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CLAIMS
1. A compound having Formula (I) or a stereoisomer, a geometric isomer, a tautomer, an

N-oxide, a solvate, or a pharmaceutically acceptable salt thereof,

R1
N/
\
N x3=X?
<\ / \ />>E_A_Q_M — R3
R2

X° X4-X1
@,

wherein,

each of X!, X%, X3, X* and X is independently CR*or N, wherein 0, 1, or 2 of X!, X, X3,
X*are N;

E is a bond, -NR®- or -O-;

A is Cyc or hetCyc, wherein each of Cyc and hetCyc is independently and optionally
substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, oxo, NR’R®, R30-, R3(C=0)NR®-
, NR°R® alkyl, NR°R®(C=0) alkoxyalkyl, NR°R” alkoxy, NR®R” alkoxyalkyl, alkyl, haloalkyl,
hydroxyalkyl, Cyc, hetCyc, hetCyc-alkyl, alkoxyalkyl, hetCyc-alkoxyalkyl, cycloalkylidene
and heterocyclylidene;

Q is -(C=0)-, -O-, -(C=0)NR?-, -(C=S)NR’-, -S(=0),-, -S(=0)NR’-, -NR*(C=0)-, -
NR’(C=0)0-, -NR*(C=0)NR’-, -NR>-, -(C=0)O- or a bond;

M is -(C=0)-, alkyl, alkenyl, alkynyl, alkylaryl, alkylheteroaryl, alkenylaryl, alkynylaryl,
alkenylheteroaryl, alkynylheteroaryl, aryl, heteroaryl, Cyc, hetCyc, arylalkyl, heteroarylalkyl,
Cyc-alkyl, hetCyc-alkyl, wherein each of alkyl, alkenyl, alkynyl, alkylaryl, alkylheteroaryl,
alkenylaryl, alkynylaryl, alkenylheteroaryl, alkynylheteroaryl, aryl, heteroaryl, Cyc, hetCyc,
arylalkyl, heteroarylalkyl, Cyc-alkyl and hetCyc-alkyl is independently and optionally
substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, OH, CF3;, NR°RS, oxo, alkoxy,
cycloalkylidene, heterocyclylidene, hydroxyalkyl, alkyl, cycloalkyl and heterocyclic group;

R'is H, D, CN, F, Cl, Br, alkyl or cycloalkyl, wherein each of alkyl and cycloalkyl is
independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
CN, NH, OH and NOy;

R? is a 5-membered heteroaryl group, wherein the 5-membered heteroaryl group can be
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independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
alkyl, Cyc, hetCyc, arylalkyl, heteroarylalkyl and alkyl hetCyc; wherein each of alkyl, Cyc,
hetCyc, arylalkyl and alkyl hetCyc can be further independently and optionally substituted by
1, 2, 3 or 4 substituents selected from F, Cl, Br, CN, R°0-, R3(C=0)-, R’0(C=0)-, NR°R®,
NRRé(C=0)-, R’S(=0);-, alkyl, Cyc, hetCyc and alkoxy;

R? is H, D, alkyl, alkynyl, Cyc, hetCyc, aryl, heteroaryl, Cyc-alkyl, hetCyc-alkyl,
alkoxyalkyl, arylalkyl, heteroarylalkyl or aminoalkyl, wherein each of alkyl, alkynyl, Cyc,
hetCyc, aryl, heteroaryl, Cyc-alkyl, hetCyc-alkyl, alkoxyalkyl, arylalkyl, heteroarylalkyl and
aminoalkyl is independently and optionally substituted by 1, 2, 3 or 4 substituents selected from
F, Cl, Br, NR°R®, R°0-, R30(C=0)-, R*(C=0)-, NR’R®(C=0)NR’-, R°S(=0):-, NO,, CN, CF3,
alkyl and cycloalkyl;

R* is H, D, alkyl, F, Cl, Br or alkoxy, wherein each of alkyl and alkoxy can be
independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
CN, NH, OH and NOy;

R is H, D, alkyl, Cyc, hetCyc, aryl, heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl,
aryloxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, Cyc-alkyl or hetCyc-alkyl,
wherein each of alkyl, Cyc, hetCyc, aryl, heteroaryl, arylalkyl, heteroarylalkyl, alkoxyalkyl,
aryloxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, Cyc-alkyl and hetCyc-alkyl is
independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
OH, NR®R’, alkyl, alkylsulfonyl, alkoxy, aryl and heteroaryl;

RS is H or alkyl;

R’ is alkyl, arylalkyl or heteroarylalkyl;

each Cyc is independently cycloalkyl, bridged carbocyclyl or spirocarbocyclyl; and

each hetCyc is independently heterocyclyl, bridged heterocyclyl or spiroheterocyclyl.

