5

10

15

20

25

CLAIMS

What\s claimed is:

1. A 5-Wember-heterocycle-fused pyridine compound having a structure of
Formula (X), \ pharmaceutically acceptable salts or pharmaceutically acceptable

solvates thereof,

Ry
Y 0\/S/§ )
X
1>
N/ Y/
(X)

wherein, X, Y and Z are each\ndependently N or C, and at least one of X, Y and
Z is N, and when X is N, Z is N;

W and V are each independently\ selected from H, halogen, unsubstituted or
halogen-substituted C;-Cs alkyl, unsubstituted or halogen-substituted C-C4 alkoxy,
nitro, cyano;

R is substituted or unsubstituted Ce¢-C20 8ryl; substituted or unsubstituted 5- to
10-membered heteroaryl containing 1-5 heteroadpms selected from N, O, and S; or
substituted or unsubstituted 4- to 10-membergd heterocyclyl containing 1-5
heteroatoms selected from N, O, and S; wherein, subjituent in the substituted group
is  halogen, nitro, cyano, hydroxyl; unsubstjtuted or halogen- or
morpholinyl-substituted C;-Ce alkyl, Ci-Ce¢ alkoxy, CNCe alkylcarbonyl, Ci-Ce
alkoxycarbonyl, -NR.Rsb, -C(O)(NR.Rp), -OC(O)-R¢, unsubstituted phenyl or phenyl
substituted by 1-4 of R3 , or unsubstituted 4- to 7-membered Yieteroaryl containing
1-5 heteroatoms selected from N, O, and S or 4- to 7-membered he{eroaryl containing
1-5 heteroatoms selected from N, O, and S substituted by 1-4 of R4 ;

R> is cyano; C;-Cs alkoxycarbonyl; -NRcRg; -NHC(O)-Re; bstituted or
unsubstituted Ce¢-Cao aryl; substituted or unsubstituted 5- to 10-membered heteroaryl
containing 1-5 heteroatoms selected from N, O, and S; or substituted or unsupstituted
4- to 10-membered heterocyclyl containing 1-5 heteroatoms selected from N, Q, and
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S; whexein, substituent in the substituted group is halogen, nitro, cyano, C;-C4
alkylenedipxy, unsubstituted or halogen- or -NRcRg¢-substituted C;-C¢ alkyl or C3-Cs
cycloalkyl, \C-C¢ alkoxy, C;-C¢ sulfamido, -NR.Rp, -C(O)R’, morpholinyl,
morpholinylméthyl, or unsubstituted or R’’-substituted piperidinyl;

wherein, R3\s halogen, nitro, cyano, C;-Cs alkylenedioxy, unsubstituted or
halogen- or morphdlinyl-substituted C,-Cs alkyl, Ci-Ce alkoxy, -NR.Rsb, -C(O)R’, or
morpholinyl;

R4 is halogen, nitro)\ cyano, unsubstituted or halogen-substituted C;-Cs alkyl,
C1-Ce alkoxy, -NRuRp, -C(Q)R’, or unsubstituted or C;-Cg alkoxycarbonyl-substituted
piperidinyl;

R’ is C-Cs alkyl, C-Cs alkpxy, -NRuRp, or unsubstituted or halogen- or C;-Ce
alkyl-substituted 4- to 7-membered\heterocyclyl;

R’ is C-Cs alkyl; C3-Ce cycloalkyl; Ci-Cg alkylcarbonyl; C;-Ce alkoxycarbonyl;
C3-Ce cycloalkylcarbonyl;  or unsubytituted benzoyl or benzoyl substituted by
substituent(s) selected from halogen, C;-Cy alkyl, halogen-substituted C;-Ce alkyl ;

R. and Ry are each independently H, C;-§¢ alkyl or C;-Cg alkylcarbonyl;

R and Ry are each independently H or Ci3C¢ alkyl; or, Rc and Rg, together with
the N atom to which they are attached, form 3- to {-membered heterocyclyl;

Re is unsubstituted or Ci-C¢ alkyl- or halogen- or C;-Cs alkoxy-substituted Ce-C20
aryl, unsubstituted or halogen-substituted C;-Ce alkyl;

Rt is C-Cs alkyl or unsubstituted or halogen- or C\Cs alkyl-substituted 4- to
7-membered heteroaryl.

2. The 5-member-heterocycle-fused pyridine compoynd, pharmaceutically
acceptable salts or pharmaceutically acceptable solvates thereof, Yccording to claim 1,

wherein, the compound has a structure of Formula (I),
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wherein,

X,Y and Z are each independently N or C, and at least one of X, Y and X is N;

— — — - represents single bond or double bond;

R is substituted or unsubstituted Ce¢-Cao aryl; substituted or unsubstituted 5- to
10-membered heteroaryl contiining 1-5 heteroatoms selected from N, O, and S; or
substituted or unsubstituted to 10-membered heterocyclyl containing 1-5
heteroatoms selected from N, O, and S; wherein, substituent in the substituted group
is halogen, nitro, cyano, unsubstituteq or halogen- or morpholinyl-substituted C-Cs
alkyl, C-Cs¢ alkoxy, C;-Cs alkylcgrbonyl, Ci-Cs alkoxycarbonyl, -NR.Rpy,
-C(O)(NRuRp), unsubstituted phenyl or\ phenyl substituted by 1-4 of Rjs, or
unsubstituted 4- to 7-membered heteroaryl cyntaining 1-5 heteroatoms selected from
N, O, and S or 4- to 7-membered heteroaryl corXaining 1-5 heteroatoms selected from
N, O, and S substituted by 1-4 of Ry;

