INHIBITORS OF CYCLIN-DEPENDENT KINASES

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 62/691,879, filed June 29,

2018, which is incorporated by reference in the disclosure of this application.

BACKGROUND
[0002] Cyclin-dependent kinases (CDKSs) are a family of multifunctional enzymes that modify various
protein substrates involved in cell cycle progression. Specifically, CDKs phosphorylate their
substrates by transferring phosphate groups from ATP to specific stretches of amino acids in the
substrates. The deregulation of CDKs is involved in the etiology of many human diseases,

including cancers.

BRIEF-SUMMARY-OE-FHEINVENTION

0002a] In one aspect, provided herein is a compound, or pharmaceutically acceptable salt or solvate thereof,

having the structure of Formula (I):
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wherein
E is -C(O)-;
G is selected from a group having the structure:
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wherein

L is O, NH, N(optionally substituted C1-C4 alkyl), or -NH-CH»,-* wherein the * denotes the point of

attachment to the phenyl ring;

tis 0, 1, or 2;
uis 1, or?2;

pis 0, 1,0r2;
ris 0, 1, or 2;

R! is selected from hydrogen, optionally substituted C1-C4 alkyl, or optionally substituted

heterocyclylalkyl;

R? is selected from hydrogen, or optionally substituted C1-C4 alkyl;

R? is selected from hydrogen, -CN., or optionally substituted C1-C4 alkyl:

each R* is independently selected from optionally substituted C1-C4 alkyl, or optionally substituted

heterocyclylalkyl;

R’ is optionally substituted C1-C4 alkyl, or optionally substituted heterocyclylalkyl;

each R!! is independently hydrogen, halogen, optionally substituted C1-C6 alkyl, -OH, optionally

substituted C1-C4 alkoxy, or two R'! oroups on the same carbon atom form an oxo:

R'? is hydrogen or optionally substituted C1-C4 alkyl:




qis0,1,2,or3:nis 1:mis?2 or 3;

each X is independently halogen, optionally substituted C1-C4 alkyl, optionally substituted C1-C4

alkoxy, optionally substituted aminoalkyl, optionally substituted cycloalkyl, optionally substituted

heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl;

Y is a group selected from:
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wherein

RY is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

fluoroalkyl, optionally substituted alkoxy. optionally substituted cycloalkyl, optionally substituted

heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally

substituted aryl, optionally substituted aralkyl, optionally substituted aryloxy. optionally substituted

aralkyloxy. optionally substituted heteroaryloxy. optionally substituted heteroaralkyloxy. -OR?, -
N(R??),, -SO-R?!, -N(R*>)S0-R?!, -SO:N(R?),, -N(R**)SO:N(R*),, -CON(R*),, -N(R*)CO-R?!, -
N(R?*)CON(R??),, -N(R*)COR?!, -OC(O)N(R*), -OSO5N(R??)s, or -N(R*)SO3R?!:

R!¢ is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

alkenyl, optionally substituted alkynyl, optionally substituted fluoroalkyl, optionally substituted

alkoxy, optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally




substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl, optionally

substituted aralkyl, optionally substituted heteroaralkyl, optionally substituted aryloxy, optionally

substituted aralkyloxy, optionally substituted heteroaryloxy, optionally substituted
heteroaralkyloxy, -OR*, -N(R*?),, -SO,R?!, -N(R?*)SO>R?', -SO:N(R*?),, -N(R**)SO-N(R?*),, -
CON(R?*?),, -N(R*)CO:R?, -N(R*)CON(R?),, -N(R**)COR?', -OC(O)N(R*),, -OSO:N(R**),, or -
N(R*)SO;R?!;

R is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted

heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally

substituted aryl, optionally substituted aralkyl, optionally substituted aryloxy. optionally substituted

aralkyloxy. optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -
N(R??),, -SO-R?!, -N(R*>)S0:R?!, -SO:N(R?),, —-N(R**)SO:N(R*), -CON(R*),, -N(R*)CO-R?!, -
N(R?*)CON(R?),, -N(R*)COR?!, -OC(O)N(R*), -OSO:N(R??),, or -N(R*)SO3R?!:

R'8 is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted

heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally

substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally

substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy,

optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R*?),, -
SO:R?!, -N(R*»)SO:R?!, -SO:N(R*)s, -N(R*>)SO0:-N(R?),, -CON(R*),, -N(R*)CO,R?, -
N(R*)CON(R?*),, -N(R**)COR?!, -OC(O)N(R?*),, -OSO,N(R*?),, or -N(R*)SO;R*!:

each R?! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and

each R is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,

heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.

