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AMENDED CLAIMS
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WHAT IS CLAIMED IS:
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1. A compound of Formula I: ! é , or a pharmaceutically acceptablc salt, esters

prodrug, hydrate, or tautomer thereof, wherein:

each Z1, Z», Z3, and Z4 is N, CH, or CRy, provided any three N are non-adjacent; and further
provided that one or more of Z1, 7, Z3, and Z4 is CRy;

each R; is independently an optionally substituted C;-Cg alkyl, C2-Csg heteroalkyl, C2-Cg alkenyl,
C2-Csg heteroalkenyl, C2-Cs alkynyl, C2-Cy heteroalkynyl, C1-Cs acyl, C>-Cs heteroacyl, Cq-
Cio aryl, Cs-Ci2 heteroaryl, C7-Cy» arylalkyl, or Cs-Ci2 heteroarylalkyl group, or each R is
independently H, halo, CF3, OR2, NR2Rj3, NR2OR3, NRoNR2R3, SRz, SORz, SO2R,
SO2NRoR3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR,2, COOH,
CONR2R3, OOCR3, COR2, or NO;

and wherein Rz and R3 groups on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S atoms; and each Rz and R3
groups, and each ring formed by linking R» and R3 groups together, is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR’, OR', N(R")>,
SR!, SO,R', SO;NR", NR'SO2R', NR'CONR'2, NR'COOR', NR'COR', CN, COOR',
CON(R'")2, OOCR', COR/, and NO,, wherein each R' is independently H, C-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs acyl, Co-Cs heterpacyl, Cs-Croaryl, Cs-Cip heteroaryl, C7-Cyz arylalkyl, or
Cs-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, C1-Cy alkyl, Ci-C4 heteroalkyl, Ci-Cs acyl, C1-Cs heteroacyl, hydroxy,
amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

or each Ry is independently -W, -L-W, -X-L-A; wherein X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a Ci-Cio alkylene, C1-Cio heteroalkylene,
C2-Cyo alkenylene or C2-Cig heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group consisting of halogen, oxo

(=0), or C1-C6 alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where Ry and Rs are

126
AMENDED SHEET (ARTICLE 19)



WO 2016/141042 PCT/US2016/020418

independently H, optionally substituted Ci-Cs alkyl, C,-Cs heteroalkyl, Co-Cg alkeﬁyl, Cy-Cs
heteroalkenyl, C»-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cio aryl,
Cs-Ci2 heteroaryl, C7-Cyz arylalkyl, or Cs-Ci2 heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, thionaﬂy containing one or more N, O or
S; and each R4 and Rs groups, and each ring formed by linking R4 and Rs groups together, is
dptionally substituted with one or more substituents selected from halo, =0, =N—CN, =N-
OR/, =NR/, OR', N(R")2, SR’, SOzR', SO;NR'"2, NR'SO2R', NR'CONR';, NR'COOR,

| NR'COR’, CN, COOR', CON(R")2, OOCR', COR!, and NO», wherein each R' is
independently H, Ci-Cg alkyl, C2-Cs heteroalkyl, C1-C6 acyl, C2-Cs heteroacyl, Cs-Cyo aryl,
Cs-Cip heteroaryl, C7-Cyz arylalkyl, or Cs-Ci2 heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cy alkyl, C;-C4 heteroalkyl, Ci-
Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =0; wherein two R' can be linked to form a
3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S;

Rs is H, optionally substituted Ci-Cs alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C2-Cs
heteroalkenyl, Cz-Cs alkynyl, C2-Cg heteroalkynyl, C;-Cg acyl, C-Cg heteroacyl, Cs-Cig aryl,
Cs-Cyz heteroaryl, C7-C12 arylalkyl, or Cs-C1o hetéroarylalkyl group,

Re can be linked to R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),,
SR!, SO2R', SO2NR'2, NR'SOzR', NR'CONR'"2, NR'COOR!', NR'COR’, CN, COOR/,
CON(R")2, OOCR', COR', and NO», wherein each R' is independently H, C1-Cs alkyl, C>-Cs
heteroalkyl, C1-Cs acyl, Ca-Cs heteroacyl, Cs-Croaryl, Cs-Cig heteroaryl, C7-Cia arylalkyl, or
Ce-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, Ci-Cy alkyl, Ci-Cs heteroalkyl, C1-Cs acyl, C1-Cs heteroacyl, hydroxy,
amino, and =0; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

Y is an optionally substituted 5-6 membered carbocyclic or heterocyclic ring; and

X is an optionally substituted C;-Cg alkyl, C2-Cg heteroalkyl, Co-Cs alkenyl, C2-Cs
heteroalkenyl, C»-Cs alkynyl, C2-Cg heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cip aryl,
Cs-Ci2 heteroaryl, C7-Cy2 arylalkyl, or Cs-Ci2 heteroarylalkyl group, optionally substituted
with one or more halogens, =0, CF3, CN, OR7, NRsRo, SR7, SO:NRgRg, C1-Cs alkyl, C2-Cs
heteroalkyl, C2-Cs alkenyl, C»-Cs heteroalkenyl, C,-Cg alkynyl, Co-Cg heteroalkynyl, Ci-Cs
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acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Ciz heteroaryl, C7-C» arylalkyl, or Cs-Ciz
heteroarylalkyl group;
wherein each R7, Rg and Ry is independently selected from H, Ci-Cg alkyl, C2-Cs
heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Ce-Cioaryl, Cs-Cig heteroaryl, C7-Ci2
arylalkyl, or C¢-Ci2 heteroarylalkyl, each of which is optionally substituted with one
or more groups selected from halo, =0, =N-CN, =N-OR/, =NR’, OR’, N(R"),, SR/,
SO2R', SO2NR2, NR'SO2R', NR'CONR'2, NR'COOR', NR'COR', CN, COOR,
CON(R")2, OOCR’, COR', and NO»; wherein each R' is independently H, C;-Cs alkyl,
C2-Cs heteroalkyl, C1-Cs acyl, Ca-Cs heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, Cr-
C12 arylalkyl, or C¢-Ci2 heteroarylalkyl, each of which is optionally substituted with
one or more groups selected from halo, C1-Cy alkyl, C1-Cy heteroalkyl, Ci-Cs acyl,
C1-Ce heteroacyl, hydroxy, amino, and =O; wherein two R' can be linked to form a 3-
7 membered ring optionally containing up to three heteroatoms selected from N, O
and S; or
X1 is NR2R3, SOR2, SO2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN,
COORg2, ester bioisostere, COOH, carboxy bioisostere, CONR2R3, amide bioisostere,
OOCR2, COR2, or NOa.
2. A compound of Formula II(A), II(B), II(C), II(D) and II(E),

L 00 10T EXT v

zsz/ N \N Z;. ZZ\N/ \N IZIZ IJiN y
II(A) é 1I(B) zj I(C) zj (D) 5 II(E) b
Y Y

or

a pharmaceutically acceptable salt, esters prodrug, hydrate, or tautomer therepf; wherein:

Z1. 7», 73 and Z4 are independently CH or CRy;

each R is independently an optionally substituted Ci-Cs alkyl, C2-Cg heteroalkyl, Cs-Cs alkenyl,
C2-Cs heteroalkenyl, Co-Cs alkynyl, C2-Cs heteroalkynyl, Ci-Cs acyl, C2-Cs heteroacyl, Cs-Cio
aryl, Cs-C12 heteroaryl, C7-Ci» arylalkyl, or Cs-Ci2 heteroarylalkyl group, or each Ry is
independently halo, CF3, ORz, NR2R3, NR2OR3, NR2NR2R3, SRz, SOR2, SO2R2, SO2NR2R3,
NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR2, COOH, CONR2R3, OOCR>,
CORy, or NOg;
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or each R is independently -W, -L-W, -X-L-A; wherein X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a C:-Cyo alkylene, C1-Cio heteroalkylene, Co-
Cig alkenylene or C2-Ci heteroalkenylene linker, cach of which may be optionally substituted
with one or more substituents selected from the group consisting of halogen, oxo (=0), or C1-
C6 alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where R4 and Rs are independently H,
optionally substituted C;-Cg alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C,-Cs heteroalkenyl, C2-Cs
alkynyl, C>-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cig aryl, Cs-Ci2 heteroaryl, Cr-
C1z arylalkyl, or C¢-C12 heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or S;
and each R4 and Rs groups, and each ring formed by linking R4 and Rs groups together, is |
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR,
=NR’, OR’, N(R')2, SR', SO2R’, SO2NR', NR'SO2R!, NR'CONR2, NR'COOR', NR'COR/, CN,
COOR/, CON(R")z, OOCR', COR', and NO;, wherein Aeach R' is independently H, C(-Cs alkyl,
C2-Cs heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cip heteroaryl, C7-Cr2
arylalkyl, or Cs-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more
groups selected from halo, C;-Cy4 alkyl, C-Cy4 heteroalkyl, C1-Cs acyl, Ci-Cs heteroacyl,
hydroxy, amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

