sulfinyl , 
specification , an amido R " group is optionally substituted by sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , urea , 
one or more substituents which independently include : acyl , Si ( R ) 3 — , - OR " , - SR " , OC ( O ) - R " , - N ( Rº ) 2 , 
alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , - C ( O ) R " , C ( O ) OR " , OC ( O ) N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , 
aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , — N ( R4 ) C ( O ) OR “ , – N ( R ) C ( O ) R " , — N ( Rº ) C ( O ) N ( Rº ) 2 , 
carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het - 30 N ( R ) C ( NRC ) N ( Rº ) 2 , — N ( R ) S ( O ) R “ ( where t is 1 or 2 ) , 
eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , - S ( O ) , OR “ ( where t is 1 or 2 ) , - S ( O ) , N ( Rº ) 2 ( where t is 1 
haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , or 2 ) , or O P ( = O ) OR " ) 2 where each R " is indepen 
arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , dently hydrogen , alkyl , haloalkyl , carbocyclyl , carbocycly 
phosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , lalkyl , aryl , aralkyl , heterocycloalkyl , heterocycloalkylalkyl , 
sulfonate , urea , — Si ( R ) 3 — , - OR " , SR " , OC ( O ) - 35 heteroaryl or heteroarylalkyl , and each of these moieties can 
R " , - N ( R ) , C ( O ) R " , - C ( O ) OR " , OC ( O ) N ( R ) 2 , be optionally substituted as defined herein . 
- C ( O ) N ( Rº ) 2 , N ( R ) C ( O ) OR " , - N ( Rº ) C ( O ) R " , " Aralkyl ” or “ arylalkyl ” refers to an ( aryl ) alkyl - radical 
- N ( R ) C ( O ) N ( R ) 2 , N ( R ) C ( NR4 ) N ( Rº ) 2 N ( R ) where aryl and alkyl are as disclosed herein and which are 
S ( O ) , R “ ( where t is 1 or 2 ) , - S ( O ) OR “ ( where t is 1 or 2 ) , optionally substituted by one or more of the substituents 
- S ( O ) , N ( R ) 2 ( where t is 1 or 2 ) , or O P = O ) ( OR ) 2 40 described as suitable substituents for aryl and alkyl respec 
where each Rº is independently hydrogen , alkyl , haloalkyl , tively . The “ aralkyl / arylalkyl ” is bonded to the parent 
carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy - molecular structure through the alkyl group . The terms 
cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal - " aralkenyl / arylalkenyl ” and “ aralkynyl / arylalkynyl ” mirror 
kyl , and each of these moieties can be optionally substituted the above description of " aralkyl / arylalkyl ” wherein the 
as defined herein . 45 “ alkyl ” is replaced with “ alkenyl ” or “ alkynyl ” respectively , 

The term “ amide ” or “ amido ” is inclusive of an amino and the “ alkenyl ” or “ alkynyl ” terms are as described herein . 
acid or a peptide molecule . Any amine , hydroxy , or carboxyl “ Azide ” refers to a - N2 radical . 
side chain on the compounds described herein can be “ Carbamate ” refers to any of the following radicals : 
transformed into an amide group . The procedures and spe - O - ( C = 0 ) - N ( R ) , - O - ( C = O ) - N ( R ) , 
cific groups to make such amides are known to those of skill 50 — N ( R ' ) – ( C = O ) - , and — N ( R ) ( C = O ) OR " , 
in the art and can readily be found in reference sources such wherein each R is independently selected from alkyl , alk 
as Greene and Wuts , Protective Groups in Organic Synthe - enyl , alkynyl , haloalkyl , heteroalkyl ( bonded through a 
sis , 3rd Ed . , John Wiley & Sons , New York , N . Y . , 1999 , chain carbon ) , cycloalkyl , cycloalkylalkyl , aryl , aralkyl , 
which is incorporated herein by reference in its entirety . heterocycloalkyl ( bonded through a ring carbon ) , heterocy 

“ Amidino ” refers to both the CENR ) N ( R ) 2 and 55 cloalkylalkyl , heteroaryl ( bonded through a ring carbon ) or 
- N ( R ) - CENR ) — radicals , where each R is indepen heteroarylalkyl , unless stated otherwise in the specification , 
dently selected from hydrogen , alkyl , alkenyl , alkynyl , each of which moiety can itself be optionally substituted as 
haloalkyl , heteroalkyl ( bonded through a chain carbon ) , described herein . 
cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl " Carbonate ” refers to a 0 - C 0 - 0 - radical . 
( bonded through a ring carbon ) , heterocycloalkylalkyl , het - 60 " Carbonyl ” refers to a - ( C = 0 ) — radical . 
eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , “ Carboxaldehyde ” refers to a C = O ) H radical . 
unless stated otherwise in the specification , each of which " Carboxyl ” refers to a ( C = O ) OH radical . 
moiety can itself be optionally substituted as described " Cyano ” refers to a CN radical . 
herein . “ Cycloalkyl ” and “ carbocyclyl ” each refer to a monocy 

“ Aromatic ” or “ aryl ” refers to a radical with six to ten ring 65 clic or polycyclic radical that contains only carbon and 
atoms ( e . g . , Co - C10 aromatic or C - C10 aryl ) which has at hydrogen , and can be saturated or partially unsaturated . 
least one ring having a conjugated pi electron system which Partially unsaturated cycloalkyl groups can be termed 
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“ cycloalkenyl ” if the carbocycle contains at least one double ether , mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , 
bond , or " cycloalkynyl ” if the carbocycle contains at least oxo , phosphate , phosphonate , phosphinate , silyl , sulfinyl , 
one triple bond . Cycloalkyl groups include groups having sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , urea , 
from 3 to 10 ring atoms ( i . e . , C . - C , cycloalkyl ) . Whenever — Si ( R ) , — , OR " , — SR " , OC ( O ) - R " , — N ( R ) , 
it appears herein , a numerical range such as “ 3 to 10 ” refers 5 - C ( O ) R " , - C ( O ) OR " , - OC ( O ) N ( Rº ) , C ( O ) 
to each integer in the given range ; e . g . , “ 3 to 10 carbon N ( Rº ) 2 , - N ( R ) C ( O ) OR " , - N ( Rº ) C ( O ) R " , — N ( R ) CO ) N ( Rº ) 29 _ N ( R ) C ( O ) OR “ , — N ( R ) C ( O ) R “ , - N ( R ) C ( O ) 
atoms ” means that the cycloalkyl group can consist of 3 N ( Rº ) 2 , N ( Rº ) C ( NR ) N ( Rº ) 2 , — N ( Rº ) S ( O ) , R “ ( where t is 1 
carbon atoms , 4 carbon atoms , 5 carbon atoms , etc . , up to or 2 ) , - S ( O ) OR “ ( where t is 1 or 2 ) , - S ( O ) , N ( R ) 2 ( where 
and including 10 carbon atoms . The term “ cycloalkyl ” also t is 1 or 2 ) , or — O — P ( = O ) ( OR ) , where each Ra is 
includes bridged and spiro - fused cyclic structures contain - 10 independently hydrogen , alkyl , haloalkyl , carbocyclyl , car 

bocyclylalkyl , aryl , aralkyl , heterocycloalkyl , heterocy ing no heteroatoms . The term also includes monocyclic or cloalkylalkyl , heteroaryl or heteroarylalkyl , and each of fused - ring polycyclic ( i . e . , rings which share adjacent pairs these moieties can be optionally substituted as defined of ring atoms ) groups . In some embodiments , it is a Cz - C . 18 herein . 
cycloalkyl radical . In some embodiments , it is a C3 - C5 " Ether ” refers to a _ R _ 0 _ _ radical where each 
cycloalkyl radical . Illustrative examples of cycloalkyl 15 Rb is independently selected from hydrogen , alkyl , alkenyl , 
groups include , but are not limited to the following moieties : alkynyl , haloalkyl , heteroalkyl ( bonded through a chain 
C3 - 6 carbocyclyl groups include , without limitation , cyclo carbon ) , cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocy 
propyl ( CZ ) , cyclobutyl ( CA ) , cyclopentyl ( C3 ) , cyclopente - cloalkyl ( bonded through a ring carbon ) , heterocycloalkyl 
nyl ( C5 ) , cyclohexyl ( C . ) , cyclohexenyl ( Co ) , cyclohexadi alkyl , heteroaryl ( bonded through a ring carbon ) or het 
enyl ( C6 ) and the like . Examples of C3 - 8 carbocyclyl groups 20 eroarylalkyl , unless stated otherwise in the specification , 
include the aforementioned Co . , carbocyclyl groups as well each of which moiety can itself be optionally substituted as 
as cycloheptyl ( C7 ) , cycloheptadienyl ( C7 ) , cycloheptatrie - described herein . 
nyl ( C7 ) , cyclooctyl ( C3 ) , bicyclo [ 2 . 2 . 1 ] heptanyl , bicyclo “ Halo ” , “ halide ” , or , alternatively , “ halogen ” means 
[ 2 . 2 . 2 ] octanyl , and the like . Examples of C3 - 10 carbocyclyl fluoro , chloro , bromo or iodo . The terms " haloalkyl , ” 
groups include the aforementioned C3 - 8 carbocyclyl groups 25 “ haloalkenyl , ” “ haloalkynyl ” and “ haloalkoxy ” include 
as well as octahydro - 1H - indenyl , decahydronaphthalenyl , alkyl , alkenyl , alkynyl and alkoxy structures that are sub 
spiro [ 4 . 5 ] decanyl and the like . Unless stated otherwise in the stituted with one or more halo groups or with combinations 
specification , a cycloalkyl group is optionally substituted by thereof . For example , the terms “ fluoroalkyl ” and “ fluoro 
one or more substituents which independently include : acyl , alkoxy ” include haloalkyl and haloalkoxy groups , respec 
alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , 30 tively , in which the halo is fluorine , such as , but not limited 
aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , to , trifluoromethyl , difluoromethyl , 2 , 2 , 2 - trifluoroethyl , 
carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het - 1 - fluoromethyl - 2 - fluoroethyl , and the like . Each of the alkyl , 
eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , alkenyl , alkynyl and alkoxy groups are as defined herein and 
haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , can be optionally further substituted as defined herein . 
arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , 35 “ Heteroalkyl ” , “ heteroalkenyl ” and “ heteroalkynyl ” 
phosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , include alkyl , alkenyl and alkynyl radicals , respectively , 
sulfonate , urea , Si ( Rº ) 3 — , - OR " , SR " , OC ( O ) which have one or more skeletal chain atoms selected from 
R " , — N ( Rº ) 2 , - C ( O ) R " , - C ( O ) OR " , OC ( O ) N ( Rº ) 2 , an atom other than carbon , e . g . , oxygen , nitrogen , sulfur , 
- C ( O ) N ( R ) 2 , N ( R ) C ( O ) OR " , — N ( R ) C ( O ) R " , phosphorus or combinations thereof . A numerical range can 
- N ( R ) C ( O ) N ( RC ) 2 , N ( Rº ) C ( NR ) N ( Rº ) 2 , N ( R ) 40 be given , e . g . , C , - C4 heteroalkyl which refers to the chain 
S ( O ) R " ( where t is 1 or 2 ) , - S ( O ) , OR “ ( where t is 1 or 2 ) , length in total , which in this example is 4 atoms long . For 
- S ( O ) N ( Rº ) 2 ( where t is 1 or 2 ) , or – O – P = O ) ( OR " ) 2 example , a – CH2OCH CHz radical is referred to as a “ C4 " 

where each Rº is independently hydrogen , alkyl , haloalkyl , heteroalkyl , which includes the heteroatom center in the 
carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy atom chain length description . Connection to the parent 
cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal - 45 molecular structure can be through either a heteroatom or a 
kyl , and each of these moieties can be optionally substituted carbon in the heteroalkyl chain . For example , an N - contain 
as defined herein . ing heteroalkyl moiety refers to a group in which at least one 

“ Ester ” refers to a radical of formula — COOR , where R of the skeletal atoms is a nitrogen atom . One or more 
is selected from alkyl , alkenyl , alkynyl , haloalkyl , het - heteroatom ( s ) in the heteroalkyl radical can be optionally 
eroalkyl ( bonded through a chain carbon ) , cycloalkyl , 50 oxidized . One or more nitrogen atoms , if present , can also be 
cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl ( bonded optionally quaternized . For example , heteroalkyl also 
through a ring carbon ) , heterocycloalkylalkyl , heteroaryl includes skeletal chains substituted with one or more nitro 
( bonded through a ring carbon ) or heteroarylalkyl . Any gen oxide ( 0 – ) substituents . Exemplary heteroalkyl 
amine , hydroxy , or carboxyl side chain on the compounds groups include , without limitation , ethers such as methoxy 
described herein can be esterified . The procedures and 55 ethanyl ( CH2CH2OCH3 ) , ethoxymethanyl 
specific groups to make such esters are known to those of CHOCH , CHZ ) , ( methoxymethoxy ) ethanyl 
skill in the art and can readily be found in reference sources ( CH . CH , OCH OCH ) , ( methoxymethoxy ) methanyl 
such as Greene and Wuts , Protective Groups in Organic ( CHOCHOCHZ ) and ( methoxyethoxy ) methanyl 
Synthesis , 3rd Ed . , John Wiley & Sons , New York , N . Y . , CH , OCH , CH , OCHZ ) and the like ; amines such as 
1999 , which is incorporated herein by reference in its 60 CH CH NHCH , — CH , CH , N ( CH2 ) 2 , 
entirety . Unless stated otherwise in the specification , an ester CH NHCH , CHz , — CH N ( CH2CH3 ) ( CH3 ) and the like . 
group can be optionally substituted by one or more substitu - Heteroalkyl , heteroalkenyl , and heteroalkynyl groups can 
ents which independently include : acyl , alkyl , alkenyl , alky each be optionally substituted by one or more substituents 
nyl , alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , aryloxy , which independently include : acyl , alkyl , alkenyl , alkynyl , 
amino , amido , amidino , imino , azide , carbonate , carbamate , 65 alkoxy , alkylaryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , 
carbonyl , heteroalkyl , heteroaryl , heteroarylalkyl , heterocy - amido , amidino , imino , azide , carbonate , carbamate , carbo 
cloalkyl , hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , nyl , heteroalkyl , heteroaryl , heteroarylalkyl , heterocy 
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cloalkyl , hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , and sulfur ( “ 5 - 8 membered heteroaryl ” ) . In some embodi 
ether , mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , ments , a heteroaryl group is a 5 - 6 membered aromatic ring 
oxo , phosphate , phosphonate , phosphinate , silyl , sulfinyl , system having ring carbon atoms and 1 - 4 ring heteroatoms 
sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , urea , provided in the aromatic ring system , wherein each heteroa 
— Si ( Rº ) 24 - OR " , — SR " , — OC ( O ) - R “ , — N ( Rº ) 2 , 5 tom is independently selected from nitrogen , oxygen , phos 
- C ( O ) R " , C ( O ) OR " , OC ( O ) N ( Rº ) 2 , C ( O ) N ( Rº ) 2 , phorous , and sulfur ( “ 5 - 6 membered heteroaryl ” ) . In some 
- N ( R ) C ( O ) OR " , - N ( R ) C ( O ) R " , - N ( R ) C ( O ) N ( Rº ) , embodiments , the 5 - 6 membered heteroaryl has 1 - 3 ring N ( R “ ) C ( NR ) N ( R ) 2 , - N ( R ) S ( O ) R " ( where t is 1 or 2 ) , heteroatoms selected from nitrogen , oxygen , phosphorous , - S ( O ) , OR “ ( where t is 1 or 2 ) , - S ( O ) , N ( R ) 2 ( where t is 1 and sulfur . In some embodiments , the 5 - 6 membered het or 2 ) , or O PCO ) ( Rº ) 2 where each Rº is independently 10 eroaryl has 1 - 2 ring heteroatoms selected from nitrogen , hydrogen , alkyl , haloalkyl , carbocyclyl , carbocyclylalkyl , oxygen , phosphorous , and sulfur . In some embodiments , the aryl , aralkyl , heterocycloalkyl , heterocycloalkylalkyl , het 5 - 6 membered heteroaryl has 1 ring heteroatom selected eroaryl or heteroarylalkyl , and each of these moieties can be 

optionally substituted as defined herein . from nitrogen , oxygen , phosphorous , and sulfur . 
“ Heteroaryl ” or , alternatively , " heteroaromatic ” refers to a 15 ers to a 15 E Examples of heteroaryls include , but are not limited to , 

refers to a radical of a 5 - 18 membered monocyclic or a zepinyl , acridinyl , benzimidazolyl , benzindolyl , 1 , 3 - ben 
polycyclic ( e . g . , bicyclic or tricyclic ) aromatic ring system zodioxolyl , benzofuranyl , benzooxazolyl , benzo [ d ] thiaz 
( e . g . , having 6 , 10 or 14 i ( pi ) electrons shared in a cyclic olyl , benzothiadiazolyl , benzo [ b ] [ 1 , 4 ] dioxepinyl , benzo [ b ] 
array ) having ring carbon atoms and 1 - 6 ring heteroatoms [ 1 , 4 ] oxazinyl , 1 , 4 - benzodioxanyl , benzonaphthofuranyl , 
provided in the aromatic ring system , wherein each heteroa - 20 benzoxazolyl , benzodioxolyl , benzodioxinyl , benzoxazolyl , 
tom is independently selected from nitrogen , oxygen , phos - benzopyranyl , benzopyranonyl , benzofuranyl , benzofura 
phorous and sulfur ( “ 5 - 18 membered heteroaryl ” ) . Het - nonyl , benzofurazanyl , benzothiazolyl , benzothienyl ( ben 
eroaryl polycyclic ring systems can include one or more zothiophenyl ) , benzothieno [ 3 , 2 - d ] pyrimidinyl , benzotriaz 
heteroatoms in one or both rings . Whenever it appears o lyl , benzo [ 4 , 6 ] imidazo [ 1 , 2 - a pyridinyl , carbazolyl , 
herein , a numerical range such as “ 5 to 18 ” refers to each 25 cinnolinyl , cyclopenta [ d ] pyrimidinyl , 6 , 7 - dihydro - 5H - cy 
integer in the given range ; e . g . , “ 5 to 18 ring atoms ” means clopenta [ 4 , 5 ] thieno [ 2 , 3 - d ] pyrimidinyl , 5 , 6 - dihydrobenzo 
that the heteroaryl group can consist of 5 ring atoms , 6 ring [ h ] quinazolinyl , 5 , 6 - dihydrobenzo [ h ] cinnolinyl , 6 , 7 - di 
atoms , etc . , up to and including 18 ring atoms . For example , hydro - 51 - benzo [ 6 , 7 ] cyclohepta [ 1 , 2 - c ] pyridazinyl , 
bivalent radicals derived from univalent heteroaryl radicals dibenzofuranyl , dibenzothiophenyl , furanyl , furazanyl , fura 
whose names end in “ - yl ” by removal of one hydrogen atom 30 nonyl , furo [ 3 , 2 - c ] pyridinyl , 5 , 6 , 7 , 8 , 9 , 10 - hexahydrocy 
from the atom with the free valence are named by adding cloocta [ d ] pyrimidinyl , 5 , 6 , 7 , 8 , 9 , 10 - hexahydrocycloocta [ d ] 
" - idene ” to the name of the corresponding univalent radical , pyridazinyl , 5 , 6 , 7 , 8 , 9 , 10 - hexahydrocycloocta [ d ] pyridinyl , 
e . g . , a pyridyl group with two points of attachment is a isothiazolyl , imidazolyl , indazolyl , indolyl , indazolyl , isoin 
pyridylidene . dolyl , indolinyl , isoindolinyl , isoquinolyl , indolizinyl , isox 

For example , an N - containing “ heteroaromatic ” or “ het - 35 azolyl , 5 , 8 - methano - 5 , 6 , 7 , 8 - tetrahydroquinazolinyl , naph 
eroaryl ” moiety refers to an aromatic group in which at least thyridinyl , 1 , 6 - naphthyridinonyl , oxadiazolyl , 
one of the skeletal atoms of the ring is a nitrogen atom . One 2 - oxoazepinyl , oxazolyl , oxiranyl , 5 , 6 , 6 , 7 , 8 , 9 , 10 , 10a - octa 
or more heteroatom ( s ) in the heteroaryl radical can be hydrobenzo [ h ] quinazolinyl , 1 - phenyl - 1H - pyrrolyl , phenazi 
optionally oxidized . One or more nitrogen atoms , if present , nyl , phenothiazinyl , phenoxazinyl , phthalazinyl , pteridinyl , 
can also be optionally quaternized . Heteroaryl also includes 40 purinyl , pyranyl , pyrrolyl , pyrazolyl , pyrazolo [ 3 , 4 - d ] pyrim 
ring systems substituted with one or more nitrogen oxide idinyl , pyridinyl , pyrido [ 3 , 2 - d ] pyrimidinyl , pyrido [ 3 , 4 - d ] 
10 - ) substituents , such as pyridinyl N - oxides . The het pyrimidinyl , pyrazinyl , pyrimidinyl , pyridazinyl , pyrrolyl , 
eroaryl is attached to the parent molecular structure through quinazolinyl , quinoxalinyl , quinolinyl , isoquinolinyl , tetra 
any atom of the ring ( s ) . hydroquinolinyl , 5 , 6 , 7 , 8 - tetrahydroquinazolinyl , 5 , 6 , 7 , 8 - tet 

“ Heteroaryl ” also includes ring systems wherein the het - 45 rahydrobenzo [ 4 , 5 ] thieno [ 2 , 3 - d ] pyrimidinyl , 6 , 7 , 8 , 9 - tetra 
eroaryl ring , as defined above , is fused with one or more aryl hydro - 5H - cyclohepta [ 4 , 5 ] thieno [ 2 , 3 - d ] pyrimidinyl , 5 , 6 , 7 , 8 
groups wherein the point of attachment to the parent tetrahydropyrido [ 4 , 5 - c ] pyridazinyl , thiazolyl , thiadiazolyl , 
molecular structure is either on the aryl or on the heteroaryl thiapyranyl , triazolyl , tetrazolyl , triazinyl , thieno [ 2 , 3 - d ] py 
ring , or wherein the heteroaryl ring , as defined above , is rimidinyl , thieno [ 3 , 2 - d ] pyrimidinyl , thieno [ 2 , 3 - c ] pridinyl , 
fused with one or more cycloalkyl or heterocycyl groups 50 and thiophenyl ( i . e . , thienyl ) . Unless stated otherwise in the 
wherein the point of attachment to the parent molecular specification , a heteroaryl moiety is optionally substituted 
structure is on the heteroaryl ring . For polycyclic heteroaryl by one or more substituents which independently include : 
groups wherein one ring does not contain a heteroatom ( e . g . , acyl , alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , cycloalkyl , 
indolyl , quinolinyl , carbazolyl and the like ) , the point of aralkyl , aryl , aryloxy , amino , amido , amidino , imino , azide , 
attachment to the parent molecular structure can be on either 55 carbonate , carbamate , carbonyl , heteroalkyl , heteroaryl , het 
ring , i . e . , either the ring bearing a heteroatom ( e . g . , 2 - indo eroarylalkyl , heterocycloalkyl , hydroxy , cyano , halo , 
lyl ) or the ring that does not contain a heteroatom ( e . g . , haloalkoxy , haloalkyl , ester , ether , mercapto , thio , alkylthio , 
5 - indolyl ) . In some embodiments , a heteroaryl group is a arylthio , thiocarbonyl , nitro , oxo , phosphate , phosphonate , 
5 - 10 membered aromatic ring system having ring carbon phosphinate , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , 
atoms and 1 - 4 ring heteroatoms provided in the aromatic 60 sulfonate , urea , — Si ( R ) ; — , - OR " , — SR " , — OC ( O ) 
ring system , wherein each heteroatom is independently RC , — N ( R ) 2 , - C ( O ) R " , - C ( O ) OR " , - OC ( O ) N ( Rº ) 2 , 
selected from nitrogen , oxygen , phosphorous , and sulfur C ( O ) N ( Rº ) 2 - N ( R4 ) C ( O ) OR “ , – N ( Rº ) C ( O ) R " , 
( “ 5 - 10 membered heteroaryl ” ) . In some embodiments , a — N ( R ) C ( O ) N ( R4 ) 2 , N ( Rº ) C ( NR ) N ( Rº ) 2 , — N ( R ) 
heteroaryl group is a 5 - 8 membered aromatic ring system S ( O ) , R “ ( where tis 1 or 2 ) , - S ( O ) OR “ ( where t is 1 or 2 ) , 
having ring carbon atoms and 1 - 4 ring heteroatoms provided 65 - S ( O ) , N ( Rº ) 2 ( where t is 1 or 2 ) , or — O P = O ) ( ORC ) 2 
in the aromatic ring system , wherein each heteroatom is where each Ra is independently hydrogen , alkyl , haloalkyl , 
independently selected from nitrogen , oxygen , phosphorous , carbocyclyl , carbocyclylalkyl , aryl , aralkyl , heterocy 
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cloalkyl , heterocycloalkylalkyl , heteroaryl or heteroarylal - 1 heteroatom include , without limitation , azetidinyl , oxeta 
kyl and each of these moieties can be optionally substituted nyl and thietanyl . Exemplary 5 - membered heterocyclyls 
as defined herein . containing 1 heteroatom include , without limitation , tetra 

