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CLAIMS 

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

thereof, 

I 

wherein R1 and R2 are each independently selected from hydrogen and halogen, and R1 and 

R2 are not both hydrogen; 

R3 and R4 are each independently selected from hydrogen and C1-6 alkyl; 

R5 and R6 are each independently selected from hydrogen and C1-6 alkyl; 

L1 is absent, or is -CR'R''-, -N-, -O-, -S-, -SO2-, S(O), -SONR'-, -SO2NR'- or -NR'CONR'-, and 

R' and R'' are each independently selected from hydrogen and C1-6 alkyl; 

Cy1 is a group that is unsubstituted or substituted by one or more Ra shown in general formula  

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

m is an integer from 0 to 3,; 

Y2,and Y3  are each independently selected from CH2, CH, NH, O, S and C=O; 

X1, X2, and X3  are each independently selected from CH2, CH, N, O, S, NH and C=O, and 

at least one of X1, X2 and X3 is N; 

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

C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, 

C1-6 alkylthio, C1-6 alkylthio C1-6 alkyl, C1-6 alkylamino, (C1-6 alkyl)2 amino, C1-6 alkylamino C1-6

alkyl, C1-6 alkylaminocarbonyl, C1-6 alkylaminocarbonyl C1-6 alkyl, C1-6 alkylcarbonylamino, C1-

6 alkylcarbonylamino C1-6 alkyl, (C1-6 alkyl)2 amino C1-6 alkyl, C1-6 alkylcarbonyl, C1-6

alkylcarbonyl C1-6 alkyl, C1-6 alkylaminosulfonyl, C1-6 alkylaminosulfonyl C1-6 alkyl, C1-6

alkylsulfonylamino, C1-6 alkylsulfonylamino C1-6 alkyl, C1-6 alkylsulfonyl, C1-6 alkylsulfonyl C1-6
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alkyl, Cy2-, Cy2-C1-6 alkyl, Cy2-C1-6 alkoxy, Cy2-carbonyl and Cy2-aminocarbonyl 

unsubstituted or substituted by one or more Rb, 

Cy2 is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered heterocyclyl, 

aryl or 5-14 membered heteroaryl; 

each Rb is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C1-

6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-

6 alkylthio, C1-6 alkylamino, (C1-6 alkyl)2 amino, C1-6 alkylaminocarbonyl, C1-6

alkylcarbonylamino, C1-6 alkylcarbonyl, C1-6 alkylaminosulfonyl, C1-6 alkylsulfonylamino and 

C1-6 alkylsulfonyl; 

 represents a double bond optionally present in the ring structure. 

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

thereof according to claim 1, 

I 

wherein R1 and R2 are each independently selected from hydrogen and halogen, and R1 and 

R2 are not both hydrogen; 

R3 and R4 are each independently selected from hydrogen and C1-6 alkyl; 

R5 and R6 are each independently selected from hydrogen and C1-6 alkyl; 

L1 is absent, or is -CR'R''-, -N-, -O-, -S-, -SO2-, S(O), -SONR'-, -SO2NR'- or -NR'CONR'-, and 

R' and R'' are each independently selected from hydrogen and C1-6 alkyl; 

Cy1 is a group that is unsubstituted or substituted by one or more Ra shown in general formula 

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

  ; 

m is an integer from 0 to 3; 

Y2 and Y3 are each independently selected from CH2, CH, NH, O, S and C=O; 

X1, X2, and X3,  are each independently selected from CH2, CH, N, O, S, NH and C=O, and 

at least one of X1, X2 and X3 is N; 
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each Ra is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and 

C1-6 alkyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylthio, C1-6 alkylthio 

C1-6 alkyl, C1-6 alkylamino, (C1-6 alkyl)2 amino, C1-6 alkylamino C1-6 alkyl, C1-6

alkylaminocarbonyl, C1-6 alkylaminocarbonyl C1-6 alkyl, C1-6 alkylcarbonylamino, C1-6

alkylcarbonylamino C1-6 alkyl, (C1-6 alkyl)2 amino C1-6 alkyl, C1-6 alkylcarbonyl, C1-6

alkylcarbonyl C1-6 alkyl, C1-6 alkylaminosulfonyl, C1-6 alkylaminosulfonyl C1-6 alkyl, C1-6

alkylsulfonylamino, C1-6 alkylsulfonylamino C1-6 alkyl, C1-6 alkylsulfonyl, C1-6 alkylsulfonyl C1-6

alkyl, Cy2-, Cy2-C1-6 alkyl, Cy2-C1-6 alkoxy, Cy2-carbonyl and Cy2-aminocarbonyl 

unsubstituted or substituted by one or more Rb, 

Cy2 is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered heterocyclyl, 

aryl or 5-14 membered heteroaryl; 

each Rb is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C1-

6 alkyl,  C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylthio, C1-6

alkylamino, (C1-6 alkyl)2 amino, C1-6 alkylaminocarbonyl, C1-6 alkylcarbonylamino, C1-6

alkylcarbonyl, C1-6 alkylaminosulfonyl, C1-6 alkylsulfonylamino and C1-6 alkylsulfonyl; 

 represents a double bond optionally present in the ring structure. 