R¢ is H, optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, C2-Cg alkenyl, C2-Cg heteroalkenyl,
C2-Cg alkynyl, Co-Cs heteroalkynyl, C1-Cg acyl, C2-Cg heteroacyl, Cs-Cio aryl, Cs-Ci2
heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group; or Rs can be linked to R4 or Rs to
form a 3-8 membered ring; and R4 or Rs is optionally substituted with one or more substituents
selected from halo, =0, =N-CN, =N-OR’, =NR', OR', N(R")2, SR', SOzR', SO;NR";, NR'SO2R,
NR'CONR", NR'COOR', NR'COR', CN, COOR/, CON(R")2, OOCR', COR', and NO>, wherein
each R' is independently H, C;-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Ce-Cio
aryl, Cs-Cyo heteroaryl, C7-Cy, arylalkyl, or Cs-Ci2 heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cy4 alkyl, C-Cs4 heteroalkyl, C1-Cs
acyl, Ci-Cg heteroacyl, hydroxy, amino, and =0O; wherein two R' can be linked to form a 3-7
membered ring optionally containing up to three heteroatoms sclected from N, O and S;

Y is an optionally substituted 5-6 membered carbocyclic or heterocyclic ring;

129 .
AMENDED SHEET (ARTICLE 19)



WO 2016/141042 PCT/US2016/020418

X1 is an optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C2-Cs heteroalkenyl,
C2-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, C2-Cg heteroacyl, Cs-Cig aryl, Cs-Ciz |
heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group, or Xs-is-H; NRoR3, SOR,, SOsRs,
SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR3, COOH, polar
substituent, carboxy bioisostere, CONRyR3, OOCR2, CORg, or NOg;

wherein Rz and R3 groups on the same atom or on adjacent atoms can be linked to form é 3-8
membered ring, optionally containing one or more N, O or S; and each Ry and R groups, and
each ring formed by linking R2 and Rz groups together, is optionally substituted with oné or
more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R");, SR, SO2R’,
SO2NR’2, NR'SO2R', NR'CONR'2, NR'COOR', NR'COR', CN, COOR', CON(R");, OOCR',
COR!, and NO», wherein each R' is independently H, C;-Cs alkyl, C,-Cg heteroalkyl, C1-Cs acyl,
C2-Ce heteroacyl, Cs-Croaryl, Cs-Cio heteroaryl, C7-Cyz arylalkyl, or Cs-Ci2 heteroarylalkyl,
each of which is optionally substituted with one or more groups selected from halo, Ci-Cy alkyl,
C1-C4 heteroalkyl, Ci-Cs acyl, Ci-Cs heteroacyl, hydroxy, amino, and =0; wherein two R' can
be linked to form a 3-7 membered ring optionally containing up to three heteroatoms selected
from N, O and S.

3. A compound of Formula III(A), III(B) and III(C):

i
I
X
O~ n ||
A—L—x" N7 N Ny rl\N/ NN kN/ I

1I(A) @ TI(B) d I(C) d
Y, ,
\_Awm | \_ At \ 7 50m o

pharmaceutically acceptable salt, esters prodrug, hydrate, or tautomer thereof;, wherein:

a

L is a C1-Cyo alkylene, C1-Cyo heteroalkylene, Co-Cio alkenylene or Cp-Cig heteroalkenylene linker,
each of which may be optionally substituted with one or more substituents selected from the
group consisting of halogen, oxo (=0), or C1-Cs alkyl;

A is heterocycloalkyl, heteroaryl or NR4Rs where R4 and Rs are independently H, optionally
substituted C;-Cs alkyl, C2-Cg heteroalkyl, C2-Cs alkenyl, C2-Cg heteroalkenyl, C>-Cg alkynyl,
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C2-Cg heteroalkynyl, C,-Cs acyl, C2-Cg heteroacyl, C-Cio aryl, Cs-Ciz heteroaryl, C7-Cia
arylalkyl, or Cs-C12 heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or S;
and each R4 and Rs groups, and cach ring formed by linking R4 and Rs groups together, is
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR',
=NR/, OR', N(R")2, SR/, SO2R’, SO:NR", NR'SOzR’, NR'CONR",, NR'COOR’, NR'COR/, CN,
COOR', CON(R")2, OOCR', COR', and NO2, wherein each R' is independently H, C;-Cs alkyl,
C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl,
or Ce-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, Ci-C4 alkyl, Ci-C4 heteroalkyl, Ci-Cs acyl, Ci-Cs heteroacyl, hydroxy,
amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally containing
up to three heteroatoms selected from N, O and S;

XisNRs, O, or S;

Re is H, optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, C,-Cs alkenyl, C2-Cs heteroalkenyl,
C2-Cs alkynyl, C»-Cg heteroalkynyl, Ci-Cg acyl, C»-Cg heteroacyl, Cs-Cig aryl, Cs-C)2 heteroaryl
C7-C12 arylalkyl, or C¢-C12 heteroarylalkyl group;

R¢ can be linked to R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"), SR',
SO2R’, SO2NR'2, NR'SO2R!, NR'CONR'2, NR'COOR', NR'COR’, CN; COOR', CON(R");,
OOCR', COR', and NO,, wherein each R' is independently H, C;-Cs alkyl, C2-Cs heteroalkyl, Ci
Cs acyl, Ca-Cs heteroacyl, Ce-Croaryl, Cs-Cio heteroaryl, C-C1 arylalkyl, or Ce-Cia
heteroarylalkyl, each of which is optionally substituted with one or more groups selected from
halo, C1-Cy alkyl, C1-C4 heteroalkyl, C1-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =0;
wherein two R' can be linked to form a 3-7 membered ring optionally containing up to three
heteroatoms selected from N, O and S;

X1 is an optionally substituted C1-Cs alkyl, C2-Cg heteroalkyl, C;-Cg alkenyl, C>-Cg heteroalkenyl,
C>-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Cig aryl, Cs-Ci2 heteroaryl
C7-Cyz arylalkyl, or Cs-Ci2 heteroarylalkyl group, or Xi is H; NR2R3, SOR2, SO2Rz, SO:NRoR3,
NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR2, ester bioisostere, COOH,
carboxy bioisostere, CONRyR3, amide bioisosterc, OOCR2, COR3, or NO»;
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wherein R and R3 groups on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S; and each Rz and R groups,
and each ring formed by linking R2 and R3 groups together, is optionally substituted with on
or more substituents selected from hélo, =0, =N-CN, =N-OR', =NR/, OR', N(R'")2, SR/,
SO2R!, SO2NR'2, NR'SO2R!, NR'CONR"2, NR'COOR', NR'COR', CN, COOR', CON(R"),,
OOCR’, COR’, and NOz, wherein each R' is independently H, C1-Cs alkyl, C2-Cg heteroalkyl
C1-Cs acyl, C2-Cs heteroagyl, Cs-Croaryl, Cs5-Cio heteroaryl, C7-Cyz arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted With one or more groups selected
from halo, C1-Cs alkyl, C1-C4 heteroalkyl, Ci1-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, anc
=0; wherein two R' can be linked to form a 3-7 membered ring optionally containing up to
three heteroatoms selected from N, O and S; and