2. The compound of claim 1, wherein
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or N , wherein each sub-formula of R? can be independently and optionally



317

substituted by F, Cl, Br, Ci.¢ alkyl, 3-12 membered Cyc, 3-12 membered hetCyc, Cs.12 aryl C;.
6 alkyl, (5-10 membered heteroaryl)-Ci.¢ alkyl and Ci-6 alkyl-(3-12 membered hetCyc); wherein
each of Ci alkyl, 3-12 membered Cyc, 3-12 membered hetCyc, Cs.12 aryl Ci.6 alkyl, (5-10
membered heteroaryl)-Ci¢ alkyl and Ci alkyl-(3-12 membered hetCyc) can be further
independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
CN, R°0-, R’(C=0)-, R°0(C=0)-, NR°R®, NR’R%C=0)-, RS(=0)2-, Ci alkyl, 3-12

membered Cyc, 3-12 membered hetCyc and Cj.¢ alkoxy; or

", ,
/ / VL"L
Ni% N — =

' N N N NH
R? is one of the following sub-formulae: HN , H , HN. o~ , N ,

/ “h “an , / , /

o o A S~ N=(" = o
N LY N <\] HNY > 4 Y

N N~ . HN-N | N ey NNH Oy o | 0w

9 2 2 2 9

N—% HN o _ N B
@ , N\\N\\j , S/\:'g or <\/\Sr , wherein each sub-formula of R? can be independently
and optionally substituted by F, Cl, Br, Ci-4 alkyl, 3-10 membered Cyc, 3-10 membered hetCyc,
phenyl Ci4 alkyl, (5-10 membered heteroaryl)-Ci4 alkyl and Ci4 alkyl-(3-10 membered
hetCyc); wherein each of Ci.4 alkyl, 3-10 membered Cyc, 3-10 membered hetCyc, phenyl Ci.4
alkyl, (5-10 membered heteroaryl)-Ci.4 alkyl and Ci.4 alkyl-(3-10 membered hetCyc) can be
further independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl,
Br, CN, R30-, R3(C=0)-, R30(C=0)-, NRRS, NRR(C=0)-, R’S(=0),-, Ci4 alkyl, 3-10

membered Cyc, 3-10 membered hetCyc and Ci-4 alkoxy; or,

4 s
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, N" =" or S , wherein each sub-formula of R? can be independently

optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, methyl, ethyl, n-propyl,
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isopropyl trifluoromethyl, difluoromethyl, 2-methylpropyl, 2-hydroxypropyl, benzyl,
cyclopropyl, tert-butoxycarbonylazetidinyl, isopropylazetidinyl, 2-hydroxymethylpropyl,
methoxymethyl, methoxyethyl, ethoxymethyl, piperidinyl, methoxybenzyl,
isopropylsulfonylethyl, isopropylsulfonylmethyl, tetrahydropyranyl, aminocarbonylethyl,
dimethylaminocarbonylethyl, 2-methoxypropyl, ethoxymethylpiperidinyl.

3. The compound of any one of claims 1 to 2, wherein

Ais 3-12 membered Cyc or 3-12 membered hetCyc, wherein each of 3-12 membered Cyc
and 3-12 membered hetCyc is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, Cl, Br, oxo, NR’R®, R30-, R(C=0)NR®-, NRR®C¢ alkyl,
NRR®(C=0)C;.6 alkoxy Ci.¢ alkyl, NR°R’C.¢ alkoxy, NR°R'C.¢ alkoxy Ci.¢ alkyl, Cj.salkyl,
Ci¢ haloalkyl, Ci.s hydroxyalkyl, 3-12 membered Cyc, 3-12 membered hetCyc, 3-12
membered hetCyc-Ci alkyl, Ci.6 alkoxy Ci-6 alkyl, 3-12 membered hetCyc-Ci.¢ alkoxy Ci
alkyl, Cs.6 cycloalkylidene and 3-6 membered heterocyclylidene; or

A is one of the following sub-formulae:
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wherein each Z!, Z? and Z* is independently CH or N;

each of Z3 and Z° is independently a bond, CHz, O, S, NH, C=0, S=O or S(=0)2;
eachmis 0, 1, or 2;

each n, m1 and nl is independently O or 1;

each sub-formula of A is independently and optionally substituted by 1, 2, 3 or 4
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substituents selected from F, Cl, Br, oxo, NR’R®, R30-, R(C=0)NR®-, NRR®C ¢ alkyl,
NRR®(C=0)C;.6 alkoxy C1. alkyl, NR°R”C;.6 alkoxy, NR°R’C . alkoxy Ci alkyl, Ci.6 alkyl,
Ci¢ haloalkyl, Ci.s hydroxyalkyl, 3-10 membered Cyc, 3-10 membered hetCyc, 3-10
membered hetCyc-Ci alkyl, Ci.6 alkoxy Ci-6 alkyl, 3-10 membered hetCyc-Ci.¢ alkoxy Ci
alkyl, Cs.6 cycloalkylidene and 3-6 membered heterocyclylidene; or,

each sub-formula of A is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, Cl, Br, oxo, NR’R®, R30-, R(C=0)NR®-, NRR®C.4 alkyl,
NRR®(C=0)C;.4 alkoxy Cj.s alkyl, NR°R’C;.4 alkoxy, NR°R'C.4 alkoxy Ci.4 alkyl, C;.4alkyl,
Ci4 haloalkyl, Ci4 hydroxyalkyl, 3-10 membered Cyc, 3-10 membered hetCyc, 3-10
membered hetCyc-Ci.4 alkyl, Ci4 alkoxy Ci4 alkyl, 3-10 membered hetCyc-Ci.4 alkoxy Ci4
alkyl, Cs.6 cycloalkylidene and 3-6 membered heterocyclylidene.