[0002b] In another aspect, provided herein is a pharmaceutical composition comprising a compound of

Formula (I) as described herein, or pharmaceutically acceptable salt or solvate thereof, and a

pharmaceutically acceptable excipient.

[0003] Provided herein are inhibitors of cyclin-dependent kinases (CDKSs), pharmaceutical compositions
comprising said compounds, and methods for using said compounds for the treatment of diseases.
[0004] One embedimentexample provides a compound, or pharmaceutically acceptable salt or solvate

thereof, having the structure of Formula (I):
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wherein,

E is selected from a bond, -SO,-, -C(O)-, -CHa-, -CH(R*-, or -C(R*)>-;

G is selected from a group having the structure:
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wherein,

L is O, NH, N(optionally substituted C1-C4 alkyl), or -NH-CH>-* wherein the * denotes the point of
attachment to the phenyl ring;

tis 0, 1, or 2;

uis 1, or 2;

pis 0, 1, or 2;

ris 0, 1, or 2;

R! is selected from hydrogen, optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R? s selected from hydrogen, or optionally substituted C1-C4 alkyl;

R¥is selected from hydrogen, -CN, or optionally substituted C1-C4 alkyl;

each R* is independently selected from optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R’ is optionally substituted C1-C4 alkyl, or optionally substituted heterocyclylalkyl;

each R'! is independently hydrogen, halogen, optionally substituted C1-C6 alkyl, -OH, optionally
substituted C1-C4 alkoxy, or two R'! groups on the same carbon atom form an oxo;

R'? is hydrogen or optionally substituted C1-C4 alkyl;



qis0,1,2,0r3;nis0,1,2,0r3; mis 0, 1, 2, or 3;

each X is independently halogen, optionally substituted C1-C4 alkyl, optionally substituted C1-C4
alkoxy, optionally substituted aminoalkyl, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl;

Y is a group selected from:
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wherein,

R' is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aryloxy, optionally substituted
aralkyloxy, optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR*, -
N(R?),, -SO2R, -N(R**)SO2R?", -SO:N(R?)2, -N(R*)SO:2N(R?),, -CON(R*),, -N(R*?)CO2R?, -
N(R*)CON(R?),, -N(R*)COR?, -OC(O)N(R*),, -OSO:N(R*), or -N(R**)SO3R*!;

R'¢ is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted fluoroalkyl, optionally substituted
alkoxy, optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted

cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl,



optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralky]l,
optionally substituted aryloxy, optionally substituted aralkyloxy, optionally substituted
heteroaryloxy, optionally substituted heteroaralkyloxy, -OR?*?, -N(R??),, -SO2R*!, -N(R*)SO,R?!, -
SO2N(R™),, -N(R*)SO2N(R?),, -CON(R™)2, -N(R*)CO:R*, -N(R*)CON(R*)2, -N(R*?*)COR™, -
OC(O)N(R*)z, -OSO:N(R*),, or -N(R*)SO3R?";

R!7 is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aryloxy, optionally substituted
aralkyloxy, optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR*, -
N(R?),, -SO:R?, -N(R*?)SO2R?', -SO2N(R*)2, -N(R*)SO:N(R*),, -CON(R*),, -N(R**)CO,R™, -
N(R**)CON(R™),, -N(R**)COR?!, -OC(O)N(R?),, -OSO2N(R*),, or -N(R**)SO:R*;

R'8 is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy,
optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R??),, -
SO2R?, -N(R*?)SOR*, -SO:N(R*)2, -N(R*)SO2N(R*),, -CON(R*),, -N(R*)CO.R?, -
N(R**)CON(R?),, -N(R**)COR?!, -OC(O)N(R?),, -OSO2N(R*),, or -N(R**)SO:R*;

each R?' is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and

each R* is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.