" Heterocyclyl ” , " heterocycloalkyl ” or " heterocarbocy hydrofuranyl , dihydrofuranyl , tetrahydrothiophenyl , dihy 
clyl ” each refer to any 3 - to 18 - membered non - aromatic 5 drothiophenyl , pyrrolidinyl , dihydropyrrolyl and pyrrolyl - 2 , 
radical monocyclic or polycyclic moiety comprising at least 5 - dione . Exemplary 5 - membered heterocyclyls containing 2 
one heteroatom selected from nitrogen , oxygen , phospho heteroatoms include , without limitation , dioxolanyl , oxa 
rous and sulfur . A heterocyclyl group can be a monocyclic , thiolanyl and dithiolanyl . Exemplary 5 - membered heterocy 
bicyclic , tricyclic or tetracyclic ring system , wherein the clyls containing 3 heteroatoms include , without limitation , 
polycyclic ring systems can be a fused , bridged or spiro ring 10 triazolinyl , oxadiazolinyl , and thiadiazolinyl . Exemplary 
system . Heterocyclyl polycyclic ring systems can include 6 - membered heterocyclyl groups containing 1 heteroatom 
one or more heteroatoms in one or both rings . A heterocyclyl include , without limitation , piperidinyl , tetrahydropyranyl , 
group can be saturated or partially unsaturated . Partially dihydropyridinyl , and thianyl . Exemplary 6 - membered het 
unsaturated heterocycloalkyl groups can be termed “ hetero - erocyclyl groups containing 2 heteroatoms include , without 
cycloalkenyl ” if the heterocyclyl contains at least one double 15 limitation , piperazinyl , morpholinyl , dithianyl , dioxanyl , 
bond , or “ heterocycloalkynyl ” if the heterocyclyl contains at and triazinanyl . Exemplary 7 - membered heterocyclyl 
least one triple bond . Whenever it appears herein , a numeri - groups containing 1 heteroatom include , without limitation , 
cal range such as “ 5 to 18 ” refers to each integer in the given azepanyl , oxepanyl and thiepanyl . Exemplary 8 - membered 
range ; e . g . , “ 5 to 18 ring atoms ” means that the heterocyclyl heterocyclyl groups containing 1 heteroatom include , with 
group can consist of 5 ring atoms , 6 ring atoms , etc . , up to 20 out limitation , azocanyl , oxecanyl and thiocanyl . Exemplary 
and including 18 ring atoms . For example , bivalent radicals bicyclic heterocyclyl groups include , without limitation , 
derived from univalent heterocyclyl radicals whose names indolinyl , isoindolinyl , dihydrobenzofuranyl , dihydrobenzo 
end in “ - yl ” by removal of one hydrogen atom from the atom thienyl , tetrahydrobenzothienyl , tetrahydrobenzofuranyl , 
with the free valence are named by adding “ - idene ” to the tetrahydroindolyl , tetrahydroquinolinyl , tetrahydroisoquino 
name of the corresponding univalent radical , e . g . , a piperi - 25 linyl , decahydroquinolinyl , decahydroisoquinolinyl , octahy 
dine group with two points of attachment is a piperidylidene . drochromenyl , octahydroisochromenyl , decahydronaphthy 
An N - containing heterocyclyl moiety refers to an non - ridinyl , decahydro - 1 , 8 - naphthyridinyl , octahydropyrrolo [ 3 , 

aromatic group in which at least one of the ring atoms is a 2 - b ] pyrrole , indolinyl , phthalimidyl , naphthalimidyl , 
nitrogen atom . The heteroatom ( s ) in the heterocyclyl radical chromanyl , chromenyl , 1H - benzo [ e ] [ 1 , 4 ] diazepinyl , 1 , 4 , 5 , 
can be optionally oxidized . One or more nitrogen atoms , if 30 7 - tetrahydropyrano [ 3 , 4 - b ] pyrrolyl , 5 , 6 - dihydro - 4H - furo [ 3 , 
present , can be optionally quaternized . Heterocyclyl also 2 - b ] pyrrolyl , 6 , 7 - dihydro - 5H - furo [ 3 , 2 - b ] pyranyl , 5 , 7 - di 
includes ring systems substituted with one or more nitrogen hydro - 4H - thieno [ 2 , 3 - c ] pyranyl , 2 , 3 - dihydro - 1H - pyrrolo [ 2 , 
oxide ( 0 ) substituents , such as piperidinyl N - oxides . 3 - b ] pyridinyl , 2 , 3 - dihydrofuro [ 2 , 3 - b ] pyridinyl , 4 , 5 , 6 , 7 
The heterocyclyl is attached to the parent molecular struc tetrahydro - 1H - pyrrolo [ 2 , 3 - b ] pyridinyl , 4 , 5 , 6 , 7 - tetra 
ture through any atom of any of the ring ( s ) . 35 hydrofuro [ 3 , 2 - c ] pyridinyl , 4 , 5 , 6 , 7 - tetrahydrothieno [ 3 , 2 - b ] 

“ Heterocyclyl ” also includes ring systems wherein the pyridinyl , 1 , 2 , 3 , 4 - tetrahydro - 1 , 6 - naphthyridinyl , and the 
heterocycyl ring , as defined above , is fused with one or more like . 
carbocycyl groups wherein the point of attachment is either Unless stated otherwise , heterocyclyl moieties are option 
on the carbocycyl or heterocyclyl ring , or ring systems ally substituted by one or more substituents which indepen 
wherein the heterocyclyl ring , as defined above , is fused 40 dently include : acyl , alkyl , alkenyl , alkynyl , alkoxy , alky 
with one or more aryl or heteroaryl groups , wherein the laryl , cycloalkyl , aralkyl , aryl , aryloxy , amino , amido , 
point of attachment to the parent molecular structure is on amidino , imino , azide , carbonate , carbamate , carbonyl , het 
the heterocyclyl ring . In some embodiments , a heterocyclyl eroalkyl , heteroaryl , heteroarylalkyl , heterocycloalkyl , 
group is a 3 - 10 membered non - aromatic ring system having hydroxy , cyano , halo , haloalkoxy , haloalkyl , ester , ether , 
ring carbon atoms and 1 - 4 ring heteroatoms , wherein each 45 mercapto , thio , alkylthio , arylthio , thiocarbonyl , nitro , Oxo , 
heteroatom is independently selected from nitrogen , oxygen , phosphate , phosphonate , phosphinate , silyl , sulfinyl , sulfo 
phosphorous and sulfur ( “ 3 - 10 membered heterocyclyl ” ) . In nyl , sulfonamidyl , sulfoxyl , sulfonate , urea , Si ( R ) 3 — , 
some embodiments , a heterocyclyl group is a 5 - 8 membered - OR " , SR " , OC ( O ) - R " , — N ( Rº ) 2 , C ( O ) R " , 
non - aromatic ring system having ring carbon atoms and 1 - 4 C ( O ) OR " , — OC ( O ) N ( R ) , C ( O ) N ( R ) , , — N ( R ) C 
ring heteroatoms , wherein each heteroatom is independently 50 ( O ) OR " , - N ( Rº ) C ( O ) R " , - N ( Rº ) C ( O ) N ( Rº ) 2 , N ( Rº ) C ( N 
selected from nitrogen , oxygen , phosphorous and sulfur Rº ) N ( Rº ) 2 , - N ( R4 ) S ( O ) , R " ( where tis 1 or 2 ) , - S ( O ) , OR " 
( “ 5 - 8 membered heterocyclyl ” ) . In some embodiments , a ( where t is 1 or 2 ) , - S ( O ) , N ( Rº ) 2 ( where t is 1 or 2 ) , or 
heterocyclyl group is a 5 - 6 membered non - aromatic ring 0 P ( O ) ( OR ) , where each Rº is independently hydro 
system having ring carbon atoms and 1 - 4 ring heteroatoms , gen , alkyl , haloalkyl , carbocyclyl , carbocyclylalkyl , aryl , 
wherein each heteroatom is independently selected from 55 aralkyl , heterocycloalkyl , heterocycloalkylalkyl , heteroaryl 
nitrogen , oxygen , phosphorous and sulfur ( “ 5 - 6 membered or heteroarylalkyl and each of these moieties can be option 
heterocyclyl ” ) . In some embodiments , the 5 - 6 membered ally substituted as defined herein . 
heterocyclyl has 1 - 3 ring heteroatoms selected from nitro “ Nitro ” refers to the — NO , radical . 
gen , oxygen phosphorous and sulfur . In some embodiments , “ Phosphate ” refers to a O - P ( = O ) ( OR ) 2 radical , 
the 5 - 6 membered heterocyclyl has 1 - 2 ring heteroatoms 60 where each R is independently selected from hydrogen , 
selected from nitrogen , oxygen , phosphorous and sulfur . In alkyl , alkenyl , alkynyl , haloalkyl , heteroalkyl ( bonded 
some embodiments , the 5 - 6 membered heterocyclyl has 1 through a chain carbon ) , cycloalkyl , cycloalkylalkyl , aryl , 
ring heteroatom selected from nitrogen , oxygen , phospho - aralkyl , heterocycloalkyl ( bonded through a ring carbon ) , 
rous and sulfur . heterocycloalkylalkyl , heteroaryl ( bonded through a ring 

Exemplary 3 - membered heterocyclyls containing 1 het - 65 carbon ) or heteroarylalkyl , unless stated otherwise in the 
eroatom include , without limitation , azirdinyl , oxiranyl , specification , each of which moiety can itself be optionally 
thiorenyl . Exemplary 4 - membered heterocyclyls containing substituted as described herein . In some embodiments , when 
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Rº is hydrogen and depending on the pH , the hydrogen can “ Silyl ” refers to a Si ( R ) ; radical where each R ' is 
be replaced by an appropriately charged counter ion . independently selected from alkyl , alkenyl , alkynyl , 

“ Imino ” refers to the “ — ( C = N ) - Rb ” radical where R haloalkyl , heteroalkyl ( bonded through a chain carbon ) , 
is selected from hydrogen , alkyl , alkenyl , alkynyl , haloalkyl , cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl 
heteroalkyl ( bonded through a chain carbon ) , cycloalkyl , 5 ( bonded through a ring carbon ) , heterocycloalkylalkyl , het 
cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl ( bonded eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , through a ring carbon ) , heterocycloalkylalkyl , heteroaryl unless stated otherwise in the specification , each of which ( bonded through a ring carbon ) or heteroarylalkyl , unless moiety can itself be optionally substituted as described stated otherwise in the specification , each of which moiety herein . can itself be optionally substituted as described herein . 10 “ Sulfanyl ” , " sulfide ” , and “ thio ” each refer to the radical “ Phosphonate ” refers to a - O — P ( O ) ( R ) ( OR ) radi S - R " , wherein R is selected from alkyl , alkenyl , alky cal , where each R is independently selected from hydrogen , 
alkyl , alkenyl , alkynyl , haloalkyl , heteroalkyl ( bonded nyl , haloalkyl , heteroalkyl ( bonded through a chain carbon ) , 
through a chain carbon ) , cycloalkyl , cycloalkylalkyl , aryl , cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl 
aralkyl , heterocycloalkyl ( bonded through a ring carbon ) , 15 ( bor bon 15 ( bonded through a ring carbon ) , heterocycloalkylalkyl , het 
heterocycloalkylalkyl , heteroaryl ( bonded through a ring eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , 
carbon ) or heteroarylalkyl , unless stated otherwise in the unless stated otherwise in the specification , each of which 
specification , each of which moiety can itself be optionally moiety can itself be optionally substituted as described 
substituted as described herein . In some embodiments , when herein . For instance , an " alkylthio ” refers to the “ alkyl - S — " 
Rº is hydrogen and depending on the pH , the hydrogen can 20 radical , and “ arylthio ” refers to the “ aryl - S ” radical , each 
be replaced by an appropriately charged counter ion . of which are bound to the parent molecular group through 

“ Phosphinate ” refers to a P ( O ) ( R ) ( OR ) radical , the S atom . The terms " sulfide ” , “ thiol ” , “ mercapto ” , and 
where each R is independently selected from hydrogen , “ mercaptan ” can also each refer to the group - - RºSH . 
alkyl , alkenyl , alkynyl , haloalkyl , heteroalkyl ( bonded “ Sulfinyl ” or “ sulfoxide ” refers to the S ( O ) - R radi 
through a chain carbon ) , cycloalkyl , cycloalkylalkyl , aryl , 25 cal , wherein for “ sulfinyl ” , R ' is H and for " sulfoxide ” , R " 
aralkyl , heterocycloalkyl ( bonded through a ring carbon ) , is selected from alkyl , alkenyl , alkynyl , haloalkyl , het 
heterocycloalkylalkyl , heteroaryl ( bonded through a ring eroalkyl ( bonded through a chain carbon ) , cycloalkyl , 
carbon ) or heteroarylalkyl , unless stated otherwise in the cycloalkylalkyl . arvl . aralkyl . heterocycloalkyl ( bonded 
specification , each of which moiety can itself be optionally through a ring carbon ) , heterocycloalkylalkyl , heteroaryl 
substituted as described herein . In some embodiments , when 30 ( bonded through a ring carbon ) or heteroarylalkyl , unless Ra is hydrogen and depending on the pH , the hydrogen can stated otherwise in the specification , each of which moiety be replaced by an appropriately charged counter ion . can itself be optionally substituted as described herein . As used herein , the terms “ substituted ” or “ substitution ” “ Sulfonyl ” or “ sulfone ” refers to the - S ( O ) - R radical , mean that at least one hydrogen present on a group atom 
( e . g . , a carbon or nitrogen atom ) is replaced with a permis - 35 s wherein R ' is selected from hydrogen , alkyl , alkenyl , alky 
sible substituent , e . g . , a substituent which upon substitution nyl , haloalkyl , heteroalkyl ( bonded through a chain carbon ) , 
for the hydrogen results in a stable compound , e . g . , a cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl 
compound which does not spontaneously undergo transfor - ( bonded through a ring carbon ) , heterocycloalkylalkyl , het 
mation such as by rearrangement , cyclization , elimination , eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , 
or other reaction . Unless otherwise indicated , a “ substituted ” 40 unless stated otherwise in the specification , each of which 
group can have a substituent at one or more substitutable moiety can itself be optionally substituted as described 
positions of the group , and when more than one position in herein . 
any given structure is substituted , the substituent is either the “ Sulfonamidyl ” or “ sulfonamido ” refers to the following 
same or different at each position . Substituents include one radicals : - S ( O ) 2 - N ( R ) , - N ( R ) S ( = O ) 2 - R " , 
or more group ( s ) individually and independently selected 45 - S ( O ) 2 - N ( R ) , or — N ( R ' ) S ( = O ) 2 - , where each 
from acyl , alkyl , alkenyl , alkynyl , alkoxy , alkylaryl , R is independently selected from hydrogen , alkyl , alkenyl , 
cycloalkyl , aralkyl , aryl , aryloxy , amino , amido , azide , car - alkynyl , haloalkyl , heteroalkyl ( bonded through a chain 
bonate , carbonyl , heteroalkyl , heteroaryl , heteroarylalkyl , carbon ) , cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocy 
heterocycloalkyl , hydroxy , cyano , halo , haloalkoxy , cloalkyl ( bonded through a ring carbon ) , heterocycloalkyl haloalkyl , ester , mercapto , thio , alkylthio , arylthio , thiocar - 50 alkyl , heteroaryl ( bonded through a ring carbon ) or het bonyl , nitro , oxo , phosphate , phosphonate , phosphinate , eroarylalkyl , unless stated otherwise in the specification , silyl , sulfinyl , sulfonyl , sulfonamidyl , sulfoxyl , sulfonate , each of which moiety can itself be optionally substituted as urea , Si ( R ) 3 , - OR " , SR " , OC ( O ) - R " , - N ( Rº ) 2 , 
- C ( O ) R " , - C ( O ) OR " , - OC ( O ) N ( R ) , described herein . The R ' groups in - S ( O ) 2 - N ( R ) , can C ( O ) N ( R ) , 
— N ( R ) C ( O ) OR " , — N ( R ) C ( O ) R " , — N ( R ) C ( O ) N ( R ) , 55 ss be taken together with the nitrogen to which they are 
N ( Rº ) C ( NR " ) N ( Rº ) 2 , N ( R ) S ( O ) , R " ( where t is 1 or 2 ) , attached to form a 4 . , 5 . , 6 - , or 7 - membered heterocyclyl 
- S ( O ) , OR “ ( where t is 1 or 2 ) , - S ( O ) , N ( R™ ) 2 ( where t is 1 ring . In some embodiments , the term designates a C , - C4 
or j o _ P _ OYORA ) , where each rais independently sulfonamido , wherein each R ' in the sulfonamido contains 1 
hydrogen , alkyl , haloalkyl , carbocyclyl , carbocyclylalkyl , carbon , 2 carbons , 3 carbons , or 4 carbons total . 
aryl , aralkyl , heterocycloalkyl , heterocycloalkylalkyl , het - 60 “ Sulfoxyl ” or “ sulfoxide ” refers to a - S ( O ) 2OH radi 
eroaryl or heteroarylalkyl and each of these moieties can be cal . 
optionally substituted as defined herein . For example , a “ Sulfonate ” refers to a - S ( O ) 2 - OR radical , wherein 
cycloalkyl substituent can have a halide substituted at one or R " is selected from alkyl , alkenyl , alkynyl , haloalkyl , het 
more ring carbons , and the like . The protecting groups that eroalkyl ( bonded through a chain carbon ) , cycloalkyl , 
can form the protective derivatives of the above substituents 65 cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl ( bonded 
are known to those of skill in the art and can be found in through a ring carbon ) , heterocycloalkylalkyl , heteroaryl 
references such as Greene and Wuts , above . ( bonded through a ring carbon ) or heteroarylalkyl , unless 
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stated otherwise in the specification , each of which moiety thermally stable . In one embodiment , a polymorph provided 
can itself be optionally substituted as described herein . herein is stable upon long - term storage ( e . g . , no significant 

“ Thiocarbonyl ” refers to a ( C = S ) - radical . change in polymorph form after about 1 , about 2 , about 3 , 
“ Urea ” refers to a — N ( R ' ) - ( C = 0 ) — N ( R ) 2 or about 4 , about 5 , about 6 , about 7 , about 8 , about 9 , about 

- N ( R ) - ( C = 0 ) - N ( R ) - radical , where each Rb is 5 10 , about 11 , about 12 , about 18 , about 24 , about 30 , about 
independently selected from alkyl , alkenyl , alkynyl , 36 , about 42 , about 48 , about 54 , about 60 , or greater than 
haloalkyl , heteroalkyl ( bonded through a chain carbon ) , about 60 months ) . In one embodiment , after storage for a 
cycloalkyl , cycloalkylalkyl , aryl , aralkyl , heterocycloalkyl certain period of time , less than about 20 % , less than about 
( bonded through a ring carbon ) , heterocycloalkylalkyl , het 10 % , less than about 9 % , less than about 8 % , less than about 
eroaryl ( bonded through a ring carbon ) or heteroarylalkyl , 10 7 % , less than about 6 % , less than about 5 % , less than about 
unless stated otherwise in the specification , each of which 4 % , less than about 3 % , less than about 2 % , or less than 
moiety can itself be optionally substituted as described about 1 % w / w of a polymorph provided herein converts to 
herein . other polymorph ( s ) . 

Where substituent groups are specified by their conven - 15 In certain embodiments , a polymorph provided herein is 
tional chemical formulae , written from left to right , they polymorph Form C of a compound of Formula ( I ) . In certain 
equally encompass the chemically identical substituents that embodiments , provided herein is a solid form of a compound 
would result from writing the structure from right to left , of Formula ( I ) comprising Form C of a compound of 
e . g . , CH2O is equivalent to OCH — . Formula ( I ) . In certain embodiments , provided herein is a 

solid form of a compound of Formula ( I ) comprising Form II . Compounds , Compositions , and Methods of C of a compound of Formula ( I ) , which is substantially pure . Preparing In one embodiment , Form C can be characterized by having 
X - ray powder diffraction ( XRPD ) peaks at about 10 . 4 , about In one embodiment , provided herein are polymorphic 13 . 3 , and about 24 . 3 degrees 20 . In certain embodiments , forms of a compound of Formula ( I ) : 2 ) Form C is characterized by having differential scanning 
calorimetry ( DSC ) comprising an endotherm at about 208° 
C . In certain embodiments , Form C can be characterized by 
thermogravimetric analysis where the % weight loss 

Clo observed is about 1 . 7 % at about 80° C . and about 0 . 2 % at 
about 190° C . 

In one embodiment , a non - Form C polymorph is a solid 
form of a compound of Formula ( I ) , or a salt , solvate , or 
hydrate thereof ( e . g . , a crystalline form , an amorphous form , 

35 or a mixture of crystalline form ( s ) and / or amorphous 
form ( s ) ) , which is not polymorph Form C of a compound of 
Formula ( I ) . In one embodiment , a non - Form C polymorph 
is 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 ) , or a salt , solvate , or hydrate thereof ; or a 
mixture of two or more thereof . In one embodiment , a 

herein referred to as Form A , Form B , Form C , Form D , non - Form C polymorph can comprise at least 50 % by 
Form E , Form F , Form G , Form H , Form I , Form J , or an weight polymorph Form A of a compound of Formula ( I ) . In 
amorphous form of a compound of Formula ( 1 ) , or a salt . 45 one embodiment , a non - Form C polymorph ( e . g . , Form A or 
solvate , or hydrate thereof ; or a mixture of two or more Form B ) can be obtained from a composition comprising 
thereof . In one embodiment , the polymorphic form of a Form C . 
compound of Formula ( 1 ) can be a crystalline form , a In certain embodiments , a salt of a compound of Formula 
partially crystalline form , an amorphous form , or a mixture ( I ) provided herein is a salt derived from L - tartaric acid , 
of crystalline form ( s ) and / or amorphous form ( s ) . 50 p - toluenesulfonic acid , D - glucaronic acid , ethane - 1 , 2 - disul 

In one embodiment , the polymorph provided herein is fonic acid ( EDSA ) , 2 - naphthalenesulfonic acid ( NSA ) , 
Form A , Form B , Form C , Form D , Form E , Form F , Form hydrochloric acid ( HCl ) , hydrobromic acid ( HBr ) , citric 
G , Form H , Form I , Form J , or an amorphous form of a acid , naphthalene - 1 , 5 - disulfonic acid ( NDSA ) , DL - man 
compound of Formula ( I ) , or a pharmaceutically acceptable delic acid , fumaric acid , sulfuric acid , maleic acid , meth 
salt , solvate , or hydrate thereof , or a mixture of two or more » anesulfonic acid ( MSA ) , benzenesulfonic acid ( BSA ) , eth 
thereof . In one embodiment , the polymorph provided herein anesulfonic acid ( ESA ) , L - malic acid , phosphoric acid , or 
is Form B , Form C , Form D , Form E , Form F , Form G , Form aminoethanesulfonic acid ( taurine ) . In certain embodiments , 
H , Form I , Form J , or an amorphous form of a compound of a salt of a compound of Formula ( 1 ) provided herein is a 
Formula ( I ) , or a pharmaceutically acceptable salt , solvate , somono - acid salt or a bis - acid salt . In certain embodiments , a 
or hydrate thereof . In one embodiment , the polymorph salt of a compound of Formula ( I ) provided herein is an HC1 
provided herein is Form A , Form B , Form C , Form D , Form salt ( e . g . , a mono - HCl salt or a bis - HCl salt ) , or a solvate or 
E , Form F , Form G , Form H , Form I , Form J , or an hydrate thereof . In certain embodiments , a salt , solvate , or 
amorphous form of a compound of Formula ( I ) , or a hydrate of a compound of Formula ( 1 ) provided herein is a 
pharmaceutically acceptable salt , solvate , or hydrate thereof , 65 crystalline material , a partially crystalline material , or an 
or a mixture of two or more thereof , which is substantially amorphous material or a mixture of one or more crystalline 
pure . In one embodiment , a polymorph provided herein is form ( s ) and / or amorphous form ( s ) . 

NH 
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In one embodiment , provided herein is a composition embodiments , the composition can comprise polymorph 
comprising a compound of Formula ( I ) : Form A and polymorph Form F . In other embodiments , the 

composition can comprise polymorph Form A and poly 
morph Form G . In other embodiments , the composition can 

( I ) 5 comprise polymorph Form A and polymorph Form H . In 
ci O other embodiments , the composition can comprise poly 

morph Form A and polymorph Form I . In other embodi 
ments , the composition can comprise polymorph Form A 
and polymorph Form J . In other embodiments , the compo 
sition can comprise polymorph Form A and an amorphous 
form of a compound of Formula ( I ) , or a pharmaceutically 
acceptable salt , solvate , or hydrate thereof . In one embodi 
ment , the ratio of polymorph Form A to the total amount of 
non - Form A polymorph ( S ) is greater than about 1 : 1 , greater 
than about 2 : 1 , greater than about 3 : 1 , greater than about 4 : 1 , 
greater than about 5 : 1 , greater than about 6 : 1 , greater than 
about 7 : 1 , greater than about 8 : 1 , or greater than about 9 : 1 . 
In one embodiment , the ratio of polymorph Form A to the 

or a pharmaceutically acceptable salt , solvate , or hydrate 20 total amount of non - Form A polymorph ( s ) is less than about 
thereof , and one or more pharmaceutically acceptable 1 : 1 , less than about 2 : 1 , less than about 3 : 1 , less than about 

4 : 1 , less than about 5 : 1 , less than about 6 : 1 , less than about excipients . 
In one embodiment , the composition comprises poly 7 : 1 , less than about 8 : 1 , or less than about 9 : 1 . In one 

morph Form C . In one embodiment , the composition com embodiment , the composition comprising Form A is a phar 
maceutical composition . In one embodiment , the composi prises a mixture of polymorph Form C and at least one 25 tion is at least about 98 % by weight of a compound of non - Form C polymorph of a compound of Formula ( I ) , or a 

pharmaceutically acceptable salt , solvate , or hydrate thereof . Formula ( I ) , or a pharmaceutically acceptable salt , solvate , 
For example , in certain embodiments , the composition can or hydrate thereof . 
comprise polymorph Form C and polymorph Form A . In In certain embodiments , provided herein is a composition 
other embodiments , the composition can comprise poly - 30 CO 30 comprising a therapeutically effective amount of a com 
morph Form C and polymorph Form B . In other embodi pound of Formula ( I ) : 
ments , the composition can comprise polymorph Form C 
and polymorph Form D . In other embodiments , the compo 
sition can comprise polymorph Form C and polymorph 
Form E . In other embodiments , the composition can com - 35 
prise polymorph Form C and polymorph Form F . In other 
embodiments , the composition can comprise polymorph 
Form C and polymorph Form G . In other embodiments , the 
composition can comprise polymorph Form C and poly 
morph Form H . In other embodiments , the composition can 40 
comprise polymorph Form C and polymorph Form I . In 
other embodiments , the composition can comprise poly 
morph Form C and polymorph Form J . In other embodi 
ments , the composition can comprise polymorph Form C 
and an amorphous form of a compound of Formula ( I ) , or a 45 
pharmaceutically acceptable salt , solvate , or hydrate thereof . 
In one embodiment , the ratio of polymorph Form C to the 
total amount of non - Form C polymorph ( s ) is greater than NH 
about 1 : 1 , greater than about 2 : 1 , greater than about 3 : 1 , 
greater than about 4 : 1 , greater than about 5 : 1 , greater than 50 
about 6 : 1 , greater than about 7 : 1 , greater than about 8 : 1 , or or a pharmaceutically acceptable salt , solvate , or hydrate 
greater than about 9 : 1 . In one embodiment , the composition thereof ; and one or more pharmaceutically acceptable 
comprising Form C is a pharmaceutical composition . In one excipients . 
embodiment , the composition is at least about 98 % by In one embodiment , the composition comprises poly 
weight of a compound of Formula ( I ) , or a pharmaceutically 55 morph Form C of a compound of Formula ( I ) . In one 
acceptable salt , solvate , or hydrate thereof . embodiment , the composition can further comprise one or 

In one embodiment , the composition comprises a mixture more non - Form C polymorph ( s ) of a compound of Formula 
of polymorph Form A and at least one non - Form A poly - ( I ) , or a pharmaceutically acceptable salt , solvate , or hydrate 
morph of a compound of Formula ( 1 ) , or a pharmaceutically thereof . In certain embodiments , the ratio of polymorph 
acceptable salt , solvate , or hydrate thereof . For example , in 60 Form C to the total amount of non - Form C polymorph ( s ) is certain embodiments , the composition can comprise poly greater than about 1 : 1 , greater than about 2 : 1 , greater than morph Form A and polymorph Form B . In other embodi 
ments , the composition can comprise polymorph Form A about 3 : 1 , greater than about 4 : 1 , greater than about 5 : 1 , 
and polymorph Form C . In other embodiments , the compo greater than about 6 : 1 , greater than about 7 : 1 , greater than 
sition can comprise polymorph Form A and polymorph 65 about 8 : 1 , or greater than about 9 : 1 . In one embodiment , the 
Form D . In other embodiments , the composition can com composition comprises polymorph Form A of a compound 
prise polymorph Form A and polymorph Form E . In other of Formula ( 1 ) . In one embodiment , the composition can 
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further comprise one or more non - Form A polymorph ( s ) of In one embodiment , provided herein is a method of 
a compound of Formula ( I ) , or a pharmaceutically accept preparing a compound of Formula ( I ) : 
able salt , solvate , or hydrate thereof . In certain embodi 
ments , the ratio of polymorph Form A to the total amount of 
non - Form A polymorph ( s ) is greater than about 1 : 1 , greater 
than about 2 : 1 , greater than about 3 : 1 , greater than about 4 : 1 , 
greater than about 5 : 1 , greater than about 6 : 1 , greater than 
about 7 : 1 , greater than about 8 : 1 , or greater than about 9 : 1 . 
In certain embodiments , the ratio of polymorph Form A to 10 
the total amount of non - Form A polymorph ( s ) is less than 
about 1 : 1 , less than about 2 : 1 , less than about 3 : 1 , less than 
about 4 : 1 , less than about 5 : 1 , less than about 6 : 1 , less than 
about 7 : 1 , less than about 8 : 1 , or less than about 9 : 1 . 15 

In one embodiment , polymorph forms provided herein are 
useful in the production of medicinal preparations and can 
be obtained by means of a crystallization process to produce 
crystalline and semi - crystalline forms or a solidification 
process to obtain the amorphous form . In certain embodi - - or a pharmaceutically acceptable salt , solvate , or hydrate 
ments , the crystallization is carried out by either generating thereof . 
a compound of Formula ( I ) in a reaction mixture and In one embodiment , the method comprises any one , two , 
recovering a polymorph from the reaction mixture , or by three , four , five , six , seven , or eight , or more of the following 
dissolving a compound of Formula ( I ) in a solvent , option - 25 steps : 
ally with heat , followed by crystallizing / solidifying the 
product by cooling and / or by the addition of an anti - solvent 
for a period of time . The crystallization or solidification can COOH 
be followed by drying carried out under controlled condi - 30 OMe ; 
tions until a certain water content is reached in the end NHPG 
polymorphic form . NHPG 

In one embodiment , provided herein are methods of 
preparing one or more polymorph ( s ) of a compound of the COCI ; 
Formula ( I ) : 

NH 

N 
C / 

COOH 
35 

40 COCI 

NH 

45 

COOH & - 40 50 

NH 

or a pharmaceutically acceptable salt , solvate , or hydrate 
thereof . Polymorphs prepared according to a method pro 
vided herein include Form A , 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 ( I ) , or mixtures 60 
of two or more thereof . In one embodiment , a polymorph 
provided herein is a solvate or hydrate of a compound of 
Formula ( I ) . In one embodiment , a polymorph provided 
herein is a mono - acid or bis - acid addition salt , such as , e . g . , 65 
a mono - HCl salt or a bis - HCl salt of a compound of Formula 
( I ) , or a solvate or hydrate thereof . 