(U and (U)m are independently H, halogen, CF3, CN, OR7, NRgRo9, SR7, SO2NRgRo, C1-Cip alkyl,

Ci1-Cio heteroalkyl, C2-Cio alkenyl, or Co-Cig heteroalkenyl, each of which may be optionally

substituted with one or more halogens, =0, or an optionally substituted 3-7 membered

carbocyclic or heterocyclic ring;

wherein each R7, Rg and Ry is independently selected from H, C1-Cs alkyl, C2-Cs heteroalkyl,
C1-Cs acyl, C2-Cs heteroacyl, Cs-Cig aryl, Cs-Cho heteroaryl, C7-Ci; arylalkyl, or C¢-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, =O, =N-CN, =N-OR', =NR', OR’, N(R"):, SR', SO2R’, SO2NR", NR'SO2R!,
NR'CONR", NR'COOR', NR'COR', CN, COOR/, CON(R")2, OOCR', COR', and NO»;
wherein each R' is independently H, Ci-Cs alkyl, C>-Cg heteroalkyl, Ci-Cs acyl, C2-Cs
heteroacyl, Cs-Cyoaryl, Cs-Cip heteroaryl, C7-Cy2 arylalkyl, or Cs-Ci2 heteroarylalkyl,
cach of which is optionally substituted with one or more groups selected from halo, Ci-Cs
alkyl, C1-Cy4 heteroalkyl, C;-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =O; wherein
two R’ can be linked to form a 3-7 membered ring optionally containing up to three

heteroatoms selected from N, O and S.
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4. A compound of Claim 3, wherein the compound has the following structure:

A
1

(L)" 0 A-L-
HIAYD) C@ HI(B)(I)G IH(C)(DC@
(U) (U)

salt, esters prodrug, hydrate, or tautomer thereof: wherein:

U or g pharmaceutically acceptable

L is a C1-Cyg alkylene, Ci-Cyo heteroalkylene, C»-Cio alkenylene or C2-Cig heteroalkenylene
linker, each of which may be optionally substituted with one or more substituents selected
from the group consisting of halogen, oxo (=0), or C1-Cs alkyl,

A is heterocycloalkyl, heteroaryl, or NR4Rs where R4 and Rs are independently H, optionally
substituted C-Cs alkyl, C2-Cg heteroalkyl, C»>-Cs alkenyl, C2-Cs heteroalkenyl, C2-Cs
alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, C>-Cs heteroacyl, Cs-Cio aryl, Cs-C12 heteroaryl,
C7-Ci2 arylalkyl, or C¢-C12 heteroarylalkyl groupl;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or
S; and each R4 and Rs groups, and each ring formed by linking R4 and Rs groups together, is
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-
OR', =NR', OR', N(R")2, SR', SOz2R’, SO2NR"2, NR'SOzR', NR'CONR';, NR'"COOR,
NR'COR!, CN, COOR', CON(R")2, OOCR', COR', and NO,, wherein each R'is
independently H, C;-Cs alkyl, C2-Cg heteroalkyl, C1-Cg acyl, C2-Csg heteroacyl, Ce-Cio aryl,
Cs-Cio heteroaryl, C7-Ci2 arylalkyl, or Cs-Ciz heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cs alkyl, Ci-C4 heteroalkyl, Ci-
Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =O; wherein two R' can be linked to form a
3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S;

X 1sNRg, O, or S;

Re is H, optionally substituted C;-Cs alkyl, C2-Csg heteroalkyl, C»-Cs alkenyl, C»-Cs
heteroalkenyl, Cz-Cy alkynyl, Co-Cs heteroalkynyl, Ci-Cs acyl, C»-Cg heteroacyl, Cs-Cio aryl,
Cs-Ci2 heteroaryl, C7-Cys arylalkyl, or C¢-Ci2 heteroarylalkyl group;

R can be linked to R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),
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SR, SO2R, SO2NR'2, NR'SOzR', NR'CONR',, NR'COOR', NR'COR’, CN, COOR,
CON(R')2, OOCR', COR', and NO2, wherein each R' is independently H, Ci-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs acyl, Ca-Cs heteroacyl, Cs-Croaryl, Cs-Cio heteroaryl, C3-Ci2 arylalkyl, or
Cs-C12 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, C1-C4 alkyl, C1-Cq heteroalkyl, Ci-Cs acyl, Ci—Cé heteroacyl, hydroxy,
amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

X> is hydrogen, or an optionally substituted Ci-Cs alkyl, C2-Cg heteroalkyl, C2-Cs alkenyl, C,-Cg
heteroalkenyl, C2-Cg alkynyl, Ca-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cig aryl,
Cs-Ci2 heteroaryl, C7-Cy2 arylalkyl, or C¢-Ciz2 heteroarylalkyl group;
wherein Rz and R3 groups on the same atom or on adj acent atoms can be linked to form a 3-8

membered ring, optionally containing one or more N, O or S; and each Rz and R3 groups,
and each ring formed by linking R and R3 groups together, is optionally substituted with
one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R'),, SR,
SO2R!, SO2NR"2, NR'SO2R', NR'CONR'2, NR'COOR', NR'COR', CN, COOR’, CON(R"),
OOCR!', COR', and NO;, wherein each R' is independently H, C1-Cs alkyl, C2-Cs
heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Croaryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl,
or Cs-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
sclected from halo, C1-C4 alkyl, Ci-C4 heteroalkyl, Ci-Cs acyl, Ci-Cs heteroacyl, hydroxy,
amino, and =O; wherein two R’ can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S; and

(U)n and (U)m are independently H, halogen, CF3, CN, OR7, NRgRo, SR7, SO2NRgRo, C;i-Cip
alkyl, Ci-Cio heteroalkyl, C2-Cig alkenyl, or C;-Cio heteroalkenyl, each of which may be
optionally substituted with one or more halogens, =0, or an optionally substituted 3-7
membeted carbocyclic or heterocyclic ring;
wherein each R7, Rg and Rg is independently selected from H, Ci-Cs alkyl, C»-Cs heteroalkyl,

C1-Cs acyl, C2-Cs heteroacyl, Cs-Cip aryl, Cs-Cio heteroaryl, C7-Cya arylalkyl, or C¢-Cr2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, =0, =N-CN, =N-OR’, =NR', OR', N(R"), SR', SO2R’, SO2NR">, NR'SO:R’,
NR'CONR", NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR', COR', and NOz;
wherein each R' is independently H, Ci-Cs alkyl, C2-Cs heteroalkyl, C1-Cs acyl, C2-Cs
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heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-C2 arylalkyl, or Cs-Cz heteroarylalkyl,
each of which is optionally substituted with one or more groups selected from halo, C1-Cy
alkyl, C1-C4 heteroalkyl, C1-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =O; wherein
two R’ can be linked to form a 3-7 membered ring optionally containing up to three
heteroatoms selected from N, O and S.
The compound of Claim 4, wherein L is a C1-Cio alkylene, C1-Cio heteroalkylene, C2-Cio
alkenylene or C2-Cio heteroalkenylene linker, each of which is optionally substituted with one or
more substituents selected from the group consisting of halogen, oxo (=0), or C;-Cs alkyl.
The compound of Claim 4, wherein A is heterocycloalkyl, heteroaryl, or NR4Rs where R4 and Rs
are independently H, optionally substituted C;-Cg alkyl, C2-Cs heteroalkyl, Co-Cg alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C2-Csg heteroalkynyl, C1-Cs acyl, C,-Cs heteroacyl, Cs-Cio aryl, Cs-
C12 heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group.
The compound of Claim 4, wherein R4 and Rs can be linked to form a 3-8 membered ring,
optionally containing one or morc N, O or S; and each R4 and Rs groups, and each ring formed
by linking R4 and Rs groups together, is optionally substituted with one or more substituents
selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR', SO2R', SO:NR'";, NR'SO2R/,
NR'CONR';, NR'COOR', NR'COR', CN, COOR', CON(R');, OOCR', COR!, and NO,, wherein
each R' is independently H, Ci-Cs alkyl, C2-Cs heteroalkyl, C1-Cs acyl, Co-Cs heteroacyl, Cs-Cio
aryl, Cs-Cio heteroaryl, C7-Cy2 arylalkyl, or Cs-C12 heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cy4 alkyl, Ci-Cs4 heteroalkyl, Ci-Cs
acyl, C1-Cs heteroacyl, hydroxy, amino, and =0; wherein two R' can be linked to form a 3-7
membered ring optionally containing up to three heteroatoms selected from N, O and S.
The compound of Claim 4, whereiun X is NRs, O, or S.
The compound of Claim 4, whereiun Re is H, optionally substituted C-Cs alkyl, C2-Cs
heteroalkyl, C2-Cg alkenyl, C2-Cg heteroalkenyl, Co-Cg alkynyl, C2-Cg heteroalkynyl, Ci-Cs acyl,
C2-Cy heteroécyl, C¢-Cio aryl, Cs-Cia heteroaryl, C7-Cia arylalkyl, or Ce-Ci2 heteroarylalkyl
group.
The compound of Claim 4, whereiun Rg is linked to R4 or Rs to form a 3-8 membered ring; and
R4 or Rs are optionally substituted with one or more substituents selected from halo, =0, =N-CN,
=N-OR’, =NR’, OR', N(R")2, SR', SO2R', SO:NR";, NR'SO:R, NR'CONR’z, NR'COOR/,
NR'COR/, CN, COOR!, CON(R")2, OOCR', COR', and NO,, wherein each R' is independently H,
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C1-Cs alkyl, C2-Cs heteroalkyl, C;-Cg acyl, C2-Cs heteroacyl, Cs-Cip aryl, Cs-Cip heteroaryl, Cr-
Cr2 arylalkyl, or C¢-C12 heteroarylalkyl, cach of which is optionally substituted with one or more
groups selected from halo, C;-Cs alkyl, C1-Cs heteroalkyl, Ci1-Cs acyl, Ci1-Cs heteroacyl,

