Claims
1. A pyrimidine-fused compound represented by formula (I), a pharmaceutically

acceptable salt thereof, or a solvate thereof,

),
5 or an isotope-labeled compound of the pyrimidine-fused compound represented by
formula (I), the pharmaceutically acceptable salt, or the solvate, wherein the isotope is
selected from ?H, *H, ''C, 13C, #C, N, I8F, 3!p, 3P, 33§, 3¢Cl, and '*°I;
wherein, Z; and Z> are both CH; or one of Z; and Z> is N, and the other is CH;
X is independently S or absent;
10 Y is independently C or N;

n is independently 0, 1 or 2;

R! is independently phenyl substituted by zero to four R'?, heteroaryl containing
one to four nitrogen atoms and substituted by zero to four R'%, naphthyl substituted by
zero to four R'?, benzoheterocyclyl substituted by zero to four R'?, fused heteroaryl

15  containing one to four nitrogen atoms and substituted by zero to four R'?, heteroaryl
containing one to four heteroatoms selected from N, NR'®, O and S(O)x and substituted
by zero to four R'?, Ci_s alkyl unsubstituted or substituted by R!¢, or C;_s haloalkyl

unsubstituted or substituted by R!S; wherein m is 0, 1 or 2; wherein, the phenyl

cl Cl
9 e, Q Q
ﬁﬁ’ ﬂw’ HJJ’CI ﬁf’

substituted by zero to four R'* is CI

cl
H,N
Cl H,N
5
el - , MeO & MeoC S > cl ,ﬁ‘,
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< or #"; wherein, the heteroaryl containing one to four nitrogen atoms

— —N _ N=
and substituted by zero to four R!? is , o ~%, FaC ;
NH,

N= 7Ny H,N . Cl = Y . o
a2 5 P o S « B o

NH, NH, HoN
N= N= N= I\ N= N=

c’ ¢ o o o’ o ¥

N=
c— :/i
N
, pyrazinyl or pyridazinyl, wherein the pyrazinyl or pyridazinyl is

substituted by zero to four R'?; wherein the fused heteroaryl containing one to four

N—
N

NTN 7/

nitrogen atoms and substituted by zero to four R? is " =¢; and, wherein the

heteroaryl containing one to four heteroatoms selected from N, NR'®, O and S(O)m is

imidazolyl, thiazolyl, oxazolyl, thiadiazolyl or benzothiazolyl;

R?3, R?, R3? and R*" are independently hydrogen, or C_4 alkyl unsubstituted or
substituted by R'#!;

when Y is N, then R* is independently hydrogen, or Ci-4 alkyl unsubstituted or
substituted by R'#!; and Rs is absent;

when Y is C, then R* and R® are independently hydrogen, aryl, Ci4 alkyl, Ci4

alkoxy, amino, amino substituted by C; 4 alkyl or amino substituted by —O—-Ci 4 alkyl,
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or R* and R? together with Y form 3- to 7- membered saturated or partially unsaturated
spiro ring substituted by zero to three R*!, wherein the ring contains one to three
heteroatoms or groups independently selected from N, C(=0) and/or O; or, R* and R®
together with Y form 3- to 7- membered cycloalkyl substituted by zero to three R*, or

3- to 7- membered heterocycloalkyl substituted by zero to three R*; wherein the 3- to

H,N .
(R*™)p

7- membered cycloalkyl substituted by zero to three R* is ‘Z :

NH,

R4a R4a Ha ;i {

XE % Ri%) XE (R R4a

R4a R4a H2N

AJ:’

wherein p is 0 or 1, and the moiety Z t fZ t : 1“— N,
H2N :
A .
g@ %@F

OH or F; in the 3- to 7- membered heterocycloalkyl, the heteroatom is

selected from one or more of N, O and S, and the number of the heteroatom is 1-3; or,

R2a R2b
S\ R
NV

R5

NH2 <j/\NH2
7'\ 3b 3N _
when Y is C, then the moiety R R is § Dg N
NH
NH, 2 NH,
— _N _
O w ) e

or, any two adjacent groups of R%, R®, R¥% R R* and R, together with the
carbon atom and Y to which they are attached, form 3- to 7- membered cycloalkyl
substituted by zero to three R*, or 3- to 7- membered heterocycloalkyl substituted by

zero to three R*®; in the 3- to 7- membered heterocycloalkyl, the heteroatom is selected

from one or more of N, O and S, and the number of the heteroatom is 1-3;