R> is substituted or unsubstituted Ce¢-C20 aryl; sybstituted or unsubstituted 5- to
10-membered heteroaryl containing 1-5 heteroatoms Sg¢lected from N, O, and S; or
substituted or unsubstituted 4- to 10-membered heégerocyclyl containing 1-5
heteroatoms selected from N, O, and S; wherein, substitueny in the substituted group
is halogen, nitro, cyano, C;-C4 alkylenedioxy, unsubstityted or halogen- or
-NRcRg¢-substituted C-Cs alkyl, Ci-C¢ alkoxy, Ci-Cg sulfamidd, -NR.Rp, -C(O)R’,
morpholinyl, or unsubstituted or R’’-substituted piperidinyl;

wherein, Rj3 is halogen, nitro, cyano, C;-C4 alkylenedioxy, uysubstituted or
halogen- or morpholinyl-substituted C1-Cs alkyl, C;-Cs alkoxy, -NR.Rp)\-C(O)R’, or
morpholinyl;

R4 is halogen, nitro, cyano, unsubstituted or halogen-substituted Ci- alkyl,
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C-Ce alkoxy, -NRuRy, -C(O)R’, or unsubstituted or Ci-Cg alkoxycarbonyl-substituted

C3-C¢ cycloalkylcaxbonyl; or unsubstituted benzoyl or benzoyl substituted by
substituent(s) selected, from halogen, C|-Cs alkyl, and halogen-substituted C;-Csg
alkyl;

R. and Ry are each independently H or C-Cs alkyl;

R. and Ry are each indepg&ndently H or C;-C¢ alkyl; or, Rc and Rg, together with
the N atom to which they are attached, form 3- to 7-membered heterocyclyl.

3. The 5-member-heterocycle-fused pyridine compound, pharmaceutically
acceptable salts or pharmaceutically acceptable solvates thereof, according to claim 1
or 2, wherein X and Z are N, Y is C.

4. The 5-member-heterocycle-fused, pyridine compound, pharmaceutically
acceptable salts or pharmaceutically acceptable solvates thereof, according to any one
of claims 1 to 3,

wherein, W and V are independently selected Yrom H, C;-C4 alkyl, C;-C4 alkoxy;
Xand Z are N, Y is C;

r9, e A4
NGO

2

R is

%@hfu\ AN

Nv:_ R N\ E m
or
wherein, Ry is H, halogen, nitro, cyano; unsubstituted Nor halogen- or
morpholinyl-substituted C;-Cs; alkyl; C(-Cs alkoxy; C;-Cs alkylcaxbonyl; C;-Cs4
alkoxycarbonyl; -NRuRp; -C(O)(NRuRb); -OC(O)-R¢; unsubstituted phenyl or phenyl
substituted by 1-3 of R3; or unsubstituted 5- to 7-membered heteroaryl contiining 1-3

heteroatoms selected from N, O, and S or 5- to 7-membered heteroaryl contailing 1-3
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heteroaoms selected from N, O, and S substituted by 1-3 of R4, wherein said
heteroaryNis selected from furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, pyranyl, pyridinyl, morpholinyl, oxazinyl, pyrazinyl;

R> is cyapo; C;-Cs alkoxycarbonyl; -NRcRg; -NHC(O)-Re; substituted or
unsubstituted Ce-C20 aryl; substituted or unsubstituted 5- to 10-membered heteroaryl
containing 1-5 hetehpatoms selected from N, O, and S; or substituted or unsubstituted
4- to 10-membered heterocyclyl containing 1-5 heteroatoms selected from N, O, and
S; wherein, substituent\in the substituted group is halogen, nitro, cyano, C;-C4
alkylenedioxy, unsubstituted or halogen- or -NR¢Rg-substituted C;-C¢ alkyl or C3-Ce
cycloalkyl, C;-C¢ alkoxy, \Ci-C¢ sulfamido, -NR.Rp, -C(O)R’, morpholinyl,
morpholinylmethyl, or unsubstityted or R’’-substituted piperidinyl;

R3 is halogen, nitro, cyano, §-C:2 alkylenedioxy, unsubstituted or halogen- or
morpholinyl-substituted C;-Cs4 alkyl, C;-Cs alkoxy, -NR.Rp, -C(O)R’, or
4-morpholinyl;

R4 is halogen, nitro, cyano, unsubstiuted or halogen-substituted C;-Cs alkyl,
C-C4 alkoxy, -NRuRsb, -C(O)R’, 4-piperidiny\, or 1-t-butoxycarbonyl-4-piperidinyl;
R’ is C1-Cy4 alkyl, C-C4 alkoxy, -NRuRpb, ord-methylpiperazinyl;

R’’ is C;-C4 alkyl, C3-Cs cycloalkyl, Ci-C4 akkylcarbonyl, C;-C4 alkoxycarbonyl,
C3-Ce cycloalkylcarbonyl, or p-trifluoromethylbenzoyl;

R. and Ry are each independently H, C;-C4 alkyl oN\C-C4 alkylcarbonyl;

Re is unsubstituted or C;-Ce alkyl or halogen- or C-Cs alkoxy-substituted Ces-C2o
aryl, unsubstituted or halogen-substituted C;-Ce alkyl;

Rr is Ci-Cs alkyl or unsubstituted or halogen- or C;-Cs alkyl-substituted 4- to
7-membered heteroaryl, said 4- to 7-membered heteroaryl is sdlected from furanyl,
pyrrolyl, thienyl.