NHPG 
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- continued - continued 
O 

NH 

17 

10 

NHPG 

PG 2 ; ; 15 
o 

NH2 20 

- > 

25 VAN ; and 

NH 

N _ * O 
PG : 

30 

PG2 
35 

40 

IN . 

45 

NH 

55 

50 wherein : 
X is selected from fluoro , chloro , bromo , iodo , 

O SO2 - 4 - methylphenyl , and O - SO2 - methyl ; 
PG ' is selected from benzyl , substituted benzyl , methoxy 

carbonyl , ethoxycarbonyl , substituted ethoxycarbonyl , 
9 - fluorenyloxycarbonyl , substituted 9 - fluorenyloxycar 
bonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 2 - trimethylsily 
lethoxycarbonyl , ( 2 - phenyl - 2 - trimethylsilyl ) ethoxycar 
bonyl , 2 - phenylethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 
dibromoethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 , 2 

60 trichloroethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
triisopropylsiloxycarbonyl , vinyloxycarbonyl , l - iso 
propoxycarbonyl , 8 - quinolyloxycarbonyl , 2 , 4 - dim 
ethyl - pent - 3 - yloxycarbonyl , benzyloxycarbonyl , and 
substituted benzyloxycarbonyl ; 

PG is selected from methylsulfonyl , substituted methyl 
sulfonyl , benzenesulfonyl , substituted benzenesulfo 

11111 ! 

PG2 ; 
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nyl , benzyloxycarbonyl , substituted benzyloxycarbo - ( e . g . , an amine base such as EtzN ) . In one embodiment , the 
nyl , 2 , 2 , 2 - trichloroethoxycarbonyl , amide coupling reagent is EDCI in the presence of HOBt . 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , In one embodiment , provided herein is a method of 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , preparing a compound of Formula ( 1 ) , or a pharmaceutically 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro - 5 acceptable salt , solvate , or hydrate thereof , comprising the 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym following step : 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy - 10 COOH 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl ; and 

where substituents are selected from alkyl , heteroalkyl , 
alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloaikoxy , In one embodiment , the step comprises combining 2 - chloro 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 6 - methylbenzoic acid with , e . g . , thionyl chloride or oxalyl acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi chloride , optionally in the presence of a catalytic amount of nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , DMF , to afford 2 - chloro - 6 - methylbenzoyl chloride . nitro , phosphate , urea , carbamate , and carbonate . 20 In one embodiment , provided herein is a method of In one embodiment , provided herein is a method of preparing a compound of Formula ( I ) , or a pharmaceutically preparing a compound of Formula ( I ) , or a pharmaceutically acceptable salt , solvate , or hydrate thereof , comprising the acceptable salt , solvate , or hydrate thereof , comprising the following step : following step : 

15 

25 

0 
COOH 

COCI OMe ; Y - the - do Me N NHPG 30 
NHPG1 

40 

IZ 

wherein In one embodiment , the step comprises combining 2 - chloro PG ' is selected from benzyl , substituted benzyl , methoxy 1 35 6 - methylbenzoyl chloride with aniline to afford 2 - chloro - 6 carbonyl , ethoxycarbonyl , substituted ethoxycarbonyl , methyl - N - phenylbenzamide . In one embodiment , the step is 9 - fluorenyloxycarbonyl , substituted 9 - fluorenyloxycar optionally carried out in the presence of a base ( e . g . , an bonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 2 - trimethylsily amine base such as EtzN ) . lethoxycarbonyl , ( 2 - phenyl - 2 - trimethylsilyl ) ethoxycar In one embodiment , provided herein is a method of bonyl , 2 - phenylethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 
dibromoethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 , 2 preparing a compound of Formula ( I ) , or a pharmaceutically 

acceptable salt , solvate , or hydrate thereof , comprising the trichloroethoxycarbonyl , t - butoxycarbonyl , following step : 1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
triisopropylsiloxycarbonyl , vinyloxycarbonyl , 1 - iso 
propoxycarbonyl , 8 - quinolyloxycarbonyl , 2 , 4 - dim - 45 ci ?? ? ethyl - pent - 3 - yloxycarbonyl , benzyloxycarbonyl , and 
substituted benzyloxycarbonyl ; and COOH 

where substituents are selected from alkyl , heteroalkyl , 
alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 50 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 
acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , In one embodiment , the step comprises combining 2 - chloro 
nitro , phosphate , urea , carbamate , and carbonate . 6 - methylbenzoic acid with aniline in the presence of an 

In some embodiments , PG1 is a carbamate protecting 55 amide coupling reagent to afford 2 - chloro - 6 - methyl - N - phe 
group , such as an alkoxycarbonyl or aryloxycarbonyl . In one nylbenzamide . In some embodiments , the amide coupling 
embodiment , PG " is selected from t - butoxycarbonyl and reagent can include , but is not limited to , EDCI , DCC , DIC , 
benzyloxycarbonyl . In one embodiment , PG1 is t - butoxy - HATU , HBTU , HCTU , TBTU , and PyBOP , optionally in the 
carbonyl . presence of HOBt , HOAT , and / or a base ( e . g . , an amine base 

In one embodiment , the step comprises combining the 60 such as Et N ) . In certain embodiments , 2 - chloro - 6 - methyl 
protected amino acid starting material with N , O - dimethyl - benzoic acid can be first converted to an acyl halide ( e . g . , 
hydroxylamine ( e . g . , as a free base or in salt form such as an using SOC1 _ ) or anhydride ( e . g . , using procedures known in 
HC1 salt ) in the presence of an amide coupling reagent to the art such as , but not limited to , combining with one or 
afford the amide product . In some embodiments , the amide more equivalents of a suitable acid , such as alkyl - COOH , 
coupling reagent can include , but is not limited to , EDCI , 65 and a coupling reagent ) , and the acyl halide or anhydride is 
DCC , DIC , HATU , HBTU , HCTU , TBTU , and PyBOP , combined with aniline to afford 2 - chloro - 6 - methyl - N - phe 
optionally in the presence of HOBT , HOAt , and / or a base nylbenzamide . 
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In one embodiment , provided herein is a method of ylmagnesium ( chloride or bromide ) , substituted methylma 

preparing a compound of Formula ( 1 ) , or a pharmaceutically gensium ( chlorides or bromides ) such as 2 - naphthylenylm 
acceptable salt , solvate , or hydrate thereof , comprising the ethylmagensium ( chloride or bromide ) , 
following step : cyclohexylmethylmagensium ( chloride or bromide ) , and 

5 1 , 3 - dioxanylmethyl magnesium ( chloride or bromide ) , ethyl 
magnesium ( chloride or bromide ) , phenylmagnesium ( chlo 
ride or bromide ) , substituted phenylmagnesium ( chlorides or 
bromides ) , and others known in the art . 

In one embodiment , provided herein is a method of 
Me preparing a compound of Formula ( I ) , or a pharmaceutically 

NHPG acceptable salt , solvate , or hydrate thereof , comprising the 
following step : 

O 

LOMe + 
NH 10 

. 15 

NH 

NHPG 

25 wherein NHPG 
PG " is selected from benzyl , substituted benzyl , methoxy O carbonyl , ethoxycarbonyl , substituted ethoxycarbonyl , 

9 - fluorenyloxycarbonyl , substituted 9 - fluorenyloxycar 
bonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 2 - trimethylsily 
lethoxycarbonyl , ( 2 - phenyl - 2 - trimethylsilyl ) ethoxycar - 30 
bonyl , 2 - phenylethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 
dibromoethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 , 2 
trichloroethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
triisopropylsiloxycarbonyl , vinyloxycarbonyl , 1 - iso - 35 wherein 
propoxycarbonyl , 8 - quinolyloxycarbonyl , 2 , 4 - dim PG " is selected from benzyl , substituted benzyl , methoxy 
ethyl - pent - 3 - yloxycarbonyl , benzyloxycarbonyl , and carbonyl , ethoxycarbonyl , substituted ethoxycarbonyl , 
substituted benzyloxycarbonyl ; and 9 - fluorenyloxycarbonyl , substituted 9 - fluorenyloxycar 

where substituents are selected from alkyl , heteroalkyl , bonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 2 - trimethylsily alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal - 40 lethoxycarbonyl , ( 2 - phenyl - 2 - trimethylsilyl ) ethoxycar kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , bonyl , 2 - phenylethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , dibromoethoxycarbonyl , 1 , 1 - dimethyl - 2 , 2 , 2 acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi trichloroethoxycarbonyl , t - butoxycarbonyl , nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , 1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , nitro , phosphate , urea , carbamate , and carbonate . 
In some embodiments , PG is a carbamate protecting triisopropylsiloxycarbonyl , vinyloxycarbonyl , 1 - iso 

group , such as an alkoxycarbonyl or aryloxycarbonyl . In one propoxycarbonyl , 8 - quinolyloxycarbonyl , 2 , 4 - dim 
embodiment , PG is selected from t - butoxycarbonyl and ethyl - pent - 3 - yloxycarbonyl , benzyloxycarbonyl , and 
benzyloxycarbonyl . In one embodiment , PG1 is t - butoxy substituted benzyloxycarbonyl ; and 
carbonyl . 50 where substituents are selected from alkyl , heteroalkyl , 

In one embodiment , the starting material of the step , alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
2 - chloro - 6 - methyl - N - phenylbenzamide , is combined with kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 
( S ) - tert - butyl ( 1 - ( methoxy ( methyl ) amino ) - 1 - oxopropan - 2 heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 
yl ) carbamate in the presence of an alkyllithium , such as acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 
n - butyllithium or n - hexyllithium , and to afford the protected 55 nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , 
amine . In another embodiment , 2 - chloro - 6 - methyl - N - phe nitro , phosphate , urea , carbamate , and carbonate . 
nylbenzamide is combined with Boc - Ala - OMe , or other In some embodiments , PG is a carbamate protecting 
C - galkyl esters , under similar conditions to afford the group , such as an alkoxycarbonyl or aryloxycarbonyl . In one 
protected amine . In another embodiment , ( S ) - tert - butyl ( 1 - embodiment , PG is selected from t - butoxycarbonyl and 
( methoxy ( methyl ) amino ) - 1 - oxopropan - 2 - yl ) carbamate is 60 benzyloxycarbonyl . In one embodiment , PG ? is t - butoxy 
combined with an alkyl Grignard reagent , such as , but not carbonyl . 
limited to , isopropyl Grignard ( e . g . , iPrMgCl ) , prior to In one embodiment , the protected amine is combined with 
addition to a mixture comprising 2 - chloro - 6 - methyl - N - phe an inorganic acid , such as HCl or trifluoroacetic acid , to 
nylbenzamide . Other suitable Grignard reagents include , but afford the isoquinolinone . Other suitable acids include , but 
are not limited to , organicmagnesium halides such as orga - 65 are not limited to , methanesulfonic acid , sulfuric acid , 
nomagesium chlorides and organomagnesium bromides . hydrobromic acid , nitric acid , phosphoric acid , perchloric 
Non - limiting examples of Grignard reagents include meth - acid , and camphorsulfonic acid . 
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In one embodiment , provided herein is a method of 

preparing a compound of Formula ( I ) , or a pharmaceutically 
acceptable salt , solvate , or hydrate thereof , comprising the 
following step : 

- continued 
CO 

10 - PG ? ; PG2 ; 

y 

wherein wherein 
X is selected from fluoro , chloro , bromo , iodo , X is selected from fluoro , chloro , bromo , iodo , 

O SO2 - 4 - methylphenyl , and O _ SO2 - methyl ; - O 20 SO2 - 4 - methylphenyl , and 
20 

O - SO2 - methyl ; 
PG2 is selected from methylsulfonyl , substituted methyl 

PG2 is selected from methylsulfonyl , substituted methyl sulfonyl , benzenesulfonyl , substituted benzenesulfo 
sulfonyl , benzenesulfonyl , substituted benzenesulfo nyl , benzyloxycarbonyl , substituted benzyloxycarbo 
nyl , benzyloxycarbonyl , substituted benzyloxycarbo nyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 

2 - trimethylsilylethoxycarbonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , nyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , “ alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 

1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym oxy ) methyl , t - butoxymethyl , 

t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth - 30 zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy oxy ) methyl , t - butoxymethyl , ranyl , substituted alkoxymethyl and substituted ary 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben loxymethyl , and 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy where substituents are selected from alkyl , heteroalkyl , 
ranyl , substituted alkoxymethyl and substituted ary - 35 alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 

kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , loxymethyl , and heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 
where substituents are selected from alkyl , heteroalkyl , acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 

alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 20 nitro , phosphate , urea , carbamate , and carbonate . 

40 heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , In one embodiment , PG ’ is 2 - tetrahydropyranyl . In some 
embodiments , X is selected from fluoro , chloro , bromo , and acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi iodo . In one embodiment , X is chloro . In one embodiment , nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , the protected chloropurine is combined with the isoquino 

nitro , phosphate , urea , carbamate , and carbonate . linone in the presence of a base , such as an amine base ( e . g . , 
45D In one embodiment , PG2 is 2 - tetrahydropyranyl . In some Et3N ) , in an alcoholic solvent ( e . g . , MeOH , EtOH , PrOH , 

iPrOH ) . embodiments , X is selected from fluoro , chloro , bromo , and In one embodiment , provided herein is a method of iodo . In one embodiment , X is chloro . In certain embodi preparing a compound of Formula ( I ) , or a pharmaceutically 
ments , the step comprises combining 6 - chloro - 9H - purine acceptable salt , solvate , or hydrate thereof , comprising the 
with 3 , 4 - dihydro - 2H - pyran to afford 6 - chloro - 9 - ( tetrahydro - 50 following step : 
2H - pyran - 2 - yl ) - 9H - purine . 

In one embodiment , provided herein is a method of 
preparing a compound of Formula ( 1 ) , or a pharmaceutically 
acceptable salt , solvate , or hydrate thereof , comprising the 55 
following step : 

+ 

PG 2 
PG2 
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- continued - continued 
CI 

10 

NH NH 

15 

Scheme 1 

COOH 
OMe 

35 Ve NHBoc Me 

wherein wherein 
PG ’ is selected from methylsulfonyl , substituted methyl X is selected from fluoro , chloro , bromo , iodo , 

O SO2 - 4 - methylphenyl , and SO2 - methyl . sulfonyl , benzenesulfonyl , substituted benzenesulfo 20 In some embodiments , X is selected from fluoro , chloro , nyl , benzyloxycarbonyl , substituted benzyloxycarbo - 20 bromo , and iodo . In one embodiment , X is chloro . In one nyl , 2 , 2 , 2 - trichloroethoxycarbonyl , embodiment , the starting materials are combined with an 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , amine base , such as EtzN , in an alcoholic solvent , such as 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , glycerol , to effect amine coupling . 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro - 25 In some embodiments , the intermediates for the synthesis 

of a compound of Formula ( I ) , or a salt , solvate , or hydrate pylsilyl , allyl , benzyl , substituted benzyl , hydroxym thereof , are made according to one or more of the following ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth - schemes . 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben - 30 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl , and 

where substituents are selected from alkyl , heteroalkyl , 
alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 
acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi - In one embodiment , the conversion of compound 1 to 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , compound 2 can be performed according to any method in 

the art . In one embodiment , compound 1 is combined with nitro , phosphate , urea , carbamate , and carbonate . MeN - HOMe ( HCl ) in the presence of EDCI and HOBt . In 
In one embodiment , PG2 is 2 - tetrahydropyranyl . In one as certain embodiments , a base such as triethylamine can be 

embodiment , the protected purine is combined with an present . 
inorganic acid , such as , but not limited to , HCI , HBr , 
perchloric acid , sulfuric acid , nitric acid , and phosphoric 
acid , in an alcoholic solvent ( e . g . , MeOH , EtOH , PrOH , so 
iPrOH ) . In one embodiment , the inorganic acid is HCl . 

In one embodiment , provided herein is a method of 
preparing a compound of Formula ( I ) , or a pharmaceutically 
acceptable salt , solvate , or hydrate thereof , comprising the 55 
following step : 

NHBoc 

Scheme 2 

20 

??? 

60 4 
In one embodiment , the conversion of compound 3 to 

compound 4 occurs in the presence of para - toluenesulfonic 
65 acid . In another embodiment , installation of the THP pro 

tecting group occurs using camphorsulphonic acid in 
2 - methyltetrahydrofuran . 

PG2 
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- continued 
Scheme 3 
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In one embodiment , the starting materials 3 and 9 are 
20 combined with an amine base , such as EtzN , in an alcoholic 

solvent , such as glycerol , to effect purine coupling . 
In one embodiment , the following synthetic scheme can 

be followed to prepare a compound of Formula ( 1 ) , or a salt , 
25 solvate , or hydrate thereof : Ñ 25 sol 

NH2 
NHBoc 30 Scheme 5 : 

ad 
40 a 

+ 

In one embodiment , the conversion of compound 5 to 
compound 7 can be performed according to any method in 35 
the art . In one embodiment , compound 5 is combined with 
thionyl chloride and DMF to yield compound 6 , which is in 
turn combined with aniline to afford compound 7 . 

In one embodiment , compound 7 is converted to com 
pound 8 by combining compound 7 with n - hexyl lithium and 
then adding compound 2 , which has been previously com 
bined with isopropyl Grignard ( e . g . , iPrMgCl ) . In one 
embodiment , compound 8 is converted to compound 9 in the 
presence of acid , such as hydrochloric acid , trifluoroacetic 45 
acid , or methanesulfonic acid , in a solvent , such as methanol 
or isopropyl alcohol . In one embodiment , the acid can be 
trifluoroacetic acid . 

In one embodiment , a compound of Formula ( I ) , or a salt , 
solvate , or hydrate thereof , is prepared by combining com - 30 
pound 3 and compound 9 according to the following 
scheme : 

55 
Scheme 4 

they can be 3 PG2 
( la ) 
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wherein 
PG2 is selected from methylsulfonyl , substituted methyl 

sulfonyl , benzenesulfonyl , substituted benzenesulfo 
nyl , benzyloxycarbonyl , substituted benzyloxycarbo 
nyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , O 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 25 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 30 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl , and 

35 
where substituents are selected from alkyl , heteroalkyl , 

alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , 10 acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , 
nitro , phosphate , urea , carbamate , and carbonate . 

While shown above in two steps , the above synthetic 45 
scheme can be carried out as a one - pot reaction . In one 
embodiment , the first step to afford compound ( la ) can be 
carried out in the presence of base ( e . g . , an amine base such 
as , but not limited to , EtzN ) in an alcoholic solvent ( e . g . , 
MeOH , EtOH , PrOH , iPrOH ) . Depending on the nature of 
the PG2 protecting group , the following reagents can be 
used to deprotect compound ( la ) to afford compound ( I ) . 
One or more reagents to remove the protecting group PG ? 
includes , but is not limited to , acids such as HC1 , HBr and 55 
TFA ; carbonate bases , such as Na2CO3 and K2CO3 ; hydrox In one embodiment , the first step to afford compound 10 
ide bases , such as NaOH and KOH ; lithium bases , such as can be carried out in the presence of base ( e . g . , an amine 
methyl lithium , ethyl lithium , propyl lithium , n - butyl base such as , but not limited to , Et3N ) in an alcoholic solvent 
lithium , n - pentyl lithium , and n - hexyl lithium ; oxidants such an ( e . g . , MeOH , EtOH , PrOH , iPrOH ) . In certain embodiments , 
as ceric ammonium nitrate : hydrogenation conditions , such a compound of Formula ( 1 ) , or a salt , solvate , or hydrate 
as cyclohexadiene / Pd black , and H2 / Pd on carbon ; TBAF , thereof , is obtained from treatment of a protected precursor 
and BF3 . Et20 . ( e . g . , compound 10 ) with hydrochloric acid in ethanol 

followed by treatment with dichloromethane . In certain 
In one embodiment , the following synthetic scheme is 65 embodiments , the product from treatment with dichlo 

used to prepare a compound of Formula ( I ) , or a salt , solvate , romethane is treated under aqueous conditions , such as 
or hydrate thereof : about 90 % water and about 10 % 2 - propanol . 

ZI 

NH 
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In one embodiment , recovery and purification of the or a pharmaceutically acceptable salt , solvate , or hydrate 

chemical entities and intermediates described herein can be thereof . In one embodiment , the method comprises recov 
effected by procedures , such as , but not limited to , filtration , ering a polymorph as a first solid form after synthesis of a 
extraction , crystallization , precipitation , silica gel column compound of Formula ( I ) . In another embodiment , the 
chromatography , high pressure liquid chromatography , thin - 5 method comprises recovering a polymorph as a transition 
layer chromatography or thick - layer chromatography , or a from a prior solid form of a compound of Formula ( I ) ( e . g . , 
combination of these procedures . Non - limiting exemplary first recovering a solid form of a first polymorph of a 
illustrations of suitable recovery and purification procedures compound of Formula ( I ) , or a salt , solvate , or hydrate 
are provided in the examples below . However , other recov - thereof , and converting the recovered solid form to a second 
ery and purification procedures known in the art can also be in polymorph under suitable conditions ) . Transitions from one 
used . polymorphic form to another are within the scope of the 

Prior to formulation as the active pharmaceutical ingre disclosure . In one embodiment , such transition processes 
dient in a drug product , a compound of Formula ( I ) , or a salt , can be used as a manufacturing method for obtaining a form 

for the production of medicinal preparations . solvate , or hydrate thereof , can be isolated in greater than In one embodiment , provided herein is a method of about 90 % purity , greater than about 91 % purity , greater 15 15 preparing polymorph Form C of a compound of Formula ( I ) : than about 92 % purity , greater than about 93 % purity , 
greater than about 94 % purity , greater than about 95 % 
purity , greater than about 96 % purity , greater than about 
97 % purity , greater than about 98 % purity , greater than 
about 99 % purity , and purity approaching 100 % . 20 

In some embodiments , the ( R ) - and ( S ) - isomers of a 
compound of Formula ( I ) , if both present , can be resolved by 
methods known to those skilled in the art , for example by 
formation of diastereoisomeric salts or complexes which can 
be separated , for example , by crystallization ; via formation 25 
of diastereoisomeric derivatives which can be separated , for 
example , by crystallization , gas - liquid or liquid chromatog 
raphy ; selective reaction of one enantiomer with an 
enantiomer - specific reagent , for example enzymatic oxida 
tion or reduction , followed by separation of the modified and 30 
unmodified enantiomers ; or gas - liquid or liquid chromatog NH 

raphy in a chiral environment , for example on a chiral 
support , such as silica with a bound chiral ligand or in the wherein the method comprises : 
presence of a chiral solvent . Alternatively , a certain ( i ) combining a compound of Formula ( la ) : 
enantiomer can be synthesized by asymmetric synthesis 35 
using optically active reagents , substrates , catalysts or sol 
vents , or by converting one enantiomer to the other by ( la ) 
asymmetric transformation . In certain embodiments , a com 
pound of Formula ( I ) is present as a racemic or non - racemic 
mixture with its enantiomer . In one embodiment , a com - 40 
pound of Formula ( 1 ) is present in enantiomeric excess ( ee ) 
selected from greater than about 60 % , greater than about 
65 % , greater than about 70 % , greater than about 75 % , 
greater than about 80 % , greater than about 85 % , greater than 
about 90 % , greater than about 91 % , greater than about 92 % , 45 
greater than about 93 % , greater than about 94 % , greater than 
about 95 % , greater than about 96 % , greater than about 97 % , 
greater than about 98 % , and greater than about 99 % . 

In one embodiment , provided herein is a method of 
preparing a polymorph of a compound of Formula ( I ) : 50 

PG2 

( 1 ) 
cio 

55 55 

60 

wherein 
PG ’ is a protecting group selected from methylsulfonyl , 

substituted methylsulfonyl , benzenesulfonyl , substi 
tuted benzenesulfonyl , benzyloxycarbonyl , substituted 
benzyloxycarbonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl , and 

- NH 65 
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where substituents are selected from alkyl , heteroalkyl , mono - or multi - solvent system , where the crystallization 
alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal involves addition of an anti - solvent either with or without a 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , cooling step to cause precipitation of Form C . In certain 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , embodiments , the conditions of crystallization are non 
acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi - 5 anhydrous . Where the conditions are non - anhydrous , water 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , can be present in trace amounts , or in amounts less than 
nitro , phosphate , urea , carbamate , and carbonate ; about 1 % by volume of solvent , or present as water vapor . 

with one or more reagents to remove the protecting group In certain embodiments , water can be present as a co - solvent 
PG ’ to form a compound of Formula ( I ) ; and ( or anti - solvent ) , for example , in an amount between about 

( ii ) recovering polymorph Form C of the compound of 10 1 % and about 50 % . For example , water can be present in 
Formula ( 1 ) ; about 5 % , about 10 % , about 15 % , about 20 % , about 25 % , 

wherein at least one of steps ( i ) and ( ii ) occurs in a about 30 % , about 35 % , about 40 % , about 45 % , and about 
non - anhydrous condition . 50 % by volume of solvent . In certain embodiments , water 

In some embodiments , one or more reagents to remove can be present in amounts equal to or greater than about 50 % 
the protecting group PG2 includes , but is not limited to , acids 15 by volume of solvent . For example , water can be present in 
such as HC1 , HBr and TFA ; carbonate bases , such as about 55 % , about 60 % , about 65 % , about 70 % , about 75 % , 
Na CO2 and K COz ; hydroxide bases , such as NaOH and about 80 % , about 85 % , about 90 % , about 95 % , and up to 
KOH ; lithium bases , such as methyl lithium , ethyl lithium , 100 % by volume of solvent . In certain embodiments , liquid 
propyl lithium , n - butyl lithium , n - pentyl lithium , and water is present in a multi - solvent system , for example , in an 
n - hexyl lithium : oxidants such as ceric ammonium nitrate : 20 amount between about 10 % to about 50 % by volume of the 
hydrogenation conditions , such as cyclohexadiene / Pd black , solvent system . In certain embodiments , liquid water is 
and H / Pd on carbon ; TBAF , and BFz . Et O . In one embodi present in a multi - solvent system , in an amount equal to or 
ment , a non - anhydrous condition includes water , such as in greater than about 50 % by volume of the solvent system . In 
a form of water vapor and / or liquid water . In one embodi certain embodiments , water can be present as water vapor or 
ment , a non - anhydrous condition includes a solvent system 25 ambient humidity . 
comprising a non - water solvent and liquid water , as In one embodiment , the non - water solvent is a water 
described herein elsewhere . miscible solvent . For example , liquid water can be present in 

In one embodiment , provided herein is a method of an amount of about 1 % , about 2 % , about 3 % , about 4 % , 
preparing a polymorph Form C of a compound of Formula about 5 % , about 6 % , about 7 % , about 8 % , about 9 % , about 

30 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 

35 system . In one embodiment , liquid water is present in an 
amount of between about 10 % and about 50 % by volume of 
the solvent system . 