357



10

15

20

R'* is independently halogen, Ci-4 alkoxy unsubstituted or substituted by R'#!, C;-
4 alkyl unsubstituted or substituted by R'#!, trifluoromethyl, -C(=0)OR!?2, -NR 2R !,
~NHC(=0)R'*, or Cs3 s cycloalkyl unsubstituted or substituted by R'?!;

R!® is independently hydrogen, or C;_4 alkyl unsubstituted or substituted by R'3!;

R'¢ is independently hydrogen, —C(=O)OR'®, or C;4 alkyl unsubstituted or
substituted by R!?!;

R* is independently hydrogen, halogen, Ci_4 alkoxy unsubstituted or substituted
by R!*!| Ci4 alkyl unsubstituted or substituted by R'¥!, hydroxyl, amino or Ci4
alkylamino;

R'*! is independently halogen or Ci_4 alkyl;

R'% and R'*® are independently hydrogen or Ci_4 alkyl;

R!* is independently C;_4 alkyl, alkenyl, -C(=O)NH> substituted by one or two
R'%! amide, Cs-12 monocyclic or polycyclic heterocyclyl, or substituted Cs_i
monocyclic or polycyclic heterocyclyl; the substituent in the substituted Cs-i2
monocyclic or polycyclic heterocyclyl is independently one or more substituents
selected from R!'*!, —OH and =0O; when there are multiple substituents, then the

substituents are the same or different.

2. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,

or the solvate thereof, or the isotope-labeled compound as defined in claim 1, wherein,

(R'laa)o

(R1ab)o
the naphthyl substituted by zero to four R!? is Q , wherein o is

independently 0, 1, 2, 3 or 4, and the total number of R'# and R!? is 04, the definitions
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of R'® and R!® are the same as R'%;

and/or, the benzoheterocyclyl substituted by zero to four R'? is G~

(R1aa)o

(R'lab)o

G, .G C
or G , wherein G is independently a heteroatom or group selected from C,

C(=0),N, Sand O; 0is 0, 1, 2, 3 or 4, and the total number of R'?® and R'® is 04, the

G
Q S G. G

definitions of R'® and R'® are the same as R'; G™" or G s the

benzoheterocyclyl;

and/or, in the Ci_s alkyl unsubstituted or substituted by R!® and Ci_g haloalkyl
unsubstituted or substituted by R'¢, the Ci_s alkyl in the Ci_s alkyl and C;_g haloalkyl is
independently methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, sec-butyl, isobutyl,
n-pentyl, 1-ethylpropyl, 1-methylbutyl, 2-methyl-1-butyl, 3-methyl-1-butyl, neopentyl,
3-methyl-2-butyl, fert-amyl, n-hexyl or isohexyl;

and/or, in the C;_g haloalkyl unsubstituted or substituted by R'¢, the halogen in the
Ci-g haloalkyl is fluorine, chlorine, bromine or iodine;

and/or, in the C;_g haloalkyl unsubstituted or substituted by R!¢, the number of the

halogen in the Ci—g haloalkyl is 1, 2, 3, 4, 5 or 6;

and/or, in the Ci4 alkyl unsubstituted or substituted by R'#!, the Ci4 alkyl is

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl;
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and/or, when R* and/or R? are aryl, then the aryl is C¢~Cio aryl;

and/or, when R* and/or R are Ci_4 alkyl, amino substituted by Ci_4 alkyl, or amino
substituted by —O—Ci_4 alkyl, then the Ci4 alkyl is methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl or tert-butyl;

and/or, when R* and/or R> are Ci4 alkoxy, then the Ci 4 alkoxy is methyloxy,
ethyloxy, n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy, sec-butyloxy or fert-
butyloxy;

and/or, when R* and R’ together with Y form 3- to 7- membered heterocycloalkyl
substituted by zero to three R*?, then the 3- to 7- membered heterocycloalkyl is 5- to 6-
membered heterocycloalkyl; in the 5- to 6- membered heterocycloalkyl, the heteroatom
is selected from one or more of N, O and S, and the number of the heteroatom is 1-2;

and/or, when any two adjacent groups of R?, R®, R3? R*® R* and RS, together
with the carbon atom and Y to which they are attached, form 3- to 7- membered
cycloalkyl substituted by zero to three R*, then the 3- to 7- membered cycloalkyl is