[0005] One embedimentexample provides a compound, or pharmaceutically acceptable salt or solvate
thereof, having the structure of Formula (II):
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wherein,



ring A is a monocyclic heteroaryl;

E is selected from a bond, -SO»-, -C(0)-, —CHy-, -CH(R*)-, or -C(R*)>-;

G is selected from a group having the structure:

Os_L |
RZ L
R s F{1)§/\'~3(0)t I
R’ R3 , R’
v MTM
I Os_N T
L L 0=N_0
R’ R® ﬁ
R" R? »  R' RZ ,

2
s , s ’ R! £ R ,
e Q T oo
L_ R R2 L ||_
|
R® )\(RZ
sziff RS R’ R
o o) : RS
T
ot . T
L [ L
O N \ R2
o e
o : o o . R’
T ™
O-__N oN
RZ
WIJ o r24
R1 y R1

wherein,

Oj/L
) R4
RS , \H:
T
(0] L
1 R2
R Cl )
i
L
R1

L is O, NH, or N(optionally substituted C1-C4 alkyl);

tis 0, 1, or 2;
uis 1, or 2;
pis 0, 1, or 2;

ris 0, 1, or 2;
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R! is selected from hydrogen, optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R? is selected from hydrogen, or optionally substituted C1-C4 alkyl;

R¥is selected from hydrogen, -CN, or optionally substituted C1-C4 alkyl;

each R* is independently selected from optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R’ is optionally substituted C1-C4 alkyl, or optionally substituted heterocyclylalkyl;

each R'' is independently hydrogen, halogen, optionally substituted C1-C6 alkyl, -OH, optionally
substituted C1-C4 alkoxy, or two R'! groups on the same carbon atom form an oxo;

R'? is hydrogen or optionally substituted C1-C4 alkyl;

qis 0,1, 2, or 3;

nis0,1,2,or3;mis0, 1,2, or 3;

each X is independently halogen, optionally substituted C1-C4 alkyl, optionally substituted C1-C4
alkoxy, optionally substituted aminoalkyl, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl;

Y is a group selected from:
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wherein,



R' is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy,
optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R??),, -
SO2R?, -N(R*)SO;R?, -SO:N(R*)2, ~-N(R*)SO:N(R*)z, -CON(R™),, -N(R*)CO2R?, -
N(R*)CON(R*),, -N(R*)COR?', -OC(O)N(R*), -OSO:N(R*),, or -N(R*)SO3R*";

R'¢ is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

~

=)

fluoroalkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
alkoxy, optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl, optionally
substituted aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy,
optionally substituted heteroaralkyloxy, -OR?, -N(R*)2, -SO2R*!, -N(R*)SO2R*!, -SO:N(R*)z, —
N(R**)SO:N(R*),, -CON(R?)2, -N(R*)CO2R*, -N(R*)CON(R*),, -N(R**)COR™, -
OC(O)N(R?)z, -OSO2N(R?)z, or -N(R*)SO3R?';

is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy,
optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R*?),, -
SO:R*, -N(R*)SO:R?, -SO:N(R™)2, -N(R*)SO2N(R*),, -CON(R?),, -N(R*)CO2R, -
N(R*)CON(R*),, -N(R*)COR?', -OC(O)N(R*)2, -OSO:N(R*)2, or -N(R*)SO:R*";

is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy,
optionally substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R??),, -
SO2R*, -N(R*?)SOR*, -SO2N(R*)2, -N(R**)SO2N(R*?),,



-CON(R™)z, -N(R*)CO2R*, -N(R*)CON(R*)z, -N(R**)COR?', -OC(O)N(R*)2, -OSO2N(R*),, or -
N(R*)SO3R*;
each R?! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and
each R? is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
[0006] One embedimentexample provides a compound, or pharmaceutically acceptable salt or solvate

thereof, having the structure of Formula (III):
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wherein,