4. The compound of any one of claims 1 to 3, wherein

A is a one of the following sub-formulae:
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wherein each sub-formula of A is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, Cl, Br, oxo, NR°R®, R°0-, R’(C=0)NR®-, NR°R°C;.4 alkyl,
NR®R’Cj.4 alkoxy, Ci4 alkyl, Ci.4 haloalkyl, 3-10 membered Cyc, 3-10 membered hetCyc, 3-
10 membered hetCyc-Ci4 alkyl, 3-10 membered hetCyc-Ci4 alkoxy Cis alkyl, Css
cycloalkylidene and 3-6 membered heterocyclylidene; or,

each sub-formula of A is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, CI, Br, oxo, NH>, NHCH3;, NH(CH2)3CH3, N(CH3)2, benzyl
OCH:;NH-, benzyl (C=0O)NH-, pyridylmethyl (C=0)NH-, CH3CH>(C=0O)NH-, methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, phenoxy-(CH2).0-, NH2(CH2):0-,
N(CH3)2(CH2)20-, 1-ethylcyclopropylmethyl, fluoropyridylethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl, morpholinyl, piperazinyl,
methyl, ethyl, propyl, monofluoromethyl, difluoromethyl, trifluoromethyl, monochloromethy]l,
dichloromethyl, trichloromethyl, 1,2-dichloroethyl, 1,2-difluoroethyl, hydroxymethyl,
hydroxyethyl, methoxymethyl, methoxyethyl, ethoxymethyl, cyclopropylidene,

cyclobutylidene, cyclopentylidene, cyclohexylidene, azetidinylidene, oxetanylidene,
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pyrrolidinylidene or pyrazolidinylidene.

5. The compound of any one of claims 1 to 4, wherein

M is -(C=0)-, Ci.6 alkyl, C26 alkenyl, C2.6 alkynyl, Ci.¢ alkyl-Ce.10 aryl, Ci.¢ alkyl-(5-10
membered heteroaryl), Cz6 alkenyl-Ce.10 aryl, Coe alkynyl-Ce.10 aryl, Cz.s alkenyl-(5-10
membered heteroaryl), Ca.¢ alkynyl-(5-10 membered heteroaryl), Ce.10 aryl, 5-10 membered
heteroaryl, 3-12 membered hetCyc, 3-12 membered Cyc, Cs-10 aryl-Ci-¢ alkyl, (5-10 membered
heteroaryl)-Ci.6 alkyl, (3-12 membered hetCyc)-Ci.¢ alkyl or (3-12 membered Cyc)-Ci.¢ alkyl,
wherein each of Ci alkyl, Co alkenyl, Cao6 alkynyl, Cis alkyl-Ce.10 aryl, Ci alkyl-(5-10
membered heteroaryl), Cz6 alkenyl-Cs.10 aryl, Ca alkynyl-Ce.10 aryl, Caze alkenyl-(5-10
membered heteroaryl), Cz.¢ alkynyl-(5-10 membered heteroaryl), Ce.10 aryl, 5-10 membered
heteroaryl, 3-12 membered hetCyc, 3-12 membered Cyc, Ce.10 aryl-Ci.¢ alkyl, (5-10 membered
heteroaryl)-Ci.¢ alkyl, (3-12 membered hetCyc)-Ci.s alkyl and (3-12 membered Cyc)-Ci.¢ alkyl
is independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br,
OH, NR°RS, oxo, Ci- alkoxy, C3.6 cycloalkylidene, 3-6 membered heterocyclylidene, hydroxy
Ci.6 alkyl, Ci.6 alkyl, Cs. cycloalkyl and 3-7 membered heterocyclyl; or,

M is -(C=0)-, Ci4 alkyl, Co4 alkenyl, Co4 alkynyl, Ci4 alkylphenyl, Ci4 alkyl-(5-10
membered heteroaryl), Cz.4 alkenylphenyl, C2.4 alkynylphenyl, C24 alkenyl-(5-10 membered
heteroaryl), C2-4 alkynyl-(5-10 membered heteroaryl), phenyl, 5-10 membered heteroaryl, 3-10
membered hetCyc, 3-10 membered Cyc, phenyl-Ci.4 alkyl, (5-10 membered heteroaryl)-Ci.4
alkyl, (3-10 membered hetCyc)-Ci4 alkyl or (3-10 membered Cyc)-Ci-4 alkyl, wherein each of
Ci4 alkyl, Ca.4 alkenyl, Co4 alkynyl, Ci.4 alkylphenyl, Ci.4 alkyl-(5-10 membered heteroaryl),
Co-4 alkenylphenyl, C>4 alkynylphenyl, C>.4 alkenyl-(5-10 membered heteroaryl), Co-4 alkynyl-
(5-10 membered heteroaryl), phenyl, 5-10 membered heteroaryl, 3-10 membered hetCyc, 3-10
membered Cyc, phenyl-Ci4 alkyl, (5-10 membered heteroaryl)-Ci4 alkyl, (3-10 membered
hetCyc)-Ci4 alkyl and (3-10 membered Cyc)-Ci4 alkyl is independently and optionally
substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, OH, CFs, NR°R®, oxo, C.4 alkoxy,
Cs.6 cycloalkylidene, 3-6 membered heterocyclylidene, hydroxy Ci.4 alkyl, Ci4 alkyl, Css¢
cycloalkyl and 3-6 membered heterocyclyl; or