3

5

and/or, when one or more of R'?, R!#!| and R** is independently halogen, then the
halogen is fluorine, chlorine, bromine or iodine;

and/or, in the C;_4 alkoxy unsubstituted or substituted by R'#!, the C;_4 alkoxy is
methyloxy, ethyloxy, n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy, sec-butyloxy
or tert-butyloxy;

and/or, in the Cs-s cycloalkyl unsubstituted or substituted by R!?!| the Css
cycloalkyl is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or

cyclooctyl;
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and/or, when one or more of R'?!, R'#2 R!# and R'# is independently C;_4 alkyl,
then the Ci 4 alkyl is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or
tert-butyl,

and/or, when R* is Ci_4 alkylamino, then the Ci_4 alkyl is methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl or tert-butyl;

and/or, the alkenyl is C,—Cjo alkenyl;

and/or, the amide is —C(=O)NH> or -NHC(=0O)H;

and/or, in the C3-12 monocyclic or polycyclic heterocyclyl, or the C3-12 monocyclic
or polycyclic heterocyclyl contained in the substituted C3-12 monocyclic or polycyclic
heterocyclyl, the heteroatom is selected from one or more of N, O and S, and the number

of the heteroatom is 1-4.

3. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,

or the solvate thereof, or the isotope-labeled compound as defined in claim 1 or 2,

wherein, in the naphthyl substituted by zero to four R'?, the naphthyl is O ;

and/or, in the benzoheterocyclyl substituted by zero to four R, the
benzoheterocyclyl is 2,3-dihydrobenzofuranyl or indolinyl;

and/or, when R* and/or R® are aryl, then the aryl is phenyl or naphthyl;

and/or, the amino substituted by Ci4 alkyl in the definition of R* and R°, or the
Ci-4 alkylamino in the definition of R*, is NH(CH3);

and/or, when R* and R’ together with Y form 3- to 7- membered heterocycloalkyl

substituted by zero to three R*, then the 3- to 7- membered heterocycloalkyl is
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gz(oj, fZO), EXHJ or \%C‘NH;

and/or, in the 3- to 7- membered cycloalkyl substituted by zero to three R** formed
by any two adjacent groups of R?* R?®, R3?, R R* and R’ together with the

carbon atom and Y to which they are attached, the 3- to 7- membered cycloalkyl

NH,

substituted by zero to three R* is i

and/or, the alkenyl is ethenyl, 1-propenyl, allyl, but-1-enyl, but-2-enyl, pent-1-enyl

2

or pent-1,4-dienyl;

and/or, the -C(=0)OR!?? is —C(=0)OCHj3;

and/or, the NR'¥R!#* is -NH, or N(CH3);

and/or, the —C(=O)NH: substituted by two R'?! is -C(=O)N(CH3)z;

and/or, the C3-12 monocyclic or polycyclic heterocyclyl, or the C3_12 monocyclic
or polycyclic heterocyclyl contained in the substituted Cs-1> monocyclic or polycyclic
heterocyclyl, is monocyclic or bicyclic heterocyclyl, the heteroatom is selected from

one or more of N, O and S, and the number of the heteroatom is 1-2.

4. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, or the isotope-labeled compound as defined in any one of claims

1 to 3, wherein, the substituted Cs 12 monocyclic or polycyclic heterocyclyl is

(0]
SSgRe 4

N"oH  or N"“oH ; and/or, the NHC(=O)R'* is —NHC(=O)CH; or
o O
—N_ HN—$
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% /\
and/or, \|Q<R3b is \_& , EiNCX‘r , §—N\_/N—§- , é_Nij\éé or

and/or, when Y is C, and R* and R’ together with Y form 3- to 7- membered

heterocycloalkyl substituted by zero to three R*, then the 3- to 7- membered

H (R*),
heterocycloalkyl substituted by zero to three R* is © or

2

H,N

(R4a)p
, wherein, p is 0, 1 or 2;

and/or, in the 3- to 7- membered cycloalkyl substituted by zero to three R** formed
by any two adjacent groups of R?¢, R?, R3%, R, R* and R’ together with the carbon

atom and Y to which they are attached, the 3- to 7- membered cycloalkyl substituted by