5. The 5-member-heterocycle-fused pyridine compound, armaceutically
acceptable salts or pharmaceutically acceptable solvates thereof, accordiyg to any one

of claims 1 to 4,
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wherein said heteroaryl is \selected from furanyl, thienyl, pyrrolyl, pyrazolyl,

imidazolyl, oxazolyl, isoxazdlyl, pyranyl, pyridinyl, morpholinyl, oxazinyl,
pyrazinyl;

R, is H, halogen; nitro; cyand; unsubstituted or halogen-, dimethylamino-,
4-morpholinyl-, 1-aziridinyl-, 1-azetidigyl-, 1-tetrahydropyrrolyl-, 1-piperidinyl- or
1-homopiperidinyl-substituted C;-C4 alkyl; C;-Cs alkoxy; Ci-C4 sulfamido; -NRuRp;
-C(O)R’; 4-morpholinyl; or unsubstituted or R’’-substituted piperidinyl;
R’ is C1-Cy4 alkyl, C;-C4 alkoxy, -NRuRp, or\¢d-methylpiperazinyl;

R’ is C;-C4 alkyl, C3-Cs cycloalkyl, Ci-C4 akylcarbonyl, C;-C4 alkoxycarbonyl,
C3-Ce cycloalkylcarbonyl, or p-trifluoromethylbenzoyl;

R. and Ry are independently H, C,-C4 alkyl or C-Gy alkylcarbonyl.
6. The 5-member-heterocycle-fused pyridine compound, pharmaceutically
acceptable salts or pharmaceutically acceptable solvates thekeof, according to claim 1,

wherein, the 5-member-heterocycle fused pyridine compound is selected from the

following compounds:
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7. Use of the 5-member-heterocycle-fused pyridine compound, pharmaceutically
acceptable salts or pharmaceutically acceptable solvates thereof according to any one
of claimg 1 to 6 in preparation of a medicament for preventing or treating diseases
associated\with abnormal cell proliferation, morphological change and hyperkinesis
related to abyormal protein tyrosine kinase, or diseases related to angiogenesis or
metastasis.

8. Use the  5-member-heterocycle-fused  pyridine  compound,
pharmaceutically acogptable salts or pharmaceutically acceptable solvates thereof
according to any one claims 1 to 6 in preparation of a medicament as protein
tyrosine kinase inhibitor\ particular in preparation of a medicament as c-Met
inhibitor.

9. A pharmaceutical composition compring a prophylactically or therapeutically
effective amount of one or more\>-member-heterocycle-fused pyridine compound,
pharmaceutically acceptable salts ok pharmaceutically acceptable solvates thereof
according to any one of claims 1 to 6, and a pharmaceutically acceptable excipient.

10. A method of preventing or treating diseases associated with abnormal cell
proliferation, morphological change and hygerkinesis related to abnormal protein
tyrosine kinase, or diseases related to angiogenexis or metastasis, in a subject in need
thereof, said method comprises administerating a Rrophylactically or therapeutically
effective amount of the 5-member-heterocycly-fused pyridine compound,
pharmaceutically acceptable salts or pharmaceutically\acceptable solvates thereof
according to any one of claims 1 to 6 or the pharmaceutical composition according to

claim 9 to the subject.
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CLAIMS

What is claimed is:

1. A 5-member-heterocycle-fused pyridine compound having a structure of Formula (X),

pharmaceutically acceptable salts or pharmaceutically acceptable solvates thereof,

Ry
v O
S
D
| P
72
W N/ Y
Xx)

wherein X, Y and Z are each independently N or C, at leastone of X, Yand ZisN,and Y

and Z are unsubstituted: provided that when X is N. Z is N:

= — — - represents a single bond or double bond, and X, Y and Z abide by valence-bond

theory:;

W and V are each independently selected from the group consisting of H, halogen,

unsubstituted or halogen-substituted C;-C4 alkyl, unsubstituted or halogen-substituted C1-C4

alkoxy, nitro, and cyano;

R is substituted or unsubstituted Cg-Cog aryl; substituted or unsubstituted 5- to 10-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S: or substituted or unsubstituted 4- to 10-membered heterocyclyl containing 1-5 heteroatoms

selected from the group consisting of N. O, and S; wherein, substituent in the substituted group is

halogen, nitro, cyano, hvdroxyl: unsubstituted or halogen- or morpholinyl-substituted C-Cs
alkvl, C1-Cg alkoxy, C1-Cg alkylcarbonyl, C-Cg alkoxycarbonyl, -NR.Rp, “-C(O}NRRs), -
OC(0)-Ry, unsubstituted phenvl or phenvyl substituted by 1-4 of Rs, or unsubstituted 4- to 7-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S, or 4- to 7-membered heteroaryl containing 1-5 heteroatoms selected from the group consisting
of N, O, and S substituted by 1-4 of R4;
R> is cyano; Ci1-C4 alkoxycarbonyl: -NR(Rq; substituted or unsubstituted C¢-Cog arvl;

substituted or unsubstituted 5- to 10-membered heteroaryl containing 1-5 heteroatoms selected

from the group consisting of N, O. and S; or substituted or unsubstituted 4- to 10-membered
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heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, O, and S:

wherein, substituent in the substituted group is halogen, nitro, cvano, C;-C4 alkylenedioxy,

unsubstituted or halogen- or -NR.Rg4-substituted C;-Cg alkyl or C3-Cg cycloalkyl, Ci-Cg alkoxy,

C1-Cs sulfamido, -NRaRy, -C(O)R’, morpholinyl, morpholinylmethyvl, or unsubstituted or R*’-

substituted piperidinyl:

wherein Rj is halogen, nitro, cvano, C1-C4 alkvlenedioxy, unsubstituted or halogen- or

morpholinvl-substituted C;-Cg alkyl, C1-Cg alkoxy, -NR.Rp, -C(O)R’, or morpholinvl:

R4 is halogen. nitro, cyano, unsubstituted or halogen-substituted C;-Cg alkyl, C;-Cg alkoxy,