hydroxy, amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S. ‘

The compound of Claim 4, wherein Xz is H, C1-Cyg alkyl, Ci-Co heteroalkyl, C2-Cio alkenyl, or
C2-Cio heteroalkenyl, each of which is optionally substituted with one or more halogens, =0, or
an optionally substituted 3-7 membered carbocyclic or heterocyclic ring.

The compound of Claim 4, wherein (U), and (U)n are independently H, halogen, CF3, CN, OR3,
NRsRg, SR7, SO2NRsRg, C1-Cg alkyl, Ci1-Cio heteroalkyl, C2-Cio alkenyl, or C2-Cio
heteroalkenyl, each of which is optionally substituted Wiﬂ’l one or more halogens, =0, or an
optionally substituted 3-7 membered carbocyclic or heterocyclic ﬁng.

The compound of Claim 4, wherein Rz and R3 groups on the same atom or on adjacent atoms are
linked to form a 3-8 membered ring, optionally containing one or more N, O or S; and each Ry and
R3 groups, and each ring formed by linking Rz and Rz groups together, is optionally substituted with
one or more substituents selected from halo, =0, =N-CN, =N-QR', =NR', OR', N(R"), SR/, SO2R/,
SO;NR';, NR'SO;R!, NR'CONR'z, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR!, COR,
and NO,, wherein each R' is independently H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs
heteroacyl, Ce-Cip aryl, Cs-Cyo heteroaryl, C7-Ci2 arylalkyl, or C5-C12 heteroarylalkyl, each of
which is optionally substituted with one or more groups selected from halo, Ci-Cy alkyl, Ci-C4
heteroalkyl, C1-Cs acyl, Ci-Cg heteroacyl, hydroxy, amino, and =O; wherein two R’ can be linked to
form a 3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S.

The compound of Claim 4, wherein X is H.
(Un
Uy
NNy NN
IV(A) d IVB) /==
‘ & L&
A compound of Formula IV(A) and IV(B): 7 (Uym / Um

pharmaceutically acceptable salt, esters prodrug, hydrate, or tautomer thereof; wherein:

B is a bond or C=0, B2 is X-L-A;

ora
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L is a C1-Cyo alkylene, Ci-Cip heteroalkylene, Co-Cho alkenylene or Co-Cio heteroalkenylene
linker, each of which may be optionally substituted with one or more substituents selected
from the group consisting of halogen, oxo (=0), or C1-C6 alkyl;

A is heterocycloalkyl, heteroaryl or NR4Rs wherein R4 and Rs are independently H, optionally
substituted C1-Cs alkyl, C,-Cg heteroalkyl, C2~Cs alkenyl, C,-Cs heteroalkenyl, Cp-Cs
alkynyl, C2-Cs heteroalkynyl, Ci-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Ci2 heteroaryl,
C7-Ci2 arylalkyl, or Ce-Ci2 heteroarylalkyl group, or R4 and Rs can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S; and each R4 and Rs groups, and
each ring formed by linking R4 and Rs groups together, is optionally substituted with one or
more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R'),, SR!, SO;R/,
SO2NR", NR'SOzR!, NR'CONR"2, NR'COOR', NR'COR’, CN, COOR', CON(R'")2, OOCR,
COR', and NOo, wherein each R' is independently H, C1-Cs alkyl, C»-Cs heteroalkyl, C1-Cs
acyl, C2-Ce heteroacyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ciy arylalkyl, or C¢-C12
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, C1-C4 alkyl, C1-C4 heteroalkyl, C1-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and
=0; wherein two R' can be linked to form a 3-7 membered ring optionally containing up to
three heteroatoms selected from N, O and S; .

X is CReRe, NRg, O, or S; wherein Rg is H, optionally substituted Ci-Cs alkyl, C2-Cg heteroalkyl,
C2-Cs alkenyl, C,-Cg heteroalkenyl, C»-Cg alkynyl, C2-Cg heteroalkynyl, Ci-Cg acyl, C2-Cs
heteroacyl, Cs-Cig aryl, Cs-Ciz heteroaryl, C7-Cy; arylalkyl, or C-Ciz heteroarylalkyl group;
or R¢ can be linked to R4 or Rs to form a 3-8 membered ring; and

(U and (U)m are each_independently H, halogen, CF3, CN, OR7, NRgRy, SR7, SO2NRgRo, Ci-
Cio alkyl, Ci-Cyo heteroalkyl, C2-Cio alkenyl, or C2-Cip heteroalkenyl, each of which may be
optionally substituted with one or more halogens, =Q, or an optionally substituted 3-7 membered
carbocyclic or heterocyclic ring;

wherein each Ry, Rs and Ry is independently selected from H, C;-Cs alkyl, C2-Cs heteroalkyl,
C1-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cyo heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selccted
from halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR/, SOzR', SOz2NR'2, NR'SO;R’,
NR'CONR'"2, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR', COR', and NO3;
wherein each R' is independently H, C;-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs
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heteroacyl, C¢-Cio aryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl,
each of which is optionally substituted with one or more groups selected from halo, C1-Cy4
~alkyl, C1-Cq heteroalkyl, C1-Cs acyl, C;-Ce heteroacyl.
16. A compound of Formula V(A), Formula V(B), and Formula V(C):

Oy e X2 A-L i
' A-L- ‘ —L- '
N0 N _N__O N__0
N )_c.\ﬁ_ A O
A-L-X— Wi N. =
N” N" Sy N~ Ny N~ N Sy

= ‘ Van VE©) (T
V(A) @ o V(B) @ - @ on

acceptable salt, esters prodrug, hydrate, or tautomer thereof;, wherein:

, or a pharmaceutically

L is a bond, Ci-Cyg alkylene, Ci-Cio heteroalkylene,_ C2-Cyo alkenylene or C2-Cio
heteroalkenylene linker, each of which is optionally substituted with one or more substituents
selected from the group consisting of halogen, oxo (=0), or C1-Cs alkyl;