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

thereof according to claim 2, 

wherein R1 and R2 are each independently selected from hydrogen and halogen, and R1 and 

R2 are not both hydrogen; 

R3 and R4 are each independently selected from hydrogen and C1-6 alkyl; 

R5 and R6 are each independently selected from hydrogen and C1-6 alkyl; 

L1 is absent, or is -CR'R''-, -N-, -O- or -S-, and R' and R'' are each independently selected 

from hydrogen and C1-6 alkyl; 

Cy1 is a group that is unsubstituted or substituted by one or more Ra shown in general formula 

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

m is an integer from 0 to 3; 

Y2 and Y3  are each independently selected from CH2, CH, NH and C=O; 

X1, X2, and X3,   are each independently selected from CH2, CH, N, NH and C=O, and at 

least one of X1, X2 and X3 is N; 

each Ra is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, and 
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C1-6 alkyl, C1-6 alkoxy, C1-6  alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylthio, C1-6

alkylthio C1-6 alkyl, C1-6 alkylamino, C1-6 alkylamino C1-6 alkyl, C1-6 alkylaminocarbonyl, C1-6

alkylaminocarbonyl C1-6 alkyl, C1-6 alkylcarbonylamino, C1-6 alkylcarbonylamino C1-6 alkyl, C1-

6 alkylcarbonyl, C1-6 alkylcarbonyl C1-6 alkyl, Cy2, Cy2-C1-6 alkyl, Cy2-C1-6 alkoxy, Cy2-carbonyl 

and Cy2-aminocarbonyl unsubstituted or substituted by one or more substituents Rb, 

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

heteroaryl; 

each Rb is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C1-

6 alkyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylthio, C1-6 alkylamino, 

C1-6 alkylaminocarbonyl, C1-6 alkylcarbonylamino and C1-6 alkylcarbonyl; 

 represents a double bond optionally present in the ring structure. 

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

thereof according to claims 2 or 3, 

wherein Cy1 is a group that is unsubstituted or substituted by one or more Ra shown in general 

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

m is an integer that is 1 or 2; 

Y2 and Y3 are each independently selected from CH2, CH and NH; 

X1, X2, and X3,  are each independently selected from CH2, CH, N, NH and C=O, and at 

least one of X1, X2 and X3 is N; 

 represents a double bond optionally present in the ring structure. 

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

thereof according to claim 4, 

wherein Cy1 is a group that is unsubstituted or substituted by one or more Ra shown in general 

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

; 
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m is an integer that is 1 or 2; 

Y2 and Y3 are each independently selected from CH2, 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. 

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

thereof according to claim 5, 

wherein R1 and R2 are each independently selected from hydrogen and halogen, and R1 and 

R2 are not both hydrogen; 

R3 and R4 are each independently selected from hydrogen and C1-6 alkyl; 

R5 and R6 are each independently selected from hydrogen and C1-6 alkyl; 

L1 is absent; 

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

, , , , , 

, , , , and ; 

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

C1-6 alkyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylamino, C1-6

alkylamino C1-6 alkyl, C1-6 alkylaminocarbonyl, C1-6 alkylaminocarbonyl C1-6 alkyl, C1-6

alkylcarbonylamino, C1-6 alkylcarbonylamino C1-6 alkyl, C1-6 alkylcarbonyl, C1-6 alkylcarbonyl 

C1-6 alkyl, Cy2, Cy2-C1-6 alkyl, Cy2-C1-6 alkoxy, Cy2-carbonyl and Cy2-aminocarbonyl 

unsubstituted or substituted by one or more substituents Rb, 

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

heteroaryl; 

each Rb is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C1-

6 alkyl, C1-6 alkoxy, C1-6 alkoxy C1-6 alkyl, C1-6 alkoxy C1-6 alkoxy, C1-6 alkylthio, C1-6 alkylamino, 

C1-6 alkylaminocarbonyl, C1-6 alkylcarbonylamino and C1-6 alkylcarbonyl; 

 represents a double bond optionally present in the ring structure; and 

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

membered heteroaryl. 
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7. 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 Ra: 

, , , , , 

, , , , , 

, and  . 

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

thereof according to claim 7, 

wherein R1 and R2 are each independently selected from hydrogen and fluorine, and R1 and 

R2 are not both hydrogen; 

R3 and R4 are each independently selected from hydrogen and C1-6 alkyl; 

R5 and R6 are hydrogen; 

L1 is absent; 

Cy1 is one of the following groups unsubstituted or substituted by one or substituent more 

substituents Ra: 

, , , , , 

, , , , and ; 

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

C1-6 alkyl, C1-6 alkoxy, C1-6 alkylaminocarbonyl, Cy2, Cy2-carbonyl and Cy2-aminocarbonyl 

unsubstituted or substituted by one or more substituents Rb, 

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

heteroaryl; 
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each Rb is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, halogen, C1-

6 alkyl and C1-6 alkoxy; 

preferably, Cy1 is one of the following groups substituted by one or more substituents Ra: 

, , , , , 

, , and ; 

preferably, each Ra is independently selected from hydroxyl, amino, carboxyl, cyano, nitro, 

halogen, and C1-6 alkyl or 3-6 membered cycloalkyl unsubstituted or substituted by one or 

more substituents Rb; and 

preferably, each Rb is independently selected from hydroxyl, amino, cyano, nitro and 

halogen. 

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

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

Serial 
number 

Structural formula 
Serial 
number 

Structural formula 

A1 A2 

A3 A4 

A5 A6 

A7 A8 
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Serial 
number 

Structural formula 
Serial 
number 

Structural formula 

A9 A10 

A11 A12 

A13 A14 

A15 A16 

A17 A18 

A19 A20 

A21 A22 

A23 A24 



- 199 -

Serial 
number 

Structural formula 
Serial 
number 

Structural formula 

A25 A26 

A27 A28 

A29 A30 

A31 A32 

A33 A34 

A35 A36 

A37 A38 

A39 A40 
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Serial 
number 

Structural formula 
Serial 
number 

Structural formula 

A41 A42 

A44 A45 

A46 A47 

A48 A49 

A50 A51 

A52 

10. 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. 