-NRaRs, -C(O)R’, or unsubstituted or C;-Cs alkoxycarbonyl-substituted piperidinyl;
R’ is C;-Cg alkyl, C1-Cg alkoxy, -NRsRp, or unsubstituted or halogen- or C;-Cg alkyl-

substituted 4- to 7-membered heterocyclyl:
R’ is C;-Cg alkyl; C3-Cg cycloalkyl: Ci-Cg alkylcarbonvyl; C;-Cg alkoxycarbonyl: C3-Cg

cycloalkylcarbonyl: or unsubstituted benzoyl or benzovl substituted by substituent(s) selected

from the group consisting of halogen, C1-Cg alkyl, and halogen-substituted C;-Cg alkyl;

Ra and Ry are each independently H, C1-Cg alkyl or C1-Cs alkylcarbonyl:

R, and R4 are each independently H or C;-Cg alkyl; or, R and Ry, together with the N atom

to which they are attached. form 3- to 7-membered heterocyclyl:

Rris C1-Cg alkyl or unsubstituted or halogen- or Ci-Cg alkyl-substituted 4- to 7-membered

heteroaryl.

2. The 5-member-heterocvcle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 1, wherein, the compound

has a structure of Formula (1),

0]
OQQ/ R4
/
R> X
| %
= y
N Y

wherein
X, Y and Z are each independently N or C. at least one of X, Y and Zis N, and Y and Z are
unsubstituted; provided that when X is N, Z is N
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— — — - represents a single bond or double bond, and X, Y and Z abide by valence-bond

theory:;
R is substituted or unsubstituted Cg-Cog aryl; substituted or unsubstituted 5- to 10-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S: or substituted or unsubstituted 4- to 10-membered heterocvclyl containing 1-5 heteroatoms

selected from the group consisting of N. O. and S; wherein, substituent in the substituted group is

halogen, nitro, cyano, unsubstituted or halogen- or morpholinyl-substituted C;-Cg alkyl, C1-Cg

alkoxy., C1-Cs alkylcarbonvl, C-Cg alkoxvcarbonvl, -NR.Rp, -C(OXNR.Ry), unsubstituted

phenyl or phenyl substituted by 1-4 of Rs, or unsubstituted 4- to 7-membered heteroaryl

containing 1-5 heteroatoms selected from the group consisting of N. O. and S, or 4- to 7-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O, and
S substituted by 1-4 of R4;

R» is substituted or unsubstituted Cg-Cog aryl; substituted or unsubstituted 5- to 10-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S: or substituted or unsubstituted 4- to 10-membered heterocvyclyl containing 1-5 heteroatoms

selected the eroup consisting of from N. O. and S; wherein, substituent in the substituted group is

halogen, nitro, cyano, Ci-C4 alkylenedioxy. unsubstituted or halogen- or -NR.Rg4-substituted C;-

Cg alkyl, C;-Cg alkoxy, C1-Cg sulfamido, -NRaRy, -C(O)R’, morpholinyl, or unsubstituted or R’’-

substituted piperidinyl:

wherein, R is halogen. nitro, cvano, Ci-C4 alkvlenedioxy, unsubstituted or halogen- or
morpholinvl-substituted C;-Cg alkyl, C1-Cs alkoxy, -NR.Rp, -C(O)R’, or morpholinyl:

R4 is halogen, nitro, cyano, unsubstituted or halogen-substituted C;-Cg alkyl, C;-Cg alkoxy,

-NRaRsb, -C(O)R’, or unsubstituted or C;-Cs alkoxycarbonyl-substituted piperidinyl;
R’ is C;-Cg alkyl, C1-Cg alkoxy, -NRsRp, or unsubstituted or halogen- or C;-Cg alkyl-

substituted 4- to 7-membered heterocycelyl:
R’ is C;-Cg alkyl; C3-Cg cycloalkyl; Ci1-Cg alkylcarbonvl; C;-Cg alkoxycarbonyl; C3-Cs

cycloalkylcarbonyl: or unsubstituted benzovl or benzovl substituted by substituent(s) selected

from the group consisting of halogen, Ci-Cg alkyl, and halogen-substituted C;-Cg alkyl;

R. and Ry are each independently H or Ci-Cg alkyl;

R, and R4 are each independently H or C;-Cg alkyl; or, R and Ry, together with the N atom

to which they are attached, form 3- to 7-membered heterocyclyl.




3. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 1, wherein X and Z are N. Y
is CH.

4. The 5-member-heterocvcle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 1,

wherein, W and V are independently selected from the group consisting of H, C{-C4 alkyl,
and C;-C4alkoxy;
Xand Z are N. Y is CH:

Riis
v 30 8 ,f )
Z;C\N %[/ & & / § E)\}Rm

4N

L1 LY LY

N J Rm X >R
or
wherein, Ri is H, halogen, nitro, cyano; unsubstituted or halogen- or morpholinyl-
substituted C;1-C4 alkyl; Ci-Cs alkoxy; Ci-Cs alkylcarbonyl: C1-C4 alkoxycarbonyl; -NRaRp; -
C(O)NRRp); -OC(O)-R¢; unsubstituted phenyl or phenyl substituted by 1-3 of Rs; or

zQNN sz )

o

unsubstituted 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected from the group

consisting of N, O, and S or 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected

from the group consisting of N, O. and S substituted by 1-3 of R4, wherein said heteroaryl is

selected from the group consisting of furanvl, thienvl, pyrrolyl, pyrazolyl. imidazolyl, oxazolvl,

1soxazolyl, pyranyl, pyridinyl, morpholinyl, oxazinvyl, and pyrazinyl;

