CLAIMS

A compound of formula I, or a pharmaceutically acceptable salt, a stereoisomer or a tautomer

thereof,

wherein R; and R; are each independently selected from hydrogen and halogen, and R; and
R> are not both hydrogen;

R3 and R4 are each independently selected from hydrogen and Ci.¢ alkyl;

Rs and Re are each independently selected from hydrogen and Ci.¢ alkyl;

L; is absent, or is -CR'R"-, -N-, -O-, -S-, -SO»-, S(O), -SONR'-, -SO;NR'- or -NR'CONR'-,
and R' and R" are each independently selected from hydrogen and Ci.¢ alkyl;

Cyi is a group that is unsubstituted or substituted by one or more R* shown in general formula

(A-11), (a-1) or (b-1)below:

O (A-11) (a-1) (b-1)
m is an integer from 0 to 3, and n is an integer from 0 to 2;
Y, and Y3 are each independently selected from CH>, CH, NH, O, S and C=0;
X1, X2, X3 and Xy are each independently selected from CH», CH, N, O, S, NH and C=0, and
at least one of X1, X2 and X3 is N;
each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and
Ci-6 alkyl, Cy.6 alkenyl, Ca alkynyl, Ci6 alkoxy, Ci alkoxy Cis alkyl, Ci alkoxy Ci
alkoxy, Ci alkylthio, Ci alkylthio Ci alkyl, Ci.¢ alkylamino, (Ci.¢ alkyl), amino, Ci.6
alkylamino Ci. alkyl, Ci¢ alkylaminocarbonyl, Ci.¢ alkylaminocarbonyl Ci¢ alkyl, Ci.6
alkylcarbonylamino, Ci.¢ alkylcarbonylamino Ci. alkyl, (Ci-6 alkyl), amino Ci.¢ alkyl, Ci
alkylcarbonyl, Ci.¢ alkylcarbonyl Ci.¢ alkyl, Ci.¢ alkylaminosulfonyl, Ci.¢ alkylaminosulfonyl
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Ci.6 alkyl, C1.6 alkylsulfonylamino, Ci.¢ alkylsulfonylamino Ci.¢ alkyl, Ci.s alkylsulfonyl, C;.
¢ alkylsulfonyl Ci alkyl, Cy2-, Cy2-Ci alkyl, Cy2-Ci alkoxy, Cyz-carbonyl and Cy»-
aminocarbonyl unsubstituted or substituted by one or more R®,

Cy2 is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl or 5-14 membered heteroaryl,

each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C-
6 alkyl, Ca.¢ alkenyl, C».¢ alkynyl, Ci.¢ alkoxy, Ci.¢ alkoxy Ci-s alkyl, Ci-¢ alkoxy Ci.¢ alkoxy,
Ci6 alkylthio, Cis alkylamino, (Cis alkyl)> amino, Ci alkylaminocarbonyl, Ci
alkylcarbonylamino, Ci alkylcarbonyl, Ci.¢ alkylaminosulfonyl, Ci¢ alkylsulfonylamino
and Ci.6 alkylsulfonyl;

with the proviso that when Cy; is formula (b-1), X1, X2, X3 and Xy are not C=0;

/ represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer

thereof according to claim 1,

wherein R; and R; are each independently selected from hydrogen and halogen, and R; and
R> are not both hydrogen;

R3 and R4 are each independently selected from hydrogen and Ci.¢ alkyl;

Rs and Re are each independently selected from hydrogen and Ci.¢ alkyl;

L; is absent, or is -CR'R"-, -N-, -O-, -S-, -SO»-, S(O), -SONR'-, -SO2NR'- or -NR'CONR'-,
and R' and R" are each independently selected from hydrogen and C alkyl;

Cy1 1s a group that is unsubstituted or substituted by one or more R?* shown in general formula

(A-11), (a-1) or (b-1) below:
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m is an integer from 0 to 3, and n is an integer from 0 to 2;

Y> and Y3 are each independently selected from CH», CH, NH, O, S and C=0;

X1, X2, X3, and X9 are each independently selected from CH», CH, N, O, S, NH and C=0, and
at least one of X, X, and X3 is N;