M is -(C=0)-, -CHz-, -(CH2)2-, -(CHz)3-, -(CHz)s-, -CH=CH-, -CH.CH=CH-, -
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CH>CH=CHCHa;-, -C=C-, -CH2C=C-, -CH,C=CCHa-, -CH=CH-phenyl, -CH,CH=CH-pheny]l,
-CH>CH=CH-CH:-phenyl, -C=C-phenyl, -CH,C=C-phenyl, -CH,C=C-CHz-phenyl, -CH=CH-
pyridyl, -CH>CH=CH-pyridyl, -CH.CH=CH-CH2-pyridyl, -CH=CH-pyrazolyl, -CH.CH=CH-
pyrazolyl, -CH=CH-pyrimidinyl, -CH=CH-pyrazinyl, -CH=CH-benzimidazolyl, -CH=CH-
benzopyrazolyl, -C=C-pyridyl, -CH,C=C-pyridyl, -CH>C=C-CH,-pyridyl, -C=C-pyrazolyl, -
CH>C=C-pyrazolyl, -C=C-pyrimidinyl, -C= C-pyrazinyl, -C=C-benzimidazolyl, -C=C-
benzopyrazolyl, phenyl, pyridyl, pyrimidinyl, pyrazinyl, imidazolyl, pyrazolyl, -CHz-pyridyl, -
CH>CH»-pyridyl, -CHz-phenyl, -CH>CH»-phenyl, -CHz-pyrimidinyl, -CH»-pyrazinyl, -CH»-
imidazolyl, -CHz-pyrazolyl, phenyl-CHz-, phenyl-CH2CHz-, pyridyl-CHz-, pyridyl-CH2CHa-,
pyrimidinyl-CH>-, pyrazinyl-CH>-, imidazolyl-CH>- or pyrazolyl-CH»-, wherein each of -CH>-
, -(CH2)2-, -(CH2)3-, -(CH2)4-, -CH=CH-, -CH,CH=CH-, -CH,CH=CHCH>-, -C=C-, -CH2C=C-
, -CH2C=CCH;-, -CH=CH-phenyl, -CH,CH=CH-phenyl, -CH,CH=CH-CHz-phenyl, -C=C-
phenyl, -CH2C=C-phenyl, -CH2C=C-CH:-phenyl, -CH=CH-pyridyl, -CH.CH=CH-pyridyl, -
CH>CH=CH-CH_-pyridy], -CH=CH-pyrazolyl, -CH,CH=CH-pyrazolyl, -CH=CH-
pyrimidinyl, -CH=CH-pyrazinyl, -CH=CH-benzimidazolyl, -CH=CH-benzopyrazolyl, -C=C-
pyridyl, -CH>,C=C-pyridyl, -CH>,C=C-CH»-pyridyl, -C=C-pyrazolyl, -CH,C=C-pyrazolyl, -
C=C-pyrimidinyl, -C= C-pyrazinyl, -C=C-benzimidazolyl, -C=C-benzopyrazolyl, phenyl,
pyridyl, pyrimidinyl, pyrazinyl, imidazolyl, pyrazolyl, -CHx-pyridyl, -CH>CH»-pyridyl, -CH>-
phenyl, -CH>CHz-phenyl, -CHz-pyrimidinyl, -CHz-pyrazinyl, -CH:-imidazolyl, -CHz-
pyrazolyl, phenyl-CH»-, phenyl-CH>,CHb-, pyridyl-CH»-, pyridyl-CH>CHb»-, pyrimidinyl-CHo-,
pyrazinyl-CH»-, imidazolyl-CHz- and pyrazolyl-CHz- is independently and optionally
substituted by 1, 2, 3 or 4 substituents selected from F, CI, Br, OH, CF3, NH», oxo, methoxy,
ethoxy, mn-propoxy, isopropoxy, cyclopropylidene, cyclobutylidene, cyclopentylidene,
azetidinylidene, hydroxymethyl, hydroxyethyl, 2-hydroxy-2-propyl, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl, pyrrolidinyl and
morpholinyl.

6. The compound of any one of claims 1 to 5, wherein

R3is H, D, Cis alkyl, Co6 alkynyl, 3-12 membered Cyc, 3-12 membered hetCyc, Ce.10

aryl, 5-10 membered heteroaryl, (3-12 membered Cyc)-Ci.¢ alkyl, (3-12 membered hetCyc)-
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Ci6 alkyl, C16 alkoxy Ci.6 alkyl, Ce-10 aryl Ci.6 alkyl, (5-10 membered heteroaryl) Ci.¢ alkyl or
amino Ci.¢ alkyl, wherein each of Ci.¢ alkyl, C2.6 alkynyl, 3-12 membered Cyc, 3-12 membered
hetCyc, Ce.10 aryl, 5-10 membered heteroaryl, (3-12 membered Cyc)-Ci.¢ alkyl, (3-12
membered hetCyc)-Ci.¢ alkyl, Ci¢ alkoxy Cis alkyl, Ce.10 aryl Ci alkyl, (5-10 membered
heteroaryl) Ci.¢ alkyl and amino Ci.¢ alkyl is independently and optionally substituted by 1, 2,
3 or 4 substituents selected from F, Cl, Br, NR’R® R’0-, R’0(C=0)-, R(C=0)-,
NRR$(C=0)NR>-, R3S(=0),-, NO2, CN, CF3, Ci alkyl and C3.6 cycloalkyl; or