NH, NH,

zero to three R* is j or E

5. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, or the isotope-labeled compound as defined in any one of claims
1 to 4, wherein, when Y is C, and R* and R’ together with Y form 3- to 7- membered
cycloalkyl substituted by zero to three R*, then the 3- to 7- membered cycloalkyl

substituted by zero to three R** is
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: (R*), (R, (R*),
/ /
HN (R4a)p HN—— (R4a)p NH, NH;
R4a
fg} 32@ , 32@ , Ry R
NH2 NHQ
a 4 4
(R“ (R“ R or (R™)p. or, when Y is C, and R* and

RS together with Y form 3- to 7- membered heterocycloalkyl substituted by zero to three

5 R* then the 3- to 7- membered heterocycloalkyl substituted by zero to three R* is
R4a = (R4a R4a R4a)
5™ W5 R K

6. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof , or the isotope-labeled compound as defined in any one of claims

10 1 to4, wherein, the heteroaryl containing one to four nitrogen atoms and substituted by

— =N __ — N= N=
Q Q\ / N;\ /\> 'Q / 3\:/2 \
zero to four R'? is , o 0 FaC “’NJ, FsC , C
NH; NH,
I\ N= N= \ N— N= N=
N > HzNQCI AQ /NQ —g\:/é mQ
c’ S N P e e
NH, HoN
N= N= l\/l N 7 N— N—
W cu@ N N, FQ MeO@
S Cl ’Jﬁ, o woc ¥ o
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and/or, the benzoheterocyclyl unsubstituted or substituted by zero to four R'? is

.
0 ©/h
L0

and/or, the heteroaryl containing one to four heteroatoms selected from N, NR'®,

HN- N (\
Ty e

O and S(O)m and substituted by zero to four R'? is

ZaNo) HN >

MeO,C
and/or, the Cy_s alkyl substituted by R!® ~
R22 R2b
~\ R?
N s SN NH —
and/or, when Y is N, then Rea R is or g_N\_/N_;

‘“@

and/or, when Y is C, and R* and R® together with Y form b"‘l

H2N H2N
HaN HN H2N NH,
KK Rﬁ
val %x:r K. G,
AN NH, p NH2 HoN HoN
SOy U A 5O %x& .l fx#

. H2N H,N
3 50 5K f’U Jofile

and/or, when any two adjacent groups of R%, R%® R3? R¥® R* and R, together

NH,

with the carbon atom and Y to which they are attached, form 3- to 7- membered
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. 4 3a R3® . §_N\/:E§
cycloalkyl substituted by zero to three R™, then R is or

NH,

(D)

7. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
5  or the solvate thereof, or the isotope-labeled compound as defined in any one of claims

R2a R2b

~\ R
é_N Y~ R5

ﬁ< NH,
3b - —N NH
1 to 3, wherein, when Y is C, then R R i E NC>< § /\:>7 2

3 3

NH,
H Q HN. HaN !

2 b 2

HN HN HoN H,N HN__/
0 §—NC>(O\/|\ | §—N/\:>80\/‘\ | E—NDO §—N/\:>© | §—N/\:><j
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8. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, or the isotope-labeled compound as defined in claim 1, wherein,

the pyrimidine-fused compound is represent by formula (II), formula (III), or formula

(I-A)a
R2a R2b R2a RZb
1 N R%
R1 N R4 R\ / Ly}
AW NN,
X{N%N CR N "
/ 3b ) 3a R
N 3a R N, 2~
5 \/ (D), N (11D),
R2a R2b
R v N X R4
A \
S{N>—N Y<os
N . \Z2 3a R3b
]
I-A .
wherein Z1, Z>, X, Y, n, R!, R?? R?® R3? R3® R*and R are as defined in any one
of claims 1-7.
10 9. A pyrimidine-fused compound represented by formula [-B, a pharmaceutically

acceptable salt thereof, or a solvate thereof,

R2a R2b
R'I / N Py R4
X H—N
{N>_ R5
N. .z, R R®
1
1-B

or an isotope-labeled compound of the pyrimidine-fused compound, the
pharmaceutically acceptable salt, or the solvate, wherein the isotope is selected from
15 2H 3H HC 13C 14C ISN ISF 31P 32P 3SS 36Cl andlZSI.