In one embodiment , a non - anhydrous condition includes 
a solvent system comprising water ( e . g . , about 90 % v / v ) and 

40 isopropyl alcohol ( e . g . , about 10 % v / v ) . In one embodiment , 
a non - anhydrous condition includes a solvent system com 
prising 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 . - C4 

45 alcohol , acetone , acetonitrile , among others . In one embodi 
ment , a water - miscible solvent is an alcohol , such as , e . g . , 
methanol , ethanol , 1 - propanol , 2 - propanol , 1 - butanol , 2 - bu 

wherein the method comprises : tanol , t - butanol , ethylene glycol , among others . In one 
( i ) exposing a composition comprising at least one non - embodiment , the ratio of water and water - miscible solvent in 

Form C polymorph of a compound of Formula ( I ) , or 50 a solvent system provided herein is about 50 : 1 , about 40 : 1 , 
a salt , solvate , or hydrate thereof , to a non - anhydrous about 30 : 1 , about 20 : 1 , about 10 : 1 , about 9 : 1 , about 8 : 1 , 
condition for a period of time sufficient to convert at about 7 : 1 , about 6 : 1 , about 5 : 1 , about 4 : 1 , about 3 : 1 , about 
least about 50 % of the total amount of non - Form C 2 : 1 , about 1 : 1 , about 1 : 2 , about 1 : 3 , about 1 : 4 , about 1 : 5 , 
polymorph ( s ) into Form C of a compound of Formula about 1 : 6 , about 1 : 7 , about 1 : 8 , about 1 : 9 , about 1 : 10 , about 
( I ) ; and 55 1 : 20 , about 1 : 30 , about 1 : 40 , or about 1 : 50 v / v . In one 

( ii ) recovering said polymorph Form C . embodiment , the ratio of water and water - miscible solvent in 
In certain embodiments , the recovering step involves a solvent system provided herein is from about 50 : 1 to about 

recrystallization of the reaction product from a mono - sol - 1 : 1 , from about 40 : 1 to about 1 : 1 , from about 30 : 1 to about 
vent system . In certain embodiments , the recovering step 1 : 1 , from about 20 : 1 to about 1 : 1 , from about 10 : 1 to about 
involves recrystallization of the product from a binary , 60 1 : 1 , from about 9 : 1 to about 1 : 1 , from about 8 : 1 to about 1 : 1 , 
tertiary , or greater solvent system , where binary , tertiary , or from about 7 : 1 to about 1 : 1 , from about 6 : 1 to about 1 : 1 , 
greater solvent systems are collectively understood as multi from about 5 : 1 to about 1 : 1 , from about 4 : 1 to about 1 : 1 , 
solvent systems . In certain embodiments , the recovering step from about 3 : 1 to about 3 : 1 , from about 2 : 1 to about 1 : 2 , 
involves crystallization from a mono - or multi - solvent sys - from about 1 : 1 to about 1 : 4 , from about 1 : 1 to about 1 : 5 , 
tem , where the crystallization involves cooling a solution 65 from about 1 : 1 to about 1 : 6 , from about 1 : 1 to about 1 : 7 , 
containing a compound of Formula ( I ) . In certain embodi - from about 1 : 1 to about 1 : 8 , from about 1 : 1 to about 1 : 9 , 
ments , the recovering step involves crystallization from a from about 1 : 1 to about 1 : 10 , from about 1 : 1 to about 1 : 20 , 

( 1 ) 

NH 
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from about 1 : 1 to about 1 : 30 , from about 1 : 1 to about 1 : 40 , ( ii ) recovering polymorph Form A of the compound of 
or from about 1 : 1 to about 1 : 50 v / v . Formula ( I ) . 

In some embodiments , one or more reagents to remove In one embodiment , provided herein is a method of the protecting group PG includes , but is not limited to , acids preparing polymorph Form A of a compound of Formula ( I ) : 5 such as HC1 , HBr and TFA ; carbonate bases , such as 
Na , Co , and K , CO , ; hydroxide bases , such as NaOH and 
KOH ; lithium bases , such as methyl lithium , ethyl lithium , 
propyl lithium , n - butyl lithium , n - pentyl lithium , and 

cio n - hexyl lithium ; oxidants such as ceric ammonium nitrate ; 
hydrogenation conditions , such as cyclohexadiene / Pd black , 
and H / Pd on carbon ; TBAF , and BF3 . Et 0 . 

In some embodiments , step ( ii ) can include recrystalliza 
tion of a compound of Formula ( I ) , or a salt , solvate , or 
hydrate thereof , from a mono - solvent system , or from a 
multi - solvent system that does not contain both ethyl acetate 

15 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 

20 at a rate to effect crystallization of Form A , and recovering 
Form A from the liquid solution . 

In certain embodiments , the recovered polymorph is Form wherein the method comprises A , and the recovery step involves recrystallization of a 
( i ) combining a compound of Formula ( la ) : reaction product from a mono - solvent system . In certain 

25 embodiments , the recovered polymorph is Form A , and the 
recovering step involves recrystallization of the product 
from a binary , tertiary , or greater solvent system , collectively 

0 understood as a multi - solvent system , where the multi 
solvent system does not contain both ethyl acetate and 
hexane . In certain embodiments , the recovered polymorph is 
Form A , and the recovering step involves crystallization 
from a mono - or multi - solvent system , where the crystalli 
zation involves cooling a solution containing a compound of 
Formula ( I ) . In certain embodiments , the recovered poly 
morph is Form A , and the recovery step involves crystalli 

35 zation from a mono - or multi - solvent system , where the 
crystallization involves addition of an anti - solvent either 
with or without a cooling step to enable recovery of Form A . 

In one embodiment , provided herein is a method of 
preparing polymorph Form B of a compound of Formula ( I ) : 

NH 

40 PG 

NH 

wherein O 
PG² is a protecting group selected from methylsulfonyl , 

substituted methylsulfonyl , benzenesulfonyl , substi 
tuted benzenesulfonyl , benzyloxycarbonyl , substituted 
benzyloxycarbonyl , 2 , 2 , 2 - trichloroethoxycarbonyl , 
2 - trimethylsilylethoxycarbonyl , t - butoxycarbonyl , 
1 - adamantyloxycarbonyl , 2 - adamantyloxycarbonyl , 
alkyl , substituted alkyl , t - butyldimethylsilyl , triisopro - 3 
pylsilyl , allyl , benzyl , substituted benzyl , hydroxym 
ethyl , methoxymethyl , diethoxymethyl , ( 2 - chloroeth 
oxy ) methyl , t - butoxymethyl , 
t - butyldimethylsiloxymethyl , pivaloyloxymethyl , ben 
zyloxymethyl , dimethylaminomethyl , 2 - tetrahydropy 
ranyl , substituted alkoxymethyl and substituted ary 
loxymethyl , and the method comprising thermal conversion from a non - Form 

B polymorph of a compound of Formula ( I ) , or a salt , 
where substituents are selected from alkyl , heteroalkyl , solvate , or hydrate thereof , to yield polymorph Form B . 

alkenyl , alkynyl , cycloalkyl , heterocyclyl , aryl , arylal - 60 In certain embodiments , a non - Form B polymorph is a 
kyl , heteroaryl , heteroarylalkyl , alkoxy , cycloalkoxy , solid form of a compound of Formula ( I ) , or a salt , solvate . 
heterocyclyloxy , aryloxy , heteroaryloxy , amido , amino , or hydrate thereof ( e . g . , a crystalline form , an amorphous 
acyl , acyloxy , alkoxycarbonyl , ester , ether , thio , sulfi form , or a mixture of crystalline form ( s ) and / or amorphous 
nyl , sulfonyl , sulfonamido , halo , cyano , hydroxyl , form ( s ) ) , which is not polymorph Form B of a compound of 
nitro , phosphate , urea , carbamate , and carbonate ; 65 Formula ( I ) . In one embodiment , a non - Form B polymorph 

with one or more reagents to remove the protecting group is Form A , Form C , Form D , Form E , Form F , Form G , Form 
PG ’ to form a compound of Formula ( I ) ; and H , Form I , Form J , or an amorphous form of a compound of 
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Formula ( 1 ) , or a salt , solvate , or hydrate thereof , or a forms of a compound of Formula ( I ) in the mixture . In 
mixture of two or more thereof . certain embodiments , the first polymorph of a compound of 

In certain embodiments , provided herein are methods of Formula ( I ) is selected from Form A , Form B , Form C , Form 
preparing a polymorph of a compound of Formula ( I ) , or a D , Form E , Form F , Form G , Form H , Form I , and Form J . 
pharmaceutically acceptable salt , solvate , or hydrate thereof , 5 In some embodiments , the one or more additional forms of 
wherein the method comprises converting a first polymorph a compound of Formula ( I ) are selected from one or more 
or a mixture of polymorphs of a compound of Formula ( I ) , polymorphs of a compound of Formula ( I ) that are not the 
or a pharmaceutically acceptable salt , solvate , or hydrate same polymorph as the first polymorph , and an amorphous 
thereof , into a second polymorph of a compound of Formula form of a compound of Formula ( I ) . In such a mixture , the 
( I ) , or a pharmaceutically acceptable salt , solvate , or hydrate 10 first polymorph , the amorphous form , and the one or more 
thereof . In certain embodiments , the methods comprise different polymorphs can each independently be in the form 
exposing a composition comprising one or more poly - of a pharmaceutically acceptable salt , solvate or hydrate 
morphs to conditions sufficient to convert at least about 50 % thereof as disclosed herein , and no two salts , solvates or 
of the total amount of an original polymorph or a first hydrates are necessarily the same as another or different than 
polymorph into a second polymorph , and optionally recov - 15 another . 
ering the second polymorph . In some embodiments , the composition comprises a 

In certain embodiments , an original solid form or a first weight ratio of greater than about 1 : 1 , greater than about 2 : 1 , 
solid form of a compound of Formula ( I ) , or a pharmaceu greater than about 3 : 1 , greater than about 4 : 1 , greater than 
tically acceptable salt , solvate , or hydrate thereof , contains about 5 : 1 , greater than about 6 : 1 , greater than about 7 : 1 , 
greater than about 50 % non - Form A polymorph ( s ) as the 20 greater than about 8 : 1 , greater than about 9 : 1 , greater than 
first polymorph , and the second polymorph is Form A . about 10 : 1 , greater than about 20 : 1 , greater than about 30 : 1 , 

In certain embodiments , the original solid form or a first greater than about 40 : 1 , greater than about 50 : 1 , greater than 
solid form of a compound of Formula ( 1 ) , or a pharmaceu - about 60 : 1 , greater than about 70 : 1 , greater than about 80 : 1 , 
tically acceptable salt , solvate , or hydrate thereof , contains greater than about 90 : 1 , or greater than about 99 : 1 of a first 
greater than about 50 % non - Form C polymorph ( s ) , and the 25 polymorph ( e . g . , Form A , Form B , Form C , Form D , Form 
second polymorph is Form C . In one embodiment , the E , Form F , Form G , Form H , Form I , or Form J ) relative to 
conversion to Form C is performed in a non - anhydrous the one or more additional forms of a compound of Formula 
condition for a period of time sufficient to convert at least ( I ) . 
about 50 % of the total amount of non - Form C polymorph ( s ) For example , in certain embodiments , the composition 
into Form C of a compound of Formula ( I ) , with an optional 30 comprises Form C to non - Form C polymorph ( s ) at a weight 
step of recovering Form C from any non - Form C r atio of greater than about 1 : 1 , greater than about 2 : 1 , greater 
polymorph ( s ) . Non - anhydrous conditions can include expo - than about 3 : 1 , greater than about 4 : 1 , greater than about 5 : 1 , 
sure of the original solid form or composition to water vapor greater than about 6 : 1 , greater than about 7 : 1 , greater than 
or to liquid water . For example , non - anhydrous conditions about 8 : 1 , greater than about 9 : 1 , greater than about 10 : 1 , 
can include exposure of the original solid form or compo - 35 greater than about 20 : 1 , greater than about 30 : 1 , greater than 
sition to an amount of liquid water , either alone or with about 40 : 1 , greater than about 50 : 1 , greater than about 60 : 1 , 
additional liquids or other components , to form a slurry . In greater than about 70 : 1 , greater than about 80 : 1 , greater than 
certain embodiments , the original solid form or composition about 90 : 1 , or greater than about 99 : 1 . In certain embodi 
can be exposed to water vapor or humidity conditions for a ments , the composition comprises a first polymorph of a 
time and at a temperature sufficient to effect conversion to 40 compound of Formula ( 1 ) , e . g . , Form C , and is substantially 
Form C . In certain embodiments , the original composition free of other forms of the compound of Formula ( I ) . In 
comprises one or more of Form A , Form B , Form D , Form certain embodiments , the composition comprises Form C 
E , Form F , Form G , Form H , Form 1 , Form J , or an and Form A . In certain embodiments , the composition 
amorphous form of a compound of Formula ( I ) , or a comprises Form C and Form B . In certain embodiments , the 
pharmaceutically acceptable salt , solvate , or hydrate thereof , 45 composition comprises Form C and Form D . In certain 
or a mixture of two or more thereof . In certain embodiments , embodiments , the composition comprises Form C and Form 
the original composition comprises greater than about 50 % E . In certain embodiments , the composition comprises Form 
by weight polymorph Form A . C and Form F . In certain embodiments , the composition 

In certain embodiments , provided herein are compositions comprises Form C and Form G . In certain embodiments , the 
comprising a polymorph of a compound of Formula ( I ) . In 50 composition comprises Form C and Form H . In certain 
some embodiments , the polymorph of a compound of For - embodiments , the composition comprises Form C and Form 
mula ( 1 ) is a pharmaceutically acceptable salt , solvate , or I . In certain embodiments , the composition comprises Form 
hydrate . In certain embodiments , the composition comprises C and Form J . In certain embodiments , the composition 
a mixture of a first polymorph of a compound of Formula ( I ) , comprises Form C and an amorphous form of a compound 
and one or more additional forms of a compound of Formula 55 of Formula ( I ) , or a pharmaceutically acceptable salt , sol 
( I ) , e . g . , an amorphous form of a compound of Formula ( I ) , vate , or hydrate thereof . 
and / or one or more different polymorphs of a compound of In certain embodiments , provided herein is a composition 
Formula ( I ) . In such a mixture , the first polymorph , the comprising Form A and one or more non - Form A poly 
amorphous form , and the one or more different polymorphs morphs of a compound of Formula ( I ) , or one or more 
can each independently be in the form of a pharmaceutically 60 pharmaceutically acceptable salts , solvates , or hydrates 
acceptable salt , solvate or hydrate thereof as disclosed thereof . In certain embodiments , provided herein is a com 
herein , and no two salts , solvates or hydrates are necessarily position comprising Form B and one or more non - Form B 
the same as another or different than another . polymorphs of a compound of Formula ( 1 ) , or one or more 

In some embodiments , the composition comprises a mix - pharmaceutically acceptable salts , solvates , or hydrates 
ture of forms of a compound of Formula ( I ) as disclosed 65 thereof . In certain embodiments , provided herein is a com 
herein , and has a greater amount of a first polymorph of a position comprising Form C and one or more non - Form C 
compound of Formula ( 1 ) relative to one or more additional polymorphs of a compound of Formula ( I ) , or one or more 



73 
US RE46 , 621 E 

74 
pharmaceutically acceptable salts , solvates , or hydrates dryness . Solids obtained by these procedures or variants 
thereof . In certain embodiments , provided herein is a com - thereof can be recovered , for example , through filtration 
position comprising Form D and one or more non - Form D techniques or decantation of any remaining liquid . Identifi 
polymorphs of a compound of Formula ( I ) , or one or more cation of the resulting polymorph Form of a compound of 
pharmaceutically acceptable salts , solvates , or hydrates 5 Formula ( 1 ) , or salt , solvate , or hydrate thereof , can be 
thereof . In certain embodiments , provided herein is a com - performed using any of the techniques ( e . g . , XRPD , DSC , 
position comprising Form E and one or more non - Form E TGA , etc . ) described herein and known in the art . 
polymorphs of a compound of Formula ( 1 ) , or one or more Form A 
pharmaceutically acceptable salts , solvates , or hydrates In one embodiment , a polymorph provided herein is Form 
thereof . In certain embodiments , provided herein is a com - 10 A of a compound of Formula ( I ) . 
position comprising Form F and one or more non - Form F FIG . 1 shows a representative X - ray powder diffraction 
polymorphs of a compound of Formula ( 1 ) , or one or more ( XRPD ) for polymorph Form A . 
pharmaceutically acceptable salts , solvates , or hydrates In one embodiment , polymorph Form A can be charac 
thereof . In certain embodiments , provided herein is a com - terized by any one , two , three , four , five , six , seven , eight , 
position comprising Form G and one or more non - Form G 15 nine , ten , or more of significant peak ( s ) of FIG . 1 . In one 
polymorphs of a compound of Formula ( I ) , or one or more embodiment , polymorph Form A can be characterized as 
pharmaceutically acceptable salts , solvates , or hydrates having at least one XRPD peak selected from 20 = 9 . 6° 
thereof . In certain embodiments , provided herein is a com ( + 0 . 29 ) , 12 . 20 ( + 0 . 2° ) , and 18 . 3° ( + 0 . 29 ) . In one embodi 
position comprising Form H and one or more non - Form H ment , polymorph Form A can be characterized as having at 
polymorphs of a compound of Formula ( I ) , or one or more 20 least one XRPD peak selected from 20 = 9 . 6° ( + 0 . 29 ) , 12 . 2° 
pharmaceutically acceptable salts , solvates , or hydrates ( + 0 . 29 ) , and 18 . 30 ( + 0 . 29 ) in combination with at least one 
thereof . In certain embodiments , provided herein is a com XRPD peak selected from 20 = 15 . 6° ( + 0 . 2° ) and 19 . 2° 
position comprising Form I and one or more non - Form I ( 0 . 2° ) . In another embodiment , polymorph Form A can be 
polymorphs of a compound of Formula ( I ) , or one or more characterized as having at least one XRPD peak selected 
pharmaceutically acceptable salts , solvates , or hydrates 25 from 20 = 9 . 6° ( + 0 . 2° ) , 12 . 2° ( 0 . 2° ) , 15 . 6° ( + 0 . 2° ) , 18 . 3° 
thereof . In certain embodiments , provided herein is a com - ( + 0 . 2° ) , and 19 . 2° ( + 0 . 2° ) in combination with at least one 
position comprising Form J and one or more non - Form J XRPD peak selected from 20 = 9 . 1° ( + 0 . 29 , 9 . 4° ( + 0 . 2° ) , 
polymorphs of a compound of Formula ( I ) , or one or more 12 . 4° ( + 0 . 2° ) , 14 . 8° ( + 0 . 2° ) , 16 . 3° ( 0 . 2° ) , 17 . 7° ( + 0 . 2° ) , 
pharmaceutically acceptable salts , solvates , or hydrates 21 . 1° ( + 0 . 29 ) , 21 . 9° ( + 0 . 2° ) , 24 . 0° ( + 0 . 2° ) , and 26 . 9° 
thereof . In certain embodiments , provided herein is a com - 30 ( + 0 . 2° ) . In one embodiment , polymorph Form A can be 
position comprising an amorphous form of a compound of characterized in that it has substantially all of the peaks in its 
Formula ( I ) , or a pharmaceutically acceptable salt , solvate , XRPD pattern as shown in FIG . 1 . 
or hydrate thereof . In certain embodiments , provided herein FIGS . 12 and 22 shows a differential scanning calorimetry 
is a composition comprising an amorphous form of a com - ( DSC ) thermogram for polymorph Form A . In some 
pound of Formula ( 1 ) and one or more polymorphs of a 35 embodiments , polymorph Form A can be characterized as 
compound of Formula ( I ) selected from Form A , B , C , D , E , having a endothermic peak at about 238° C . or about 2390 
F , G , H , I , and J , or one or more pharmaceutically acceptable C . In another embodiment , polymorph Form A can be 
salts , solvates , or hydrates thereof . In certain embodiments , characterized as having an endothermic peak at about 238° 
provided herein are compositions comprising one or more of C . or about 239° C . and an endothermic peak at about 280° 
Form A , B , C , D , E , F , G , H , I , J , or amorphous form , or one 40 C . 
or more pharmaceutically acceptable salts , solvates , or FIG . 22 shows a thermogravimetric analysis ( TGA ) for 
hydrates thereof . polymorph Form A . The lack of feature in the TGA trace 

In some embodiments , a polymorphic Form of a com - indicates significant weight loss was not observed upon 
pound of Formula ( 1 ) can be obtained by dissolving a heating . 
starting compound of Formula ( I ) ( e . g . , a different polymor - 45 In certain embodiments , Form A can be obtained by fast 
phic Form , an amorphous form , or a salt , solvate , or hydrate and slow cooling crystallization from single solvent systems 
thereof , of any of these chemical entitites ) in a solvent . In created by dissolving Form C in the solvent , including , but 
some embodiments , the solvent can be a minimal amount not limited to , acetonitrile and n - butanol . In certain embodi 
required to dissolve the starting compound of Formula ( I ) at ments , Form A can be obtained by crystallization from 
either room temperature or an elevated temperature . Option - 50 binary solvent systems comprising ethyl acetate and 
ally , the solution can be filtered . In some instances , an hexanes . In other embodiments , Form A can be obtained by 
anti - solvent ( e . g . , a solvent that the starting compound is less fast and slow cooling from binary solvent systems created 
soluble in than the first solvent ) can be added to the solution . by dissolving Form C in a solvent , such as , but not limited 
In the case of an elevated temperature solution , the solution to , acetone , methylethyl ketone , DMF , dioxane , and then 
can be cooled relatively quickly ( referred to herein as " fast 55 adding an anti - solvent , such as , without limitation , dichlo 
cooling ” ) by , for example , holding the solution at about 4° romethane . In one embodiment , Form A can also be obtained 
C . overnight . Another method can include cooling the solu - from slurries in dichloromethane , acetonitrile , ethanol , and / 
tion to ambient temperature at a rate of about 20° C . / h or isopropyl alcohol . In one embodiment , Form A can be 
( referred to herein as “ slow cooling ” ) , then optionally allow - obtained from a slurry of Form C , Form D , and / or Form E 
ing the solution to equilibrate overnight at room temperature 60 in acetonitrile . 
( with or without stirring ) . In some embodiments , the surface In one embodiment , Form A is obtained by re - slurrying 
of a solution can be scratched with an implement known in one or more non - Form A polymorph ( s ) in an anhydrous 
the art , such as , but not limited to , a spatula . In other solvent . In one embodiment , non - Form A polymorphs 
embodiments , a solution can be concentrated by methods include , without limitation , Form B , Form C , Form D , Form 
known in the art , such as in vacuo , or by passing a stream 65 E , Form F , Form G , Form H , Form I , Form J , an amorphous 
of gas ( inert gases such as argon or nitrogen ; ambient air , form , and mixtures thereof . For example , in one embodi 
CO2 , etc . ) , and in some instances be evaporated to a level of ment , Form A can be obtained by re - slurrying one or more 
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non - Form A polymorph ( s ) ( such as , without limitation , characterized as having at least one XRPD peak selected 
Form C or an amorphous form ) in , e . g . , chloroform , dichlo from 20 = 10 . 4° ( + 0 . 29 ) , 13 . 3 " ( + 0 . 29 ) , and 24 . 3° ( + 0 . 29 ) in 
romethane , isopropyl alcohol , ethanol , or mixtures thereof . combination with at least one XRPD peak selected from 
In another embodiment , Form A can be obtained by re - 20 = 6 . 6° ( + 0 . 29 ) and 12 . 5° ( + 0 . 29 ) . In another embodiment , 
slurrying a mixture of Form A , Form B , and Form C in 5 polymorph Form C can be characterized as having at least 
acetonitrile . In one embodiment , Form A can be obtained by one XRPD peak selected from 20 = 6 . 6° ( + 0 . 2° ) , 10 . 4° 
re - slurrying a mixture of Form A , Form C , Form D , and ( + 0 . 29 ) , 12 . 5° ( + 0 . 2° ) , 13 . 3° ( + 0 . 2° ) , and 24 . 3° ( + 0 . 2° ) in 
Form E in isopropanol . In one embodiment , Form A can be combination with at least one XRPD peak selected from 
obtained by crystallization from a multi - solvent system . In 20 = 8 . 8° ( 0 . 2° ) , 9 . 9° ( + 0 . 29 ) , 13 . 4° ( + 0 . 2° ) , 15 . 5º ( + 0 . 2° ) , 
one embodiment , Form A can be an anhydrate . 10 16 . 90 ( + 0 . 2° ) , 19 . 8° ( + 0 . 2° ) , 21 . 3° ( + 0 . 2° ) , 23 . 6° ( + 0 . 2° ) , 
Form B 25 . 3° ( + 0 . 2° ) , and 27 . 99 ( + 0 . 2° ) . In one embodiment , poly 

In one embodiment , a polymorph provided herein is Form morph Form C can be characterized in that it has substan 
B of a compound of Formula ( I ) . tially all of the peaks in its XRPD pattern as shown in FIG . 