R3isH, D, Ci4 alkyl, C2.4 alkynyl, 3-10 membered Cyc, 3-10 membered hetCyc, phenyl,
5-10 membered heteroaryl, (3-10 membered Cyc)-Ci.4 alkyl, (3-10 membered hetCyc)-C.4
alkyl, C1.4 alkoxy Ci-4 alkyl, phenyl Ci.4 alkyl, (5-10 membered heteroaryl)-Ci-4 alkyl or amino
Ci4 alkyl, wherein each of Ci4 alkyl, Cz4 alkynyl, 3-10 membered Cyc, 3-10 membered
hetCyc, phenyl, 5-10 membered heteroaryl, (3-10 membered Cyc)-Ci.4 alkyl, (3-10 membered
hetCyc)-Ci-4 alkyl, Ci.4 alkoxy Ci.4 alkyl, phenyl Ci.4 alkyl, (5-10 membered heteroaryl)-Ci.4
alkyl or amino C.4 alkyl is independently and optionally substituted by 1, 2, 3 or 4 substituents
selected from F, CI, Br, NR°R®, R°0-, R°0(C=0)-, R’(C=0)-, NR’R®(C=0)NR’-, R’S(=0);-,
NO», CN, CFjz, Ci4 alkyl and Cs.¢ cycloalkyl; or

R? is H, D, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fert-butyl, ethynyl,
trifluoromethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopentylmethyl,
cyclopropylmethyl, cyclobutylmethyl, cyclohexylmethyl, spiro[4.4]decylmethyl,
bicyclo[3.3.0]octyl, pyrrolidinyl, azetidinyl, piperidinyl, morpholinyl, azetidinylmethyl,
piperidinylmethyl, morpholinylmethyl, methoxymethyl, methoxyethyl, ethoxymethyl,
ethoxyethyl, n-propoxymethyl, isopropoxymethyl, isopropoxyethyl, n-butoxymethyl,
isobutoxymethyl, fert-butoxymethyl, tert-butoxyethyl, phenyl, pyridyl, imidazolyl, pyrazolyl,
pyrimidinyl, 3H-indolyl, indolyl, benzimidazolyl, 3,8a-dihydroindolizinyl, phenylmethyl,
3,8a-dihydroindolizinylmethyl,  pyridylmethyl, imidazolylmethyl, = pyrazolylmethyl,
pyrimidinylmethyl, 3H-indolylmethyl, indolylmethyl, benzimidazolylmethyl, NH>CH>-,
NH(CH3)CHz-, N(CH3)>CHz-, NH2(CH»)>-, NH(CH3)CH;-, NH(CH3)(CH2)>- or
N(CH3)2(CH2)2-, wherein each of methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, ethynyl, trifluoromethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
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cyclopentylmethyl, cyclopropylmethyl, cyclobutylmethyl, cyclohexylmethyl,
spiro[4.4]decylmethyl, bicyclo[3.3.0]octyl, pyrrolidinyl, azetidinyl, piperidinyl, morpholinyl,
azetidinylmethyl, piperidinylmethyl, morpholinylmethyl, methoxymethyl, methoxyethyl,
ethoxymethyl, ethoxyethyl, n-propoxymethyl, isopropoxymethyl, isopropoxyethyl, n-
butoxymethyl, isobutoxymethyl, tert-butoxymethyl, tert-butoxyethyl, phenyl, pyridyl,
imidazolyl, pyrazolyl, pyrimidinyl, 3H-indolyl, indolyl, benzimidazolyl, 3,8a-
dihydroindolizinyl, phenylmethyl, 3,8a-dihydroindolizinylmethyl, pyridylmethyl,
imidazolylmethyl, pyrazolylmethyl, pyrimidinylmethyl, 3H-indolylmethyl, indolylmethyl,
benzimidazolylmethyl, NH,CH»-, NH(CH3)CH>-, N(CH3).CH>-, NH2(CHb2)2-, NH(CH3)CHa>-,
NH(CH3)(CHz)2- and N(CH3)2(CHbz)»- is independently and optionally substituted by 1, 2, 3 or
4 substituents selected from F, Cl, Br, OH, NH2, NO2, CN, CF;, C(CH3)30(C=0)-, CH3(C=0)-
, NH2(C=0O)NH-, NHCH3(C=0O)NH-, CH3S(=0)2-, methyl, methoxy, ethoxy, n-propoxy,
isopropoxy, phenoxy, pyridyloxy, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl.

7. The compound of any one of claims 1 to 6, wherein

R'is H, D, CN, F, Cl, Br, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fert-butyl,
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, wherein each of methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl is
independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F, CI, Br,
CN, NH;, OH and NO»; and

R* is H, D, F, Cl, Br, CN, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butylmethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy or tert-butoxy, wherein each
of methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butylmethoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy and zert-butoxy is independently and optionally substituted by
1, 2, 3 or 4 substituents selected from F, Cl, Br, CN, NH;, OH and NO,.