A is heterocycloalkyl, heteroaryl or NR4Rs where R4and Rs are independently H, optionally
substituted Ci-Cs alkyl, C2-Cs heteroalkyl, Ca-Cs alkenyl, C2-Cs heteroalkenyl, C2-Csg
alkynyl, C2-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cia hetero'aryl,
C7-Cy arylalkyl, or Ce-Ci2 heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or
S; and each R4 and Rs groups, and each ring formed by ﬁnking R4 and Rs groups together, is
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-
OR', =NR', OR', N(R")2, SR', SO2R', SO2NR "2, NR'SO2R', NR'CONR";, NR'COOR',
NR'COR!, CN, COOR', CON(R")2, OOCR', COR', and NO», wherein each R'is

- independently H, C1-Cg alkyl, C2-Cs heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Cioaryl,
Cs-C1p heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cy alkyl, C1-Cq heteroalkyl, Ci-
Cs acyl, Ci-Ce heteroacyl, hydroxy, amino, and =O; wherein two R' can be linked to form a
3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S;

XisNRs, O, or S;

Re is H, optionally substituted Ci-Cs alkyl, C»-Cs heteroalkyl, C2-Cg alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C»-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, C¢-Cip aryl,
Cs-C1z heteroaryl, C7-Cy2 arylalkyl, or Cs-Cin heteroarylalkyl group;
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Rs can be linked to R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),,
SR, SO:R!, SO,NR', NR'SO,R’, NR'CONR';, NR'COOR’, NR'COR, CN, COOR’,
CON(R")2, OOCR', COR', and NO, wherein each R' is independently H, C-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Ce-Croaryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or
Ce-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, C1-Cs alkyl, C1-C4 heteroalkyl, C1-Cs acyl, Ci-Cs heteroacyl, hydroxy,
amino, and =0; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

X5 is H, C1-Cio alkyl, C1-Cio heteroalkyl, C2-Cio alkenyl, or C2-Cio heteroalkenyl, each of which
is optionally substituted with one or more halogens, =0, or an optionally substituted 3-7
membered carbocyclic or heterocyclic ring; and

(U)n and (U)m are independently H, halogen, CF3, CN, OR7, NRsRo, SR7, SO:NRgRg, Ci-Cio
alkyl, Ci-Cio heteroalkyl, C2-Cio alkenyl, or C2-Cio heteroalkenyl, each of which is
optionally substituted with one or more halogens, = O, or an optionally substituted 3-7
membered carbocyclic or heterocyclic ring;

wherein each R7, Rg and Ry is independently selected from H, C1-Cs alkyl, C2-Cs
heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Croaryl, Cs-Cio heteroaryl, C7-Ciz
arylalkyl, or Cs-C12 heteroarylalkyl, each of which is optionally substituted with one or
more groups selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R')2, SR’, SO2R/,
SO2NR'2, NR'SO2R', NR'CONR';, NR'COOR', NR'COR', CN, COOR!, CON(R'),
OOCR!, COR', and NOy; wherein each R' is independently H, C;-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ci2
arylalkyl, or C¢-Ci2 heteroarylalkyl, each of which is optionally substituted with one or
more groups selected from halo, C1-Cs alkyl, C1-Cq heteroalkyl, C1-Cs acyl, Ci-Cs

heteroacyl.
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17. A compound of Formula VI(A), VI(B) and VI(C):
(U U

N B
N~ n
N N Ny NN Ny kN/ NNy
VIA) /o viB) /T VI(C) /~=
W \ 4 )
7™>(Upm 7 (Um \

7>y , or a pharmaceutically acceptable

salt, esters prodrug, hydrate, or tautomer thereof;, wherein:

B isabond or C=0;

B2 is X-L-A;

L is a C1-Cyp alkylene, C;-Cyo heteroalkylene, C2-Cig alkenylene or C2-Cio heteroalkenylene
linker, each of which may be optionally substituted with one or more substituents selected
from the group consisting of halogen, oxo (=0), or C1-Cs alkyl; 4

A is heterocycloalkyl, heteroaryl or NR4Rs wherein R4 and Rs are independently H, optionally
substituted Ci-Csg alkyl, C2-Cg heteroalkyl, C2-Cs alkenyl, C2-Cs heteroalkenyl, Co-Cs
alkynyl, C2-Cs heteroalkynyl, C1-Cg acyl, C2-Cg heteroacyl, Ce-Cig aryl, Cs-Ciz heteroaryl,
C7-C)7 arylalkyl, or Cé-Ci2 heteroarylalkyl group, or R4 and Rs can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S; and each R4 and Rs groups, and
each ring formed by linking R4 and Rs groups together, is optionally substituted with one or
more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),, SR, SO2R,
SO,NR'%2, NR'SOR!, NR'CONR'",, NR'COOR', NR'COR!, CN, COOR', CON(R"),, OOCR,,
COR', and NO», wherein each R' is independently H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs
acyl, C2-Cg heteroacyl, Cs-Co aryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or Ce-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, C1-Cs alkyl, Ci-Cy4 heteroalkyl, C1-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and
=(0; wherein two R’ can be linked to form a 3-7 membered ring optionally containing up to
three heteroatoms selected from N, O and S;

X is CReRs, NRg, O, or S; wherein Rs is H, optionally substituted C;-Cs alkyl, C»-Cs heteroalkyl,
C2-Cs alkenyl, C2-Cg heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C;-Cs acyl, C2-Csg
heteroacyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, C1-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group;

or Re can be linked to R4 or Rs to form a 3-8 membered ring; and
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(U and (U)m are independently H, halogen, CF3, CN, OR7, NRsRy, SR7, SO2NRgRo, Ci-Cip
alkyl, C1-Cyo heteroalkyl, C2-Cio alkenyl, or C2-C1o heteroalkenyl, each of which may be
optionally substituted with one or more halogens, =0, or an optionally substituted 3-7
membered carbocyclic or heterocyclic ring
wherein each Ry, Rg and Ro is independently selected from H, C;-Cs alkyl, C2-Cg heteroalkyl,

C1-Cs acyl, C2-Cg heteroacyl, Cs-Cigaryl, Cs-Cio heteroaryl, C7-Cia arylalkyl, or Ce-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups sclected
from halo, =0, =N-CN, =N-OR', =NR', OR’, N(R")2, SR, SO2R’, SO:NR'2, NR'SO2R’,
NR'CONR'z, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR!, COR', and NOg;
wherein each R' is independently H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, Ca-Ce
heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or Ce-Ci2 heteroarylalkyl,
each of which is optionally substituted with one or morc groups selected from halo, C;-C4

alkyl, Ci-Cs heteroalkyl, Ci-Cs acyl, C1-Cs heteroacyl.
L2
CLIT
77 >N Ny
/7
vip
18. A compound of Formula VII:

, or a pharmaceutically acceptable salt, esters

prodrug, hydrate, or tautomer thereof; wherein: '

B is an optionally substituted 5-6 membered carbocyclic or heterocyclic ring;

Zsis N or CXa;

each Z1 and Z4 is N, CH, or CRy, provided any three N are non-adjacent; and further provided
that one or more of Z1, Z», 73, and 74 is CRy;

each R, is independently an optionally substituted C;-Cs alkyl, C>-Cs heteroalkyl, C»-Cg alkenyl,
C»-Cg heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C;-Cs acyl, C2-Cs heteroacyl, Ce-
Cyp aryl, Cs-Ci2 heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group, or each R is
independently H, halo, CF3, OR2, NR2R3, NR2OR3, NRoNR2R3, SRz, SOR2, SO2Rz,
SO2NR2R3, NR2SO3R3, NR2CONR2R3, NRyCOOR3, NRyCOR3, CN, COOR2, COOH,
CONR2R3, OOCR2, CORz, or NO2; and

wherein Rz and R3 groups on the same atom or on adjacent atoms can be linked to form a 3-8

membered ring, optionally containing one or more N, O or S atoms; and each Rz and R3

groups, and each ring formed by linking Ro and R3 groups together, is optionally substituted
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with one or more substituents selected from halo, =0, =N-CN, =N-OR/, =NR/, OR', N(R),,
SR, SO2R, SO2NR'2, NR'SO2R', NR'CONR"2, NR'CoOR', NR'COR:, CN, COOR', CON(R"),,
OOCR!', COR/, and NO;, wherein each R' is independendy H, Ci-Cs alkyl, C2-Cs heteroalkyl,
C1-Cs acyl, C2.Cs heteroacyl, Cs-c1o aryl, Cs.Cio heteroaryl, C7-Ciz arylalkyl, ot C6-C12