in formula (I-B), R* and R together with the carbon atom to which they are

attached form

367



NH2 H,N HaN (R*) NH,  hN~ s
S B
Ry R \ o
R4a
(R4a)p ( )P

NH, E NH,

s $ N\ A NH R4a
a) \ 2 €é><> ;
71Z“</\£4a) %) " (R¥), O

H2N (R4a)p H2N (R4a)p HZN: H2N:
G G e G e
wherein the moiety is , ) e )

HZN HZN_

o Ry

3 .

iZOo, %@F
OH or Fog

pisOorl;
5 R* is independently hydrogen, aryl, Ci4 alkyl, Ci4 alkoxy, amino, amino
substituted by Ci4 alkyl or amino substituted by —O—Ci 4 alkyl;

Z1,7Z2, X, n, R!, R% R?® R32 R*® and R* are as defined in any one of claims 1-7.

10. A pyrimidine-fused compound represented by formula I-C, a pharmaceutically

10 acceptable salt thereof, or a solvate thereof,

or an isotope-labeled compound of the pyrimidine-fused compound, the
pharmaceutically acceptable salt, or the solvate, wherein the isotope is selected from

2H 3H HC 13C 14C ISN ISF 31P 32P 3SS 36Cl and 1251.
15 71,72, X,n, Y, R!% R!# R2 R?® R32 R3® R*and R are as defined in any one of

claims 1-7.

11. A pyrimidine-fused compound represented by formula (I), a pharmaceutically
368
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R'] / N Py R4
. N ) ( .
X{N>—N Y s
(A
N\

.z, R%® R®
1

acceptable salt thereof, or a solvate thereof,

(@,
or an isotope-labeled compound of the pyrimidine-fused compound, the
pharmaceutically acceptable salt, or the solvate, wherein the isotope is selected from

2H, 3H, 1'C, 13C, MC, 15N, '8F, 3'p, 32p, 35S 36CI, and 251
5 wherein, in the pyrimidine-fused compound represented by formula (I), Z1 and Z»
are both C, or one of them is N;
X is independently S or absent;
Y is independently C or N;
n is independently 0, 1 or 2;

10 R! is independently phenyl substituted by zero to four R'?, heteroaryl containing
one to four nitrogen atoms and substituted by zero to four R'%, naphthyl substituted by
zero to four R'?, heteronaphthyl containing one to four nitrogen atoms and substituted
by zero to four R'?, benzoheterocyclyl substituted by zero to four R'?, fused heteroaryl
containing one to four nitrogen atoms and substituted by zero to four R'?, heteroaryl

15  containing one to four heteroatoms selected from N, NR'® Oand S(O)m, and substituted
by zero to four R'%, Cy_s alkyl unsubstituted or substituted by R'°, or Ci_g haloalkyl
unsubstituted or substituted by R'¢; wherein mis 0, 1 or 2; R'? is independently halogen,
Ci-4 alkoxy unsubstituted or substituted by R'?!, C;_4 alkyl unsubstituted or substituted
by R'!, trifluoromethyl, C(=0)OR!*, NR!'#“R!#* NHC(=O)R'*, or C3-s cycloalkyl

20  unsubstituted or substituted by R'?!; R'#! is independently halogen or C_4 alkyl; R!#? is
hydrogen or Ci4 alkyl; R'® is Ci_4 alkyl; R'* is independently C;_4 alkyl, alkenyl,

amide, or C3-12 monocyclic or polycyclic heterocyclyl;
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R'® is independently hydrogen, or C; 4 alkyl unsubstituted or substituted by R'?!;

R!® is independently hydrogen, —C(=0)OR!®, or C;4 alkyl unsubstituted or
substituted by R'?!;

R?2 R%, R3® and R*" are independently hydrogen, or C4 alkyl unsubstituted or
substituted by R!?!;

when Y is N, then R* is independently hydrogen, or C;4 alkyl unsubstituted or
substituted by R'?!; and Rs is absent;

when Y is C, then R* and R® are independently hydrogen, aryl, ethyl, C;_4 alkoxy,
amino, amino substituted by Ci4 alkyl or amino substituted by -O—Ci_4 alkyl, or R*
and R° together with Y form 3- to 7- membered saturated or partially unsaturated spiro
ring substituted by zero to three R**, wherein the ring optionally contains one to three
heteroatoms or groups independently selected from N, C(=0) and/or O;

R* is independently hydrogen, halogen, Ci_4 alkoxy unsubstituted or substituted
by R!*! Ci4 alkyl unsubstituted or substituted by R'¥!, hydroxyl, amino or Ci4

alkylamino.

12. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, or the isotope-labeled compound as defined in claim 11, wherein,

the pyrimidine-fused compound is represent by formula (II),

R2a R2b
R1 N a R4
x—/ NN Y
{N% R5
/ 3b
N 3a R
7 (ID),

13. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
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or the solvate thereof, or the isotope-labeled compound as defined in claim 11 or 12,

wherein, R' is selected from

R1a)0 R1a R1a

+@> +@

R1aa R1a
(R1ab R1ab (R13b), (R'20),

R1a (R1a 18)0
R1ab
%_{3 R1ac
1ab
g (R1ab R

wherein, o is 0, 1, 2, 3 or 4; ring A is heteroaryl containing one to four nitrogen

b

5  atoms; ring B is heteroaryl containing one to four heteroatoms selected from N, S and
O; G is independently a heteroatom or group selected from C, C(=0O), N, S and O; the
definitions of R'® and R'® are independently the same as R'? as defined in claim 11;
R'* is independently Ci_s alkyl unsubstituted or substituted by R'¢, or Ci_g haloalkyl
unsubstituted or substituted by R!¢;

10 and/or, R?, R?®, R* and R*" are independently hydrogen or methyl;
and/or, when Y is N, then R* is independently hydrogen or methyl; and Rs is absent;
and/or, when Y is C, then R* and R® are independently hydrogen, ethyl, phenyl,
amino, methylamino or ethylamino;

and/or, when Y is C, then R* and R’ together with Y form

H,N NH
HfN /(R4a)p \; (/R4a)p ; 2 R4a \;></\rNH2
e el 5 4
i4 [ (R*)p
; H e’é ; e :LZN (R4a)p ; R4a)p
K ™ 4a NH K /
(R™)p =IN\X 2 >(\
15 iﬁ) p (R¥), = ?R“a)p e oj :



5

10

wherein, p is 0 or 1; R* is as defined in claim 11.

14. The pyrimidine-fused compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, or the isotope-labeled compound as defined in any one of claims

11-13, wherein, when Y is C, then R* and R’ together with Y form

(R4a , 4a)p A R4a)p
o B B

i \NH2 I;IHZ (R4a
(R4a E (R4a)p w m

wherein, p is 0 or 1; R* is as defined in any one claims 11-13.

15. A pyrimidine-fused compound selected from

N /N N
N N\) N\/
b b b
0 A
N NH N N
o s \>—NC>( o) s~ YN Y of s= YN NH
N Ph —N N

N NH,
N o] N N\>_N
q i 7
N\) N% N\/
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or a pharmaceutically acceptable salt thereof, or a solvate thereof,
or an isotope-labeled compound of the pyrimidine-fused compound, the
pharmaceutically acceptable salt, or the solvate, wherein the isotope is selected from

5 2H 3H IIC 13C 14C 15N 18F 3SS and 3écl.

16. A pyrimidine-fused compound having a structure of:

N—
/ HoN

\ =
ZQ@%ND@

or a pharmaceutically acceptable salt thereof.

10
17. A pyrimidine-fused compound having a structure of:
m@ HoN
cl S{N\%NQQ
N
or a pharmaceutically acceptable salt thereof.
15
18. A pyrimidine-fused compound having a structure of:
N=
CI@ Hzr\i
N —~
cl S{'\?—ND@
N
or a pharmaceutically acceptable salt thereof.
20 19. A preparation method of a pyrimidine-fused compound, wherein the

preparation method comprises any one of the following schemes:

scheme 1 in the case the pyrimidine-fused compound is a pyrimidine-fused
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compound represented by formula (I), comprising a step of conducting a coupling
reaction of a halogenated intermediate compound represented by formula A with a
compound F to obtain the pyrimidine-fused compound represented by formula (I), and

the reaction equation is as shown below:

Rza sz R28 R2b
N AR Ré RN O RS
7’ N\ (\ 4
N N
N 7, R¥ R® N .7, R% R®
1 "Z5
A |

wherein, , X, Y, Z1, Zo, n, R', R, R?, R%® R R* and R’ are as defined in any
one of claims 1-8 and 11-14; and

when X is absent, then the compound F is boronic acid, thiol or sodium thiolate of
R!; when X is S, then the compound F is thiol or sodium thiolate;

W! is halogen;

scheme 2 in the case the pyrimidine-fused compound is a pyrimidine-fused
compound represented by formula (I), comprising a step of conducting a substitution

reaction of an
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intermediate represented by formula B with an amine represented by formula C to
obtain the pyrimidine-fused compound represented by formula (I), and the reaction

equation is as shown below:

R?a R2b sz
R’ 4 N\ 2 H R*
«© ’
X N>_W + HN Y< RS —— { \>—N

]\ \#

N. .2, R3b 3b

Z1 R \ 7, 22 R
C
B 1 .
5 wherein, W? is halogen; X, Y, Zi, Z», n, R!, R% R?® R R R*and R’ are as

defined in any one of claims 1-8 and 11-14;
scheme 5 in the case the pyrimidine-fused compound is a pyrimidine-fused
compound represented by formula (I-A), comprising a step of conducting a coupling
reaction of sodium thiolate intermediate compound represented by formula D with a
10  halogenated compound R!-W! to obtain the pyrimidine-fused compound represented

by formula (I-A), and the reaction equation is as shown below:

Rza R2b RZa R2b
N R R N N\ R
A\ N

Nas— N ¥, —» S [N N
N R —N R
Nz, R% R® N._.2, R¥® R”

“Z4 1

D I-A

wherein W' is halogen; Y, Zi, Z2, n, R!, R? R? R R*® R*and R’ are as defined in
any one of claims 1-8 and 11-14.
15
20. A preparation method of a pyrimidine-fused compound represented by
formula (I-B) as defined in claim 9, comprising a step of removing the amino protecting
group Pg from an intermediate represented by formula I-B1 under acidic or basic
condition to obtain the pyrimidine-fused compound represented by formula (I-B), and

20  the reaction equation is as shown below:
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RZb

R2a R2b
R1 / N o R4Pg

* \
X{N>_N RSPO R®
3b

N/ /\22 R3a R3b ’/ 2 R3a R
1
I-B1 I-B

wherein, R*"8 and R together with the carbon atom to which they are attached,

form

; NHPg \[ Pg (R a)p @ R4a)p
I~ R 8/ &y ) ¥ ><j
" AN

(R4a)p
$ NHPg P NHPg PgHN PgHN
. NHPg (R a)p )
R4a ‘-,_LL ;></g >8\
; N 4a
e (R4, ‘ZSJ R Jo
5 Pg is a protecting group selected from Boc, Ac and S(=0)'Bu;

pis0,or 1;
X, Z1, Z2, n, R, R?® R? R* R3® R* R* and R’ are as defined in claim 9.

21. A preparation method of a pyrimidine-fused compound represented by formula
10  (I-C) as defined in claim 10, comprising a step of conducting an amidation reaction of
an intermediate represented by formula I-C1 to obtain the pyrimidine-fused compound

represented by formula (I-C), and the reaction equation is as shown below:

1
N K R* N R4
H2N x{ SN ¥ HN x{ '
7 7

R5 —_
N R3b 041\ R1a4 N R3b
N\ /,Z2 Rsa N\ //22 R3a
Z; :
I-C1 1-C

wherein X, Y, Z1, Z», n, R'? R'# R? R?" R3? R3® R*and R’ are as defined in claim
15 10.
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22. A compound represented by formula A, or D,

R R2b RZa RZb
M R! N N e R
w1<: SN Y x— w2 nas— Yn Vs
N/ Z };Rsb N N\Z ! N\ 3d R3®
N2 N2 N\ //Z R a
Z1 Z1 21 2
A B D

9 9 9

wherein, W' is I; W2 is halogen; Z1, Z», X, Y, n, R!, R? R? R* R R*and R’

are as defined in any one of claims 1 to 8 and 11 - 14.