8. The compound of any one of claims 1 to 7, wherein

R’ is H, D, Cis alkyl, 3-12 membered Cyc, 3-12 membered hetCyc, Ce.10 aryl, 5-10
membered heteroaryl, Ce.10 aryl Ci-6 alkyl, (5-10 membered heteroaryl)-Ci.6 alkyl, Ci.¢ alkoxy
Ci6 alkyl, Ce.10 aryloxy Ci alkyl, amino Ci alkyl, Ci.s alkylamino Ci alkyl, di(Cie
alkyl)amino Ci.¢ alkyl, (3-12 membered Cyc)-Ci alkyl or (3-12 membered hetCyc)-Ci.¢ alkyl,
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wherein each of Ci.¢ alkyl, 3-12 membered Cyc, 3-12 membered hetCyc, Ce.10 aryl, 5-10
membered heteroaryl, Ce.10 aryl Ci-6 alkyl, (5-10 membered heteroaryl)-Ci.¢ alkyl, Ci.¢ alkoxy
Ci6 alkyl, Ces.10 aryloxy Ci alkyl, amino Ci¢ alkyl, Cis alkylamino Ci.¢ alkyl, di(Ci-
alkyl)amino Ci alkyl, (3-12 membered Cyc)-Ci-¢ alkyl and (3-12 membered hetCyc)-Ci6
alkyl is independently and optionally substituted by 1, 2, 3 or 4 substituents selected from F,
Cl, Br, OH, NR®R’, C alkyl, Ci- alkylsulfonyl, Ci. alkoxy, Ce.10 aryl and 5-10 membered
heteroaryl;

R%is H, D or Ci alkyl; and

R’ is H, D, Ci.6 alkyl, Ce.10 aryl Ci. alkyl or (5-10 membered heteroaryl) C.¢ alkyl; or

R’ is H, D, Ci4 alkyl, 3-10 membered Cyc, 3-10 membered hetCyc, phenyl, 5-10
membered heteroaryl, phenyl Ci.4 alkyl, (5-10 membered heteroaryl)-Cj.4 alkyl, Ci.4 alkoxy C;-
4 alkyl, phenoxy Ci-4 alkyl, amino Ci4 alkyl, Ci4 alkylamino Ci-4 alkyl, di(Ci-4 alkyl)amino C;-
4 alkyl, (3-10 membered Cyc)-Ci.4 alkyl or hetCyc-Ci.4 alkyl, wherein each of Ci.4 alkyl, 3-10
membered Cyc, 3-10 membered hetCyc, phenyl, 5-10 membered heteroaryl, phenyl Ci.4 alkyl,
(5-10 membered heteroaryl)-Ci.4 alkyl, Ci.4 alkoxy Ci.4 alkyl, phenoxy Ci.4 alkyl, amino Ci4
alkyl, Ci4 alkylamino Ci- alkyl, di(Ci4 alkyl)amino Ci4 alkyl, (3-10 membered Cyc)-Ci.4
alkyl and hetCyc-Ci4 alkyl is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, Cl, Br, OH, NR°R’, Ci alkyl, Ci.4 alkylsulfonyl, C; alkoxy,
phenyl and 5-10 membered heteroaryl;

R%is H, D or Ci4 alkyl; and

R’ is H, D, Ci.4 alkyl, phenyl Ci.4 alkyl or (5-10 membered heteroaryl) Ci.4 alkyl; or

R’ is H, D, NH,CH,-, NH2(CHz),-, NH(CH3)CH»-, NH(CH3)(CH>)2-, N(CH3),CH>-,
NH(CH3)2(CH2)2-, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fert-butyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclopropylethyl, cyclobutylethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl,
methoxymethyl, methoxyethyl, ethoxyethyl, phenylmethyl, phenylethyl, phenyl-n-propyl,
pyridylmethyl, pyridylethyl, pyridyl-n-propyl, phenoxymethyl, phenoxyethyl, phenoxy-n-
propyl, azetidinyl, oxetanyl or tetrahydropyranyl, wherein each of NH>CH>-, NH2(CH>)>-,
NH(CH3)CHz-, NH(CH3)(CHz2)2-, N(CH3)2CH>-, NH(CH3)2(CH2)2-, methyl, ethyl, n-propyl,
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isopropyl, n-butyl, isobutyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, cyclopropylethyl, cyclobutylethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, methoxymethyl, methoxyethyl,
ethoxyethyl, phenylmethyl, phenylethyl, phenyl-n-propyl, pyridylmethyl, pyridylethyl,
pyridyl-n-propyl, phenoxymethyl, phenoxyethyl, phenoxy-n-propyl, azetidinyl, oxetanyl and
tetrahydropyranyl is independently and optionally substituted by 1, 2, 3 or 4 substituents
selected from F, Cl, Br, OH, NHz, NH(CH3), CH3S(=0)>-, CH3CH2S(=0)2-, CH(CH3)2S(=0)2-
, C(CH3)3S(=0)2-, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fert-butyl, methoxy,
ethoxy, n-propoxy, phenyl, pyridyl, pyrazolyl, pyrimidinyl;

R%is H, D, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl; and

R’ is H, D, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zert-butyl, phenylmethyl,
phenylethyl,  phenyl-n-propyl, imidazolylmethyl, pyrazolylmethyl, pyridylmethyl,
pyridylethyl, pyrimidinylmethyl or pyrimidinylethyl.