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and
Ci-6 alkyl, Cz.6 alkenyl, Cs.6 alkynyl, Ci.¢ alkoxy, Ci.¢ alkoxy Ci.¢ alkyl, Cis alkoxy Ci.s
alkoxy, Cis alkylthio, Ci.¢ alkylthio Ci.s alkyl, Ci.s alkylamino, (Ci-s alkyl), amino, Ci
alkylamino Cis alkyl, Ci.s alkylaminocarbonyl, Ci alkylaminocarbonyl Ci.s alkyl, Ci
alkylcarbonylamino, Ci.¢ alkylcarbonylamino Ci.¢ alkyl, (Ci-¢ alkyl), amino Ci alkyl, Ci.6
alkylcarbonyl, Ci.¢ alkylcarbonyl Ci.¢ alkyl, Ci.¢ alkylaminosulfonyl, Ci.¢ alkylaminosulfonyl
Ci.6 alkyl, C16 alkylsulfonylamino, Ci.¢ alkylsulfonylamino Ci.¢ alkyl, Ci.6 alkylsulfonyl, C;.
¢ alkylsulfonyl Cis alkyl, Cy2-, Cy2-Ci6 alkyl, Cy2-Ci6 alkoxy, Cyz-carbonyl and Cy;-
aminocarbonyl unsubstituted or substituted by one or more R®,

Cy2 is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl or 5-14 membered heteroaryl;

each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C;-
6 alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Ci.¢ alkoxy, Ci-6 alkoxy Ci.¢ alkyl, Ci.¢ alkoxy Ci.¢ alkoxy,
Ci6 alkylthio, Cie alkylamino, (Ci alkyl)> amino, Ci.s alkylaminocarbonyl, Ci.s
alkylcarbonylamino, Ci alkylcarbonyl, Ci.¢ alkylaminosulfonyl, Ci alkylsulfonylamino
and Ci.¢ alkylsulfonyl,;

with the proviso that when Cy; is formula (b-1), Xi, X2, X3 and Xo are not C=0;

‘ represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claim 2,
wherein R; and R are each independently selected from hydrogen and halogen, and R; and
R> are not both hydrogen;
R3 and R4 are each independently selected from hydrogen and Ci.¢ alkyl;
Rs and Re are each independently selected from hydrogen and Ci alkyl;
L is absent, or is -CR'R"-, -N-, -O- or -S-, and R' and R" are each independently selected from
hydrogen and Ci.¢ alkyl;
Cyi is a group that is unsubstituted or substituted by one or more R* shown in general formula

(A-11), (a-1) or (b-1) below:
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0O (A-11)

m is an integer from 0 to 3, and n is an integer from 0 to 2;

Yz and Y3 are each independently selected from CH,, CH, NH and C=0;

Xi, X2, X3, and X9 are each independently selected from CH, CH, N, NH and C=0, and at
least one of X, X» and X3 is N;

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and
Ci-6 alkyl, Ci6 alkoxy, Ci6 alkoxy Ci. alkyl, Ci6 alkoxy Ci.¢ alkoxy, Ci alkylthio, Ci6
alkylthio Ci.¢ alkyl, Ci.6 alkylamino, Ci.6 alkylamino Ci.¢ alkyl, Ci.6 alkylaminocarbonyl, C;.
¢ alkylaminocarbonyl Ci.¢ alkyl, Ci.¢ alkylcarbonylamino, Ci.s alkylcarbonylamino Cj.¢ alkyl,
Ci.6 alkylcarbonyl, Ci.¢ alkylcarbonyl Ci.¢ alkyl, Cy2, Cy2-Ci.6 alkyl, Cy2-Ci.6 alkoxy, Cy»-
carbonyl and Cy»-aminocarbonyl unsubstituted or substituted by one or more substituents R,
Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10 membered
heteroaryl;

each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C-
¢ alkyl, Ci¢ alkoxy, Cis alkoxy Ci alkyl, Ci¢ alkoxy Ci. alkoxy, Ci alkylthio, Ci
alkylamino, Ci.¢ alkylaminocarbonyl, Ci.6 alkylcarbonylamino and Ci.¢ alkylcarbony],;

with the proviso that when Cy; is formula (b-1), Xi, X2, X3 and Xo are not C=0; and