R» is cyano; Ci1-C4 alkoxycarbonyl: -NR(Rq; substituted or unsubstituted C¢-Crg arvl;

substituted or unsubstituted 5- to 10-membered heteroaryl containing 1-5 heteroatoms selected

from the group consisting of N, O, and S; or substituted or unsubstituted 4- to 10-membered

heterocvyclyl containing 1-5 heteroatoms selected from the group consisting of N, O, and S:

wherein, substituent in the substituted group is halogen. nitro, cvano, C;-C4 alkylenedioxy,

unsubstituted or halogen- or -NR.Rg-substituted C;-Cg alkyl or C3-C¢ cycloalkyl, Ci-Cg alkoxy,

C1-Cs sulfamido, -NRaRp, -C(O)R’, morpholinyl, morpholinylmethyl. or unsubstituted or R’’-

substituted piperidinyl:




Rjis halogen. nitro, cyano, C1-C, alkylenedioxy, unsubstituted or halogen- or morpholinyl-
substituted C;-C4 alkyl, Ci-C4 alkoxy, -NRsRp, -C(O)R’, or 4-morpholinyl;
R4is halogen, nitro, cyano, unsubstituted or halogen-substituted C;-Cs alkyl, C;-C4 alkoxy,

-NRaRs, -C(O)R’. 4-piperidinvl, or 1-t-butoxycarbonyl-4-piperidinyl;
R’ is C;i-C4 alkyl, C1-C4 alkoxyv, -NRsRp, or 4-methylpiperazinyvl;
R’ is C;-C4 alkyl, C3-Cg cycloalkyl, Ci-C4 alkylcarbonyl, C;-C4 alkoxycarbonyl, C;-Cg

cycloalkvlcarbonyl. or p-trifluoromethylbenzovl;

R, and Ry are each independently H, C;-C4 alkyl or C;-C4 alkylcarbonyl;

R, and R4 are each independently H or C;-Cg alkvl; or, R and Ry, together with the N atom

to which they are attached, form 3- to 7-membered heterocyclyl:

Rris C1-Cg alkyl or unsubstituted or halogen- or C1-Cg alkyl-substituted 4- to 7-membered

heteroarvl, said 4- to 7-membered heteroaryl is selected from the group consisting of furanvl,

pyrrolyl, and thienyl.

5. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 2,

wherein W and V are independently selected from the group consisting of H, C-C4 alkvl,
and C;-Cj alkoxy;
Xand Z are N. Y is CH:

Ryis
N Oy N
E’(\Ol\\l E[ ;\Rm }%Q»\'—R = %(;»\'—R
R U KT sl e AT

[} [ L) L}

\:_Rm R,
Nv or X :

o

z@% /%fN E\N

wherein, R, is H, halogen, nitro, cyano; unsubstituted or halogen- or morpholinyl-
substituted Ci1-C4 alkyl; C1-C4 alkoxy; C1-Ca alkylcarbonyl; C1-C4 alkoxycarbonyl; -NRaRy; -
C(OY)NRRp); -OC(O)-R¢; unsubstituted phenyl or phenyl substituted by 1-3 of Rs; or

unsubstituted 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected from the group

consisting of N, O, and S or 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected

from the group consisting of N, O. and S substituted by 1-3 of R4, wherein said heteroaryl is
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selected from the group consisting of furanvl, thienvl, pyrrolyl, pyrazolyl. imidazolyl, oxazolvl,

isoxazolyl, pyranyl. pyridinyl, morpholinvyl, oxazinvl, and pyrazinvl:

R» is cyano; Ci-C4 alkoxycarbonyl: -NR.R4; substituted or unsubstituted C¢-Coq arvl;

substituted or unsubstituted 5- to 10-membered heteroaryl containing 1-5 heteroatoms selected

from the group consisting of N, O. and S; or substituted or unsubstituted 4- to 10-membered

heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, O, and S:

wherein, substituent in the substituted group is halogen. nitro, cvano, C;-C4 alkylenedioxy,

unsubstituted or halogen- or -NR.Rg-substituted C;-Cg alkyl or C3-C¢ cycloalkyl, Ci-Cg alkoxy,

C1-Cs sulfamido, -NRaRp, -C(O)R’. morpholinyl, morpholinylmethyl. or unsubstituted or R’-

substituted piperidinyl:

Rjis halogen. nitro, cyano, C1-C» alkylenedioxy, unsubstituted or halogen- or morpholinyl-

substituted C;-C4 alkyl, Ci-C4 alkoxy, -NRsRp, -C(O)R’, or 4-morpholinyl;

R4 is halogen. nitro., cyano. unsubstituted or halogen-substituted C;-C4 alkyl, C;-C4 alkoxy,

-NRaRsp, -C(O)R’, 4-piperidinvl, or 1-t-butoxvycarbonvl-4-piperidinyl;
R’ is C1-C4 alkyl, C1-C4 alkoxy, -NRaRsb, or 4-methylpiperazinyvl;
R’ is C1-C4 alkyl, C3-Cs cycloalkyl, C;-Ca alkylcarbonyl, C;-C4 alkoxycarbonyl, C3-Cs

cycloalkylcarbonyl. or p-trifluoromethylbenzovl;

R. and Ry are each independently H, C;-C4 alkyl or C;-C4 alkylcarbonvl;

R, and R4 are each independently H or C;-Cg alkyl; or, R, and Ry, together with the N atom

to which they are attached. form 3- to 7-membered heterocyclyl;

Rris C-Cg alkyl or unsubstituted or halogen- or C1-Cg alkyl-substituted 4- to 7-membered

heteroaryl, said 4- to 7-membered heteroaryl is selected from the group consisting of furanyl,

pyrrolyl, and thienyl.

6. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 3,

wherein, W and V are independently selected from the group consisting of H, C{-C4 alkyl,
and C1-C4alkoxy;
Xand ZareN,YisC:

Riis
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wherein, Ry is H, halogen, nitro, cvano:; unsubstituted or halogen- or morpholinyl-

substituted C;-C4 alkyl; C1-C4 alkoxy; C;-Ca alkylcarbonyl; C1-C4 alkoxycarbonyl; -NRRy; -
C(OYNRaRp); -OC(O)-R¢; unsubstituted phenyl or phenyl substituted by 1-3 of Rs; or

unsubstituted 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected from the group

consisting of N, O. and S or 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected

from the group consisting of N, O. and S substituted by 1-3 of R4, wherein said heteroaryl is

selected from the group consisting of furanvl, thienvl, pyrrolyl, pyrazolyl. imidazolyl, oxazolyl,

isoxazolyl, pyranyl. pyridinyl, morpholinvyl, oxazinvl, and pyrazinyl;

R» is cyano; Ci-C4 alkoxycarbonyl: -NR(R4; substituted or unsubstituted C¢-Crg arvl;

substituted or unsubstituted 5- to 10-membered heteroaryl containing 1-5 heteroatoms selected

from the group consisting of N, O. and S: or substituted or unsubstituted 4- to 10-membered

heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, O, and S:

wherein, substituent in the substituted group is halogen, nitro, cyano, C;-C4 alkylenedioxy,

unsubstituted or halogen- or -NR.Rg4-substituted C;-Cg alkyl or Cs3-Cg cycloalkyl, Ci-Cs alkoxy,

C1-Cs sulfamido, -NRaRw, -C(O)R’, morpholinyl, morpholinylmethyvl. or unsubstituted or R”’-

substituted piperidinyl:

Rjis halogen. nitro, cyano, C1-C, alkylenedioxy, unsubstituted or halogen- or morpholinyl-

substituted C;-C4 alkyl, Ci-C4 alkoxy, -NRaRp, -C(O)R’, or 4-morpholinyl;

R41s halogen, nitro, cyano, unsubstituted or halogen-substituted C;-Cs alkyl, C;-C4 alkoxy,

-NRaRs, -C(O)R’, 4-piperidinyl, or 1-t-butoxycarbonyl-4-piperidinyl;

R’ is C1-C4 alkyl, C1-C4 alkoxy, -NRaRs, or 4-methylpiperazinyl;

R’ is C1-Cq alkyl, C3-Ce cycloalkyl, C1-Cq alkylcarbonyl, C1-C4 alkoxycarbonyl, C3-Ce
cycloalkylcarbonyl, or p-trifluoromethylbenzoyl;

R, and Ry are each independently H, C;-C4 alkyl or C;-C4 alkylcarbonyl;

R, and R4 are each independently H or C;-Cg alkyl; or, R and Ry, together with the N atom

to which they are attached. form 3- to 7-membered heterocyclyl:
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Rris C1-Cg alkyl or unsubstituted or halogen- or Ci-Cg alkyl-substituted 4- to 7-membered

heteroarvl, said 4- to 7-membered heteroaryl is selected from the group consisting of furanvl,

pyrrolyl, and thienyl.

7. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 3,

3L &
/l; Qf’ /C\;\ Qf‘ R/ |f\;

R» s Rq

Riis

wherein, Ry is H, halogen, nitro, hydroxvl, C;-C4 alkoxy, unsubstituted phenyl or phenyl

substituted by 1-3 of R3, or unsubstituted 5- to 7-membered heteroaryl containing 1-3

heteroatoms selected from the group consisting of N, O, and S, or 5- to 7-membered heteroaryl

containing 1-3 heteroatoms selected from the group consisting of N, O, and S substituted by 1-3

of R4, wherein said heteroarvl is selected from the group consisting of furanvl, thienvl. pyrrolyl.

pyrazolyl, imidazolyl, oxazolyl, isoxazolyl. pyranvl, pyridinyl, morpholinyl, oxazinyl, and

pyrazinyl;
R, is H, halogen: nitro; cvano; unsubstituted or halogen-, dimethylamino-, 4-morpholinyl-,

1-aziridinyl-, 1-azetidinyl-. 1-tetrahvdropyrrolyl-, 1-piperidinyl- or 1-homopiperidinyl-
substituted C;-C4 alkyl; C1-C4 alkoxy; C;-Ca sulfamido; -NR;Ry; -C(O)R’; 4-morpholinyl; or

unsubstituted or R’’-substituted piperidinyl;
R’ is C;-C4 alkyl, C1-C4 alkoxyv, -NR4Rp, or 4-methylpiperazinyl;
R’ is C;-C4 alkyl, C3-Cg cycloalkyl, Ci-C4 alkvylcarbonyl, C;-C4 alkoxycarbonyl, C;-Cg

cycloalkylcarbonyl. or p-trifluoromethylbenzovl;
R, and Ry are independently H, C1-C4 alkyl or C-C4 alkylcarbonvl.

8. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 6,
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wherein, Ry is H, halogen, nitro, hydroxvl, C;-C4 alkoxy, unsubstituted phenyl or phenyl

substituted by 1-3 of Ra, or unsubstituted 5- to 7-membered heteroaryl containing 1-3

heteroatoms selected from the group consisting of N. O, and S, or 5- to 7-membered heteroaryl

containing 1-3 heteroatoms selected from the group consisting of N, O, and S substituted by 1-3

of R4, wherein said heteroarvyl is selected from the group consisting of furanvyl, thienvyl, pyrrolyl,

pyrazolyl. imidazolyl, oxazolyl, isoxazolyl, pyranyl. pyridinyl, morpholinyl, oxazinyl, and

pyrazinyl;
R, is H, halogen: nitro; cvano; unsubstituted or halogen-, dimethylamino-, 4-morpholinyl-,

1-aziridinyl-, 1-azetidinyl-, 1-tetrahydropyrrolyl-, 1-piperidinyl- or 1-homopiperidinyl-
substituted C;-C4 alkyl; C1-C4 alkoxy; C;-Ca sulfamido; -NR;Ry; -C(O)R’; 4-morpholinyl; or

unsubstituted or R’’-substituted piperidinyl;
R’ is C;i-C4 alkyl, C1-C4 alkoxy, -NRRp, or 4-methylpiperazinyvl;
R’ is C;-C4 alkyl, C3-Cg cycloalkyl, Ci-C4 alkylcarbonyl, C;-C4 alkoxvcarbonyl, C;-Cg

cycloalkylcarbonyl. or p-trifluoromethylbenzovl;
R, and Ry are independently H, C{-C4 alkyl or C-C4 alkylcarbonvl.

9. The 5-member-heterocycle-fused pyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof, according to claim 1, wherein, the 5-member-

heterocycle fused pyridine compound is selected from the group consisting of the following

compounds:
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10. A pharmaceutical composition comprising a prophylactically or therapeutically

effective amount of one or more S-member-heterocycle-fused pyridine compound,

pharmaceutically acceptable salts or pharmaceutically acceptable solvates thereof according to

claim 1. and a pharmaceutically acceptable excipient.

11. The pharmaceutical composition of claim 10, wherein the 5-member-heterocycle-fused

pyridine compound has a structure of Formula (1),

O
OQQ/ R1
/
R
~ "
N Y

wherein
X, Y and Z are each independently N or C. at least one of X, Y and Zis N. and Y and Z are
unsubstituted; provided that when X is N, Z is N;

— — — - represents single bond or double bond, and X. Y and Z abide by valence-bond

theory:;
R is substituted or unsubstituted Cg-Cog aryl; substituted or unsubstituted 5- to 10-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S: or substituted or unsubstituted 4- to 10-membered heterocvclyl containing 1-5 heteroatoms
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selected from the group consisting of N. O. and S; wherein, substituent in the substituted group is

halogen, nitro, cyano, unsubstituted or halogen- or morpholinyl-substituted C;-Cg alkyl, C1-Cg

alkoxy. C1-Cs alkylcarbonvl, C-Cg alkoxvcarbonvl, -NR.Ry, -C(OXNR.Ry), unsubstituted

phenvl or phenyl substituted by 1-4 of Ri, or unsubstituted 4- to 7-membered heteroaryl

containing 1-5 heteroatoms selected from the group consisting of N, O. and S or 4- to 7-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S substituted by 1-4 of R4;

R» is substituted or unsubstituted Cg-Cog aryl; substituted or unsubstituted 5- to 10-

membered heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, O. and

S: or substituted or unsubstituted 4- to 10-membered heterocvyclyl containing 1-5 heteroatoms

selected from the group consisting of N. O. and S; wherein, substituent in the substituted group is

halogen, nitro, cyano, Ci-C4 alkylenedioxy. unsubstituted or halogen- or -NR.Rg4-substituted C;-

Cg alkyl, C;-Cg alkoxy, C1-Cg sulfamido, -NRaRy, -C(O)R’, morpholinyl, or unsubstituted or R’’-

substituted piperidinyl:

wherein, R3 is halogen, nitro, cyano, C1-C4 alkylenedioxy, unsubstituted or halogen- or
morpholinyl-substituted C-Ce alkyl, Ci-Cs alkoxy, -NRaRp, -C(O)R’, or morpholinyl;

R4 1is halogen, nitro, cyano, unsubstituted or halogen-substituted C;-Cs alkyl, C;-Ce alkoxy,
-NRaRs, -C(O)R’, or unsubstituted or C;-Cs alkoxycarbonyl-substituted piperidinyl;

R’ is C1-Ce alkyl, C1-Ce alkoxy, -NRaRs, or unsubstituted or halogen- or C;-Cs alkyl-

substituted 4- to 7-membered heterocycelyl:
R’ is C;-Cg alkyl; C3-Cg cycloalkyl: Ci1-Cg alkylcarbonvl; C;-Cg alkoxycarbonyl; C3-Cg

cycloalkylcarbonyl; or unsubstituted benzovl or benzovl substituted by substituent(s) selected

from the group consisting of halogen, Ci-Cg alkyl, and halogen-substituted C;-Cg alkyl:

R, and Ry are each independently H or C;-Cg alkvl:

R, and R4 are each independently H or C;-Cg alkyl; or, R and Ry, together with the N atom

to which they are attached, form 3- to 7-membered heterocyclyl.

12. The pharmaceutical composition of claim 11, wherein X and Z are N, Y is CH.

13. The pharmaceutical composition of claim 12,

wherein W and V are independently selected from the group consisting of H, C;-C4 alkvl,
and C;-C4 alkoxy:




L} L1 L] LY

\l\\l 2 fN
\
— N —
z§ L A
1 ™m -
N’ 7 o - ™
Rumis H, halogen, nitro, cyano: unsubstituted or halogen- or morpholinyl-substituted Ci-C4

alkvyl; C;-C4 alkoxy; C;-C4 alkvlcarbonyl: C-C4 alkoxycarbonvl; -NR.Ry; -C(O)YNR.Ry): -
OC(0O)-R¢; unsubstituted phenyl or phenyl substituted by 1-3 of Rs; or unsubstituted 5- to 7-

membered heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, O. and

S, or 5- to 7-membered heteroaryl containing 1-3 heteroatoms selected from the group consisting

of N. O, and S substituted by 1-3 of R4, wherein said heteroarvl is selected from the group

consisting of furanvyl, thienvl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, pyranvl,

pyridinyl, morpholinyl, oxazinyl, and pyrazinyl;