71,72, and Z3 are selected from CH» or N-G, with the provision that only one of Z1, Z2, or Z3 is N-G;
X1, X2 and X3 are each independently N or C-R’;

W is absent, O, S, SO,, NH, NR'2, CR'!)y;

E is selected from a bond, -SO,-, -C(O)-, —-CH,-, -CH(R")-, or -C(R*)>-;

G is selected from a group having the structure:
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tis 0, 1, or 2;

R! is selected from hydrogen, optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R? is selected from hydrogen, or optionally substituted C1-C4 alkyl;

R¥is selected from hydrogen, -CN, or optionally substituted C1-C4 alkyl;

each R* is independently selected from optionally substituted C1-C4 alkyl, or optionally substituted

heterocyclylalkyl;



each R’ is independently hydrogen, halogen, optionally substituted C1-C4 alkyl, optionally substituted
C1-C4 alkoxy, optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally
substituted aryl, or optionally substituted heteroaryl

each R'! is independently hydrogen, halogen, optionally substituted C1-C6 alkyl, or two R'" groups on
the same carbon atom form an oxo;

each R'? is independently hydrogen or optionally substituted C1-C4 alkyl;

nis0,1,2,or3;mis0, 1,2, or 3;

Y is a group selected from:
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R' is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted alkoxy,

wherein,

optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl, optionally
substituted aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy,
optionally substituted heteroaralkyloxy, -N(R*),, -SO2R*!, -N(R**)SO,R?!, -SO,N(R*),, —
N(R*)SO:N(R*)z, -CON(R*?)2, -N(R*)CO2R*, -N(R*)CON(R*),, -N(R**)COR?", -
OC(O)N(R™)z, -OSO:N(R™), or -N(R*)SOsR';



R'¢ is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

alkenyl, optionally substituted alkynyl, optionally substituted alkoxy, optionally substituted
cycloalkyl, optionally substituted heterocyclyl, optionally substituted cycloalkylalkyl, optionally
substituted cycloalkyl-O-, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heteroaralkyl, optionally substituted aryloxy,
optionally substituted aralkyloxy, optionally substituted heteroaryloxy, optionally substituted
heteroaralkyloxy, -N(R?),, -SO2R?!, -N(R?*)SO,R?!, -SO,N(R*?),, -N(R*)S0,N(R??),, -CON(R?),,
-N(R*)CO2R?, -N(R*)CON(R?),, -N(R*?)COR?!, -OC(O)N(R*),, -OSO2N(R*),, or -
N(R*)SO3R*;

R'7 is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted alkoxy,

optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl, optionally
substituted aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy,
optionally substituted heteroaralkyloxy, -N(R*),, -SO2R*!, -N(R**)SO,R?!, -SO,N(R*),, —
N(R**)SO:N(R*)z, -CON(R?)2, -N(R*)CO2R*, -N(R*)CON(R*),, -N(R**)COR™, -
OC(O)N(R™)z, -OSO:N(R™), or -N(R*)SOsR';

R is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted alkoxy,

optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl, optionally
substituted aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy,
optionally substituted heteroaralkyloxy, -N(R*),, -SO2R*!, -N(R**)SO:R?!, -SO,N(R*),, —
N(R**)SO:N(R*),, -CON(R?)2, -N(R*)CO2R*, -N(R*)CON(R*),, -N(R**)COR™, -
OC(O)N(R?),, -OSO:N(R?),, or -N(R?)SO:R?;

each R?' is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and

each R* is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,

|[0007]

|[0008]

heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
One embeodimentexample provides a pharmaceutical composition comprising a compound of
Formula (I), or pharmaceutically acceptable salt or solvate thereof, and at least one pharmaceutically
acceptable excipient.
One embeodimentexample provides a method of treating a disease or disorder in a patient in need
thereof comprising administering to the patient a compound of Formula (I), or pharmaceutically

acceptable

10



salt or solvate thereof. Another embedimentexample provides the method wherein the disease or

disorder is cancer.