‘ represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claims 2 or 3,
wherein Cy; is a group that is unsubstituted or substituted by one or more R* shown in general

formula (A-11), (a-1) or (b-1)below:

O (A-11)

m is an integer that is 1 or 2;

Y2 and Y3 are each independently selected from CHz, CH and NH;
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Xi, X2, X3, and X9 are each independently selected from CH», CH, N, NH and C=0, and at
least one of X, X» and X3 is N;
with the proviso that when Cy; is formula (b-1), X1, X2, X3 and X9 are not C=0; and

‘ represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claim 4,
wherein Cy; is a group that is unsubstituted or substituted by one or more R* shown in general

formula (A-11) or (a-1) below:

O (A-11)

m is an integer that is 1 or 2;

Y> and Y3 are each independently selected from CH>, CH and NH;

X1, X2 and X3 are each independently selected from CH2, CH, N and NH, and at least one of
X1, X2 and X3 is N; and

- represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claim 5,
wherein R; and R are each independently selected from hydrogen and halogen, and R; and
R> are not both hydrogen;
R3 and R4 are each independently selected from hydrogen and Ci.¢ alkyl;
Rs and Re are each independently selected from hydrogen and Ci.¢ alkyl;
L is absent;

Cyi 1s one of the following groups unsubstituted or substituted by one or more R*:

N % N N
=\ N = N = C
HN = HN 7 HN S HN = HN =
(0] (0] O (0) (0]
9 2 b b 9
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7.

8.

~

Y,
AN, =
l N f /N—é ~ — N“%' j /N—%
HN 7 HN N HN S HN N
O b O 9 O 9 O 2 a

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and

N
HN: Il //\N

nd 0 ;
Ci6 alkyl, Ci.¢ alkoxy, Ci.¢ alkoxy Ci-¢ alkyl, Ci.¢ alkoxy Ci.¢ alkoxy, Ci-¢ alkylamino, Ci
alkylamino Ci.¢ alkyl, Ci alkylaminocarbonyl, Ci.s alkylaminocarbonyl Ci.s alkyl, Ci.
alkylcarbonylamino, Ci.s alkylcarbonylamino Cis alkyl, Cis alkylcarbonyl, Cis
alkylcarbonyl Ci alkyl, Cy2, Cy2-Ci alkyl, Cy>-Ci alkoxy, Cyz-carbonyl and Cys-
aminocarbonyl unsubstituted or substituted by one or more substituents R®,
Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10 membered
heteroaryl;
each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C;-
¢ alkyl, Ci alkoxy, Ci alkoxy Ci alkyl, Ci¢ alkoxy Ci. alkoxy, Ci alkylthio, Ci

alkylamino, Ci.¢ alkylaminocarbonyl, Ci.¢ alkylcarbonylamino and Ci.¢ alkylcarbony],

; represents a double bond optionally present in the ring structure; and
preferably, Cy> is 3-6 membered cycloalkyl, 5-6 membered heterocyclyl, phenyl or 5-6

membered heteroaryl.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer

thereof according to claim 4,

wherein Cy; is a group that is unsubstituted or substituted by one or more R* shown in general

formula (b-1) below:

X1, X2, X3 and Xy are each independently selected from CH», CH, N and NH, and at least one
of Xi, X2 and X3 is N; and

represents a double bond optionally present in the ring structure;

with the proviso that in general formula (b-1), Xi, X2, X3 and Xy are not C=0.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer

thereof according to claim 7,
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wherein R; and R» are each independently selected from hydrogen and halogen, and R and
R> are not both hydrogen;

R3 and R4 are each independently selected from hydrogen and Cj.¢ alkyl;

Rs and R are each independently selected from hydrogen and Cj.¢ alkyl;

L, is absent;

Cy1 is one of the following groups unsubstituted or substituted by one or more R*:

=N, @N
L/N § ,and E;