FIG . 2 shows a representative XRPD for polymorph Form 3 . 
B . 15 FIGS . 14 and 23 show exemplary differential scanning 

In one embodiment , polymorph Form B can be charac calorimetry ( DSC ) thermograms for polymorph Form C . In 
terized by any one , two , three , four , five , six , seven , eight , some embodiments , polymorph Form C can be character 
nine , ten , or more of significant peak ( s ) of FIG . 2 . In one ized as having an endothermic peak at about 203°C . In some 
embodiment , polymorph Form B can be characterized as embodiments , polymorph Form C can be characterized as 
having at least one XRPD peak selected from 20 = 7 . 9° 20 having an endothermic peak at about 206° C . or about 208° 
( + 0 . 2° ) , 13 . 4° ( + 0 . 29 ) , and 23 . 4° ( + 0 . 2° ) . In one embodi C . In another embodiment , polymorph Form C can be 
ment , polymorph Form B can be characterized as having at characterized as having an endothermic peak in the range of 
least one XRPD peak selected from 20 = 7 . 99 ( + 0 . 2° ) , 13 . 4° about 203° C . to about 208° C . , and at least one peak 
( + 0 . 2° ) , and 23 . 4° ( + 0 . 29 ) in combination with at least one selected from an exothermic peak in the range of about 251° 
XRPD peak selected from 20 = 14 . 0° ( + 0 . 2° ) and 15 . 0° 25 C . to about 254° C . , and an endothermic peak in the range 
( + 0 . 2° ) . In another embodiment , polymorph Form B can be of about 281° C . to about 283° C . In one embodiment , 
characterized as having at least one XRPD peak selected polymorph Form C can be characterized as having an 
from 20 = 7 . 90 ( + 0 . 29 ) , 13 . 4° ( + 0 . 29 ) , 14 . 0° ( + 0 . 2° ) , 15 . 0° endothermic peak at about 208° C . , an exothermic peak at 
( + 0 . 2° ) , and 23 . 4° ( + 0 . 29 ) in combination with at least one about 254° C . , and an endothermic peak at about 283° C . 
XRPD peak selected from 20 = 9 . 5° ( + 0 . 2° ) , 12 . 7° ( + 0 . 29 ) , 30 The peak position variability is within expected observance 
13 . 6° ( + 0 . 2° ) , 14 . 20 ( + 0 . 2° ) , 15 . 70 ( + 0 . 2° ) , 19 . 0° ( + 0 . 29 ) , using this thermographic analysis as described further below 
22 . 3° ( + 0 . 2° ) , 24 . 2° ( + 0 . 2° ) , 24 . 8° ( + 0 . 2° ) , and 26 . 9° in the examples section . For instance , peak position can be 
( + 0 . 29 ) . In one embodiment , polymorph Form B can be affected by sample preparation , rate of temperature increase , 
characterized in that it has substantially all of the peaks in its and instrument utilized , among other factors known in the 
XRPD pattern as shown in FIG . 2 . 35 art . 

FIG . 13 shows a differential scanning calorimetry ( DSC ) In some embodiments , polymorph Form C can be char 
thermogram for polymorph Form B . In some embodiments , acterized by a thermogravimetric analysis ( TGA ) . In one 
polymorph Form B can be characterized by having a endo embodiment , a weight loss of about 1 . 7 % wt can be 
thermic peak at about 280° C . to about 283° C . In one observed at about 80° C . and a weight loss of about 0 . 2 % wt 
embodiment , the DSC endothermic peak is about 281° C . In 40 can be observed at about 190° C . 
one embodiment , the DSC endothermic peak is about 282 In certain embodiments , Form C is obtained in a mixture 
C . In one embodiment , the DSC endothermic peak is about with non - Form C polymorphs , such as , without limitation , 
283° C . Form A , Form B , Form D , Form E , Form F , Form G , Form 

In certain embodiments , Form B can be produced from H , Form 1 , Form J , an amorphous form , and mixtures 
Form A upon an isothermal hold at about 250° C . followed 45 thereof . For example , in certain embodiments , Form C is 
by cooling to room temperature . In one embodiment , Form present as a composition further comprising one or more 
B can be produced from Form C upon a similar thermal non - Form C polymorphs . The amount of non - Form C poly 
conversion procedure . In certain embodiments , Form B is morphs in the composition can vary . For example , in certain 
produced by thermal conversion from a non - Form B poly - embodiments , the weight ratio of polymorph Form C to the 
morph , such as , without limitation , Form A , Form C , Form 50 total amount of one or more non - Form C polymorph ( s ) is 
D , Form E , Form F , Form G , Form H , Form I , Form J , an greater than about 7 : 1 , greater than about 8 : 1 , greater than 
amorphous form , and mixtures thereof . In one embodiment , about 9 : 1 , greater than about 9 . 5 : 1 , or greater than about 
Form B can be an anhydrate . 99 : 1 . Similarly , when formulated in pharmaceutical compo 
Form C sitions , various amounts of non - C polymorph form can be 

In one embodiment , a polymorph provided herein is Form 55 present . In certain embodiments , the weight ratio of poly 
C of a compound of Formula ( I ) . morph Form C to the total amount of one or more non - C 

FIG . 3 shows a representative XRPD for polymorph Form polymorphs in a pharmaceutical composition is greater than 
about 7 : 1 , greater than about 8 : 1 , greater than about 9 : 1 , 

In one embodiment , polymorph Form C can be charac - greater than about 9 . 5 : 1 , or greater than about 99 : 1 . 
terized by any one , two , three , four , five , six , seven , eight , 60 In certain embodiments , Form C is obtained from direct 
nine , ten , or more of significant peak ( s ) of FIG . 3 . In one workup of the synthetic step producing the compound of 
embodiment , Form C can be characterized by having at least Formula ( I ) , and non - C Forms are not obtained , or are 
one XRPD peak selected from 20 = 10 . 5 " ( + 0 . 2° ) , 13 . 7° obtained as a minority component . In certain embodiments , 
( + 0 . 29 ) , and 24 . 5° ( + 0 . 29 ) . In another embodiment , Form C the final workup of the reaction mixture includes water to 
can be characterized by having at least one XRPD peak 65 remove any soluble salts formed during the reaction . In 
selected from 20 = 10 . 4° ( + 0 . 29 ) , 13 . 3° ( + 0 . 29 ) , and 24 . 3° certain embodiments , a seed crystal can be added to avoid or 
( 0 . 2° ) . In one embodiment , polymorph Form C can be reduce oiling out of the compound of Formula ( I ) . Seed 

C . 
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C . 

crystals of any form can be used . In one embodiment , the ( e . g . , about 3 - 12 hours ) , the slurry can be filtered and 
seed crystal is of polymorph Form C . In certain embodi - polymorph Form C can be recovered . 
ments , one or more non - C Forms are obtained with or In certain embodiments , Form C is obtained by recrys 
without recovery and / or purification , followed by subse tallization of a non - C Form , including complete dissolution 
quent conversion of the one or more non - C Forms to Form 5 of the non - C Form followed by filtration to remove any 

insoluble particles , and subsequent crystallization to yield 
In certain embodiments , Form C is produced by placing Form C . In certain embodiments , complete dissolution and 

Form A in water to form a slurry for about 18 - 24 hours , or filtration is not performed , in which case a slurry is formed 
until a certain amount of conversion of Form A to Form C which converts to Form C without complete dissolution of 
has occurred . In certain embodiments , Form C is produced 10 one or more non - C Forms . In one embodiment , Form C can 
by placing Form A in water or a water - containing solvent be obtained by crystallization from a multi - solvent system . 
system . Upon exposure to water or a water - containing In some embodiments , Form C exhibits better flow proper 
solvent system , the combination can form a slurry . The ties than that of Form A . In certain embodiments , Form C is 
combination of Form A and water or water - containing a channel hydrate . 
solvent system can be stirred , optionally with heating , until 15 Form D 
conversion of Form C has occurred . In certain embodiments , In one embodiment , a polymorph provided herein is Form 
Form A is exposed to water and other solvents are excluded . D of a compound of Formula ( I ) . 
In some embodiments , Form C can be obtained by slurrying FIG . 4 shows a representative XRPD for polymorph Form 
Form D and / or Form E in water . In some embodiments , D . 
Form C can be obtained by slurrying a mixture of Form A , 20 In one embodiment , polymorph Form D can be charac 
Form C , Form D , and Form E in water . In one embodiment , terized by any one , two , three , four , five , six , seven , eight , 
Form C can be obtained by slurrying a mixture of Form B nine , ten , or more of significant peak ( s ) of FIG . 4 . In one 
and Form C in water . embodiment , polymorph Form D can be characterized as 

In certain embodiments , the solvent system is a C . - C . having at least one XRPD peak selected from 20 = 11 . 4° 
alcohol with water . In certain embodiments , the solvent 25 ( + 0 . 29 , 17 . 4° ( + 0 . 29 ) , and 22 . 9° ( 0 . 29 ) . In one embodi 
system is a water - miscible alcohol with water . In certain ment , polymorph Form D can be characterized as having at 
embodiments , the solvent system is a non - alcohol water - least one XRPD peak selected from 20 = 11 . 4° ( + 0 . 2° ) , 17 . 4° 
miscible solvent with water . In certain embodiments , Form ( + 0 . 29 ) , and 22 . 90 ( + 0 . 29 ) in combination with at least one 
C is produced by fast or slow cooling from binary solvent XRPD peak selected from 20 = 9 . 2° ( + 0 . 2° ) and 18 . 3° 
systems , including , without limitation , ethanol , isopropyl 30 ( + 0 . 29 ) . In another embodiment , polymorph Form D can be 
alcohol , tetrahydrofuran , acetone , dioxane , NMP , DME , and characterized as having at least one XRPD peak selected 
DMF as primary solvent , and an anti - solvent , such as , from 20 = 9 . 2° ( + 0 . 2° ) , 11 . 4° ( + 0 . 29 ) , 17 . 4° ( + 0 . 2° ) , 18 . 30 
without limitation , water . In certain embodiments , the sol - ( 0 . 2° ) , and 22 . 9° ( + 0 . 2° ) in combination with at least one 
vent system is ethanol or 2 - propanol with water . In some XRPD peak selected from 20 = 9 . 8° ( + 0 . 2° ) , 12 . 2° ( + 0 . 2° ) , 
embodiments , Form C can be obtained by slurrying a 35 15 . 89 ( + 0 . 2° ) , 16 . 20 ( + 0 . 2° ) , 16 . 8° ( + 0 . 2° ) , 18 . 9° ( + 0 . 2° ) , 
mixture of Form A , Form B and Form C in ethanol and 19 . 99 ( + 0 . 29 ) , 20 . 0° ( + 0 . 29 ) , 24 . 9° ( + 0 . 2° ) , and 29 . 3° 
water . ( + 0 . 2° ) . In one embodiment , polymorph Form D can be 

Where a solvent in addition to water is used , the ratio of characterized in that it has substantially all of the peaks in its 
solvent to water can vary from about 100 / 1 to about 1 / 100 . XRPD pattern as shown in FIG . 4 . 
For example , the ratio of solvent to water can be selected 40 FIG . 15 shows a differential scanning calorimetry ( DSC ) 
from about 100 / 1 , about 90 / 1 , about 80 / 1 , about 70 / 1 , about thermogram for polymorph Form D . In some embodiments , 
60 / 1 , about 50 / 1 , about 40 / 1 , about 30 / 1 , about 20 / 1 , about polymorph Form D can be characterized as having an 
10 / 1 , about 9 / 1 , about 8 / 1 , about 7 / 1 , about 6 / 1 , about 5 / 1 , endothermic peak at about 260° C . 
about 4 / 1 , about 3 / 1 , about 2 / 1 , about 1 . 5 / 1 , about 1 / 1 , about In another embodiment , polymorph Form D can be char 
1 / 1 . 5 , about 1 / 2 , about 1 / 3 , about 1 / 4 , about 1 / 5 , about 1 / 6 , 45 acterized as having an endothermic peak at about 260° C . 
about 1 / 7 , about 1 / 8 , about 1 / 9 , about 1 / 10 , about 1 / 20 , about and an endothermic peak at about 283° C . 
1 / 30 , about 1 / 40 , about 1 / 50 , about 1 / 60 , about 1 / 70 , about In some embodiments , polymorph Form D can be char 
1 / 80 , about 1 / 90 , and about 1 / 100 . In certain embodiments , acterized by thermogravimetric analysis ( TGA ) . In one 
the ratio of ethanol or isopropyl alcohol to water can be embodiment , a weight loss of about 0 . 2 % wt can be 
about 7 / 4 , about 9 / 7 , about 7 / 10 , or the like . The total 50 observed at about 150° C . 
amount of solvent or solvent system can be selected from In certain embodiments , Form D can be obtained by fast 
about 0 . 1 volumes ( e . g . , liters / kg ) , about 0 . 5 volumes , about cooling crystallization from a single solvent system , includ 
1 volume , about 2 volumes , about 3 volumes , 4 about ing , but not limited to , tetrahydrofuran , methyl ethyl ketone , 
volumes , about 5 volumes , about 6 volumes , about 7 vol - dioxane , or dimethylformamide . In certain embodiments , 
umes , about 8 volumes , about 9 volumes , about 10 volumes , 55 Form D can be obtained by slow cooling crystallization from 
about 11 volumes , about 12 volumes , about 13 volumes , a single solvent system , including , but not limited to , tetra 
about 14 volumes , about 15 volumes , about 16 volumes hydrofuran , methyl ethyl ketone , or dioxane . In one embodi 
about 17 volumes , about 18 volumes , about 19 volumes , ment , Form D can be obtained by slurrying Form C and / or 
about 20 volumes , about 30 volumes , about 40 volumes , Form E in methyl ethyl ketone . In one embodiment , Form D 
about 50 volumes , or more . In certain embodiments , the 60 can be obtained by slurrying a mixture of Form A , Form B 
solvent system is ethanol / water . In certain embodiments , the and Form C in methyl ethyl ketone . In another embodiment , 
solvent system is isopropyl alcohol / water . Form D can be obtained by slurrying a mixture of Form B 

In some embodiments , a method of preparing Form C and Form D in methyl ethyl ketone . 
includes preparing a slurry of Form C in dichloromethane to In certain embodiments , Form D can be obtained by fast 
effect a polymorph change to Form A . After recovery of the 65 cooling crystallization from a binary solvent system with , 
solids by filtration , the polymorph Form A can be added to for so example , tetrahydrofuran , dioxane , or DMF as the 
water to form a slurry . After stiffing for a period of time , primary solvent and an anti - solvent , such as , without limi 
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tation , MTBE . In certain embodiments , Form D can be example , methanol as the primary solvent and water as the 
obtained by fast cooling crystallization from a binary solvent anti - solvent . In one embodiment , Form E can be obtained by 
system with , for example , tetrahydrofuran , isopropanol , or crystallization from a multi - solvent system . In one embodi 
DMF as the primary solvent and an anti - solvent , such as , ment , Form E can be an anhydrate . 
without limitation , toluene . In one embodiment , Form D can 5 Form F 
be obtained by fast cooling crystallization from a binary In one embodiment , a polymorph provided herein is Form 
solvent system with , for example , tetrahydrofuran as the F of a compound of Formula ( I ) . 
primary solvent and dichloromethane as the anti - solvent . In FIG . 6 shows a representative XRPD for polymorph Form 
certain embodiments , Form D can be obtained by slow F . 
cooling crystallization from a binary solvent system with , 10 In one embodiment , polymorph Form F can be charac 
for example , methyl ethyl ketone or DMF as the primary terized by any one , two , three , four , five , six , seven , eight , 
solvent and MTBE as the anti - solvent . In certain embodi - nine , ten , or more of significant peak ( s ) of FIG . 6 . In one 
ments , Form D can be obtained by slow cooling crystalli - embodiment , polymorph Form F can be characterized as 
zation from a binary solvent system with , for example , having at least one XRPD peak selected from 20 = 9 . 6° 
tetrahydrofuran or DME as the primary solvent and dichlo - 15 ( + 0 . 29 ) , 17 . 3 " ( + 0 . 29 ) , and 24 . 6° ( 0 . 29 ) . In one embodi 
romethane as the anti - solvent . In certain embodiments , Form ment , polymorph Form F can be characterized as having at 
D can be obtained by slow cooling crystallization from a least one XRPD peak selected from 20 = 9 . 6° ( + 0 . 2° ) , 17 . 30 
binary solvent system with , for example , isopropanol , NNP , ( 0 . 2° ) , and 24 . 6° ( 0 . 2° ) in combination with at least one 
or DME as the primary solvent and toluene as the anti - XRPD peak selected from 20 = 14 . 0° ( + 0 . 2° ) and 19 . 2° 
solvent . 20 ( + 0 . 29 ) . In another embodiment , polymorph Form F can be 

In one embodiment , Form D can be obtained by crystal characterized as having at least one XRPD peak selected 
lization from a multi - solvent system . In certain embodi from 20 = 9 . 6° ( + 0 . 2° ) , 14 . 0° ( 0 . 2° ) , 17 . 3° ( 0 . 29 ) , 19 . 2° 
ments , Form D can be formed by slurry in methyl ethyl ( 10 . 2° ) , and 24 . 6° ( + 0 . 29 ) in combination with at least one 
ketone of a non - Form D polymorph , such as , without XRPD peak selected from 20 = 12 . 4° ( + 0 . 2° ) , 16 . 1° ( + 0 . 2° ) , 
limitation , Forms A , B , C , or E . In one embodiment , Form 25 16 . 6° ( + 0 . 2° ) , 17 . 1° ( + 0 . 2° ) , 20 . 8° ( + 0 . 29 ) , 21 . 5° ( + 0 . 2° ) , 
D can be an anhydrate . 22 . 0° ( + 0 . 29 ) , 24 . 3° ( + 0 . 29 ) , 25 . 20 ( + 0 . 2° ) , and 25 . 4° 
Form E ( + 0 . 29 ) . In one embodiment , polymorph Form F can be 

In one embodiment , a polymorph provided herein is Form characterized in that it has substantially all of the peaks in its 
E of a compound of Formula ( I ) . XRPD pattern as shown in FIG . 6 . 

FIG . 5 shows a representative XRPD for polymorph Form 30 FIGS . 17 and 24 show exemplary differential scanning 
E . calorimetry ( DSC ) endotherm analyses for Form F . In some 

In one embodiment , polymorph Form E can be charac - embodiments , polymorph Form F can be characterized as 
terized by any one , two , three , four , five , six , seven , eight , having an endothermic peak at about 181° C . , an endother 
nine , ten , or more of significant peak ( s ) of FIG . 5 . In one mic peak at about 160° C . , an exothermic peak at about 266° 
embodiment , polymorph Form E can be characterized as 35 C . , and an endothermic peak at about 282° C . 
having at least one XRPD peak selected from 20 = 6 . 7° F IG . 24 shows a thermogravimetric analysis ( TGA ) for 
( + 0 . 29 ) , 9 . 30 ( + 0 . 29 ) , and 24 . 4° ( + 0 . 29 ) . In one embodiment , polymorph Form F . In some embodiments , polymorph Form 
polymorph Form E can be characterized as having at least F can be characterized by TGA . In one embodiment , a 
one XRPD peak selected from 20 = 6 . 70 ( + 0 . 29 ) , 9 . 30 ( + 0 . 29 ) , weight loss of about 15 . 8 % wt can be observed at about 150° 
and 24 . 4° ( + 0 . 2° ) in combination with at least one XRPD 40 C . , and a weight loss of about 2 . 8 % wt can be observed at 
peak selected from 20 = 12 . 7° ( + 0 . 29 ) and 13 . 9° ( + 0 . 2° ) . In about 180° C . 
another embodiment , polymorph Form E can be character - In certain embodiments , Form F can be obtained by fast 
ized as having at least one XRPD peak selected from cooling crystallization from a binary solvent system with , 
20 = 6 . 7 " ( + 0 . 29 ) , 9 . 3° ( + 0 . 29 ) , 12 . 7° ( 0 . 29 ) , 13 . 9° ( 0 . 29 ) , for example , NMP as the primary solvent and MBTE as the 
and 24 . 4° ( + 0 . 29 ) in combination with at least one XRPD 45 anti - solvent . In certain embodiments , Form F can be 
peak selected from 20 = 12 . 4° ( + 0 . 29 ) , 13 . 3° ( + 0 . 29 ) , 14 . 3° obtained by slow cooling crystallization from a binary 
( + 0 . 29 ) , 15 . 5° ( + 0 . 29 ) , 17 . 4° ( + 0 . 29 ) , 18 . 5° ( + 0 . 2° ) , 22 . 0° solvent system with , for example , NMP as the primary 
( + 0 . 29 ) , 23 . 90 ( + 0 . 2° ) , 24 . 1° ( + 0 . 29 ) , and 26 . 4° ( + 0 . 29 ) . In solvent and MBTE as the anti - solvent . In some embodi 
one embodiment , polymorph Form E can be characterized in ments , Form F is an NMP solvate . In certain embodiments , 
that it has substantially all of the peaks in its XRPD pattern 50 MTBE can be present as an anti - solvent . In one embodi 
as shown in FIG . 5 . ment , Form F can be obtained by crystallization from a 

FIG . 16 shows a differential scanning calorimetry ( DSC ) multi - solvent system . 
thermogram for polymorph Form E . In some embodiments , Form G 
polymorph Form E can be characterized as having an In one embodiment , a polymorph provided herein is Form 
endothermic peak at about 131° C . , an endothermic peak at 55 G of a compound of Formula ( I ) . 
about 263° C . , an exothermic peak at about 267° C . , and an FIG . 7 shows a representative XRPD for polymorph Form 
endothermic peak at about 282° C . G . 

In some embodiments , polymorph Form E can be char - In one embodiment , polymorph Form G can be charac 
acterized by thermogravimetric analysis ( TGA ) . In one terized by any one , two , three , four , five , six , seven , eight , 
embodiment , a weight loss of about 0 . 7 % wt can be 60 nine , ten , or more of significant peak ( s ) of FIG . 7 . In one 
observed at about 80° C . and a weight loss of about 1 . 3 % wt embodiment , polymorph Form G can be characterized as 
can be observed at about 130° C . having at least one XRPD peak selected from 20 = 6 . 7° 

In certain embodiments , Form E can be obtained from ( 20 . 2° ) , 9 . 5° ( + 0 . 2° ) , and 19 . 0° ( + 0 . 2° ) . In one embodiment , 
Form A by slow cooling crystallization from a single solvent polymorph Form G can be characterized as having at least 
system with , for example , methanol . In certain embodi - 65 one XRPD peak selected from 200 = 6 . 7° ( + 0 . 2° ) , 9 . 5° 
ments , Form E can be obtained by either fast or slow cooling ( + 0 . 2° ) , and 19 . 0° ( + 0 . 2° ) in combination with at least one 
crystallization from a binary solvent system with , for XRPD peak selected from 20 = 10 . 6° ( + 0 . 2° ) and 19 . 6° 
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( + 0 . 29 ) . In another embodiment , polymorph Form G can be for example , dioxane as the primary solvent , and an anti 
characterized as having at least one XRPD peak selected solvent , such as , without limitation , MTBE . In one embodi 
from 20 = 6 . 7° ( + 0 . 2° ) , 9 . 5° ( 0 . 2° ) , 10 . 6° ( + 0 . 2° ) , 19 . 0° ment , Form H is an MTBE solvate . In one embodiment , 
( + 0 . 2° ) , and 19 . 6° ( + 0 . 2° ) in combination with at least one Form H can be obtained by crystallization from a multi 
XRPD peak selected from 20 = 13 . 4° ( + 0 . 2° ) , 15 . 0° ( + 0 . 29 ) , 5 solvent system . 
15 . 8° ( + 0 . 29 ) , 17 . 8° ( + 0 . 2° ) , 20 . 70 ( + 0 . 2° ) , 21 . 20 ( + 0 . 2° ) , Form I 
22 . 8° ( + 0 . 2° ) , 23 . 8° ( 0 . 29 ) , 24 . 3° ( + 0 . 29 ) , and 25 . 6° In one embodiment , a polymorph provided herein is Form 
( + 0 . 29 ) . In one embodiment , polymorph Form G can be I of a compound of Formula ( I ) . 
characterized in that it has substantially all of the peaks in its FIG . 9 shows a representative XRPD for polymorph Form 
XRPD pattern as shown in FIG . 7 . 10 I . 

FIG . 18 shows a differential scanning calorimetry ( DSC ) In one embodiment , polymorph Form I can be character 
thermogram for polymorph Form G . In some embodiments , ized by any one , two , three , four , five , six , seven , eight , nine , 
polymorph Form G can be characterized as having an ten , or more of significant peak ( s ) of FIG . 9 . In one 
endothermic peak at about 162° C . In another embodiment , embodiment , polymorph Form I can be characterized as 
polymorph Form G can be characterized as having an 15 having at least one XRPD peak selected from 20 = 9 . 7° 
endothermic peak at about 162° C . , an exothermic peak at ( + 0 . 2° ) , 19 . 3° ( + 0 . 2° ) , and 24 . 5° ( + 0 . 29 ) . In one embodi 
about 241° C . , and an endothermic peak at about 281° C . ment , polymorph Form I can be characterized as having at 

In some embodiments , polymorph Form G can be char - least one XRPD peak selected from 20 = 9 . 7° ( + 0 . 2° ) , 19 . 3° 
acterized by thermogravimetric analysis ( TGA ) . In one ( + 0 . 29 ) , and 24 . 5° ( + 0 . 29 ) in combination with at least one 
embodiment , a weight loss of about 18 . 5 % wt can be 20 XRPD peak selected from ) 20 = 11 . 4° ( + 0 . 29 ) and 14 . 2° 
observed at about 160° C . ( + 0 . 2° ) . In another embodiment , polymorph Form I can be 

In certain embodiments , Form G can be obtained by fast characterized as having at least one XRPD peak selected 
cooling crystallization from a binary solvent system with , from 20 = 9 . 7° ( 0 . 2° ) , 11 . 4° ( + 0 . 2° ) , 14 . 20 ( + 0 . 29 ) , 19 . 3° 
for example , ethanol , isopropyl alcohol , or methanol as the ( + 0 . 2° ) , and 24 . 5° ( + 0 . 2° ) in combination with at least one 
primary solvent . In certain embodiments , MTBE can be 25 XRPD peak selected from 20 = 9 . 20 ( + 0 . 2° ) , 14 . 7° ( + 0 . 2° ) , 
present as an anti - solvent . In one embodiment , Form G is an 15 . 5° ( + 0 . 2° ) , 16 . 7° ( + 0 . 2° ) , 17 . 3° ( 0 . 2° ) , 18 . 4° ( + 0 . 29 ) , 
MTBE solvate . In one embodiment , Form G can be obtained 21 . 4° ( + 0 . 29 ) , 22 . 9 " ( + 0 . 29 ) , 29 . 1° ( + 0 . 2° ) , and 34 . 1° 
by crystallization from a multi - solvent system . ( 20 . 2° ) . In one embodiment , polymorph Form I can be 
Form H characterized in that it has substantially all of the peaks in its 

In one embodiment , a polymorph provided herein is Form 30 XRPD pattern as shown in FIG . 9 . 
H of a compound of Formula ( I ) . FIG . 20 shows a differential scanning calorimetry ( DSC ) 

FIG . 8 shows a representative XRPD for polymorph Form thermogram for polymorph Form I . In some embodiments , 
H . polymorph Form I can be characterized as having an endo 

In one embodiment , polymorph Form H can be charac - thermic peak at about 208° C . and an endothermic peak at 
terized by any one , two , three , four , five , six , seven , eight , 35 about 263° C . 
nine , ten , or more of significant peak ( s ) of FIG . 8 . In one In some embodiments , polymorph Form I can be charac 
embodiment , polymorph Form H can be characterized as terized by thermogravimetric analysis ( TGA ) . In one 
having at least one XRPD peak selected from 20 = 8 . 9° embodiment , a weight loss of about 10 . 5 % wt can be 
( + 0 . 2° ) , 9 . 20 ( + 0 . 2° ) , and 14 . 1° ( + 0 . 2° ) . In one embodiment observed at about 130° C . and a weight loss of about 0 . 8 % 
polymorph Form H can be characterized as having at least 40 wt can be observed at about 200° C . 
one XRPD peak selected from 20 = 8 . 99 ( + 0 . 2° ) , 9 . 20 ( + 0 . 29 ) , In certain embodiments , Form I can be obtained by slow 
and 14 . 1° ( + 0 . 29 ) in combination with at least one XRPD cooling crystallization from a binary solvent system , includ 
peak selected from 20 = 17 . 3 " ( + 0 . 2° ) and 18 . 5° ( + 0 . 2° ) . In ing , without limitation , acetone , MEK , or dioxane as the 
another embodiment , polymorph Form H can be character primary solvent , and an anti - solvent , such as , without limi 
ized as having at least one XRPD peak selected from 45 tation , toluene . In one embodiment , Form I is a hemi - toluene 
20 = 8 . 99 ( + 0 . 29 ) , 9 . 20 ( + 0 . 29 ) , 14 . 1° ( + 0 . 2° ) , 17 . 3° ( 0 . 29 ) , solvate . In one embodiment , Form I can be obtained by 
and 18 . 5° ( + 0 . 2° ) in combination with at least one XRPD crystallization from a multi - solvent system . 
peak selected from 20 = 7 . 1° ( + 0 . 29 ) , 10 . 6° ( 0 . 2° ) , 11 . 3° Form J 
( + 0 . 29 ) , 11 . 6° ( + 0 . 2° ) , 16 . 20 ( + 0 . 2° ) , 18 . 30 ( + 0 . 29 ) , 18 . 8° In one embodiment , a polymorph provided herein is Form 
( + 0 . 29 ) , 20 . 3° ( + 0 . 2 ) , 21 . 7 " ( + 0 . 2°and ) , 24 . 7° ( + 0 . 2° ) . In 50 J of a compound of Formula ( I ) . 
one embodiment , polymorph Form H can be characterized FIG . 10 shows a representative XRPD for Polymorph 
in that it has substantially all of the peaks in its XRPD Form J . 
pattern as shown in FIG . 8 . In one embodiment , polymorph Form J can be character 