| hetercaryalkyl, e.ach of whicy is optionally substituted with one or more groups selected from
halo, Ci-Cj alkyl, C;-Cj4 heteroalkyl, C1-Cs acyl, C1.Cs heteroacyl, hyd:oxy, amino, anq =O;
wherein two R' can be linked to form a 3-7 membered ring optionally containing up to three
heteroatoms selected from N, O and S;

two Ri groups on adjacent atoms may form a carboxylic ring, heterocyclic ring, aryl or
heteroaryl, each of which may be optionally substituted and/or fused with a cyclic ring;

or each R is independently -W, -L-W, -X-L-A; wherein X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a C;-Cio alkylene, C1-Cig heteroalkylene,
C2-Ci0 alkenylene or C2-Cig heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group z:onsisting of halogen, oxo
(=0), or C1-Cg alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where Rsand Rs are
independently H, optionally substituted Ci-Cs alkyl, Co-Cs heteroalkyl, C»-Cs alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C2-Cg heteroalkynyl, C1-Cs acyl, C2-Cs heteroacyl, C¢-Cio aryl,
Cs-C1z heteroaryl, C7-Ci2 arylalkyl, or C¢-Cia heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or
S; and each R4 and Rs groups, and each ring formed by linking R4 and Rs groups together, is
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-
OR/, =NR', OR', N(R')2, SR, SO2R', SO2NR'2, NR'SO,R', NR'CONR'2, NR'COOR/,
NR'COR/, CN, COOR!', CON(R');, OOCR', COR', and NO,, wherein each R'is
independently H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Ce-Cio aryl,
Cs-C1p heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cs alkyl, C1-Cs heteroalkyl, C-
Cs acyl, C1-Cg heteroacyl, hydroxy, amino, an‘d =0; wherein two R' can be linked to form a

3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S;
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R is H, optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, Cz-Cg alkenyl, C,-Cg
heteroalkenyl, Ca-Cs alkynyl, C»-Cs heteroalkynyl, C1-Cg acyl, C2-Cs heteroacyl, Cs-Cio aryl,
Cs-Ci2 heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group;

Rg can be linked to R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R');,
SR, SO2R’, SO;NR';, NR'SO2R', NR'CONR',, NR'COOR', NR'COR', CN, COOR,
CON(R")2, OOCR/, COR', and NO», wherein each R’ is independently H, C1-Cs alkyl, C2>-Cs
heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, C¢-Cioaryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or
Cs-C12 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, C1-Cs alkyl, C1-C4 heteroalkyl, C1-Cs acyl, C1-Ce heteroacyl, hydroxy,
amino, and =0; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

X is an optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C2-Cs
heteroalkenyl, C»-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl,
Cs-Cy2 heteroaryl, C7-Ciz arylalkyl, or C¢-Ci2 heteroarylalkyl group, optionally substituted
with one or more halogens, =0, CF3, CN, OR7, NRgRo, SR7, SO2NRgRy, Ci-Cs alkyl, Co-Cs
heteroalkyl, C2-Cs alkenyl, C»-Cs heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cs
acyl, C»-Cs heteroacyl, Cs-C1p aryl, Cs-C12 heteroaryl, C7-Ci2 arylalkyl, or Ce-Ci2
heteroarylalkyl group, or;

Xj is NRoR3, SOR2, SO2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR,COOR3, NR2COR3, CN,
COORy, ester bioisostere, COOH, carboxy bioisostere, CONR2R3, amide bioisostere,
OOCR;z, COR3, or NO2;

X» is, H, halogen, CF3, CN, OR7, NR3gRo, SR7, SO;NRgRo, C1-Cio alkyl, Ci-Cio heteroalkyl, Cs-
Cio alkenyl, or C2-Cig heteroalkenyl, each of which may be optionally substituted with one or
more halogens, =0, or an optionally substituted 3-7 membered carbocyclic or heterocyclic
ring;
wherein each R7, Rs and R is independently selected from H, C;-Cs alkyl, C2-Cg heteroalkyl,

C-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or Ce-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, =0, =N-CN, =N-OR', =NR’, OR', N(R")2, SR', SO2R', SO2NR"2, NR'SO2R’,
NR'CONR’, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR', COR', and NOz;
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wherein each R’ is independently H, C1-Cs alkyl, C2-Cs heteroalkyl, C1-Cs acyl, C2-Cs
heteroacyl, C¢-Cip aryl, Cs-Cip heteroaryl, C7-Ci2 arylalkyl, or Ce-Ci heteroarylalkyl, -
each of which is optionally substituted with one or more groups selected from halo, C;-C4
alkyl, C1-Cs heteroalkyl, Ci-Cg acyl, C1-Cs heteroacyl,
each X3, X4 and Xsis N or CRyg;
each Ry is independently an optionally substituted C1-Cg alkyl, C2-Cg heteroalkyl, C»-Cs
alkenyl, C2-Cs heteroalkenyl, C»-Cs alkynyl, C2-Cg heteroalkynyl, Ci-Cs acyl, C2-Cs
heteroacyl, C¢-Cio aryl, Cs-Ci heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2 heteroarylalkyl group,
or each R is independently H, halo, CF3, OR2, NR2R3, NR2OR3, NR2NR2R3, SRa, SOR2,
SO,2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR3,
COOH, CONR2R3, OOCR2, COR2, or NOg;
and wherein R and R3 groups on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S atoms; and each Rz and R3
groups, and each ring formed by linking R» and R3 groups together, is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),,
SR', SO;R', SO;NR',, NR'SO2R!, NR'CONR'2, NR'COoR', NR'COR', CN, COOR', cON(R")2,
OOCR', COR', and NO,, wherein each R' is independently H, Ci-Cs alkyl, C2-Cs heteroalkyl,
C1.Cs acyl, C2-Cs heteroacyl, Cs-Cioaryl, Cs-cio heteroaryl, C.Crz arylalkyl, or Ce-Ciz
heteroarylalkyl, each of which is optionally substituted with one or more groups selected from
halo, C1-Cs alkyl, C;-C4 heteroalkyl, C1.Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and =O;
wherein two R’ can be linked to form a 3-7 membered ring optionally containing up to three
heteroatoms selected from N, O and S;
two Rio groups on adjacent atoms may form a carboxylic ring, heterocyclic ring, aryl or
heteroaryl, each of which may be optionally substituted and/or fused with a cyclic ring;
or each Ry is independently -W, -L-W, -X-L-A; wherein X is NRg¢, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a C1-Cio alkylene, Ci-Cio heteroalkylene,
C»-Cio alkenylene or Co-Cio heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group Consisting of halogen, oxo
(=0), or C1-Cs alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where R4 and Rs are
independently H, optionally substituted C1-Cs alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C2-Cs

144
AMENDED SHEET (ARTICLE 19)



WO 2016/141042 PCT/US2016/020418

heteroalkenyl, C»-Cg alkynyl, C2-Cs heteroalkynyl, C;-Cg acyl, C3-Cs heteroacyl, Cs-Cio aryl,
Cs-Ciz heteroaryl, C7-Cy2 arylalkyl, or Cs-Ci2 heteroarylalkyl group.