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and
Ci6 alkyl, Ci.¢ alkoxy, Ci.¢ alkoxy Ci-¢ alkyl, Ci.¢ alkoxy Ci.¢ alkoxy, Ci-¢ alkylamino, Ci6
alkylamino Ci.¢ alkyl, Ci alkylaminocarbonyl, Ci.s alkylaminocarbonyl Ci.s alkyl, Ci.
alkylcarbonylamino, Ci.s alkylcarbonylamino Cis alkyl, Ci alkylcarbonyl, Cis
alkylcarbonyl Ci¢ alkyl, Cy2, Cy2-Cis alkyl, Cy2-Ci alkoxy, Cyz-carbonyl and Cya-
aminocarbonyl unsubstituted or substituted by one or more substituents R®,

Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10 membered
heteroaryl; and

each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C;-
¢ alkyl, Ci alkoxy, Ci alkoxy Ci alkyl, Cis alkoxy Ci. alkoxy, Ci alkylthio, Ci
alkylamino, Ci.¢ alkylaminocarbonyl, Ci.¢ alkylcarbonylamino and Ci.6 alkylcarbonyl.

0. The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claim 1,

wherein, Cy1 is one of the following groups unsubstituted or substituted by one or more R*:

H
QL/“L QL/ I W
HN HN /) HN \N/
e} , 0
/"1 N M =
NH NH NH
?C % N < o <
0 0 , 0 0
, NH
HN =~ Hm liN//aL lj\//i% _ /%
NH NH NH
O b O O 9 = M = Jan M

d N~
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10.

The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer
thereof according to claim 9,

wherein R; and R» are each independently selected from hydrogen and fluorine, and Ry and
R> are not both hydrogen;

R3 and R4 are each independently selected from hydrogen and Ci.¢ alkyl;

Rs and Re are hydrogen;

L, is absent;

Cyi is one of the following groups unsubstituted or substituted by one or substituent more

substituents R*:
Y i
N
, N

N = =
HIQ;L Z;;N Q; |
o}
Z— -
HN = =

ot @N—é,m NCN% |

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen and

z{ \
:}:\L
z/
Arn
jan
p4 o
@)
— z
Z
\z” ;

Ci-6 alkyl, Ci.6 alkoxy, Ci.6 alkylaminocarbonyl, Cy2, Cyz-carbonyl and Cyz-aminocarbonyl
unsubstituted or substituted by one or more substituents R®,

Cy2 is 3-6 membered cycloalkyl, 5-6 membered heterocyclyl, phenyl or 5-6 membered
heteroaryl;

each R® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, Ci-
¢ alkyl and Ci.¢ alkoxy;

preferably, Cy; is one of the following groups substituted by one or more substituents R*:

s s

QL Q;NN .

preferably, each R?® is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,

\
Y
\
Z
A
\

halogen, and Ci.¢ alkyl or 3-6 membered cycloalkyl unsubstituted or substituted by one or
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more substituents R®; and

preferably, each RP is independently selected from hydroxyl, amino, cyano, nitro and halogen.

11. The compound, or the pharmaceutically acceptable salt, the stereoisomer or the tautomer

thereof according to claim 1, wherein the compound is selected from:

iﬁirlfll)ler Structural formula Isuelfllﬁ}er Structural formula
< o o e F
Al 3 F A2 ﬁ::f;:ﬁ\J/[;/NHz
B N
\N_N\)l/\/NHZ Ve
O <j\
F 0
A3 0 N N
\_N NH, Ad 0O
D/N
\N’NM(/NHz
\ O — 0
N N
A5 — | F A6 _ l F
NN NH, NN NH,
A< 0 <L o
A7 N F A8 N ;
\N’ MQNHz \N’ | NH,
Q . ( 2 ]
N
A9 F A10 N )
\N/N | NH2 \N/N | NHz
<k o <L 0
All N F Al2 N ;
NN NH, NN NH,
F
S L
Al3 N:?ﬁ , F Al4 . o
\N'N NH, . | F
\N’ \LNHz
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Serial Structural formula Serial Structural formula
number number
cl
O
Al5 N Al16 2 O
F N
\\ \)T\/ Qﬁ F
N NH
N ? \N ’N\/E/NHZ
N
\N N <k
\:Z o "
Al7 N . AlS &://?\(O F
\\iN\/JI;/NH O/N\/JIV/NHZ
N/ 2
q 4,
0 N O _F
o < I
Al19 o VR A20 N NH,
N NH, N
F
A21 \_N NH, A22 N F
N —
%/ N\ _N | NH,
0 \ 9
HN N
A23 = [ A24 = '
\N -N NH2 \N/N NH2
(s oA
ADS N . A6 T\]§N NH,
N\_N | NH, ><
— 0 T\ 2
N
A27 F A28 Q\jﬁ Ji
\N
\N’N\/[/NHz N o
A [
A29 N?:§I\'IJ|/\/NH2 A30 N =N F
/f_ — N\ N\V/J[V/NH2
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Serial Structural formula Serial Structural formula
number number
[ Ly
N N
N /N\)T\/NH2 Y o
N Br
<L o <L
N Br F N 4
N\ _N NH -
2 \N’N\)T\/NHZ
Br
<L o <L 0
N N
A35 ~ F A36 = '
N\ N\/E/NH2 N\ N\)T\/NH2
% o <LN ’
N\
NN | NH, N N,
F
<L o <L 0
N . N
N\_N NH, N\_N | NH,
F3C Br
<k o
Cl
[> N F
A4l N F A42 T
)= | 4 NN NH,
}q,N NH,
AN i
N N
| N
Ad4 A N A45
o~
NH,
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Serial Structural formula Serial Structural formula
number number
0
ANy o
N = 0
~ N N =
Ad6 _?2\ A47 < 'N_?j
. N —
NH, NH F
2
F
0 BL 0
N = N -
w |V w |70
N — N —
F F
NH, NH,
A 0 CF, A 0 CF,
N | N N N\
A50 N ASl SN
2 F
NH, NH2
F
ZS& i _j§__/NH2
N -
A52 N
I\
N
v 0 NP
HN HN
B1 \§§\ ] F B2 % | F
\N/N NH2 \N/N NH2
AV <
HN
\N’N\/E/NHZ \N/N\/E/NHZ
Q ) Q .
BS HN?\\ B6 HN
F F
\N,N | NH, \N/NJl/\/NHz
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Serial Structural formula Serial Structural formula
number number
F /:<
O
B7 0 B8 HN
HN F
=L A
— N\ _N NH
\N/N\/E/NHZ N ’
0 \ 0O
CN HN
B9 = g B10 = '
\- \LNHz N\ N\/E/NHZ
— v
HN HN :
Bl1 _ F B12 F
N\ N\)T\/NH \\N | NH,
<L o Q o
HN HN
B13 % F Bl4 F
N\ N\/E/NH N\ N\)T\/NHz
F
:\< o)
BI5 HN Bl6 :
F HN
— | F
N\ N\V/L:VQNH D l
N\ _N NH,
0
§
B17 BI8 = '
\_N | NH,
\ N
= o
HN
BI9 B20 =N !
\V/I:V/ N ﬁg\/JI;/JJHz
0 q 0
HN
B21 . B22 AN .
~\N' l “N l
N\ N NH \_N NH,
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Serial Structural formula Serial Structural formula
number number

g, 2,
B23 HN B24 HN
F F
\_N NH, NN NH,
F

; 0o
B25 0 B26 HN
HN F
o ¢
N\ I\\I\/E/NHZ N Nk
Cl

O
Cx
B27 - F B28 o
\ | HN
\ N\LNHZ éﬁ F
\N ’N\/E/NHZ
HN><

\ 0
N
B29 / ‘jﬁ i B30 (ﬁo F
\__N NH, — Ji/
N N | NH,

12. A pharmaceutical composition comprising the compound or the pharmaceutically acceptable
salt, the stereoisomer or the tautomer thereof according to any one of claims 1-11, wherein the
pharmaceutical composition optionally comprises one or more pharmaceutically acceptable

carriers.
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