9. The compound of any one of claims 1 to 8 having Formula (I-1), or a stereoisomer, a
geometric isomer, a tautomer, an N-oxide, a solvate, or a pharmaceutically acceptable salt

thereof,

/ZZ—Q—M——:—R3
Z5_z3

d-1),

wherein,
each of Z' and Z? is independently CH or N;
each of Z*, 7’ is independently a bond, CHz, O, S, NH, C=0, S=0 or S(=0)y;

mis 0, 1 or2;

z25-273 is optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl,
Br, oxo, NRR®, R°0-, R3(C=0)NR®-, NR’RC, alkyl, NR3RS(C=0)C alkoxy Ci alkyl,
NR®R’C}.6 alkoxy, NR°R’Cy¢ alkoxy C1.6 alkyl, Ci-salkyl, Ci-¢ haloalkyl, Ci-¢ hydroxyalkyl, 3-

10 membered Cyc, 3-10 membered hetCyc, 3-10 membered hetCyc-Ci.¢ alkyl, Ci.¢ alkoxy Ci-
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¢ alkyl, 3-10 membered hetCyc-Ci.¢ alkoxy Ci.¢ alkyl, Cs.6 cycloalkylidene, 3-6 membered
heterocyclylidene.

10. The compound of claim 9, wherein

or X" | wherein each sub-formula of 2°-7° is independently and
optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, oxo, NH,, NHCH3,
NH(CH»);CH3s, N(CH3)2, benzyl OCH>NH-, benzyl(C=0O)NH-, pyridylmethyl(C=0)NH-,
CH3CH2(C=0)NH-, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, phenoxy-
(CH2)20-, NH2(CH2)20-, N(CH3)2(CH2)20-, 1-ethylcyclopropylmethyl, fluoropyridylethyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl,
morpholinyl, piperazinyl, methyl, ethyl, propyl, monofluoromethyl, difluoromethyl,
trifluoromethyl, monochloromethyl, dichloromethyl, trichloromethyl, 1,2-dichloroethyl, 1,2-
difluoroethyl, = hydroxymethyl,  hydroxyethyl,  pyrrolidinylidene, = methoxymethyl,
methoxyethyl, ethoxymethyl, cyclopropylidene, cyclobutylidene, cyclopentylidene,
cyclohexylidene, azetidinylidene, oxetanylidene or pyrazolylidene.

11. The compound of any one of claims 1 to 8 having formula (I-2), or a stereoisomer, a
geometric isomer, a tautomer, an N-oxide, a solvate, or a pharmaceutically acceptable salt

thereof,
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X3
/>—E A—Q-M

x5 x4 X1
(1_2)’

wherein,

L % 71 72
A\ is one of the following sub-formulae: _é— _é—
+4 et ) b

b

%y%%§%$1%

each Z! and Z? is independently CH or N;

each sub-formulae of A; is independently and optionally substituted by 1, 2, 3 or 4
substituents selected from F, Cl, Br, oxo, NR°R®, R°0-, R>(C=0)NR®-, NR°R°C; alkyl,
NR3RS(C=0)C;.6 alkoxy Cj.¢alkyl, NR°R’C;.6 alkoxy, NR°R’C.6 alkoxy Ci¢ alkyl, C;-alkyl,
Ci6 haloalkyl, Ci.s hydroxyalkyl, 3-10 membered Cyc, 3-10 membered hetCyc, 3-10
membered hetCyc-Ci.¢ alkyl, Ci.¢ alkoxy Ci.6 alkyl, 3-10 membered hetCyc-Ci.¢ alkoxy Ci.6
alkyl, Cs.6 cycloalkylidene, 3-6 membered heterocyclylidene.

12. The compound of claim 11, wherein

A is a one of the following sub-formulae:

K+ 1O K% Qo

2 9 b b 9 b

) ot HQ ) Qe (Ot O (O WO

D WD WDk O (e D+ D
e It i )t

wherein each sub-formula of A; is independently and optionally substituted by 1, 2, 3 or 4

b
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substituents selected from F, CI, Br, oxo, NH2, NHCH3;, NH(CH2)3CH3, N(CH3)2, benzyl
OCH:;NH-, benzyl (C=0O)NH-, pyridylmethyl (C=0)NH-, CH3CH>(C=0O)NH-, methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, phenoxy-(CH2).0-, NH2(CH2):0-,
N(CH3)2(CH2)20-, 1-ethylcyclopropylmethyl, fluoropyridylethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl, morpholinyl, piperazinyl,
methyl, ethyl, propyl, monofluoromethyl, difluoromethyl, trifluoromethyl, monochloromethy]l,
dichloromethyl, trichloromethyl, 1,2-dichloroethyl, 1,2-difluoroethyl, hydroxymethyl,
hydroxyethyl, pyrrolidinylidene, methoxymethyl, methoxyethyl, ethoxymethyl,
cyclopropylidene, cyclobutylidene, cyclopentylidene, cyclohexylidene, azetidinylidene,
oxetanylidene or pyrazolidinylidene.

