Claims

1. A compound represented by formula (II), or a pharmaceutically acceptable salt or a

stereoisomer thereof,

(Ry)m

(1)

wherein,

X2, X3, and X4 are each independently CR3 or N, and X», X3, and X4 are not
simultaneously CR3;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino,
(Ci-6 alkyl)> amino, halogenated Ci.¢ alkyl, halogenated Ci.¢ alkoxy, Co-g alkenyl, C»-g alkynyl,
C1.6 alkylsulfonyl, Ci.¢ alkylthio, Cs.¢ cycloalkyl, 4-6 membered heterocyclyl, Ci.¢ alkylcarbonyl,
aminocarbonyl, Ci.¢ alkylaminocarbonyl, (Ci.¢ alkyl)> aminocarbonyl, 4-6 membered
heterocyclylcarbonyl and 5-6 membered heteroaryloxy, wherein Ci.¢ alkyl, Ci.¢ alkoxy,
Ci.6 alkylamino, (Ci-¢ alkyl)2 amino, halogenated Ci.¢ alkoxy, Co-g alkenyl, C»-g alkynyl,
C1.6 alkylsulfonyl, Ci.¢ alkylthio, Cs.¢ cycloalkyl, 4-6 membered heterocyclyl, Ci.¢ alkylcarbonyl,
aminocarbonyl, Ci.¢ alkylaminocarbonyl, (Ci.¢ alkyl), aminocarbonyl, 4-6 membered
heterocyclylcarbonyl and 5-6 membered heteroaryloxy are unsubstituted or optionally
substituted with one or more groups independently selected from the group consisting of
hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.s alkyl, Ci-¢ alkoxy, Ci.¢ alkoxy Ci.¢ alkoxy,
Ci.6 alkylamino, (Ci-¢ alkyl)> amino, Ci.¢ alkylcarbonylamino, Ci.¢ alkylsulfonylamino,
Ci.6 alkylcarbonyloxy, Cs.¢ cycloalkyl, Ca.g alkynyl, halogenated C;.¢ alkyl, C2.g alkenyl,
halogenated Ci.¢ alkoxy, 4-6 membered heterocyclyl which is unsubstituted or optionally
substituted with a substituent selected from the group consisting of hydroxy, amino, carboxyl,

cyano, nitro, halogen, Ci.6 alkyl and Ci.¢ alkoxy, and heteroaryl which is unsubstituted or
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optionally substituted with a substituent selected from the group consisting of hydroxy, amino,
carboxyl, cyano, nitro, halogen, Ci.¢ alkyl and Ci.¢ alkoxy;

L is a bond, -NH-(CH2)-, and tis 0, 1, 2 or 3;

ring A is selected from the group consisting of 3-12 membered heterocyclyl,
5-10 membered heteroaryl, 3-12 membered cycloalkyl, and 3-12 membered cycloalkenyl,
wherein 3-12 membered heterocyclyl has a hetero atom selected from the group consisting of O,
S, N and any combination thereof, and S atom may be optionally oxidized to S(O) or S(O)2, and
wherein 5-10 membered heteroaryl has a hetero atom selected from the group consisting of O, S,
N and any combination thereof;

each R is independently selected from the group consisting of hydrogen, hydroxy,
amino, carboxyl, cyano, nitro, halogen, Ci.¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, (Ci.¢ alkyl)2
amino, halogenated Cj.¢ alkyl, halogenated Ci.¢ alkoxy, Cz.g alkenyl, Cz.g alkynyl, Ci.6
alkylsulfonyl,
Ci.6 alkylthio, 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl and 5-10 membered heteroaryl, wherein C.¢ alkyl, Ci.¢ alkoxy,
Ci.6 alkylamino, (Ci.¢ alkyl) amino, halogenated Cj.¢ alkyl, halogenated Cj.¢ alkoxy,
Cag alkenyl, Ca-g alkynyl, Ci.¢ alkylsulfonyl, Ci.s alkylthio, 3-12 membered cycloalkyl,
3-12 membered cycloalkenyl, 3-12 membered heterocyclyl, aryl and 5-10 membered heteroaryl
are unsubstituted or optionally substituted with a group selected form the group consisting of
hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.s alkyl, Ci.¢ alkoxy, Ci.¢ alkoxy Ci.¢ alkoxy,
Ci.6 alkylamino, (Ci-¢ alkyl)2 amino, Ci.¢ alkylcarbonylamino, and C.¢ alkylsulfonylamino;

mis 0, 1,2 or 3; and

R: is selected from the group consisting of hydrogen, Ci.¢ alkyl, Cz.g alkenyl, Cz-8
alkynyl, and halogenated Ci.¢ alkyl.

2. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 1, wherein,

Xo, X3, and X4 are each independently CR3 or N, and X», X3, and X4 are not
simultaneously CR3;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,

hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino,
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(Ci-6 alkyl)> amino, halogenated Ci.¢ alkyl, halogenated Ci.¢ alkoxy, Co-g alkenyl, C»-g alkynyl,
C1.6 alkylsulfonyl, Ci.¢ alkylthio, Cs.¢ cycloalkyl, 4-6 membered heterocyclyl, Ci.¢ alkylcarbonyl,
Ci.6 alkylaminocarbonyl, (Ci.¢ alkyl)> aminocarbonyl, and aminocarbonyl, wherein Ci.¢ alkyl ,
Ci.6 alkoxy, Ci.6 alkylamino, (Ci.s alkyl), amino, halogenated Cj.¢ alkoxy, C»-g alkenyl,
Cag alkynyl, Ci.6 alkylsulfonyl, Ci.¢ alkylthio, Cs.¢ cycloalkyl, 4-6 membered heterocyclyl,
Ci.6 alkylcarbonyl, Ci.¢ alkylaminocarbonyl, (Ci-¢ alkyl)> aminocarbonyl and aminocarbonyl are
unsubstituted or optionally substituted with one or more groups independently selected from the
group consisting of hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.¢ alkyl, C;.¢ alkoxy,
Ci1.6 alkoxy Ci.6 alkoxy, Ci.¢ alkylamino, (Ci-¢ alkyl)2 amino, C3.¢ cycloalkyl,
Ci1.6 alkylcarbonylamino, Ci.¢ alkylsulfonylamino, Ci.¢ alkylcarbonyloxy and unsubstituted or
Ci.6 alkyl-substituted 4-6 membered heterocyclyl;

L is a bond, -NH-(CH2)-, and tis 0, 1, 2 or 3;

ring A is selected from the group consisting of 3-12 membered heterocyclyl, 5-10
membered heteroaryl, 3-12 membered cycloalkyl, and 3-12 membered cycloalkenyl, wherein 3-
12 membered heterocyclyl has a hetero atom selected from the group consisting of O, S, N and
any combination thereof, and S atom may be optionally oxidized to S(O) or S(O)2, and wherein
5-10 membered heteroaryl has a hetero atom selected from the group consisting of O, S, N, and
any combination thereof;

each R is independently selected from the group consisting of hydrogen, hydroxy,
amino, carboxyl, cyano, nitro, halogen, Ci.¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, (Ci.¢ alkyl)2
amino, halogenated Ci.6 alkyl, halogenated Ci.¢ alkoxy, C»-g alkenyl, Co-g alkynyl, Ci-6
alkylsulfonyl,
Ci.6 alkylthio, 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl and 5-10 membered heteroaryl, wherein C.¢ alkyl, Ci.¢ alkoxy,
Ci.6 alkylamino, (Ci-¢ alkyl)2 amino, halogenated Ci-¢ alkyl, halogenated Cj.¢ alkoxy,
Cag alkenyl, Ca-g alkynyl, Ci.¢ alkylsulfonyl, Ci.6 alkylthio, 3-12 membered cycloalkyl,
3-12 membered cycloalkenyl, 3-12 membered heterocyclyl, aryl and 5-10 membered heteroaryl
are unsubstituted or optionally substituted with a group selected from the group consisting of
hydroxy, amino, carboxyl, cyano, nitro, halogen, Ci.s alkyl, Ci-¢ alkoxy, Ci.¢ alkoxy Ci.¢ alkoxy,
Ci1.6 alkylamino, (Ci-¢ alkyl)2 amino, Ci.¢ alkylcarbonylamino, and C.¢ alkylsulfonylamino;

mis 0, 1,2 or 3; and
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R> is selected from the group consisting of hydrogen, Ci.6 alkyl, Co-g alkenyl, Cag
alkynyl, and halogenated C. alkyl.

3. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 2, wherein,

Xo, X3, and X4 are each independently CR3 or N, and X», X3, and X4 are not
simultaneously CR3;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
amino, carboxyl, cyano, halogen, Ci.6 alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, (C;.s alkyl), amino,
Ca.g alkenyl, Cz-g alkynyl, Ci.¢ alkylsulfonyl, Ci.s alkylthio, C3.¢ cycloalkyl, 4-6 membered
nitrogen-containing heterocyclyl, Ci.¢ alkylcarbonyl, Ci.¢ alkylaminocarbony],

(Ci-6 alkyl)> aminocarbonyl, and aminocarbonyl, wherein Ci. alkyl, Ci.¢ alkoxy, Ci-6
alkylamino, (Ci.¢ alkyl), amino, C»-g alkenyl, C>.g alkynyl, Ci.¢ alkylsulfonyl, Ci.¢ alkylthio, C3.6
cycloalkyl, 4-6 membered nitrogen-containing heterocyclyl, Ci.¢ alkylcarbonyl, Ci.6
alkylaminocarbonyl, (Ci.¢ alkyl)> aminocarbonyl and aminocarbonyl are unsubstituted or
optionally substituted with one or more groups independently selected from the group consisting
of hydroxy, amino, cyano, halogen, Ci.s alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, (Cj.¢ alkyl)2 amino,
C1.6 alkylcarbonyloxy,

Cs.6 cycloalkyl and unsubstituted or Ci- alkyl-substituted 4-6 membered heterocyclyl;

L is a bond;

ring A is 3-12 membered heterocyclyl, wherein 3-12 membered heterocyclyl has a hetero
atom selected from the group consisting of O, S, N and any combination thereof, and S atom
may be optionally oxidized to S(O) or S(O)2;

each R is independently selected from the group consisting of hydrogen, hydroxy, cyano,
halogen, Ci.¢ alkyl, Ci.¢ alkoxy and 5-6 membered heteroaryl, wherein Cj.¢ alkyl, Ci.¢ alkoxy
and 5-6 membered heteroaryl are unsubstituted or substituted with hydroxy;

mis 0, 1, or 2; and

R> is hydrogen or Ci.6 alkyl.

4. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 3, wherein,

Xz is N, and X3 and X4 are each independently CR3 or N;
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R3, at each occurrence, is independently selected from the group consisting of hydrogen,
amino, cyano, halogen, carboxyl, Ci.4 alkyl, Ci.4 alkoxy, Ci-4 alkylamino, (Ci-4 alkyl)> amino,
Ca6 alkenyl, Cz.6 alkynyl, Ci.4 alkylcarbonyl, C;.4 alkylaminocarbonyl,

(C1-6 alkyl)2 aminocarbonyl, Ci.4 alkylsulfonyl, Ci.4 alkylthio, aminocarbonyl, cyclopropyl,
azetidinyl, morpholinyl and piperazinyl, wherein Ci.4 alkyl, Ci-4 alkoxy, Ci-4 alkylamino,
(Ci4 alkyl)> amino, Ca-6 alkenyl, Ca-6 alkynyl, Ci-4 alkylcarbonyl, Ci-4 alkylaminocarbonyl,
(Ci-6 alkyl)2 aminocarbonyl, Ci.4 alkylsulfonyl, Ci.4 alkylthio, aminocarbonyl, cyclopropyl,
azetidinyl, morpholinyl and piperazinyl are unsubstituted or optionally substituted with one or
more groups independently selected from the group consisting of hydroxy, amino, cyano,
halogen, Ci.4 alkyl, Ci.4 alkoxy, Ci-4 alkylamino, (Ci-4 alkyl), amino, cyclopropyl,

Ci.4 alkylcarbonyloxy, and unsubstituted or Ci.4 alkyl-substituted 4-6 membered heterocyclyl;

L is a bond;

ring A is 4-12 membered heterocyclyl, wherein 4-12 membered heterocyclyl has one or
two hetero atoms selected from the group consisting of O, S, and N, and contains at least one N,
ring A is connected to L through N atom, and S atom can be optionally oxidized to S(O)2;

each Ry is independently selected from the group consisting of hydrogen, hydroxy, cyano,
halogen, Ci.4 alkyl, Ci-4 alkoxy, pyrazolyl, thiazolyl and triazolyl, wherein Ci.4 alkyl, Ci-4 alkoxy,
pyrazolyl, thiazolyl and triazolyl are unsubstituted or substituted with hydroxy; and

mis 0, 1 or 2.

5. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 3, wherein,

X218 N, X3 1s CR3, and X4 is CR3 or N;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
halogen, Ci.4 alkyl, Ci-4 alkoxy, morpholinyl, C2.¢ alkenyl, Ci4 alkylaminocarbonyl,
(Ci4 alkyl)> aminocarbonyl and aminocarbonyl, wherein Ci-4 alkyl, Ci-4 alkoxy, morpholinyl,
Ca.6 alkenyl, C1.4 alkylcarbonyl, Ci.4 alkylaminocarbonyl, (C.4 alkyl), aminocarbonyl and
aminocarbonyl are unsubstituted or optionally substituted with one or more groups
independently selected from the group consisting of hydroxy, Ci.4 alkoxy, cyclopropyl, amino,
Ci1.4 alkylamino, (Ci-4 alkyl)> amino, and unsubstituted or Ci-4 alkyl-substituted 4-6 membered

heterocyclyl;
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Lis a bond;

ring A is 4-7 membered monoheterocyclyl, wherein 4-7 membered monoheterocyclyl has
one or two hetero atoms selected from the group consisting of O, S, and N, and contains at least
one N, ring A is connected to L through N atom, and S atom can be optionally oxidized to S(O)y;

each R is independently selected from the group consisting of hydrogen, halogen,
Ci.4 alkyl, Ci-4 alkoxy, pyrazolyl, thiazolyl, and triazolyl, wherein Ci.4 alkyl, C;.4 alkoxy,
pyrazolyl, thiazolyl, and triazolyl are unsubstituted or substituted with hydroxy; and

mis 0, 1 or 2.

6. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 5, wherein,

X218 N, and X3 and X4 are each independently CR3;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
halogen, Ci.4 alkyl, Ci.4 alkoxy, Cz.6 alkenyl, Ci-4 alkylaminocarbonyl, and aminocarbonyl,
wherein Ci.4 alkyl, Ci.4 alkoxy, Cz6 alkenyl, C14 alkylaminocarbonyl, and aminocarbonyl are
unsubstituted or optionally substituted with one or more groups independently selected from the
group consisting of hydroxy, amino, Ci.4 alkyl, Ci.4 alkoxy, cyclopropyl, Ci-4 alkylamino,

(Ci4 alkyl)> amino and unsubstituted or Ci-4 alkyl-substituted 4-6 membered heterocyclyl;

L is a bond;

Y

N
ring A is Q

each R is independently selected from the group consisting of hydrogen, Ci.4 alkyl, and

3

Ci.4 alkoxy; and

mis O, 1 or 2.

7. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 5, wherein,

X>is N, and X3 and X4 are each independently CR3;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
halogen, Ci4 alkyl, and morpholinyl, wherein Ci.4 alkyl is unsubstituted or substituted with one

or more hydroxy;

140



Lis a bond;
N
ring A is Q; and
each R is independently selected from the group consisting of pyrazolyl, thiazolyl, and

triazolyl.

8. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 3,wherein,

R3, at each occurrence, is independently selected from the group consisting of hydrogen,
amino, cyano, halogen, carboxyl, Ci.4 alkyl, C1.4 alkoxy, Ci.4 alkylcarbonyl, Cz.¢ alkynyl, Ci4
alkylaminocarbonyl, (Ci.4 alkyl)> aminocarbonyl, Ci.4 alkylthio, Ci.4 alkylsulfonyl, Ci.4
alkylamino, (Ci.4 alkyl), amino, azetidinyl, morpholinyl, piperazinyl, C>.¢ alkenyl and
cyclopropyl, wherein Ci.4 alkyl, Ci-4 alkoxy, Ci-4 alkylcarbonyl, C2.6 alkynyl , Ci4
alkylaminocarbonyl, (Ci.¢ alkyl)> aminocarbonyl, Ci.4 alkylthio, Ci.4 alkylsulfonyl, Ci.4
alkylamino, (Ci4 alkyl), amino, azetidinyl, morpholinyl, piperazinyl, C>.¢ alkenyl and
cyclopropyl are unsubstituted or optionally substituted with one or more groups independently
selected from the group consisting of hydroxy, amino, halogen, Ci-4 alkyl, Ci.4 alkylamino, (Ci-4
alkyl)z amino, cyclopropyl, and Cj.4 alkylcarbonyloxy;

L is a bond;

ring A is 7-12 membered spiroheterocyclyl, wherein spiroheterocyclyl has one or two
hetero atoms selected from the group consisting of O, S, and N, and contains at least one N, ring
A is connected to L through N atom, and S atom can be optionally oxidized to S(O):;

each R is independently selected from the group consisting of hydrogen, cyano, halogen,
hydroxy, and unsubstituted or hydroxy-substituted Ci.4 alkyl; and

mis 0, 1, or 2.

9. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 8, wherein,

Xz is N, and X3 and X4 are each independently CR3 or N;

R3, at each occurrence, is independently selected from the group consisting of hydrogen,

cyano, amino, halogen, carboxyl, Ci.4 alkyl, C;.4 alkoxy, Cz.6 alkenyl, Ci.4 alkylcarbonyl, C2.6
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alkynyl, Ci4 alkylamino, (Ci-4 alkyl), amino, Ci4 alkylaminocarbonyl, Ci-4 alkylthio, Ci4
alkylsulfonyl, cyclopropyl, azetidinyl, morpholinyl, and piperazinyl, wherein Ci-4 alkyl, Ci4
alkoxy, Cz.6 alkenyl, C1.4 alkylcarbonyl, Cz.¢ alkynyl, Ci.4 alkylamino, (Ci.4 alkyl); amino, Ci4
alkylaminocarbonyl, Ci.4 alkylthio, Ci.4 alkylsulfonyl, cyclopropyl, azetidinyl, morpholinyl, and
piperazinyl are unsubstituted or optionally substituted with one or more groups independently
selected from the group consisting of hydroxy, amino, halogen, Ci-4 alkyl, Ci.4 alkylamino, (Ci-4
alkyl)2 amino, cyclopropyl, and Cj.4 alkylcarbonyloxy;

L is a bond;

P N
ring A is selected from the group consisting of , O andg; and

mis 0.

10. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 3, wherein,

L is bond;

Xz is N, and X3 and X4 are each independently CR3 or N; and

ring A is selected from the group consisting of:

v J\%\N J\INV . . Jv;vv
No NGO NN T e e N
An, - N N N
N AL
OO¢ W
9 ’Q, 9 9 O 9 9 9 a‘nd .

11. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according

to claim 1, wherein the compound is selected from the group consisting of:
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12. A pharmaceutical composition comprising a compound or a pharmaceutically acceptable
salt or a stereoisomer thereof according to claim 1, and one or more second therapeutically active

agents.
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13. A pharmaceutical formulation comprising a compound or a pharmaceutically acceptable

salt or a stereoisomer thereof according to claim 1.

14. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according

\ |
| T T

SV N N
MGG
to claim 5, wherein ring A is selected from the group consisting of <—7, and .

15. The compound or a pharmaceutically acceptable salt or a stereoisomer thereof according
to claim 8, wherein ring A is selected from the group consisting of , , O ,g,
, l
A b N
N N
éj,éj, and
16. The pharmaceutical formulation according to claim 13, wherein the pharmaceutical

formulation comprises one or more pharmaceutically acceptable carriers.

17. A compound or a pharmaceutically acceptable salt thereof, wherein the compound is:

H

N N O
I
NG
\\N

N

18. A compound or a pharmaceutically acceptable salt thereof, wherein the compound is:
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19. A compound or a pharmaceutically acceptable salt thereof, wherein the compound is:

Ho
m
I
N
NS
SN

N

.
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