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

One embedimentexample provides a method of treating cancer in a patient in need thereof
comprising administering to the patient a compound of Formula (I), or pharmaceutically acceptable
salt or solvate thereof. Another embedimentexample provides the method wherein the disease or
disorder is cancer.

One embeodimentexample provides a pharmaceutical composition comprising a compound of
Formula (II), or pharmaceutically acceptable salt or solvate thereof, and at least one pharmaceutically
acceptable excipient.

One embedimentexample provides a method of treating a disease or disorder in a patient in need
thereof comprising administering to the patient a compound of Formula (IT), or pharmaceutically
acceptable salt or solvate thereof. Another embedimentexample provides the method wherein the
disease or disorder is cancer.

One embedimentexample provides a method of treating cancer in a patient in need thereof
comprising administering to the patient a compound of Formula (IT), or pharmaceutically acceptable
salt or solvate thereof. Another embedimentexample provides the method wherein the disease or
disorder is cancer.

One embedimentexample provides a pharmaceutical composition comprising a compound of
Formula (IIT), or pharmaceutically acceptable salt or solvate thereof, and at least one
pharmaceutically acceptable excipient.

One embedimentexample provides a method of treating a disease or disorder in a patient in need
thereof comprising administering to the patient a compound of Formula (III), or pharmaceutically
acceptable salt or solvate thereof. Another embedimentexample provides the method wherein the
disease or disorder is cancer.

One embeodimentexample provides a method of treating cancer in a patient in need thereof
comprising administering to the patient a compound of Formula (III), or pharmaceutically acceptable
salt or solvate thereof. Another embedimentexample provides the method wherein the disease or

disorder is cancer.

INCORPORATION BY REFERENCE
All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference for the specific purposes identified herein.
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CLAIMS
We claim:

1. A compound, or pharmaceutically acceptable salt or solvate thereof, having the structure of

Formula (1):

R11R11
nR12
E=NC Y SNHY
m
G R11 R'I']
X
d (M
wherein,
E is-C(O)- , 0-—C{O)-—CHo-—CHRN—0r-CRY-;
G is selected from a group having the structure:
RaVaAVaVg |
o L T O L o -
R2 L 0L i
RZ__, )\(S(O)t I
R R’ R I
R’ R3 ; R’ NT N
v MTVW v
Lo T oL T
Lt u o=N_o0 !
N
R R3 ﬁ ), R‘LH/S(O)t
R1 R2 , R1 R2 , R4 u
I | | | LR
DO GRS G ¢ )
O R1 S R1 R2 S(O)t
1 2 R! R2 I
v , \Wu , R/ R o RO
RAVaAV, Vg RVaVaAVaVg RaVaVaVg |
| QM s | O L
L. _R' R2 L | L
| I 0
R3 o R2
R2 R3 R! R1)\( || N_
o o} , R3 : R ; RS,
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0 o o) R' O R N
T I
O~__N o-N
2
Y RZ?J
R , or "
wherein,

L is O, NH, N(optionally substituted C1-C4 alkyl), or -NH-CH2-* wherein the * denotes the point
of attachment to the phenyl ring;

tis 0,1, or 2,

uisl,orz2;

pis0,1,or2;

risQ, 1, or 2;

R! is selected from hydrogen, optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R? is selected from hydrogen, or optionally substituted C1-C4 alkyl;

R3 is selected from hydrogen, -CN, or optionally substituted C1-C4 alkyl;

each R* is independently selected from optionally substituted C1-C4 alkyl, or optionally substituted
heterocyclylalkyl;

R® is optionally substituted C1-C4 alkyl, or optionally substituted heterocyclylalkyl;

each R is independently hydrogen, halogen, optionally substituted C1-C6 alkyl, -OH, optionally
substituted C1-C4 alkoxy, or two R groups on the same carbon atom form an oxo;

R2 is hydrogen or optionally substituted C1-C4 alkyl;

qis0,1,2, 0r3;nis 61263, mis 6:1-2; or 3;

each X is independently halogen, optionally substituted C1-C4 alkyl, optionally substituted C1-C4
alkoxy, optionally substituted aminoalkyl, optionally substituted cycloalkyl, optionally
substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl;