R» is cyano; Ci-C4 alkoxycarbonyl: -NR.R4; substituted or unsubstituted C¢-Coq arvl;

substituted or unsubstituted 5- to 10-membered heteroaryl containing 1-5 heteroatoms selected

from the group consisting of N, O. and S; or substituted or unsubstituted 4- to 10-membered

heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, O, and S:

wherein, substituent in the substituted group is halogen, nitro, cyano, C;-C4 alkylenedioxy,

unsubstituted or halogen- or -NRcR4-substituted C;-Cs alkyl or C3-Ce cycloalkyl, C1-Cs alkoxy,

C1-Cs sulfamido, -NRaRp, -C(O)R’. morpholinyl, morpholinylmethyl. or unsubstituted or R’-

substituted piperidinyl:

Rjis halogen, nitro, cyano, C1-C» alkylenedioxy, unsubstituted or halogen- or morpholinyl-

substituted C;-C4 alkyl, Ci-C4 alkoxy, -NRsRp, -C(O)R’, or 4-morpholinyl;

R4 is halogen. nitro. cyano. unsubstituted or halogen-substituted C;-C4 alkyl, C;-C4 alkoxy,

-NRaRs, -C(O)R’, 4-piperidinyl, or 1-t-butoxvcarbonvl-4-piperidinyl;
R’ is C1-C4 alkyl, C1-C4 alkoxy, -NRaRsb, or 4-methylpiperazinyvl;
R’ is C;-C4 alkyl, C3-Cg cycloalkyl, Ci-C4 alkvlcarbonyl, C;-C4 alkoxycarbonyl, C;-Cg

cycloalkylcarbonvl. or p-trifluoromethylbenzovl;

R, and Ry are each independently H, C;-C4 alkyl or C;-C4 alkylcarbonvl;
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R, and R4 are each independently H or C;-Cg alkvl; or, R and Ry, together with the N atom

to which they are attached, form 3- to 7-membered heterocyclyl:

Rris C1-Cg alkyl or unsubstituted or halogen- or C1-Cg alkyl-substituted 4- to 7-membered

heteroarvl, said 4- to 7-membered heteroaryl is selected from the group consisting of furanvl,

pyrrolyl, and thienyl.

14. The pharmaceutical composition of claim 13, wherein

WL &
/l; Qf’ /@5\ Qf‘ R/ |f\;

Ry is R

Riis

wherein, Ry is H, halogen, nitro, hydroxvl, C;-C4 alkoxyv, unsubstituted phenyl or phenyl

substituted by 1-3 of Ra, or unsubstituted 5- to 7-membered heteroaryl containing 1-3

heteroatoms selected from the group consisting of N. O, and S, or 5- to 7-membered heteroaryl

containing 1-3 heteroatoms selected from the group consisting of N, O. and S substituted by 1-3

of R4, wherein said heteroarvl is selected from the group consisting of furanvl, thienvl. pyrrolyl,

pyrazolyl, imidazolvl. oxazolyl. isoxazolyl, pyranyl. pyridinyl, morpholinyl, oxazinyl, and

pyrazinyl;
R, is H, halogen: nitro; cvano; unsubstituted or halogen-, dimethylamino-, 4-morpholinyl-,

1-aziridinyl-, 1-azetidinyl-, 1-tetrahydropvrrolyl-. 1-piperidinyl- or 1-homopiperidinyl-
substituted C;-C4 alkyl; C1-C4 alkoxy; C;-Ca sulfamido; -NR;Ry; -C(O)R’; 4-morpholinyl; or

unsubstituted or R’’-substituted piperidinyl;
R’ is C;-C4 alkyl, C1-C4 alkoxy, -NR4Rp, or 4-methylpiperazinyvl;
R’ is C;-C4 alkyl, C3-Cg cycloalkyl, Ci-C4 alkvlcarbonyl, C;-C4 alkoxycarbonyl, C;-Cg

cycloalkylcarbonyl. or p-trifluoromethylbenzovl;
R, and Ry are independently H, C-C4 alkyl or C-C4 alkylcarbonvl.

15. The pharmaceutical composition of claim 10, wherein the compound is selected from

the group consisting of any of compounds 01-145.




16. A 5-member-heterocvycle-fused pvyridine compound, pharmaceutically acceptable salts

or pharmaceutically acceptable solvates thereof according to any one of claims 1 to 9 or a

pharmaceutical composition according to any one of claims 10 to 15 for use in a method of

preventing or treating diseases associated with abnormal cell proliferation, morphological change

and hyperkinesis related to abnormal protein tyrosine kinase, or diseases related to angiogenesis

or metastasis, in a subject in need thereof, said method comprises administerating a

prophvlactically or therapeutically effective amount of said compound or said pharmaceutical

composition.

17. The use according to claim 16, wherein the disease associated with abnormal cell

proliferation related to abnormal protein tyrosine is a disease associated with abnormal cell

proliferation related to abnormal c-Met, and wherein the disease associated with abnormal cell

proliferation related to abnormal c-Met is a cancer associated with over-expression or over-

activation of c-Met.

18. The use according to claim 17, wherein the cancer associated with over-expression or

over-activation of c-Met is selected from the group consisting of liver cancer, bile duct cancer,

pancreatic cancer, lung cancer, thyroid cancer, pleural mesothelioma, lung cancer, stomach cancer,

breast cancer, colon cancer, prostate cancer, pancreatic cancer, esophageal cancer, ovarian cancer,

renal cancer, glioma and melanoma.