FIG . 19 shows a differential scanning calorimetry ( DSC ) ized by any one , two , three , four , five , six , seven , eight , nine , 
thermogram for polymorph Form H . In some embodiments , 55 ten , or more of significant peak ( s ) of FIG . 10 . In one 
polymorph Form H can be characterized as having an embodiment , polymorph Form J can be characterized as 
endothermic peak at about 128° C . and an endothermic peak having at least one XRPD peak selected from 20 = 9 . 1° 
at about 258° C . In another embodiment , polymorph Form ( + 0 . 2° ) , 17 . 30 ( + 0 . 2° ) , and 18 . 3° ( + 0 . 2° ) . In one embodi 
H can be characterized as having an endothermic peak at ment , polymorph Form J can be characterized as having at 
about 128° C . , an endothermic peak at about 258° C . , and an 60 least one XRPD peak selected from 20 = 9 . 1° ( + 0 . 29 ) , 17 . 3° 
endothermic peak at about 282° C . ( + 0 . 2° ) , and 18 . 3° ( + 0 . 2° ) in combination with at least one 

In some embodiments , polymorph Form H can be char - XRPD peak selected from 20 = 16 . 4° ( + 0 . 2° ) and 17 . 90 
acterized by thermogravimetric analysis ( TGA ) . In one ( + 0 . 2° ) . In another embodiment , polymorph Form J can be 
embodiment , a weight loss of about 7 . 5 % wt can be characterized as having at least one XRPD peak selected 
observed at about 130° C . 65 from 20 = 9 . 1° ( + 0 . 2° ) , 16 . 4° ( + 0 . 2° ) , 17 . 3° ( + 0 . 2° ) , 17 . 90 

In certain embodiments , Form H can be obtained by slow ( + 0 . 2° ) , and 18 . 3° ( + 0 . 29 ) in combination with at least one 
cooling crystallization from a binary solvent system with , XRPD peak selected from 20 = 9 . 4° ( + 0 . 2° ) , 10 . 1° ( 0 . 2° ) , 
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10 . 70 ( + 0 . 2° ) , 14 . 0° ( + 0 . 2° ) , 14 . 3° ( + 0 . 2° ) , 15 . 5º ( + 0 . 29 ) , ( I ) can contain an amount of one or more partially crystalline 
16 . 9° ( + 0 . 29 ) , 19 . 90 ( + 0 . 29 ) , 24 . 0° ( + 0 . 2° ) , and 24 . 7° or crystalline compounds of Formula ( I ) . Non - limiting 
( + 0 . 29 ) . In one embodiment , polymorph Form J can be examples include amorphous compounds of Formula ( 1 ) 
characterized in that it has substantially all of the peaks in its containing less than about 10 % of one or more partially 
XRPD pattern as shown in FIG . 10 . crystalline or crystalline compounds of Formula ( I ) , less 

FIG . 21 shows a differential scanning calorimetry ( DSC ) than about 9 % of one or more partially crystalline or 
thermogram for polymorph Form J . In some embodiments , crystalline compounds of Formula ( I ) , less than about 8 % of polymorph Form J can be characterized as having an endo one or more partially crystalline or crystalline compounds of 
thermic peak at about 259° C . In another embodiment , Formula ( I ) , less than about 7 % of one or more partially polymorph Form J can be characterized as having an endo - 10 crystalline or crystalline compounds of Formula ( I ) , less thermic peak at about 121° C . , an endothermic peak at about than about 6 % of one or more partially crystalline or 185° C . , an endothermic peak at about 259° C . and an 
endothermic peak at about 282° C . crystalline compounds of Formula ( I ) , less than about 5 % of 

one or more partially crystalline or crystalline compounds of In some embodiments , polymorph Form J can be char 
acterized by thermogravimetric analysis ( TGA ) . In one 15 Formula ( I ) , less than about 4 % of one or more partially 
embodiment , a weight loss of about 10 . 8 % wt can be crystalline or crystalline compounds of Formula ( I ) , less 
observed at about 100° C . than about 3 % of one or more partially crystalline or 

In certain embodiments , Form J can be obtained by slow crystalline compounds of Formula ( 1 ) , less than about 2 % of 
cooling crystallization from a binary solvent system , includ one or more partially crystalline or crystalline compounds of 
ing , without limitation , DMF as the primary solvent , and an 20 Formula ( I ) , less than about 1 % of one or more partially 
anti - solvent , such as , without limitation , toluene . In one crystalline or crystalline compounds of Formula ( I ) , less 
embodiment , Form J is a hemi - toluene solvate . In one than about 0 . 5 % of one or more partially crystalline or 
embodiment , Form J can be obtained by crystallization from crystalline compounds of Formula ( I ) , less than about 0 . 1 % 
a multi - solvent system . of one or more partially crystalline or crystalline compounds 
Amorphous Forms 25 of Formula ( I ) , and less than about 0 . 01 % of one or more 

In one embodiment , an amorphous form of a compound partially crystalline or crystalline compounds of Formula ( I ) . 
of Formula ( I ) is provided herein . In some embodiments , the amorphous compound of For 

FIG . 11 shows a representative XRPD for an amorphous mula ( I ) , or a salt , solvate , or hydrate thereof , contains one 
form . The lack of diffraction peaks indicates the lack of or more partially crystalline compounds , or a salt , solvate , or 
crystallinity in the amorphous form . 30 hydrate thereof . In some embodiments , the amorphous com 

In one embodiment , an amorphous form of a compound pound of Formula ( I ) , or a salt , solvate , or hydrate thereof , 
of Formula ( I ) , or a pharmaceutically acceptable salt , sol contains one or more crystalline compounds of Formula ( I ) , 
vate , or hydrate thereof , can be made by dissolution of a or a salt , solvate , or hydrate thereof . 
crystalline form followed by removal of solvent under Salt Forms 
conditions in which stable crystals are not formed . For 35 In certain embodiments , a compound of Formula ( 1 ) 
example , solidification can occur by rapid removal of sol - provided herein is a pharmaceutically acceptable salt , or a 
vent , by rapid addition of an anti - solvent ( causing the solvate or hydrate thereof . In one embodiment , pharmaceu 
amorphous form to precipitate out of solution ) , or by physi - tically acceptable acid addition salts of a compound pro 
cal interruption of the crystallization process . Grinding vided herein can be formed with inorganic acids and organic 
processes can also be used . In other embodiments , an 40 acids . Inorganic acids from which salts can be derived 
amorphous form of a compound of Formula ( I ) , or a include , but are not limited to , hydrochloric acid , hydrobro 
pharmaceutically acceptable salt , solvate , or hydrate thereof , mic acid , sulfuric acid , nitric acid , phosphoric acid , and the 
can be made using a process or procedure described herein like . Organic acids from which salts can be derived include , 
elsewhere . but are not limited to , acetic acid , propionic acid , glycolic 

In certain embodiments , an amorphous form can be 45 acid , pyruvic acid , oxalic acid , maleic acid , malonic acid , 
obtained by fast cooling from a single solvent system , such succinic acid , fumaric acid , tartaric acid , citric acid , benzoic 
as , e . g . , ethanol , isopropyl alcohol , t - amyl alcohol , n - buta acid , cinnamic acid , mandelic acid , methanesulfonic acid , 
nol , methanol , acetone , ethyl acetate , or acetic acid . In ethanesulfonic acid , p - toluenesulfonic acid , salicylic acid , 
certain embodiments , an amorphous form can be obtained and the like . In other embodiments , if applicable , pharma 
by slow cooling from a single solvent system , such as , e . g . , 50 ceutically acceptable base addition salts of a compound 
ethanol , isopropyl alcohol , t - amyl alcohol , or ethyl acetate . provided herein can be formed with inorganic and organic 

In certain embodiments , an amorphous form can be bases . Inorganic bases from which salts can be derived 
obtained by fast cooling from a binary solvent system , for include , but are not limited to , sodium , potassium , lithium , 
example , with acetone or DME as the primary solvent . In ammonium , calcium , magnesium , iron , zinc , copper , man 
certain embodiments , an amorphous form can be obtained 55 ganese , aluminum , and the like . Organic bases from which 
by slow cooling from a binary solvent system , for example , salts can be derived include , but are not limited to , primary , 
with ethanol , isopropyl alcohol , THF , acetone , or methanol secondary , and tertiary amines , substituted amines including 
as the primary solvent . In some embodiments , an amorphous naturally occurring substituted amines , cyclic amines , basic 
form can be obtained by dissolution of a compound of ion exchange resins , and the like . Exemplary bases include , 
Formula ( I ) in t - butanol and water at elevated temperature , 60 but are not limited to , isopropylamine , trimethylamine , 
followed by cooling procedures to afford an amorphous diethylamine , triethylamine , tripropylamine , and etha 
solid form . nolamine . In some embodiments , a pharmaceutically accept 

In some embodiments , the amorphous compound of For - able base addition salt is ammonium , potassium , sodium , 
mula ( I ) is a salt , solvate , or hydrate thereof . In some calcium , or magnesium salt . In one embodiment , bis salts 
embodiments , the amorphous compound of Formula ( I ) is a 65 ( i . e . , two counterions ) and higher salts ( e . g . , three or more 
pharmaceutically acceptable salt , solvate , or hydrate thereof . counterions ) are encompassed within the meaning of phar 
In one embodiment , the amorphous compound of Formula maceutically acceptable salts . 
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In certain embodiments , salts of a compound of Formula can be formulated into separate preparations to use them in 
( 1 ) can be formed with , e . g . , L - tartaric acid , p - toluenesulfo - combination separately or at the same time . 
nic acid , D - glucaronic acid , ethane - 1 , 2 - disulfonic acid In one embodiment , administration of polymorphs or 
( EDSA ) , 2 - naphthalenesulfonic acid ( NSA ) , hydrochloric pharmaceutical compositions provided herein can be 
acid ( HCI ) ( mono and bis ) , hydrobromic acid ( HBr ) , citric 5 effected by any method that enables delivery of polymorphs 
acid , naphthalene - 1 , 5 - disulfonic acid ( NDSA ) , DL - man - or pharmaceutical compositions to the site of action . These 
delic acid , fumaric acid , sulfuric acid , maleic acid , meth methods include , e . g . , oral routes , intraduodenal routes , 
anesulfonic acid ( MSA ) , benzenesulfonic acid ( BSA ) , eth parenteral injection ( including intravenous , intraarterial , 
anesulfonic acid ( ESA ) , L - malic acid , phosphoric acid , and subcutaneous , intramuscular , intravascular , intraperitoneal 
aminoethanesulfonic acid ( taurine ) . 10 or infusion ) , topical routes ( e . g . , transdermal application ) , 

rectal administration , via local delivery by catheter or stent 
III . Compositions or through inhalation . In one embodiment , polymorphs can 

also be administered intraadiposally or intrathecally . 
Provided herein are compositions , including pharmaceu Pharmaceutical compositions can be specially formulated 

tical compositions , comprising one or more polymorphs or 15 for administration in solid or liquid form , including those 
amorphous forms of the compound of Formula ( I ) , or their adapted for the following : oral administration , for example , 
pharmaceutically acceptable forms ( e . g . , pharmaceutically drenches ( aqueous or non - aqueous solutions or suspen 
acceptable salts , hydrates , solvates , chelates , non - covalent sions ) , tablets ( e . g . , those targeted for buccal , sublingual , 
complexes , isomers , prodrugs , and isotopically labeled and systemic absorption ) , capsules , boluses , powders , gran 
derivatives ) thereof as provided herein . In some embodi - 20 ules , pastes for application to the tongue , and intraduodenal 
ments , provided herein are pharmaceutical compositions routes ; parenteral administration , including intravenous , 
comprising polymorph Form C , or its pharmaceutically intraarterial , subcutaneous , intramuscular , intravascular , 
acceptable salts , solvates and hydrates thereof , and one or intraperitoneal or infusion as , for example , a sterile solution 
more pharmaceutically acceptable excipients . In some or suspension , or sustained - release formulation ; topical 
embodiments , provided herein are pharmaceutical compo - 25 application , for example , as a cream , ointment , or a con 
sitions comprising polymorph Form C and polymorph Form t rolled - release patch or spray applied to the skin ; intravagi 
A , or their pharmaceutically acceptable salts , solvates and nally or intrarectally , for example , as a pessary , cream , stent 
hydrates thereof , and one or more pharmaceutically accept - or foam ; sublingually ; ocularly ; pulmonarily ; local delivery 
able excipients , wherein the ratio of polymorph Form C to by catheter or stent ; intrathecally , or nasally . 
polymorph Form A is greater than about 9 : 1 . In some 30 Examples of suitable aqueous and nonaqueous carriers 
embodiments , provided herein are pharmaceutical compo - which can be employed in pharmaceutical compositions 
sitions comprising one or more of polymorph Forms A , B , include water , ethanol , polyols ( such as glycerol , propylene 
C , D , E , F , G , H , I , and J , or amorphous compound of glycol , polyethylene glycol , and the like ) , and suitable 
Formula ( I ) , or their pharmaceutically acceptable salts , mixtures thereof , vegetable oils , such as olive oil , and 
solvates and hydrates thereof , or mixtures thereof , and one 35 injectable organic esters , such as ethyl oleate . Proper fluidity 
or more pharmaceutically acceptable excipients . In other can be maintained , for example , by the use of coating 
embodiments , provided herein are pharmaceutical compo materials , such as lecithin , by the maintenance of the 
sitions comprising polymorph Form C and at least one required particle size in the case of dispersions , and by the 
non - Form C polymorph selected from Form A , Form B , use of surfactants . 
Form D , Form E , Form F , Form G , Form H , Form I , Form 40 These compositions can also contain adjuvants such as 
J , or an amorphous form of a compound of Formula ( I ) , or preservatives , wetting agents , emulsifying agents , dispers 
a salt , solvate , or hydrate thereof , and one or more pharma - ing agents , lubricants , and / or antioxidants . Prevention of the 
ceutically acceptable excipients . action of microorganisms upon the compounds described 

In certain embodiments , the ratio of a polymorph , such as herein can be ensured by the inclusion of various antibac 
Form C , to all other polymorphs in a composition provided 45 terial and antifungal agents , for example , paraben , chlorobu 
herein can be greater than about 5 : 1 , about 6 : 1 , about 7 : 1 , tanol , phenol sorbic acid , and the like . In some embodi 
about 8 : 1 , about 9 : 1 , or more . ments , compositions disclosed herein include isotonic 

In certain embodiments , the pharmaceutical compositions agents , such as sugars , sodium chloride , and the like into the 
provided herein are typically formulated to provide a thera - compositions . In addition , prolonged absorption of the 
peutically effective amount of a compound provided herein 50 injectable pharmaceutical form can be brought about by the 
( e . g . , a particular polymorph provided herein ) as the active inclusion of agents which delay absorption such as alumi 
ingredient , or pharmaceutically acceptable salts , hydrates , num mono stearate and gelatin . 
solvates , chelates , esters , non - covalent complexes , isomers , Methods of preparing these formulations or compositions 
prodrugs , and isotopically labeled derivatives thereof . In include the step of bringing into association a compound 
some embodiments , the pharmaceutical compositions con - 55 described herein and / or the chemotherapeutic with the car 
tain one or more pharmaceutically acceptable salts , solvates , rier and , optionally , one or more accessory ingredients . In 
hydrates , and / or coordination complexs thereof , and one or general , the formulations are prepared by uniformly and 
more pharmaceutically acceptable excipients , such as carri - intimately bringing into association a compound as dis 
ers ( including inert solid diluents and fillers ) , diluents ( in - closed herein with liquid carriers , or finely divided solid 
cluding sterile aqueous solution and various organic sol - 60 carriers , or both , and then , if necessary , shaping the product . 
vents ) , permeation enhancers , solubilizers , and / or adjuvants . Preparations for such pharmaceutical compositions are 

In certain embodiments , the pharmaceutical compositions well - known in the art . See , e . g . , Anderson , Philip 0 . ; Kno 
provided herein can be administered alone or in combination ben , James E . ; Troutman , William G , eds . , Handbook of 
with one or more other agents , which are also typically Clinical Drug Data , Tenth Edition , McGraw - Hill , 2002 ; 
administered in a form of a pharmaceutical composition . In 65 Pratt and Taylor , eds . , Principles of Drug Action , Third 
some embodiments , a polymorph provided herein and other Edition , Churchill Livingston , New York , 1990 ; Katzung , 
agent ( s ) can be mixed into a preparation or both components ed . , Basic and Clinical Pharmacology , Ninth Edition , 
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McGraw Hill , 20037ybg ; Goodman and Gilman , eds . , The from approximately 0 . 02 % to approximately 29 % , from 
Pharmacological Basis of Therapeutics , Tenth Edition , approximately 0 . 03 % to approximately 28 % , from approxi 
McGraw Hill , 2001 ; Remingtons Pharmaceutical Sciences , mately 0 . 04 % to approximately 27 % , from approximately 
20th Ed . , Lippincott Williams & Wilkins , 2000 ; Martindale , 0 . 05 % to approximately 26 % , from approximately 0 . 06 % to 
The Extra Pharmacopoeia , Thirty - Second Edition ( The 5 approximately 25 % , from approximately 0 . 07 % to approxi 
Pharmaceutical Press , London , 1999 ) ; all of which are mately 24 % , from approximately 0 . 08 % to approximately 
incorporated by reference herein in their entirety . Except 23 % , from approximately 0 . 09 % to approximately 22 % , 
insofar as any conventional excipient medium is incompat - from approximately 0 . 1 % to approximately 21 % , from 
ible with the compounds provided herein , such as by pro - approximately 0 . 2 % to approximately 20 % , from approxi 
ducing any undesirable biological effect or otherwise inter - 10 mately 0 . 3 % to approximately 19 % , from approximately 
acting in a deleterious manner with any other component ( s ) 0 . 4 % to approximately 18 % , from approximately 0 . 5 % to 
of the pharmaceutically acceptable composition , the excipi approximately 17 % , from approximately 0 . 6 % to approxi 
ent ' s use is contemplated to be within the scope of this mately 16 % , from approximately 0 . 7 % to approximately 
disclosure . 15 % , from approximately 0 . 8 % to approximately 14 % , from 

In some embodiments , the concentration of one or more 15 approximately 0 . 9 % to approximately 12 % , from approxi 
of polymorph ( s ) provided herein in a composition provided mately 1 % to approximately 10 % w / w w / v , or v / v . 
herein is less than about 100 % , about 90 % , about 80 % , In some embodiments , the concentration of one or more 
about 70 % , about 60 % , about 50 % , about 40 % , about 30 % , of polymorph ( s ) provided herein in a composition provided 
about 20 % , about 19 % , about 18 % , about 17 % , about 16 % , herein is in a range from approximately 0 . 001 % to approxi 
about 15 % , about 14 % , about 13 % , about 12 % , about 11 % , 20 mately 10 % , from approximately 0 . 01 % to approximately 
about 10 % , about 9 % , about 8 % , about 7 % , about 6 % , about 5 % , from approximately 0 . 02 % to approximately 4 . 5 % , 
5 % , about 4 % , about 3 % , about 2 % , about 1 % , about 0 . 5 % , from approximately 0 . 03 % to approximately 4 % , from 
about 0 . 4 % , about 0 . 3 % , about 0 . 2 % , about 0 . 1 % , about approximately 0 . 04 % to approximately 3 . 5 % , from approxi 
0 . 09 % , about 0 . 08 % , about 0 . 07 % , about 0 . 06 % , about mately 0 . 05 % to approximately 3 % , from approximately 
0 . 05 % , about 0 . 04 % , about 0 . 03 % , about 0 . 02 % , about 25 0 . 06 % to approximately 2 . 5 % , from approximately 0 . 07 % to 
0 . 01 % , about 0 . 009 % , about 0 . 008 % , about 0 . 007 % , about approximately 2 % , from approximately 0 . 08 % to approxi 
0 . 006 % , about 0 . 005 % , about 0 . 004 % , about 0 . 003 % , about mately 1 . 5 % , from approximately 0 . 09 % to approximately 
0 . 002 % , about 0 . 001 % , about 0 . 0009 % , about 0 . 0008 % , 1 % , from approximately 0 . 1 % to approximately 0 . 9 % w / w , 
about 0 . 0007 % , about 0 . 0006 % , about 0 . 0005 % , about w / v or v / v . 
0 . 0004 % , about 0 . 0003 % , about 0 . 0002 % , or about 0 . 0001 % 30 In some embodiments , the amount of one or more of 
W / w w / v , or v / v . polymorph ( s ) provided herein in a composition provided 

In some embodiments , the concentration of one or more herein is equal to or less than about 10 g , about 9 . 5 g , about 
of polymorph ( s ) provided herein in a composition provided 9 . 0 g , about 8 . 5 g , about 8 . 0 g , about 7 . 5 g , about 7 . 0 g , about 
herein is greater than about 90 % , about 80 % , about 70 % , 6 . 5 g , about 6 . 0 g , about 5 . 5 g , about 5 . 0 g , about 4 . 5 g , about 
about 60 % , about 50 % , about 40 % , about 30 % , about 20 % , 35 4 . 0 g , about 3 . 5 g , about 3 . 0 g , about 2 . 5 g , about 2 . 0 g , about 
about 19 . 75 % , about 19 . 50 % , about 19 . 25 % , about 19 % , 1 . 5 g , about 1 . 0 g , about 0 . 95 g , about 0 . 9 g , about 0 . 85 g , 
about 18 . 75 % , about 18 . 50 % , about 18 . 25 % , about 18 % , about 0 . 8 g , about 0 . 75 g , about 0 . 7 g , about 0 . 65 g , about 
about 17 . 75 % , about 17 . 50 % , about 17 . 25 % , about 17 % , 0 . 6 g , about 0 . 55 g , about 0 . 5 g , about 0 . 45 g , about 0 . 4 g , 
about 16 . 75 % , about 16 . 50 % , about 16 . 25 % , about 16 % , about 0 . 35 g , about 0 . 3 g , about 0 . 25 g , about 0 . 2 g , about 
about 15 . 75 % , about 15 . 50 % , about 15 . 25 % , about 15 % , 40 0 . 15 g , about 0 . 1 g , about 0 . 09 g , about 0 . 08 g , about 0 . 07 
about 14 . 75 % , about 14 . 50 % , about 14 . 25 % , about 14 % , g , about 0 . 06 g , about 0 . 05 g , about 0 . 04 g , about 0 . 03 g , 
about 13 . 75 % , about 13 . 50 % , about 13 . 25 % , about 13 % , about 0 . 02 g , about 0 . 01 g , about 0 . 009 g , about 0 . 008 g , 
about 12 . 75 % , about 12 . 50 % , about 12 . 25 % , about 12 % , about 0 . 007 g , about 0 . 006 g , about 0 . 005 g , about 0 . 004 g , 
about 11 . 75 % , about 11 . 50 % , about 11 . 25 % , about 11 % , about 0 . 003 g , about 0 . 002 g , about 0 . 001 g , about 0 . 0009 g , 
about 10 . 75 % , about 10 . 50 % , about 10 . 25 % , about 10 % , 45 about 0 . 0008 g , about 0 . 0007 g , about 0 . 0006 g , about 
about 9 . 75 % , about 9 . 50 % , about 9 . 25 % , about 9 % , about 0 . 0005 g , about 0 . 0004 g , about 0 . 0003 g , about 0 . 0002 g , or 
8 . 75 % , about 8 . 50 % , about 8 . 25 % , about 8 % , about 7 . 75 % , about 0 . 0001 g . 
about 7 . 50 % , about 7 . 25 % , about 7 % , about 6 . 75 % , about In some embodiments , the amount of one or more of 
6 . 50 % , about 6 . 25 % , about 6 % , about 5 . 75 % , about 5 . 50 % , polymorph ( s ) provided herein in a composition provided 
about 5 . 25 % , about 5 % , about 4 . 75 % , about 4 . 50 % , about 50 herein is more than about 0 . 0001 g , about 0 . 0002 g , about 
4 . 25 % , about 4 % , about 3 . 75 % , about 3 . 50 % , about 3 . 25 % , 0 . 0003 g , about 0 . 0004 g , about 0 . 0005 g , about 0 . 0006 g , 
about 3 % , about 2 . 75 % , about 2 . 50 % , about 2 . 25 % , about about 0 . 0007 g , about 0 . 0008 g , about 0 . 0009 g , about 0 . 001 
2 % , about 1 . 75 % , about 1 . 50 % , about 1 . 25 % , about 1 % , g , about 0 . 0015 g , about 0 . 002 g , about 0 . 0025 g , about 
about 0 . 5 % , about 0 . 4 % , about 0 . 3 % , about 0 . 2 % , about 0 . 003 g , about 0 . 0035 g , about 0 . 004 g , about 0 . 0045 g , 
0 . 1 % , about 0 . 09 % , about 0 . 08 % , about 0 . 07 % , about 55 about 0 . 005 g , about 0 . 0055 g , about 0 . 006 g , about 0 . 0065 
0 . 06 % , about 0 . 05 % , about 0 . 04 % , about 0 . 03 % , about g , about 0 . 007 g , about 0 . 0075 g , about 0 . 008 g , about 
0 . 02 % , about 0 . 01 % , about 0 . 009 % , about 0 . 008 % , about 0 . 0085 g , about 0 . 009 g , about 0 . 0095 g , about 0 . 01 g , about 
0 . 007 % , about 0 . 006 % , about 0 . 005 % , about 0 . 004 % , about 0 . 015 g , about 0 . 02 g , about 0 . 025 g , about 0 . 03 g , about 
0 . 003 % , about 0 . 002 % , about 0 . 001 % , about 0 . 0009 % , 0 . 035 g , about 0 . 04 g , about 0 . 045 g , about 0 . 05 g , about 
about 0 . 0008 % , about 0 . 0007 % , about 0 . 0006 % , about 60 0 . 055 g , about 0 . 06 g , about 0 . 065 g , about 0 . 07 g , about 
0 . 0005 % , about 0 . 0004 % , about 0 . 0003 % , about 0 . 0002 % , 0 . 075 g , about 0 . 08 g , about 0 . 085 g , about 0 . 09 g , about 
or about 0 . 0001 % w / w , w / v , or v / v . 0 . 095 g , about 0 . 1 g , about 0 . 15 g , about 0 . 2 g , about 0 . 25 