13. The compound of any one of claims 1 to 8 having Formula (I-3) or (I-4), or a
stereoisomer, a geometric isomer, a tautomer, an N-oxide, a solvate, or a pharmaceutically

acceptable salt thereof,

N7 R’
\N / X3=X?2 m m1
\ /) \ / E—Z Z4 ZZ_Q_M — R3
g—xf) X4-X1 n M
R2 (I-3) or
N7 R’
\
N | x3=X? 2
.1 > 792 A —_— 3
N/ N\ ) E 2 Z?>—Q-M—=—=—R
X5 x4-x! a o
R? (I-4),

wherein each Z!, Z? and Z* is independently CH or N;
eachmis 0, 1, or 2;

each n, m1 and nl is independently 0 or 1;

M1
each of " ni and o o is independently and

optionally substituted by 1, 2, 3 or 4 substituents selected from F, Cl, Br, oxo, NRR®, R30-,

R3(C=0)NR®-, NR°R®Cy.¢ alkyl, NR’R®(C=0)C\.s alkoxy Cis alkyl, NR°R’Cis alkoxy,
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NR®R’C¢ alkoxy Ci.¢ alkyl, Ci- alkyl, Ci.¢ haloalkyl, C;.¢ hydroxyalkyl, 3-10 membered Cyc,
3-10 membered hetCyc, 3-10 membered hetCyc-Ci¢ alkyl, Cis alkoxy Ci alkyl, 3-10
membered hetCyc-Ci¢ alkoxy Cie alkyl, Cs. cycloalkylidene, 3-6 membered
heterocyclylidene or

wherein

is one of the following sub-formulae: ,

—+
NQ\} —§—N/_>\ /\—> _§_N/\|—N% —%N\_/\\\

X NN ,
N }{Nv \/er, é—Cr}\j\, N\—N %_C,}\\/N—é—

9 9

* +(0 XC“
% K vNéé
_Z1 Z4

R EE

formulae of n1 is independently and optionally substituted by 1, 2, 3 or 4

, wherein each sub-

substituents selected from F, CI, Br, oxo, NH2, NHCH3, NH(CH»)3CH3, N(CH3)2, benzyl
OCH:;NH-, benzyl (C=O)NH-, pyridylmethyl (C=0O)NH-, CH3;CH2(C=0O)NH-, methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, phenoxy-(CH2)>O-, NH>(CH>),O-,
N(CH3)2(CH2)20-, 1-ethylcyclopropylmethyl, fluoropyridylethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl, morpholinyl, piperazinyl,
methyl, ethyl, propyl, monofluoromethyl, difluoromethyl, trifluoromethyl, monochloromethy]l,
dichloromethyl, trichloromethyl, 1,2-dichloroethyl, 1,2-difluoroethyl, hydroxymethyl,
hydroxyethyl, pyrrolidinylidene, methoxymethyl, methoxyethyl, ethoxymethyl,
cyclopropylidene, cyclobutylidene, cyclopentylidene, cyclohexylidene, azetidinylidene,

oxetanylidene and pyrazolylidene;
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° o is one of the following sub-formulae: —E—N%N—é-,
% X, ;JS‘N N-5—
b
, éh or _§—, wherein each sub-formulae of

_g_ 721 > % ZZ—E—

A
o ® is independently and optionally substituted by 1, 2, 3 or 4

substituents selected from F, CI, Br, oxo, NH>, NHCH3;, NH(CH2)3CH3, N(CH3)2, benzyl
OCH:;NH-, benzyl (C=0O)NH-, pyridylmethyl (C=0)NH-, CH3CH>(C=0O)NH-, methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, phenoxy-(CH2).0-, NH2(CH2):0-,
N(CH3)2(CH2)20-, 1-ethylcyclopropylmethyl, fluoropyridylethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrazolidinyl, piperidinyl, morpholinyl, piperazinyl,
methyl, ethyl, propyl, monofluoromethyl, difluoromethyl, trifluoromethyl, monochloromethy]l,
dichloromethyl, trichloromethyl, 1,2-dichloroethyl, 1,2-difluoroethyl, hydroxymethyl,
hydroxyethyl, pyrrolidinylidene, methoxymethyl, methoxyethyl, ethoxymethyl,
cyclopropylidene, cyclobutylidene, cyclopentylidene, cyclohexylidene, azetidinylidene,
oxetanylidene or pyrazolylidene.

14. The compound of any one of claims 1 to 13 having one of the following structures, or

a stereoisomer, a geometric isomer, a tautomer, an N-oxide, a solvate, or a pharmaceutically

acceptable salt thereof,




(22) l
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(59)
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(127) N (128)



(141)
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A\

(199)
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| (222) \\ \ (223) \\ ’\\l (224)

(226) (227)
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(233)

(232)

(231)

(236)

(235)

(237)

(239)

(238)

(241)

(240)

®
L
(@]

(242)

(245)

(244)

(243)



345

(248)

(247)

(246)

(249)

(251)

(250)

(253)

(252)

(257)

(260)

(259)

(258)
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(261)

(269)

(268)

(267)

272

@71)

(270)

-

(273)



(285)

A\

277)

(283)

(284)



A\ (296)

(294) (295)
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A\

(297)

or

15. A pharmaceutical composition comprising the compound of any one of claims 1 to 14
and pharmaceutically acceptable adjuvants.

16. The compound of any one of claims 1 to 14 or the pharmaceutical composition of claim
15 for use in preventing or treating a RET-related disease.

17. The compound or the pharmaceutical composition of claim 16, wherein the RET-
related disease is cancer, irritable bowel syndrome or pain associated with irritable bowel

syndrome.