Xy

Y a e
of ]
Nz N,
. VI XS:X/4 .
19. A a compound of Formula VIII: , or a pharmaceutically acceptable

salt, esters prodrug, hydrate, or tautomer thereof, wherein:

each Z; and Z4 is N, CH, or CR1; wherein each R is independently an optionally substituted Ci-
Cg alkyl, C»-Cg heteroalkyl, Ca2-Cs alkenyl, C2-Cg heteroalkenyl, C2-Cg alkynyl, C2-Cg
heteroalkynyl, C1-Cg acyl, C,-Cg heteroacyl, Cs-Cio aryl, Cs-Cra heteroaryl, C7-Ci2 arylalkyl,
or C¢-Cr2 heteroarylalkyl group, or each R; is independently H, halo, CF3, OR2, NR2R3,
NR20R3, NR2NR2R3, SR2, SOR2, SO2R2, SO2NRoR3, NR2SO2R3, NR2CONR2R3,
NR2COORs, NRQCOR3, CN, COOR2, COOH, CONR2R3, OOCR2, CORg, or NO;

and wherein Rz and Rz groups on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S atoms; and each R, and R3
groups, and each ring formed by linking Rz and R3 groups together, is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR’, =NR', OR', N(R"),
SR', SO2R', SO2NR';, NR'SO2R', NR'CONR"z, NR'COOR', NR'COR', CN, COOR/,
CON(R "2, OOCR', COR!, and NO, wherein each R' is independently H, Ci-Cs alkyl, C2-Cs
heteroalkyl, C1-Cs acyl, C2-Cs heteroacyl, C¢-Cioaryl, Cs-Cio heteroaryl, C7-Cr2 arylalkyl, or
C¢-C12 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, C1-Cs alkyl, C1-C4 heteroalkyl, C1-Cs acyl, Ci-Cs heteroacyl, hydroxy,
amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

or each R, is independently -W, -L-W, -X-L-A; wherein X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a Ci-Cio alkylene, C1-Co heteroalkylene,
C»-Cyo alkenylene or C2-Cio heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group consisting of halogen, 0X0
(=0), or C1-Cg alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where R4 and Rs are
independently H, optionally substituted C;-Cs alkyl, C2-Csg heteroalkyl, Co-Cs alkenyl, C2-Cs
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heteroalkenyl, C2-Cs alkynyl, Ca-Cs heteroalkynyl, Ci-Cs acyl, C2-Cg heteroacyl, Cs-Cio aryl,
Cs-Ci2 heteroaryl, C7-Cyz arylalkyl, or Cs-Ci2 heteroarylalkyl group;

R4 and Rs can be linked to form a 3-8 membered ring, optionally containing one or more N, O or
S; and each R4 and Rs groups, and each ring formed by linking R4 and Rs groups together, is
optionally substituted with one or more substituents selected from halo, =0, =N-CN, =N-
OR/',=NR', OR', N(R"), SR', SO;R', SO:NR"2, NR'SO2R', NR'CONR'"2, NR'COOR/,
NR'COR', CN, COOR’, CON(R')2, OOCR', COR/, and NO, wherein cach R' is
independently H, C{-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Cs-Cioaryl,
Cs-Cio heteroaryl, C7-Ci2 arylalkyl, or Cs-Cr2 heteroarylalkyl, each of which is optionally
substituted with one or more groups selected from halo, C1-Cs alkyl, C(-C4 heteroalkyl, Ci-
Cs acyl, Ci-Cs heteroacyl, hydroxy, amino, and =O; wherein two R' can be linked to form a
3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S; -

R is H, optionally substituted C-Cg alkyl, C2-Cs heteroalkyl, C»-Cs alkenyl, C2-Cg
heteroalkenyl, Co-Cs alkynyl, C2-Cs heteroalkynyl, Ci-Cs acyl, C2-Cg heteroacyl, C¢-Cig aryl,
Cs-Ci2 heteroaryl, C7-Ci arylalkyl, or Cs-Ci2 heteroarylalkyl group; or R can be linked to
R4 or Rs to form a 3-8 membered ring; and R4 or Rs is optionally substituted with one or
more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR', SO2R’,
SO,NR'2, NR'SO2R', NR'CONR"2, NR'COOR', NR'COR', CN, COOR', CON(R')2, OOCR!,
COR', and NO», wherein each R' is independently H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs
acyl, Ca-Cg heteroacyl, Cs-Cip aryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, Ci-Cy alkyl, Ci-Cy4 heteroalkyl, Ci-Cs acyl, C1-Cs heteroacyl, hydroxy, amino, and
=Q: wherein two R’ can be linked to form a 3-7 membered ring optionally containing up to
three heteroatoms selected from N, O and S;

X1 is an optionally substituted C;-Cs alkyl, C,-Cs heteroalkyl, C2-Cg alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cg acyl, C2-Cg heteroacyl, Ce-Cio aryl,
Cs-Ciz heteroaryl, C7-Ci2 arylalkyl, or Ce-Ci2 heteroarylalkyl group, optionally substituted
with one or more halogens, =0, CF3, CN, OR7, NRgRo, SR7, SO2NRsRy, C1-Cs alkyl, C2-Cs
heteroalkyl, C>-Cg alkenyl, C>-Cg heteroalkenyl, C2-Cs alkynyl, C2-Cy heteroalkynyl, Ci-Csg
acyl, C-Cg heteroacyl, Cs-Cio aryl, Cs-Cia heteroaryl, C7-Ci2 arylalkyl, or Ce-Ci2
heteroarylalkyl group; or
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X1 is NR2R3, SOR2, SO2Rz2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CON,
COORy, ester bioisostere, COOH, carboxy bioisostere, CONR2R3, amide bioisostere,
OOCR2, CORg, or NO3;

X3 is, H, halogen, CF3, CN, OR7, NRgRg, SR7, SO-NRgRg, C1-Cio alkyl, Ci-Cio heteroalkyl, Cs-
Cio alkenyl, or C2-Cio heteroalkenyl, each of which may be optionally substituted with one or
more halogens, =0, or an optionally substituted 3-7 membered carbocyclic or heterocyclic
ring;
wherein each R7, Rg and Ro is independently selected from H, C1-Cs alkyl, C2-Cg heteroalkyl,

C1-Cs acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C-Ci2 arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, =0, =N-CN, =N-OR/, =NR’, OR', N(R");, SR', SO2R', SO2NR'2, NR'SO:R’,
NR'CONR'2, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR!, COR', and NOy;
wherein each R' is independently H, Ci-Cs alkyl, C>-Cg heteroalkyl, C1-Cs acyl, C2-Cs
heteroacyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, or Ce-Ci2 heteroarylalkyl,
each of which is optionally substituted with one or more groups selected from halo, C1-Cq
alkyl, C1-C4 heteroalkyl, Ci-Cs acyl, Ci-Cs heteroacyl;

each X3, X4 and Xs is N or CRio;

each Ry is independently an optionally substituted Ci1-Cs alkyl, C2-Cs heteroalkyl, C,-Cs
alkenyl, C2-Cs heteroalkenyl, C»-Cs alkynyl, Co-Cg heteroalkynyl, Ci-Cs acyl, C2-Cs-
heteroacyl, Cs-Cio aryl, Cs-Cj2 heteroaryl, C7-Crz arylalkyl, or Cs-Ciz heteroarylalkyl group,
or each R; is independently H, halo, CF3, OR2, NR2R3, NR2OR3, NR2NR3R3, SR2, SORo,
SO2R2, SO;NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COOR»,
COOH, CONR3R3, OOCR3, COR2, or NO2; and wherein R, and R3 groups on the same atom
or on adjacent atoms can be linked to form a 3-8 membered ring, optionally containing one
or more N, O or S atoms; and each Ry and R3 groups, and each ring formed by linking R and
R3 groups together, is optionally substituted with one or more substituents selected from
halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR', SO;R', SO2NR", NR'SO2R', NR'CONR",
NR'COOR', NR'COR', CN, COOR', CON(R')2, OOCR', COR/, and NO3, wherein each R' is
independently H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs acyl, C2-Cs heteroacyl, Ce-Cioaryl,
Cs-Cip heteroaryl, C7-Ciz arylalkyl, or Cs-Ci2 heteroarylalkyl, each of which is optionally

substituted with one or more groups selected from halo, Ci-C4 alkyl, Ci-C4 heteroalkyl, Ci-
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Cs acyl, C1-Cg heteroacyl, hydroxy, amino, and =O; wherein two R' can be linked to form a
3-7 membered ring optionally containing up to three heteroatoms selected from N, O and S;

two Ryo groups on adjacent atoms may form a carboxylic ring, heterocyclic ring, aryl or
heteroaryl, each of which may be optionally substituted and/or fused with a cyclic ring; or

each Ry is independently -W, -L-W, -X-L-A; wherein: X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as aring member; L is a C1-Cyp alkylene, C1-Cio heteroalkylene,
Ca-Cio alkenylene or C2-Cio heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group consisting of halogen, oxo
(=0), or C1-Cg alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where R4and Rs are
independently H, optionally substituted Ci-Cs alkyl, C2-Cg heteroalkyl, Co-Cs alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, Ci1-Cs acyl, Co-Cs heteroacyl, C¢-Cio aryl,
Cs-Ci2 heteroaryl, C7-Ci2 arylalkyl, or C¢-Ci2 heteroarylalkyl group.