5
23. A compund selected from
N
\ 7 N 7N /\:>J
{ >—N/\:>§ |4§ >—NC>7NH2 |4§/:N\>—N Nt
N N N/
& o
B N ; \
r‘§/:N>_ H> B{>—N
iy
N
7 N \
SN | D—N =N NH
0D 30 o
N NH, N N
N
/ \*NCK@ Br{ s Br{
O =
10 NV ’ N
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24. A preparation method of a compound represented by formula A, B or D,
wherein the preparation method of the compound represented by formula A comprises
a step of conducting a substitution reaction of a halogenated intermediate E with an

intermediate amine C under basic condition to obtain the compound A, and the reaction
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equation is as shown below:

R% R2b 2 2b
3()< R* 74 N N RN 4
N 1 \ 2
HNS Y w =W 2R o\, R
R5 + N w N Y\R5
\ —_—
;: N
3a RSP N._.Z ! }'\ 3b
R Z, 2 N, //\Zz 3 R
c 1
E
A

wherein, W', W2, Z1, Z, Y, n, R%, R?®, R3 R3® R*and R’ are as defined in claim
22;

5 the preparation method of the compound represented by formula B comprises the

following steps:
conducting a substitution reaction of a dichloropyrimidine compound B-1 with an
amine to obtain intermediate B-2; conducting a condensation cyclization reaction of the
intermediate B-2 under strong acid condition to obtain a halogenated intermediate B-3;
10 coupling the halogenated intermediate B-3 under catalytic coupling condition to obtain
an intermediate B-4, and then converting into the intermediate B, and the reaction

equation is as shown below:

—N
—N w! cl N
W1—§\: )—Cl &nf% W1{N\>_OH
N

HN OMe

g 4 N

OMe
B-1 B-2 B-3

R’ N R' N
— x— »“—OH — = X / w2
/ N / N
N N
B-4 B
wherein, W' is halogen, W2, X and R! are as defined in claim 22;
15 the preparation method the compound represented by formula D comprises the
following steps:
coupling an intermediate compound A with methyl mercaptopropionate under

catalytic coupling condition to obtain an intermediate D-1, and then obtaining the

corresponding sodium thiolate compound D under basic condition, and the reaction
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equation is as shown below:

N R / N N\ R?
o\, \
W1<: NI S{N%N RS
N /
~ 1/ Z1
A D-1

>

wherein, W', Y, Z1, Z», n, R%, R?®, R3* R R*and R’ are as defined in claim 22.

5 25. A pharmaceutical composition or a pharmaceutical preparation, or a
combination product, wherein the pharmaceutical composition comprises (i) the
compound, the pharmaceutically acceptable salt thereof, or the solvate thereof, or the
isotope-labeled compound as defined in any one of claims 1-15, or the compound or
the pharmaceutically acceptable salt thereof as defined in any one of claims 16-18, and

10  (ii) a pharmaceutically acceptable excipient;

wherein the pharmaceutical preparation comprises the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof, or the isotope-labeled
compound as defined in any one of claims 1-15, or the compound or the
pharmaceutically acceptable salt thereof as defined in any one of claims 16-18;

15 wherein the combination product comprises:

(1) the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof, or the isotope-labeled compound as defined in any one of claims 1-15, or the
compound or the pharmaceutically acceptable salt thereof as defined in any one of

claims 16-18; and
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15

(i1) another medicament, wherein the another medicament is selected from
anticancer medicaments, tumor immune medicaments, antiallergic medicaments,

antiemetic medicaments, analgesics, and cell protection medicaments.

26. A use of the compound, the pharmaceutically acceptable salt thereof, or the
solvate thereof, or the isotope-labeled compound as defined in any one of claims 1-15,
or the compound or the pharmaceutically acceptable salt thereof as defined in any one
of claims 16-18, or the pharmaceutical composition or the pharmaceutical preparation,
or the combination product as defined in claim 25 in the manufacture of a medicament
for the prevention and/or treatment of a disease or condition associated with abnormal
activity of SHP2, wherein the disease or condition is selected from Noonan syndrome,
Leopard syndrome, juvenile myelomonocytic leukemia, neuroblastoma, melanoma,
acute myeloid leukemia, breast cancer, esophageal cancer, lung cancer, colon cancer,
head cancer, neuroblastoma, head and neck squamous cell carcinoma, gastric cancer,

anaplastic large cell lymphoma and glioblastoma.
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