In some embodiments , the concentration of one or more g , about 0 . 3 g , about 0 . 35 g , about 0 . 4 g , about 0 . 45 g , about 
of polymorph ( s ) provided herein in a composition provided 0 . 5 g , about 0 . 55 g , about 0 . 6 g , about 0 . 65 g , about 0 . 7 g , 
herein is in a range from approximately 0 . 0001 % to approxi - 65 about 0 . 75 g , about 0 . 8 g , about 0 . 85 g , about 0 . 9 g , about 
mately 50 % , from approximately 0 . 001 % to approximately 0 . 95 g , about 1 g , about 1 . 5 g , about 2 g , about 2 . 5 g , about 
40 % , from approximately 0 . 01 % to approximately 30 % , 3 g , about 3 . 5 g , about 4 g , about 4 . 5 g , about 5 g , about 5 . 5 
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g , about 6 g , about 6 . 5 g , about 7 g , about 7 . 5 g , about 8 g , form . In some embodiments , the composition provided 
about 8 . 5 g , about 9 g , about 9 . 5 g , about 10 g , or more . herein is a hard gelatin capsule . In some embodiments , the 

In some embodiments , the amount of one or more of composition provided herein is a soft gelatin capsule . In 
polymorph ( s ) provided herein in a composition provided some embodiments , the composition provided herein com 
herein is in a range of about 0 . 0001 to about 10 g , about 5 prises Form C of a compound of Formula ( 1 ) . In some 
0 . 0005 to about 9 g , about 0 . 001 to about 8 g , about 0 . 005 embodiments , the composition provided herein comprises 
to about 7 g , about 0 . 01 to about 6 g about , 0 . 05 to about 5 Form A of a compound of Formula ( I ) . In some embodi 
g , about 0 . 1 to about 4 g , about 0 . 5 to about 4 g , or about 1 ments , the composition provided herein comprises an amor 
to about 3 g . phous form of a compound of Formula ( I ) . In some embodi 

In one embodiment , the polymorphs provided herein are 10 ments , the composition provided herein comprises a mixture 
effective over a wide dosage range . For example , in the of two or more polymorphs of a compound of Formula ( I ) , 
treatment of adult humans , dosages from about 0 . 01 to about or a pharmaceutically acceptable salt , solvate , or hydrate 
1000 mg , from about 0 . 5 to about 100 mg , from about 1 to thereof , e . g . , polymorphs described herein . 
about 50 mg , and from about 5 to about 40 mg per day are In other embodiments , the composition provided herein 
examples of dosages that can be used . An exemplary dosage 15 includes one or more compounds of Formula ( I ) and is a 
is about 10 to about 30 mg per day . The exact dosage will suspension comprising carboxymethyl cellulose and water . 
depend upon the route of administration , the form in which In one embodiment , the composition provided herein can 
a polymorph is administered , the subject to be treated , the further comprise one or more excipients , such as , e . g . , 
body weight of the subject to be treated , and the preference polysorbate , polyethyleneglycol , cyclodextrin , dextrose , 
and experience of the attending physician . 20 n - methylpyrrolidone , pH buffers , dilute hydrochloric acid , 

Described below are non - limiting exemplary pharmaceu - polyoxyethylene esters of 12 - hydroxystearic acid , or a mix 
tical compositions and methods for preparing the same . ture of two or more thereof . In one embodiment , the process 
Pharmaceutical Compositions for Oral Administration : for preparing the suspension includes , but is not limited to , 

In some embodiments , provided herein is a pharmaceu - combining a pre - determined amount of a compound of 
tical composition for oral administration , wherein the com - 25 Formula ( I ) in powder form with a vehicle , such as com 
position comprises a polymorph provided herein or a phar - mercially available medium viscosity USP carboxymethyl 
maceutically acceptable form ( e . g . , pharmaceutically cellulose sodium ( CMC ) in Sterile Water for Injection 
acceptable salts , hydrates , solvates , chelates , non - covalent ( SWFI ) . 
complexes , isomers , prodrugs , and isotopically labeled In some embodiments , provided herein is a solid phar 
derivatives ) thereof , and a pharmaceutically acceptable 30 maceutical composition suitable for oral administration , 
excipient ( e . g . , an excipient suitable for oral administration ) . comprising : ( i ) an effective amount of a compound provided 

In one embodiment , the composition provided herein is a herein or a pharmaceutically acceptable form ( e . g . , pharma 
solid dosage form comprising a polymorph of a compound ceutically acceptable salts , hydrates , solvates , chelates , non 
of Formula ( I ) , or a pharmaceutically acceptable salt , sol covalent complexes , isomers , prodrugs , and isotopically 
vate , or hydrate thereof , and one or more pharmaceutically 35 labeled derivatives ) thereof ; optionally ( ii ) an effective 
acceptable excipients . In one embodiment , the composition amount of a second agent ; and ( iii ) one or more pharma 
provided herein is a single unit dosage form comprising a ceutical excipients suitable for oral administration . In some 
polymorph of a compound of Formula ( 1 ) , or a pharmaceu - embodiments , the composition further contains : ( iv ) an 
tically acceptable salt , solvate , or hydrate thereof . In one effective amount of a third agent . 
embodiment , the composition provided herein is a tablet or 40 In some embodiments , provided herein is a liquid phar 
a capsule . In one embodiment , the composition provided maceutical composition suitable for oral administration . In 
herein comprises a therapeutically effective amount of a some embodiments , provided herein is a capsule dosage 
polymorph of a compound of Formula ( I ) , or a pharmaceu - form suitable for oral administration . 
tically acceptable salt , solvate , or hydrate thereof . In certain embodiments , pharmaceutical compositions 

In one embodiment , the composition provided herein 45 provided herein suitable for oral administration can be 
comprises a therapeutically effective amount of a polymorph presented as discrete dosage forms , such as capsules , pills , 
of a compound of Formula ( I ) , or a pharmaceutically accept cachets , or tablets , or liquids or aerosol sprays each con 
able salt , solvate , or hydrate thereof . In some embodiments , taining a predetermined amount of an active ingredient as a 
the therapeutically effective amount is about 0 . 5 , about 1 , powder or in granules , a solution , or a suspension in an 
about 2 , about 3 , about 4 , about 5 , about 10 , about 15 , about 50 aqueous or non - aqueous liquid , an oil - in - water emulsion , or 
20 , about 25 , about 30 , about 35 , about 40 , about 45 , about a water - in - oil liquid emulsion . In general , for solid forms , 
50 , about 55 , about 60 , about 65 , about 70 , about 75 , about the compositions are prepared by uniformly and intimately 
80 , about 85 , about 90 , about 95 , about 100 , about 110 , about admixing the active ingredient with liquid carriers or finely 
120 , about 130 , about 140 , about 150 , about 160 , about 170 , divided solid carriers or both , and then , if necessary , shaping 
about 180 , about 190 , about 200 , about 210 , about 220 , 55 the product into a certain presentation . For example , a tablet 
about 230 , about 240 , about 250 , about 260 , about 270 , can be prepared by compression or molding , optionally with 
about 280 , about 290 , about 300 , about 325 , about 350 , one or more accessory ingredients . Compressed tablets can 
about 375 , about 400 , about 425 , about 450 , about 475 , be prepared by compressing in a suitable machine the active 
about 500 , about 600 , about 700 , about 800 , about 900 , or ingredient in a free - flowing form such as powder or gran 
about 1000 mg , or more . In one embodiment , the compo - 60 ules , optionally mixed with an excipient such as , but not 
sition provided herein comprises at least one pharmaceuti - limited to , a binder , a lubricant , an inert diluent , and / or a 
cally acceptable carrier or excipient . In some embodiments , surface active or dispersing agent . Molded tablets can be 
the composition provided herein comprises one or more made by molding in a suitable machine a mixture of the 
pharmaceutically acceptable carrier ( s ) or excipient ( s ) , powdered compound moistened with an inert liquid or 
including , e . g . , microcrystalline cellulose , crospovidone , 65 semi - solid diluent . 
and / or magnesium stearate . In one embodiment , the com - Solid compositions of a similar type can be employed as 
position provided herein is an immediate - release dosage fillers in soft and hard - filled gelatin capsules using such 
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excipients as lactose or milk sugar as well as high molecular carriers such as starches , sugars , micro - crystalline cellulose , 
weight polyethylene glycols and the like . The solid dosage diluents , granulating agents , lubricants , binders , and disin 
forms of tablets , dragees , capsules , pills , and granules can be tegrating agents can be used in the case of oral solid 
prepared with coatings and shells such as enteric coatings preparations , in some embodiments , without employing the 
and other coatings well known in the pharmaceutical for - 5 use of lactose . For example , suitable carriers include pow 
mulating art . They can optionally comprise opacifying ders , capsules , and tablets , with solid oral preparations . In 
agents and can be of a composition that they release the some embodiments , tablets can be coated by standard aque 
active ingredient ( s ) only , or preferentially , in a certain part o us or nonaqueous techniques . 
of the intestinal tract , optionally , in a delayed manner . In one embodiment , the active ingredient can optionally 
Examples of embedding compositions which can be used 10 be mixed with one or more inert , pharmaceutically accept 
include polymeric substances and waxes . Solid composi - able excipient or carrier such as sodium citrate or dicalcium 
tions of a similar type can be employed as fillers in soft and phosphate and / or a ) fillers or extenders such as starches , 
hard - filled gelatin capsules using such excipients as lactose lactose , sucrose , glucose , mannitol , and silicic acid , b ) 
or milk sugar as well as high molecular weight polyethylene binders such as , for example , carboxymethylcellulose , alg 
glycols and the like . 15 inates , gelatin , polyvinylpyrrolidinone , sucrose , and acacia , 

The active ingredients can be in micro - encapsulated form c ) humectants such as glycerol , d ) disintegrating agents such 
and can optionally contain one or more excipients as noted as agar , calcium carbonate , potato or tapioca starch , alginic 
above . The solid dosage forms of tablets , dragees , capsules , acid , certain silicates , and sodium carbonate , e ) solution 
pills , and granules can be prepared with coatings and shells retarding agents such as paraffin , f ) absorption accelerators 
such as enteric coatings , release controlling coatings and 20 such as quaternary ammonium compounds , g ) wetting 
other coatings well known in the pharmaceutical formulat - agents such as , for example , cetyl alcohol and glycerol 
ing art . In such solid dosage forms the active ingredient can monostearate , h ) absorbents such as kaolin and bentonite 
be admixed with at least one inert diluent such as sucrose , clay , and i ) lubricants such as talc , calcium stearate , mag 
lactose or starch . Such dosage forms can comprise , as is nesium stearate , solid polyethylene glycols , sodium lauryl 
normal practice , additional substances other than inert 25 sulfate , and mixtures thereof . In the case of capsules , tablets 
diluents , e . g . , tableting lubricants and other tableting aids and pills , the dosage form can comprise buffering agents . 
such a magnesium stearate and microcrystalline cellulose . In In certain embodiments , binders suitable for use in phar 
the case of capsules , tablets and pills , the dosage forms can maceutical compositions and dosage forms include , but are 
comprise buffering agents . They can optionally comprise not limited to , corn starch , potato starch , or other starches , 
opacifying agents and can be of a composition that they 30 gelatin , natural and synthetic gums such as acacia , sodium 
release the active ingredient ( s ) only , or preferentially , in a alginate , alginic acid , other alginates , powdered tragacanth , 
certain part of the intestinal tract , optionally , in a delayed guar gum , cellulose and its derivatives ( e . g . , ethyl cellulose , 
manner . Examples of embedding compositions which can be cellulose acetate , carboxymethyl cellulose calcium , sodium 
used include polymeric substances and waxes . carboxymethyl cellulose ) , polyvinyl pyrrolidone , methyl 

Also provided herein are anhydrous pharmaceutical com - 35 cellulose , pre - gelatinized starch , hydroxypropyl methyl cel 
positions and dosage forms comprising an active ingredient , lulose , microcrystalline cellulose , and mixtures of two or 
since water can facilitate the degradation of some com more thereof . In some embodiments , exemplary binding 
pounds . For example , water can be added ( e . g . , 5 % in the agents include , but are not limited to , starch ( e . g . cornstarch 
pharmaceutical arts as a means of simulating long - term and starch paste ) ; gelatin ; sugars ( e . g . sucrose , glucose , 
storage in order to determine characteristics such as shelf - 40 dextrose , dextrin , molasses , lactose , lactitol , mannitol , etc . ) ; 
life or the stability of formulations over time . Anhydrous natural and synthetic gums ( e . g . acacia , sodium alginate , 
pharmaceutical compositions and dosage forms provided extract of fish moss , panwar gum , ghatti gum , mucilage of 
herein can be prepared using anhydrous or low moisture isapol husks , carboxymethylcellulose , methylcellulose , eth 
containing ingredients and low moisture or low humidity ylcellulose , hydroxyethylcellulose , hydroxypropyl cellu 
conditions . Pharmaceutical compositions and dosage forms 45 lose , hydroxypropyl methylcellulose , microcrystalline cel 
provided herein which contain lactose can be made anhy - lulose , cellulose acetate , poly ( vinyl - pyrrolidone ) , 
drous if substantial contact with moisture and / or humidity magnesium aluminum silicate ( Veegum ) , and larch araboga 
during manufacturing , packaging , and / or storage is lactan ) ; alginates ; polyethylene oxide ; polyethylene glycol ; 
expected . An anhydrous pharmaceutical composition can be inorganic calcium salts ; silicic acid ; polymethacrylates ; 
prepared and stored such that its anhydrous nature is main - 50 waxes ; water ; alcohol ; etc . ; and mixtures of two or more 
tained . Accordingly , anhydrous compositions can be pack - thereof . 
aged using materials known to prevent exposure to water Examples of suitable fillers for use in the pharmaceutical 
such that they can be included in suitable formulary kits . compositions and dosage forms disclosed herein include , but 
Examples of suitable packaging include , but are not limited are not limited to , talc , calcium carbonate ( e . g . , granules or 
to , hermetically sealed foils , plastic or the like , unit dose 55 powder ) , microcrystalline cellulose , powdered cellulose , 
containers , blister packs , and strip packs . dextrates , kaolin , mannitol , silicic acid , sorbitol , starch , 

In certain embodiments , an active ingredient can be pre - gelatinized starch , and mixtures of two or more thereof . 
combined in an intimate admixture with a pharmaceutical In certain embodiments , disintegrants can be used in the 
carrier according to conventional pharmaceutical com - compositions provided herein to provide tablets that disin 
pounding techniques . The carrier can take a wide variety of 60 tegrate when exposed to an aqueous environment . Too much 
forms depending on the form of preparation intended for of a disintegrant can produce tablets which can disintegrate 
administration . In preparing the compositions for an oral in the bottle . Too little can be insufficient for disintegration 
dosage form , any of the usual pharmaceutical media can be to occur and can thus alter the rate and extent of release of 
employed as carriers , such as , for example , water , glycols , the active ingredient ( s ) from the dosage form . Thus , a 
oils , alcohols , flavoring agents , preservatives , coloring 65 sufficient amount of disintegrant that is neither too little nor 
agents , and the like in the case of oral liquid preparations too much to detrimentally alter the release of the active 
( such as suspensions , solutions , and elixirs ) or aerosols ; or ingredient ( s ) can be used to form the dosage forms of the 
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polymorphs disclosed herein . The amount of disintegrant flavoring agents , coloring matter or dyes and , in some 
used can vary based upon the type of formulation and mode embodiments , emulsifying and / or suspending agents , 
of administration . In certain embodiments , about 0 . 5 to together with such diluents as water , ethanol , propylene 
about 15 weight percent of disintegrant , or about 1 to about glycol , glycerin , and various combinations thereof . 
5 weight percent of disintegrant , can be used in a pharma - 5 In certain embodiments , tablets can be uncoated or coated 
ceutical composition provided herein . Disintegrants that can by known techniques to delay disintegration and absorption 
be used to form pharmaceutical compositions and dosage in the gastrointestinal tract and thereby provide a sustained 
forms provided herein include , but are not limited to , action over a longer period . For example , a time delay agar - agar , alginic acid , calcium carbonate , microcrystalline material , such as glyceryl monostearate or glyceryl distear cellulose , croscarmellose sodium , crospovidone , polacrilin 10 ate , can be employed . Formulations for oral use can also be potassium , sodium starch glycolate , potato or tapioca starch , presented as hard gelatin capsules , wherein the active ingre pre - gelatinized starch , other starches , clays , other algins , 
other celluloses , gums , and mixtures of two or more thereof . dient is mixed with an inert solid diluent , for example , 

calcium carbonate , calcium phosphate , or kaolin ; or as soft In certain embodiments , lubricants which can be used to 
form pharmaceutical compositions and dosage forms pro - 15 gele s pro 15 gelatin capsules , wherein the active ingredient is mixed with 
vided herein include , but are not limited to , calcium stearate , water or an oil medium , for example , peanut oil , liquid 
magnesium stearate , mineral oil , light mineral oil , glycerin , paraffin , or olive oil . 
glyceryl behanate , sorbitol , mannitol , polyethylene glycol , In certain embodiments , surfactants which can be used to 
other glycols , stearic acid , sodium lauryl sulfate , sodium form pharmaceutical compositions and dosage forms pro 
benzoate , sodium acetate , sodium chloride , leucine , magne - 20 vided herein include , but are not limited to , hydrophilic 
sium lauryl sulfate , talc , hydrogenated vegetable oil ( e . g . , surfactants , lipophilic surfactants , and mixtures of two or 
peanut oil , cottonseed oil , sunflower oil , sesame oil , olive more thereof . For example , a mixture of hydrophilic surfac 
oil , corn oil , and soybean oil ) , zinc stearate , ethyl oleate , tants can be employed , a mixture of lipophilic surfactants 
ethylaureate , agar , malt , and mixtures of two or more can be employed , or a mixture of at least one hydrophilic 
thereof . Additional lubricants include , for example , a syloid 25 surfactant and at least one lipophilic surfactant can be 
silica gel , a coagulated aerosol of synthetic silica , or mix - employed . 
tures of two or more thereof . In certain embodiments , a In certain embodiments , a suitable hydrophilic surfactant 
lubricant can optionally be added , in an amount of less than can generally have an HLB value of at least 10 , while 
about 1 weight percent of the pharmaceutical composition . suitable lipophilic surfactants can generally have an HLB 

In some embodiments , a pharmaceutical composition or 30 value of or less than about 10 . An empirical parameter used 
dosage form provided herein comprises colloid particle ( s ) . to characterize the relative hydrophilicity and hydrophobic 
In some cases , colloid particles include at least one cationic i ty of non - ionic amphiphilic compounds is the hydrophilic 
agent and at least one non - ionic surfactant , such as a lipophilic balance ( “ HLB " value ) . Surfactants with lower 
poloxamer , tyloxapol , a polysorbate , a polyoxyethylene cas - HLB values are more lipophilic or hydrophobic , and have 
tor oil derivative , a sorbitan ester , or a polyoxyl stearate . In 35 greater solubility in oils , while surfactants with higher HLB 
some cases , the cationic agent is an alkylamine , a tertiary values are more hydrophilic , and have greater solubility in 
alkyl amine , a quaternary ammonium compound , a cationic aqueous solutions . Hydrophilic surfactants are generally 
lipid , an amino alcohol , a biguanidine salt , a cationic com - considered to be those compounds having an HLB value 
pound , or a mixture of two or more thereof . In some cases , greater than about 10 , as well as anionic , cationic , or 
the cationic agent is a biguanidine salt , such as chlorhexi - 40 zwitterionic compounds for which the HLB scale is not 
dine , polyaminopropyl biguanidine , phenformin , alkylbigu - generally applicable . Similarly , lipophilic ( i . e . , hydropho 
anidine , or a mixture of two or more thereof . In some cases , bic ) surfactants are compounds having an HLB value equal 
the quaternary ammonium Formula ( I ) is a benzalkonium to or less than about 10 . However , HLB value of a surfactant 
halide , lauralkonium halide , cetrimide , hexadecyltrimethyl - is merely a rough guide generally used to enable formulation 
ammonium halide , tetradecyltrimethyl - ammonium halide , 45 of industrial , pharmaceutical , and cosmetic emulsions . 
dodecyltrimethylammonium halide , cetrimonium halide , In certain embodiments , hydrophilic surfactants can be 
benzethonium halide , behenalkonium halide , cetalkonium either ionic or non - ionic . Suitable ionic surfactants include , 
halide , cetethyldimonium halide , cetylpyridinium halide , but are not limited to , alkylammonium salts ; fusidic acid 
benzododecinium halide , chlorallyl methenamine halide , salts ; fatty acid derivatives of amino acids , oligopeptides , 
rnyristylalkonium halide , stearalkonium halide , or a mixture 50 and polypeptides ; glyceride derivatives of amino acids , 
of two or more thereof . In some cases , cationic agent is a oligopeptides , and polypeptides ; lecithins and hydrogenated 
benzalkonium chloride , lauralkonium chloride , benzodode - lecithins ; lysolecithins and hydrogenated lysolecithins ; 
cinium bromide , benzethenium chloride , hexadecyltrimeth phospholipids and derivatives thereof ; lysophospholipids 
ylammonium bromide , tetradecyltrimethylammonium bro - and derivatives thereof ; carnitine fatty acid ester salts ; salts 
mide , dodecyltrimethylammonium bromide , or a mixture of 55 of alkylsulfates ; fatty acid salts ; sodium docusate ; acylac 
two or more thereof . In some cases , colloid particles com tylates ; mono - and di - acetylated tartaric acid esters of mono 
prise an oil phase . In some cases , the oil phase is mineral oil , and di - glycerides ; succinylated mono - and di - glycerides ; 
light mineral oil , medium chain triglycerides ( MCT ) , coco - citric acid esters of mono - and di - glycerides ; and mixtures of 
nut oil , hydrogenated oils comprising hydrogenated cotton - two or more thereof . 
seed oil , hydrogenated palm oil , hydrogenate castor oil , 60 Within the aforementioned group , ionic surfactants 
hydrogenated soybean oil , polyoxyethylene hydrogenated include , by way of example : lecithins , lysolecithin , phos 
castor oil derivatives comprising poluoxyl - 40 hydrogenated pholipids , lysophospholipids and derivatives thereof ; carni 
castor oil , polyoxyl - 60 hydrogenated castor oil , or polyoxyl - tine fatty acid ester salts ; salts of alkylsulfates ; fatty acid 
100 hydrogenated castor oil . salts ; sodium docusate ; acylactylates ; mono - and di - acety 

In one embodiment , when aqueous suspensions and / or 65 lated tartaric acid esters of mono - and di - glycerides ; succi 
elixirs are intended for oral administration , the active ingre - nylated mono - and di - glycerides ; citric acid esters of mono 
dient therein can be combined with various sweetening or and di - glycerides ; and mixtures of two or more thereof . 



95 
US RE46 , 621 E 

96 
In certain embodiments , ionic surfactants can be ionized alcohol fatty acids esters ; propylene glycol fatty acid esters ; 

forms of lecithin , lysolecithin , phosphatidylcholine , phos - sorbitan fatty acid esters ; polyethylene glycol sorbitan fatty 
phatidylethanolamine , phosphatidylglycerol , phosphatidic acid esters ; sterols and sterol derivatives ; polyoxyethylated 
acid , phosphatidylserine , lysophosphatidylcholine , lyso sterols and sterol derivatives ; polyethylene glycol alkyl 
phosphatidylethanolamine , lysophosphatidylglycerol , lyso - 5 ethers ; sugar esters ; sugar ethers ; lactic acid derivatives of 
phosphatidic acid , lysophosphatidylserine , PEG - phosphati - mono - and diglycerides ; hydrophobic transesterification 
dylethanolamine , PVP - phosphatidylethanolamine , lactylic products of a polyol with at least one member of the group 
esters of fatty acids , stearoyl - 2 - lactylate , stearoyl lactylate , consisting of glycerides , vegetable oils , hydrogenated veg 
succinylated monoglycerides , mono / diacetylated tartaric etable oils , fatty acids and sterols ; oil - soluble vitamins / 
acid esters of mono / diglycerides , citric acid esters of mono / 10 vitamin derivatives ; and mixtures of two or more thereof . 
diglycerides , cholylsarcosine , caproate , caprylate , caprate , Within this group , lipophilic surfactants include glycerol 
laurate , myristate , palmitate , oleate , ricinoleate , linoleate , fatty acid esters , propylene glycol fatty acid esters , and 
linolenate , stearate , lauryl sulfate , teracecyl sulfate , docu - mixtures of two more more thereof ; or include hydrophobic 
sate , lauroyl carnitines , palmitoyl carnitines , myristoyl car transesterification products of a polyol with at least one 
nitines , salts thereof , and mixtures of two or more thereof . 15 member of the group consisting of vegetable oils , hydroge 

In certain embodiments , hydrophilic non - ionic surfactants nated vegetable oils , and triglycerides . 
can include , but are not limited to , alkylglucosides ; alkyl - In one embodiment , the pharmaceutical composition can 
maltosides ; alkylthioglucosides ; lauryl macrogolglycerides ; include a solubilizer to ensure good solubilization and / or 
polyoxyalkylene alkyl ethers such as polyethylene glycol dissolution of a compound provided herein and / or to mini 
alkyl ethers ; polyoxyalkylene alkylphenols such as polyeth - 20 mize precipitation of a compound provided herein . This can 
ylene glycol alkyl phenols ; polyoxyalkylene alkyl phenol be useful for compositions for non - oral use , e . g . , composi 
fatty acid esters such as polyethylene glycol fatty acids tions for injection . A solubilizer can also be added to 
monoesters and polyethylene glycol fatty acids diesters ; increase the solubility of a hydrophilic drug and / or other 
polyethylene glycol glycerol fatty acid esters ; polyglycerol components , such as surfactants , or to maintain the compo 
fatty acid esters ; polyoxyalkylene sorbitan fatty acid esters 25 sition as a stable or homogeneous solution or dispersion . 
such as polyethylene glycol sorbitan fatty acid esters ; hydro - Examples of suitable solubilizers include , but are not 
philic transesterification products of a polyol with at least limited to , the following : alcohols and polyols , such as 
one member of the group consisting of glycerides , vegetable ethanol , isopropyl alcohol , butanol , benzyl alcohol , ethylene 
oils , hydrogenated vegetable oils , fatty acids , and sterols ; glycol , propylene glycol , butanediols and isomers thereof , 
polyoxyethylene sterols , derivatives , and analogues thereof ; 30 glycerol , pentaerythritol , sorbitol , mannitol , transcutol , dim 
polyoxyethylated vitamins and derivatives thereof ; polyoxy - ethyl isosorbide , polyethylene glycol , polypropylene glycol , 
ethylene - polyoxypropylene block copolymers ; and mixtures polyvinylalcohol , hydroxypropyl methylcellulose and other 
thereof ; polyethylene glycol sorbitan fatty acid esters and cellulose derivatives , cyclodextrins and cyclodextrin deriva 
hydrophilic transesterification products of a polyol with at tives ; ethers of polyethylene glycols having an average 
least one member of the group consisting of triglycerides , 35 molecular weight of about 200 to about 6000 , such as 
vegetable oils , hydrogenated vegetable oils , and mixtures of tetrahydrofurfuryl alcohol PEG ether ( glycofurol ) or 
two or more thereof . The polyol can be glycerol , ethylene methoxy PEG ; amides and other nitrogen - containing com 
glycol , polyethylene glycol , sorbitol , propylene glycol , pen - pounds such as 2 - pyrrolidone , 2 - piperidone , e - caprolactam , 
taerythritol , or a saccharide . N - alkylpyrrolidone , N - hydroxyalkylpyrrolidone , N - alkylpi 

Other hydrophilic - non - ionic surfactants include , without 40 peridone , N - alkylcaprolactam , dimethylacetamide and poly 
limitation , PEG - 10 laurate , PEG - 12 laurate , PEG - 20 laurate , vinylpyrrolidone ; esters such as ethyl propionate , tributyl 
PEG - 32 laurate , PEG - 32 dilaurate , PEG - 12 oleate , PEG - 15 citrate , acetyl triethylcitrate , acetyl tributyl citrate , 
oleate , PEG - 20 oleate , PEG - 20 dioleate , PEG - 32 oleate , triethylcitrate , ethyl oleate , ethyl caprylate , ethyl butyrate , 
PEG - 200 oleate , PEG - 400 oleate , PEG - 15 stearate , PEG - 32 triacetin , propylene glycol monoacetate , propylene glycol 
distearate , PEG - 40 stearate , PEG - 100 Stearate , PEG - 20 45 diacetate , e - caprolactone and isomers thereof , 8 - valerolac 
dilaurate , PEG - 25 glyceryl trioleate , PEG - 32 dioleate , PEG - tone and isomers thereof , B - butyrolactone and isomers 
20 glyceryl laurate , PEG - 30 glyceryl laurate , PEG - 20 glyc - thereof ; and other solubilizers known in the art , such as 
eryl stearate , PEG - 20 glyceryl Oleate , PEG - 30 glyceryl d imethyl acetamide , dimethyl isosorbide , N - methyl pyrroli 
oleate , PEG - 30 glyceryl laurate , PEG - 40 glyceryl laurate , dones , monooctanoin , diethylene glycol monoethyl ether , 
PEG - 40 palm kernel oil , PEG - 50 hydrogenated castor oil , 50 water , and mixtures of two or more thereof . In certain 
PEG - 40 castor oil , PEG - 35 castor oil , PEG - 60 castor oil , embodiments , a solubilizer comprising polyglycol mono 
PEG - 40 hydrogenated castor oil , PEG - 60 hydrogenated and di - esters of 12 - hydroxystearic acid and about 30 % free 
castor oil , PEG - 60 corn oil , PEG - 6 caprate / caprylate glyc - polyethylene glycol ( available as Solutol® HS 15 ) is used as 
erides , PEG - 8 caprate / caprylate glycerides , polyglyceryl - 10 a solubilizer in a composition provided herein . 
laurate , PEG - 30 cholesterol , PEG - 25 phyto sterol , PEG - 30 55 In certain embodiments , mixtures of solubilizers can be 
soya sterol , PEG - 20 trioleate , PEG - 40 sorbitan oleate , PEG - used . Examples include , but not limited to , mixtures of two 
80 sorbitan laurate , polysorbate 20 , polysorbate 80 , POE - 9 or more of triacetin , triethylcitrate , ethyl oleate , ethyl capry 
lauryl ether , POE - 23 lauryl ether , POE - 10 oleyl ether , POE late , dimethylacetamide , N - methylpyrrolidone , N - hydroxy 
20 oleyl ether , POE - 20 stearyl ether , tocopheryl PEG - 100 ethylpyrrolidone , polyvinylpyrrolidone , hydroxypropyl 
succinate , PEG - 24 cholesterol , polyglyceryl - 10oleate , 60 methylcellulose , hydroxypropyl cyclodextrins , ethanol , 
Tween® 40 , Tween® 60 , sucrose monostearate , sucrose polyethylene glycol 200 - 100 , glycofurol , transcutol , propyl 
monolaurate , sucrose monopalmitate , PEG 10 - 100 nonyl ene glycol , or dimethyl isosorbide . In certain embodiments , 
phenol series , PEG 15 - 100 octyl phenol series , and polox solubilizers include sorbitol , glycerol , triacetin , ethyl alco 
amers , and mixtures of two or more thereof . hol , PEG - 400 , glycofurol , and propylene glycol . 