20. A compound of Formula XIV(A), XIV(B), XIV (C) and XIV (D):

U)m
(U)m U
N (U)— (U)
N \

\ N° Ty,
XIV(A) T\\I
Rw Ryo XW(B) = XIV(C) D=\

Rio XIV(D Ny

or a pharmaceutically acceptable salt, esters prodrug, hydrate, or tautomer thereof; wherein:

Biis abond or C=0 and B, is X-L-A;

L is a C;-Co alkylene, Ci-Cio heteroalkylene, C2-Cio alkenylene or C2-Cio heteroalkenylene
linker, each of which may be optionally substituted with one or more substituents selected
from the group consisting of halogen, oxo (=0), or C1-C6 alkyl;

A is heterocycloalkyl, heteroaryl or NR4Rs wherein R4 and Rs are independently H, optionally
substituted C;-Cs alkyl, Cz—Cgr heteroalkyl, C2-Cg alkenyl, C2-Cg heteroalkenyl, Co-Cg
alkynyl, C2-Cg heteroalkynyl, Ci-Cg acyl, C2-Cg heteroacyl, Ce-Cio aryl, Cs-Ciz heteroaryl,
C7-C12 arylalkyl, or Cg-Ci2 heteroarylalkyl group, or R4 and Rs can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S; and each R4 and Rs groups, and
each ring formed by linking R4 and Rs groups together, is optionally substituted with one or
more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR', SO2R’,
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SO2NR'2, NR'SOzR', NR'CONR'"2, NR'COOR', NR'COR', CN, COOR', CON(R');, OOCR’,
COR!, and NO», wherein each R' is independently H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs
acyl, C2-Cs heteroacyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Crz arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, Ci-Cy alkyl, C1-Cq heteroalkyl, C1-Cs acyl, Ci-Cs heteroacyl, hydroxy, amino, and
=0; wherein two R' can be linked to form a 3-7 membered ring optionally containing up to
three heteroatoms selected from N, O and S;

X is CR6Rs, NRg, O, or S; wherein R is H, optionally substituted Ci-Cg alkyl, C2-Cg heteroalkyl,
C2-Cg alkenyl, C2-Cs heteroalkenyl, C2-Csg alkynyl, C2-Cs heteroalkynyl, C;1-Cs acyl, Ca-Cs
heteroacyl, C¢-Cro aryl, Cs-Ciz heteroaryl, C7-C2 arylalkyl, or Ce-Ci heteroarylalkyl group;
or Rg can be linked to R4 or Rs to form a 3-8 membered ring;

X, is H, halogen, CF3, CN, OR7, NR3Rg, SR7, SO2NRgRy, C1-Cip alkyl, C1-Cio heteroalkyl, Ca-
Cio alkenyl, or C2-Cio heteroalkenyl, each of which may be optionally substituted with one or
more halogens, =0, or an optionally substituted 3-7 membered carbocyclic or heterocyclic
ring; - ,

(U and (U)m are independently H, halogen, CF3, CN, OR7, NRsRg, SR7, SO2NRsR9, Ci-Cio
alkyl, Ci-Cyp heteroalkyl, C2~Cio alkenyl, or C2-Cio heteroalkenyl, each of which may be
optionally substituted with one or more halogens, =0, or an optionally substituted 3-7
membered carbocyclic or heterocyclic ring;
wherein each R7, Rs and Ry is independently selected from H, C;-Cs alkyl, C2-Cs heteroalkyl,

C1-Cs acyl, C2-Ce heteroacyl, Cs-Cig aryl, Cs-Cig heteroaryl, C7-Ciz arylalkyl, or Cs-Ci2
heteroarylalkyl, each of which is optionally substituted with one or more groups selected
from halo, =0, =N-CN, =N-OR', =NR', OR', N(R")2, SR, SO2R’, SO;NR'3, NR'SO2R’,
NR'CONR';, NR'COOR', NR'COR', CN, COOR', CON(R")2, OOCR', COR/, and NOz;
wherein each R' is independently H, C1-Cs alkyl, C2-Cg heteroalkyl, C1-Cs acyl, C2-Cs
heteroacyl, C¢-Cio aryl, Cs-Cio heteroaryl, C7-Crz arylalkyl, or Cs-Ci heteroarylalkyl,
each of which is optionally substituted with one or more groups selected from halo, C1-Cy
alkyl, Ci-Cy4 heteroalkyl, C1-Cs acyl, C1-Ce heteroacyl;

each X3is N or CRyo;

each Ry is independently an optionally substituted C;-Cs alkyl, C2-Cs heteroalkyl, C>-Cs
alkenyl, C2-Cg heteroalkenyl, C»-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, C2-Cg
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heteroacyl, Cs-Cip aryl, Cs-Ci heteroaryl, C7-Cy2 arylalkyl, or Cs-Ci2 heteroarylalkyl group,
or each Ry is independently H, halo, CF3, OR2, NR2R3, NR2OR3, NR2NR2R3, SR, SOR»,
SO2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COORg,
COOIH, CONRzR3, OOCR2, COR», or NOz;

and wherein Rz and Rz groups on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S atoms; and each Rz and R3
groups, and each ring formed by linking Ro and R3 groups together, is optionally substituted
with one or more substituents selected from halo, =0, =N-CN, =N-OR', =NR', OR', N(R"),,
SR, SO2R', SO:NR';, NR'SO;R', NR'CONR';, NR'COOR', NR'COR', CN, COOR’,
CON(R"2, OOCR', COR', and NO,, wherein each R' is independently H, C1-Cs alkyl, C2-Cs
heteroalkyl, C1-Cs acyl, C2-Cg heteroacyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, or
C6-Ci2 heteroarylalkyl, each of which is optionally substituted with one or more groups
selected from halo, Ci-Cs alkyl, Ci-C4 heteroalkyl, Ci-Cs acyl, C1-Cs heteroacyl, hydroxy,
amino, and =O; wherein two R' can be linked to form a 3-7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;

two Rig groups on adjacent atoms may form a carboxylic ring, heterocyclic ring, aryl or
heteroaryl, each of which may be optionally substituted and/or fused with a cyclic ring; or
each Rig is independently -W, -L-W, -X-1.-A; wherein X is NRg, O, or S; W is an optionally
substituted 4-7 membered azacyclic ring, optionally containing an additional heteroatom
selected from N, O and S as a ring member; L is a C1-Cio alkylene, Ci-Cio heteroalkylene,
C2-C1o alkenylene or C>-Cio heteroalkenylene linker, each of which may be optionally
substituted with one or more substituents selected from the group consisting of halogen, oxo
(=0), or C1-C6 alkyl; and A is heterocycloalkyl, heteroaryl or NR4Rs where R4 and Rs arc
independently H, optionally substituted C1-Cs alkyl, C2-Cg heteroalkyl, C>-Cs alkenyl, C2-Cg
heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cs acyl, Ca-Cyg heteroacyl, Ce-Cio aryl,
Cs-Ci2 heteroaryl, C7-Ci 2 arylalkyl, or Cs-Ci2 heteroarylalkyl group. o

21. A method for treating cancer in a subject comprising administering a therapeutically effective
amount of a compound of any of Claims 1-21.
22. The method of Claim 22, wherein the cancer is of the breast, lung, colorectum, liver, pancreas,

lymph node, colon, prostate, brain, head and neck, skin, liver, kidney, blood or heart.
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