Y is a group selected from:
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R ZSR6 R18 ZSR6 R18 R16 N
R17 R17 0O R17
R22
I
ftgo Ao
| ’
N _N
\%/ERﬂS R22 \%/ER16
R17 ! R17
$22 322
N_ R N.__O
T Y
N
R'IS R18 =
0 R17
N (@) 15 15 15
S Sl ¢ SR B 4
N and
R18 R22 R 18 N/ R16 07 >N~ R'6 R18 [}j o)
R17 : ’ I'sz ’ R22 ’

wherein,

R® is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally
substituted heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkyl-O-, optionally substituted aryl, optionally substituted aralkyl, optionally substituted
aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy, optionally
substituted heteroaralkyloxy, -OR??, -N(R?),, -SO,R%, -N(R?*)SO,R%, -SO2N(R?)2, —
N(R?2)S0O,N(R%),, -CON(R??),, -N(R??)CO,R?!, -N(R?*)CON(R?),, -N(R??)COR?, -
OC(O)N(R?),, -OSO2N(R?),, or -N(R??)SO3R?;

R is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

alkenyl, optionally substituted alkynyl, optionally substituted fluoroalkyl, optionally substituted
alkoxy, optionally substituted cycloalkyl, optionally substituted heterocyclyl, optionally
substituted cycloalkylalkyl, optionally substituted cycloalkyl-O-, optionally substituted aryl,
optionally substituted aralkyl-eptionathy-substituted-heterearyl, optionally substituted
heteroaralkyl, optionally substituted aryloxy, optionally substituted aralkyloxy, optionally
substituted heteroaryloxy, optionally substituted heteroaralkyloxy, -OR??, -N(R??),, -SO,R?!, -
N(R?2)SO;R?!, -SO2N(R??)2, -N(R?%)S02N(R??)2, -CON(R??),, -N(R??)CO2R%, -
N(R?)CON(R?),, -N(R??)COR%, -OC(0)N(R%),, -OSO2N(R??),, or -N(R??)SO3sR?;
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R is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally
substituted heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkyl-O-, optionally substituted aryl, optionally substituted aralkyl, optionally substituted
aryloxy, optionally substituted aralkyloxy, optionally substituted heteroaryloxy, optionally
substituted heteroaralkyloxy, -OR??, -N(R?),, -SO2R%, -N(R?*)SO2R%, -SO2N(R??), —
N(R%)SO2N(R?)2, -CON(R?)z, -N(R?2)COzR?, -N(R?)CON(R?);, -N(R?)COR?, -
OC(0)N(R?),, -OSO2N(R?),, or -N(R?)SO3R?:;

R8 is selected from hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted
fluoroalkyl, optionally substituted alkoxy, optionally substituted cycloalkyl, optionally
substituted heterocyclyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkyl-O-, optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, optionally substituted heteroaralkyl, optionally substituted aryloxy, optionally
substituted aralkyloxy, optionally substituted heteroaryloxy, optionally substituted
heteroaralkyloxy, -OR?2, -N(R??),, -SO2R?, -N(R%)SO2R?!, -SO2N(R?2),, -N(R?%)S02N(R?),,
-CON(R?%), -N(R%)CO2R?%, -N(R%)CON(R?),, -N(R??)COR?!, -OC(0)N(R??),, -
0SO2N(R%),, or -N(R*)SO3R?;

each R?! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and

each R? is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.

2. The compound of claim 1, or pharmaceutically acceptable salt or solvate thereof, wherein
% % G %
L LT
Xa s ° Xq  or Xq
3. The compound of claim 1-o+2, or pharmaceutically acceptable salt or solvate thereof,

whereingisOor 1

; :g g :%
X : G X
a9 s a
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4. The compound of any-ene-ef-claims 1-3, or pharmaceutically acceptable salt or solvate

T 1 i T 1

5y R4 5
~ Y H % or \Hj ” o R > H}E
thereof, wherein G is- R® R3 Lor

is R® .
6:5.  The compound of claim 45 or pharmaceutically acceptable salt or solvate thereof, wherein

R? is hydrogen or —CN.