In certain embodiments , suitable lipophilic surfactants 65 In certain embodiments , the amount of solubilizer that can 
include , by way of example only : fatty alcohols ; glycerol be included is not particularly limited . The amount of a 
fatty acid esters ; acetylated glycerol fatty acid esters ; lower given solubilizer can be limited to a bioacceptable amount , 
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which can be readily determined by one of skill in the art . Exemplary preservatives can include antioxidants , chelat 
In some circumstances , it can be advantageous to include ing agents , antimicrobial preservatives , antifungal preserva 
amounts of solubilizers far in excess of bioacceptable tives , alcohol preservatives , acidic preservatives , and other 
amounts , for example to maximize the concentration of the preservatives . Exemplary antioxidants include , but are not 
drug , with excess solubilizer removed prior to providing the 5 limited to , alpha tocopherol , ascorbic acid , acorbyl palmi 
composition to a subject using conventional techniques , tate , butylated hydroxyanisole , butylated hydroxytoluene , 

such as distillation or evaporation . Thus , if present , the monothioglycerol , potassium metabisulfite , propionic acid , 
solubilizer can be in a weight ratio of about 10 % , about 25 % , propyl gallate , sodium ascorbate , sodium bisulfite , sodium 
about 50 % , about 100 % , or up to about 200 % by weight , metabisulfite , and sodium sulfite . Exemplary chelating 
based on the combined weight of the drug , and other 10 agents include ethylenediaminetetraacetic acid ( EDTA ) , cit 

ric acid monohydrate , disodium edetate , dipotassium ede excipients . In some embodiments , very small amounts of tate , edetic acid , fumaric acid , malic acid , phosphoric acid , solubilizer can also be used , such as about 5 % , about 2 % , sodium edetate , tartaric acid , and trisodium edetate . Exem about 1 % , or even less . In certain embodiments , the solu plary antimicrobial preservatives include , but are not limited 
bilizer can be present in an amount of about 1 % to about 15 to about 15 to , benzalkonium chloride , benzethonium chloride , benzyl 100 % , or about 5 % to about 25 % by weight . alcohol , bronopol , cetrimide , cetylpyridinium chloride , 

In one embodiment , a composition provided herein can chlorhexidine , chlorobutanol , chlorocresol , chloroxylenol , 
further include one or more pharmaceutically acceptable further include one or more pharmaceutically acceptable cresol , ethyl alcohol , glycerin , hexetidine , imidurea , phenol , 
additives and / or excipients . Such additives and excipients phenoxyethanol , phenylethyl alcohol , phenylmercuric 
include , without limitation , detackifiers , anti - foaming 20 nitrate , propylene glycol , and thimerosal . Exemplary anti 
agents , buffering agents , polymers , antioxidants , preserva - fungal preservatives include , but are not limited to , butyl 
tives , chelating agents , viscomodulators , tonicifiers , fla paraben , methyl paraben , ethyl paraben , propyl paraben , 
vorants , colorants , odorants , opacifiers , suspending agents , benzoic acid , hydroxybenzoic acid , potassium benzoate , 
binders , fillers , plasticizers , lubricants , and mixtures of two potassium sorbate , sodium benzoate , sodium propionate , 
or more thereof . In another embodiment , a composition 25 and sorbic acid . Exemplary alcohol preservatives include , 
provided herein can further include one or more pharma - but are not limited to , ethanol , polyethylene glycol , phenol , 
ceutically acceptable additives and / or excipients , such as , phenolic compounds , bisphenol , chlorobutanol , hydroxy 
but not limited to , inert diluents , dispersing and / or granu benzoate , and phenylethyl alcohol . Exemplary acidic pre 
lating agents , surface active agents and / or emulsifiers , dis servatives include , but are not limited to , vitamin A , vitamin 
integrating agents , binding agents , preservatives , buffering 30 C , vitamin E , betacarotene , citric acid , acetic acid , dehy 
agents , lubricating agents , and / or oils . For example , excipi droacetic acid , ascorbic acid , sorbic acid , and phytic acid . 
ents such as cocoa butter and suppository waxes , coloring Other preservatives include , but are not limited to , tocoph 
agents , coating agents , sweetening , flavoring , and perfuming erol , tocopherol acetate , deteroxime mesylate , cetrimide , 
agents can be present in the composition . butylated hydroxyanisol ( BHA ) , butylated hydroxytoluened 

Exemplary surface active agents and / or emulsifiers 35 ( BHT ) , ethylenediamine , sodium lauryl sulfate ( SLS ) , 
include , but are not limited to , natural emulsifiers ( e . g . sodium lauryl ether sulfate ( SLES ) , sodium bisulfite , sodium 
acacia , agar , alginic acid , sodium alginate , tragacanth , chon - metabisulfite , potassium sulfite , potassium metabisulfite , 
drux , cholesterol , xanthan , pectin , gelatin , egg yolk , casein , Glydant® Plus , Phenonip , methylparaben , Germall® 115 , 
wool fat , cholesterol , wax , and lecithin ) , colloidal clays ( e . g . Germaben® II , NeoloneTM , KathonTM , and Euxyl® . In cer 
bentonite [ aluminum silicate ) and Veegum [ magnesium alu - 40 tain embodiments , the preservative is an anti - oxidant . In 
minum silicate ] ) , long chain amino acid derivatives , high other embodiments , the preservative is a chelating agent . 
molecular weight alcohols ( e . g . stearyl alcohol , cetyl alco - Exemplary oils include , but are not limited to , almond , 
hol , oleyl alcohol , triacetin monostearate , ethylene glycol apricot kernel , avocado , babassu , bergamot , black current 
distearate , glyceryl monostearate , and propylene glycol seed , borage , cade , camomile , canola , caraway , carnauba , 
monostearate , polyvinyl alcohol ) , carbomers ( e . g . carboxy 45 castor , cinnamon , cocoa butter , coconut , cod liver , coffee , 
polymethylene , polyacrylic acid , acrylic acid polymer , and corn , cotton seed , emu , eucalyptus , evening primrose , fish , 
carboxyvinyl polymer ) , carrageenan , cellulosic derivatives flaxseed , geraniol , gourd , grape seed , hazel nut , hyssop , 
( e . g . carboxymethylcellulose sodium , powdered cellulose , isopropyl myristate , jojoba , kukui nut , lavandin , lavender , 
hydroxymethyl cellulose , hydroxypropyl cellulose , lemon , litsea cubeba , macademia nut , mallow , mango seed , 
hydroxypropyl methylcellulose , methylcellulose ) , sorbitan 50 meadowfoam seed , mink , nutmeg , olive , orange , orange 
fatty acid esters ( e . g . polyoxyethylene sorbitan monolaurate roughy , palm , palm kernel , peach kernel , peanut , poppy 
[ Tween® 20 ] , polyoxyethylene sorbitan [ Tween® 60 ] , poly - seed , pumpkin seed , rapeseed , rice bran , rosemary , saf 
oxyethylene sorbitan monooleate [ Tween® 80 ) , sorbitan flower , sandalwood , Sasquana , savoury , sea buckthorn , 
monopalmitate [ Span 40 ) , sorbitan monostearate [ Span 60 ] , sesame , shea butter , silicone , soybean , sunflower , tea tree , 
sorbitan tristearate [ Span 65 ] , glyceryl monooleate , sorbitan 55 thistle , tsubaki , vetiver , walnut , and wheat germ oils . Exem 
monooleate [ Span 80 ] ) , polyoxyethylene esters ( e . g . poly - plary oils include , but are not limited to , butyl stearate , 
oxyethylene monostearate [ Myrj 45 ] , polyoxyethylene caprylic triglyceride , capric triglyceride , cyclomethicone , 
hydrogenated castor oil , polyethoxylated castor oil , poly - diethyl sebacate , dimethicone 360 , isopropyl myristate , min 
oxymethylene stearate , and Solutol® ) , sucrose fatty acid eral oil , octyldodecanol , oleyl alcohol , silicone oil , and 
esters , polyethylene glycol fatty acid esters ( e . g . Cremo - 60 combinations thereof . 
phor® ) , polyoxyethylene ethers , ( e . g . polyoxyethylene lau - Exemplary granulating and / or dispersing agents include , 
ryl ether [ Brij 30 ] ) , poly ( vinyl - pyrrolidone ) , diethylene but are not limited to , potato starch , corn starch , tapioca 
glycol monolaurate , triethanolamine oleate , sodium oleate , starch , sodium starch glycolate , clays , alginic acid , guar 
potassium oleate , ethyl oleate , oleic acid , ethyl laurate , gum , citrus pulp , agar , bentonite , cellulose and wood prod 
sodium lauryl sulfate , Pluronic F 68 , Poloxamer 188 , cetri - 65 ucts , natural sponge , cation - exchange resins , calcium car 
monium bromide , cetylpyridinium chloride , benzalkonium bonate , silicates , sodium carbonate , cross - linked poly ( vinyl 
chloride , docusate sodium , etc . and / or combinations thereof . pyrrolidone ) ( crospovidone ) , sodium carboxymethyl starch 
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( sodium starch glycolate ) , carboxymethyl cellulose , cross - solvates , chelates , non - covalent complexes , isomers , prod 
linked sodium carboxymethyl cellulose ( croscarmellose ) , rugs , and isotopically labeled derivatives ) thereof , and a 
methylcellulose , pregelatinized starch ( starch 1500 ) , micro pharmaceutical excipient suitable for parenteral administra 
crystalline starch , water insoluble starch , calcium car tion . In some embodiments , provided herein are pharma 
boxymethyl cellulose , magnesium aluminum silicate 5 ceutical compositions for parenteral administration contain 
( Veegum® ) , sodium lauryl sulfate , quaternary ammonium ing : ( i ) an effective amount of a disclosed compound or a 
compounds , etc . , and combinations thereof . pharmaceutically acceptable form ( e . g . , pharmaceutically 

Exemplary diluents include , but are not limited to , cal acceptable salts , hydrates , solvates , chelates , non - covalent 
cium carbonate , sodium carbonate , calcium phosphate , complexes , isomers , prodrugs , and isotopically labeled 
dicalcium phosphate , calcium sulfate , calcium hydrogen 10 derivatives ) thereof ; optionally ( ii ) an effective amount of 
phosphate , sodium phosphate lactose , sucrose , cellulose , one or more second agents ; and ( iii ) one or more pharma 
microcrystalline cellulose , kaolin , mannitol , sorbitol , inosi - ceutical excipients suitable for parenteral administration . In 
tol , sodium chloride , dry starch , cornstarch , powdered sugar , some embodiments , the pharmaceutical composition further 
etc . , and combinations thereof . contains : ( iv ) an effective amount of a third agent . 

In another embodiment , an acid or a base can be incor - 15 In certain embodiments , the forms in which a composition 
porated into a composition provided herein to facilitate provided herein can be incorporated for administration by 
processing , to enhance stability , or for other reasons . injection include aqueous or oil suspensions , or emulsions , 
Examples of pharmaceutically acceptable bases include , but with sesame oil , corn oil , cottonseed oil , or peanut oil , as 
are not limited to , amino acids , amino acid esters , ammo - well as elixirs , mannitol , dextrose , or a sterile aqueous 
nium hydroxide , potassium hydroxide , sodium hydroxide , 20 solution , and similar pharmaceutical vehicles . 
sodium hydrogen carbonate , aluminum hydroxide , calcium Liquid dosage forms for oral and parenteral administra 
carbonate , magnesium hydroxide , magnesium aluminum tion include , but are not limited to , pharmaceutically accept 
silicate , synthetic aluminum silicate , synthetic hydrocalcite , able emulsions , microemulsions , solutions , suspensions , 
magnesium aluminum hydroxide , diisopropylethylamine , syrups and elixirs . In addition to the active ingredients , the 
ethanolamine , ethylenediamine , triethanolamine , triethyl - 25 liquid dosage forms can comprise inert diluents commonly 
amine , triisopropanolamine , trimethylamine , tris ( hy - used in the art such as , for example , water or other solvents , 
droxymethyl ) aminomethane ( TRIS ) , and the like . In certain solubilizing agents and emulsifiers such as ethyl alcohol , 
embodiments , pharmaceutically acceptable bases are salts of isopropyl alcohol , ethyl carbonate , ethyl acetate , benzyl 
a pharmaceutically acceptable acid . Examples of pharma - alcohol , benzyl benzoate , propylene glycol , 1 , 3 - butylene 
ceutically acceptable acids include , but are not limited to , 30 glycol , dimethylformamide , oils in particular , cottonseed , 
acetic acid , acrylic acid , adipic acid , alginic acid , alkane - groundnut , corn , germ , olive , castor , and sesame oils ) , 
sulfonic acid , amino acids , ascorbic acid , benzoic acid , boric glycerol , tetrahydrofurfuryl alcohol , polyethylene glycols 
acid , butyric acid , carbonic acid , citric acid , fatty acids , and fatty acid esters of sorbitan , and mixtures thereof . In 
formic acid , fumaric acid , gluconic acid , hydroquinosulfonic certain embodiments for parenteral administration , the com 
acid , isoascorbic acid , lactic acid , maleic acid , oxalic acid , 35 pounds disclosed herein can be mixed with solubilizing 
parabromophenylsulfonic acid , propionic acid , p - toluene - agents such as Cremophor® , alcohols , oils , modified oils , 
sulfonic acid , salicylic acid , stearic acid , succinic acid , glycols , polysorbates , cyclodextrins , polymers , and combi 
tannic acid , tartaric acid , thioglycolic acid , toluenesulfonic nations thereof . 
acid , uric acid , and the like ; and salts of polyprotic acids , In certain embodiments , aqueous solutions in saline are 
such as sodium phosphate , disodium hydrogen phosphate , 40 used for injection . In certain embodiments , ethanol , glyc 
and sodium dihydrogen phosphate . When the base is a salt , erol , propylene glycol , liquid polyethylene glycol , or the like 
the cation can be any convenient and pharmaceutically and suitable mixtures thereof ) , cyclodextrin derivatives , or 
acceptable cation , such as ammonium , alkali metals , alka - vegetable oils can be employed . The sterile injectable prepa 
line earth metals , and the like . Example can include , but not ration can be a sterile injectable solution , suspension or 
limited to , sodium , potassium , lithium , magnesium , calcium 45 emulsion in a nontoxic parenterally acceptable diluent or 
and ammonium . solvent , for example , as a solution in 1 , 3 - butanediol . Among 

In one embodiment , suitable acids are pharmaceutically the exemplary vehicles and solvents that can be employed 
acceptable organic or inorganic acids . Examples of suitable are water , Ringer ' s solution , U . S . P . and isotonic sodium 
inorganic acids include , but are not limited to , hydrochloric chloride solution . In addition , sterile , fixed oils are conven 
acid , hydrobromic acid , hydriodic acid , sulfuric acid , nitric 50 tionally employed as a solvent or suspending medium . For 
acid , boric acid , phosphoric acid , and the like . Examples of this purpose , any bland fixed oil can be employed including 
suitable organic acids include , but are not limited to , acetic synthetic mono - or diglycerides . In addition , fatty acids such 
acid , acrylic acid , adipic acid , alginic acid , alkanesulfonic as oleic acid are used in the preparation of injectables . The 
acids , amino acids , ascorbic acid , benzoic acid , boric acid , proper fluidity can be maintained , for example , by the use of 
butyric acid , carbonic acid , citric acid , fatty acids , formic 55 a coating , such as lecithin , for the maintenance of a certain 
acid , fumaric acid , gluconic acid , hydroquinosulfonic acid , particle size in the case of dispersion or by the use of 
isoascorbic acid , lactic acid , maleic acid , methanesulfonic surfactants . In certain embodiments , the prevention of the 
acid , oxalic acid , para - bromophenylsulfonic acid , propionic action of microorganisms can be brought about by various 
acid , p - toluenesulfonic acid , salicylic acid , stearic acid , antibacterial and antifungal agents , for example , parabens , 
succinic acid , tannic acid , tartaric acid , thioglycolic acid , 60 chlorobutanol , phenol , sorbic acid , thimerosal , and the like . 
toluenesulfonic acid , uric acid , and the like . In certain embodiments , sterile injectable solutions are 
Pharmaceutical Compositions for Parenteral Administra prepared by incorporating a compound provided herein in a 
tion : certain amount in an appropriate solvent with various other 

In some embodiments , provided herein are pharmaceuti - ingredients as enumerated herein , followed by filtration 
cal compositions for parenteral administration containing a 65 sterilization . In certain embodiments , dispersions are pre 
polymorph provided herein or a pharmaceutically accept - pared by incorporating various sterilized active ingredients 
able form ( e . g . , pharmaceutically acceptable salts , hydrates , into a sterile vehicle which contains a basic dispersion 
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medium and various other ingredients as enumerated herein . incorporated herein by reference . Such patches can be 
In the case of sterile powders for the preparation of sterile constructed for continuous , pulsatile , or on demand delivery 
injectable solutions , suitable methods of preparation of pharmaceutical agents . 
include , but are not limited to , vacuum - drying and freeze Suitable devices for use in delivering intradermal phar 
drying techniques , which yield a powder of the active 5 maceutically acceptable compositions described herein 
ingredient plus any additional ingredient from a previously include short needle devices such as those described in U . S . 
sterile - filtered solution thereof . Pat . Nos . 4 , 886 , 499 ; 5 , 190 , 521 ; 5 , 328 , 483 ; 5 , 527 , 288 ; 

The injectable formulations can be sterilized , for example , 4 , 270 , 537 ; 5 , 015 , 235 ; 5 , 141 , 496 ; and 5 , 417 , 662 . Intrader 
by filtration through a bacterial - retaining filter , or by incor - mal compositions can be administered by devices which 
porating sterilizing agents in the form of sterile solid com - 10 limit the effective penetration length of a needle into the 
positions which can be dissolved or dispersed in sterile skin , such as those described in PCT publication WO 
water or other sterile injectable medium prior to use . Inject - 99 / 34850 and functional equivalents thereof . Jet injection 
able compositions can contain from about 0 . 1 to about 5 % devices which deliver liquid vaccines to the dermis via a 
w / w of a compound as disclosed herein . liquid jet injector and / or via a needle which pierces the 
Pharmaceutical Compositions for Topical Administration : 15 stratum corneum and produces a jet which reaches the 

In some embodiments , provided herein is a pharmaceu - dermis are suitable . Jet injection devices are described , for 
tical composition for topical ( e . g . , transdermal ) delivery example , in U . S . Pat . Nos . 5 , 480 , 381 ; 5 , 599 , 302 ; 5 , 334 , 144 ; 
comprising a polymorph provided herein or a pharmaceuti - 5 , 993 , 412 ; 5 , 649 , 912 ; 5 , 569 , 189 ; 5 , 704 , 911 ; 5 , 383 , 851 ; 
cally acceptable form ( e . g . , pharmaceutically acceptable 5 , 893 , 397 ; 5 , 466 , 220 ; 5 , 339 , 163 ; 5 , 312 , 335 ; 5 , 503 , 627 ; 
salts , hydrates , solvates , chelates , non - covalent complexes , 20 5 , 064 , 413 ; 5 , 520 , 639 ; 4 , 596 , 556 ; 4 , 790 , 824 ; 4 , 941 , 880 ; 
isomers , prodrugs , and isotopically labeled derivatives ) 4 , 940 , 460 ; and PCT publications WO 97 / 37705 and WO 
thereof and a pharmaceutical excipient suitable for topical 97 / 13537 . Ballistic powder / particle delivery devices which 
( e . g . , transdermal ) delivery . In some embodiments , provided use compressed gas to accelerate vaccine in powder form 
herein are pharmaceutical compositions for topical admin through the outer layers of the skin to the dermis are suitable . 
istration containing : ( i ) an effective amount of a disclosed 25 Alternatively or additionally , conventional syringes can be 
compound ; optionally ( ii ) an effective amount of one or used in the classical mantoux method of intradermal admin 
more second agents ; and ( iii ) one or more pharmaceutical istration . 
excipients suitable for topical administration . In some Topically - administrable formulations can , for example , 
embodiments , the pharmaceutical composition further con comprise from about 1 % to about 10 % ( w / w ) compound of 
tains : ( iv ) an effective amount of a third agent . 30 formula ( I ) , although the concentration of the compound of 

In certain embodiments , compositions provided herein formula ( 1 ) can be as high as the solubility limit of the 
can be formulated into preparations in solid , semi - solid , or compound of formula ( 1 ) in the solvent . In some embodi 
liquid forms suitable for local and / or topical administration , ments , topically - administrable formulations can , for 
such as , e . g . , gels , water soluble jellies , creams , lotions , example , comprise from about 1 % to about 9 % ( w / w ) 
suspensions , foams , powders , slurries , ointments , solutions , 35 compound of formula ( I ) , such as from about 1 % to about 
oils , pastes , suppositories , sprays , emulsions , saline solu - 8 % ( w / w ) , further such as from about 1 % to about 7 % 
tions , and dimethylsulfoxide ( DMSO ) - based solutions . In ( w / w ) , further such as from about 1 % to about 6 % ( w / w ) , 
one embodiment , carriers with higher densities are capable further such as from about 1 % to about 5 % ( w / w ) , further 
of providing an area with a prolonged exposure to an active such as from about 1 % to about 4 % ( w / w ) , further such as 
ingredient . By contrast , a solution formulation can provide 40 from about 1 % to about 3 % ( w / w ) , and further such as from 
more immediate exposure of an active ingredient to the about 1 % to about 2 % ( w / w ) compound of formula ( I ) . 
chosen area . Formulations for topical administration can further comprise 

In some embodiments , the pharmaceutical compositions one or more of the additional pharmaceutically acceptable 
can also comprise suitable solid or gel phase carriers or excipients described herein . 
excipients , which are compounds that allow increased pen - 45 Pharmaceutical Compositions for Inhalation Administra 
etration of , or assist in the delivery of , therapeutic molecules tion : 
across the stratum corneum permeability barrier of the skin . In some embodiments , provided herein are pharmaceuti 
There are many of these penetration - enhancing molecules cal compositions for inhalation administration containing a 
known to those trained in the art of topical formulation . polymorph provided herein or a pharmaceutically accept 
Examples of such carriers and excipients include , but are not 50 able form ( e . g . , pharmaceutically acceptable salts , hydrates , 
limited to , humectants ( e . g . , urea ) , glycols ( e . g . , propylene solvates , chelates , non - covalent complexes , isomers , prod 
glycol ) , alcohols ( e . g . , ethanol ) , fatty acids ( e . g . , oleic acid ) , rugs , and isotopically labeled derivatives ) thereof , and a 
surfactants ( e . g . , isopropyl myristate and sodium lauryl pharmaceutical excipient suitable for topical administration . 
sulfate ) , pyrrolidones , glycerol monolaurate , sulfoxides , ter - In some embodiments , provided herein are pharmaceutical 
penes ( e . g . , menthol ) , amines , amides , alkanes , alkanols , 55 compositions for inhalation administration containing : ( i ) an 
water , calcium carbonate , calcium phosphate , various sug - effective amount of a disclosed compound or a pharmaceu 
ars , starches , cellulose derivatives , gelatin , and polymers tically acceptable form ( e . g . , pharmaceutically acceptable 
such as polyethylene glycols . salts , hydrates , solvates , chelates , non - covalent complexes , 

In another embodiment , a pharmaceutical composition or isomers , prodrugs , and isotopically labeled derivatives ) 
dosage form for use in a method provided herein employs 60 thereof ; optionally ( ii ) an effective amount of one or more 
transdermal delivery devices ( patches ” ) . Such transdermal second agents ; and ( iii ) one or more pharmaceutical excipi 
patches can be used to provide continuous or discontinuous ents suitable for inhalation administration . In some embodi 
infusion of a compound provided herein in controlled ments , the pharmaceutical composition further contains : ( iv ) 
amounts , either with or without another agent . an effective amount of a third agent . 

The construction and use of transdermal patches for the 65 In some embodiments , provided herein are compositions 
delivery of pharmaceutical agents is known in the art . See , for inhalation or insufflation , which can include solutions 
e . g . , U . S . Pat . Nos . 5 , 023 , 252 , 4 , 992 , 445 and 5 , 001 , 139 , and suspensions in pharmaceutically acceptable , aqueous or 














































































