12.6. The compound of any-enre-ef-claims 41-11, or pharmaceutically acceptable salt or solvate
thereof, wherein R? is hydrogen.
13.7. The compound of any-one-ef-claims 41-12, or pharmaceutically acceptable salt or solvate

thereof, wherein R is hydrogen.

15.8. The compound of any-one-ef-claims 41-14, or pharmaceutically acceptable salt or solvate
thereof, wherein R is hydrogen.

16:9. The compound of any-ene-ef-claims 41-14, or pharmaceutically acceptable salt or solvate
thereof, wherein R is optionally substituted C1-C4 alkyl.
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18:10. The compound of any-enre-ef-claims 91-14, or pharmaceutically acceptable salt or solvate
thereof, wherein R is optionally substituted C1 alkyl.
19.11. The compound of claim 108, or pharmaceutically acceptable salt or solvate thereof, wherein

the C1 alkyl is substituted with an optionally substituted amino group.

22:12. The compound of any-enre-ef-claims 41-14, or pharmaceutically acceptable salt or solvate

thereof, wherein R is optionally substituted heterocyclylalkyl.
23:13. The compound of claim 122, or pharmaceutically acceptable salt or solvate thereof, wherein

the optionally substituted heterocyclylalkyl comprises an optionally substituted C1 alkyl,-

o

wherein-the-optionaly-substituted-heteroeychralkyl-comprises- and an optionally substituted N-
linked heterocyclyl.

25.14. The compound of claim 1324, or pharmaceutically acceptable salt or solvate thereof,

wherein the optionally substituted N-linked heterocyclyl is an N-linked pyrrolidine or piperidine.

27-15. The compound of any-ene-ef-claims 1-25, or pharmaceutically acceptable salt or solvate

thereof, whereinnis 1 and mis 2.
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N. RS
Aﬁ \\r
R18/\(\R16
R17 i

3+.16. The compound of any-enre-ef-claims 1-28, or pharmaceutically acceptable salt or solvate

/\(N R™
| N
N\giRm

R17

thereof, wherein Y is:

32.17. The compound of any-ene-ef-claims 1629-31, or pharmaceutically acceptable salt or solvate

thereof, wherein R*® is hydrogen.

34.18. The compound of any-ene-ef-claims 1629-31, or pharmaceutically acceptable salt or solvate

thereof, wherein R’ is hydrogen.

36:19. The compound of any-enre-ef-claims 1629-31, or pharmaceutically acceptable salt or solvate

thereof, wherein R® and R’® are hydrogen.
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heteroaralkyloxy,—~OR? -N(R?)y, -SO;R? —-N(R?)SO,R? -SON(R?)o,—N(R?)SON(R?),;
-CON(R™)2-N(R*™)COR™-N(R™ICON(R™ ) -N(R*)COR* —OC(OIN(R )2
QSQQN(R%)Q,—GF-N{RQ_Z)SQQ,RQ_}%

Rél:@' alected from-hvdroaen halogen

ubstituted-heteroaryloxy-optionaHy-substituted-heteroaratkyloxy—OR? —N{R*),-SO,R* —
NER*)SOR*—S0N(R? o N(R)SON(R? )2 —CON(R)or-N(R*)COR*
NR*)CONR?)2—N(R*)COR™—OC(OIN(R*)2—0SO:NR*)or0F-N{R*)SOsR™;

R}Z

A J

heIGFG&FalMG*yT-QR%rN{R%)QT-SQQR%rN{R%)S@gRﬂrS@gN{R%)2,—N{R22)592N{R22)2;
-CON(R*)-N{R*)COR—NIRYCONR™,—N(R*JCOR™ —OC(OINIR o
OSONR™)o6r-NR?)SOzR?:

heteroaralkyloxy—OR? —N{R?)>-SOR* —N(R?)SOR* —-SOoN(R? Do N{R?ISON(R?),;
-CON(R?)o—N(R¥)COR* —N{R*)CON(R*)2-N(R*)COR™—OC(ON(R*)o—~
OSONR™)o6r-N(R?)SOzR?:
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FISRYs ‘ oxy-NR ) —-SO-R™
NR?)SOR?-SONR?)o—NRZ)SON{R?)o—-CONR?) o —N{R?HDCOR*

sabstitutad-hetaroaraliyloxy. -NIR ) -SORT-NRZISOR-SONR7) —
N(R™)SON(R)z. CON(R™)z, -N(R)COR”, -N(R?JCON(R™}z. N(R*JCOR™, -
OC(OYN(R?)-OSON{R?),-0r-N(R*%)SO3R*:
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ubstituted-heteroaryloxy—optionally-substituted-heteroaraliytoxy-—N 32)2’__892];84,__
N(R*)SO2R* -SON(R™)o—N(R™)SONIR ™) ~CON(R™)o-N(R*)COR*
N(R*)CON(R?)2,-N(R)COR™ -OC(OIN(R™)2,-OSO2N(R*)o-0r -N(R*)SO3R™;

ng

ubstituted-heteroaryloxy-optionaHy-substituted-heteroaralkytoxy—N(R?%),-SO.R?* -
N(R*)SO2R™, -SO2N(R%)z, -N(R¥)SO2N(R*)z, -CON(R™)z, -N(R*)CO:R™, -
NR*HCON(R™)—N{R*)COR* —OC{OIN(R*)2:—OSO0N(R*)or- - N(R*)SO3R*

eaeh_RQ-Z" alartad nm _hvdraonan N
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20. The compound of claim 16, or pharmaceutically acceptable salt or solvate thereof, wherein

R16 is not hydrogen.

21. The compound of claim 16, or pharmaceutically acceptable salt or solvate thereof, wherein

R is halogen.
22. The compound of claim 16, or pharmaceutically acceptable salt or solvate thereof, wherein

R16 is optionally substituted alkyl, optionally substituted fluoroalkyl, or optionally substituted

alkynyl.
23. The compound of claim 16, or pharmaceutically acceptable salt or solvate thereof, wherein

R16 is selected from halogen, -CN, optionally substituted alkyl, optionally substituted fluoroalkyl,

optionally substituted alkynyl.

24. The compound of claim 16, or pharmaceutically acceptable salt or solvate thereof, wherein

R is hydrogen, R is selected from halogen, -CN, optionally substituted alkyl, optionally
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substituted fluoroalkyl, optionally substituted alkynyl, and R is hydrogen or optionally substituted

alkoxy.
25. The compound of claim 1, or pharmaceutically acceptable salt or solvate thereof, wherein

T

X3 - Yis: R" - R™ and R*2 are hydrogen: nis 1 and m is 2: and

E is -C(O)-.

26. The compound of claim 1, or pharmaceutically acceptable salt or solvate thereof, wherein

e L

R3
Xa -Gis CHz . v s R"

and R are hydrogen: n is 1 and m is 2; and E is -C(Q)-.

27. The compound of claim 1, or pharmaceutically acceptable salt or solvate thereof, wherein

Xa s a :Yis: R" : R® is hydrogen, R'® is selected from halogen, -

CN, optionally substituted alkyl, optionally substituted fluoroalkyl, optionally substituted alkynyl,

and R is hydrogen or optionally substituted alkoxy: R and R are hydrogen: nis 1 and m is 2:
and E is -C(O)-.

28. The compound of claim 1, or pharmaceutically acceptable salt or solvate thereof, wherein

0 A A

Xa - qis0;Gis R® CH3 R, R?2and R® are
/\WN\ R15
N A\ gie
each hydrogen; Y is: R" . R® is hydrogen, R is selected from halogen, -CN, optionally

substituted alkyl, optionally substituted fluoroalkyl, optionally substituted alkynyl, and R is

hydrogen or optionally substituted alkoxy; R and R*2 are hydrogen; n is 1 and m is 2; and E is -
C(O)-.

117.29. A pharmaceutical composition comprising a compound of Formula (I) as described
in any-one-ofclaims 1-36-er-108-113, or pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable excipient.
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