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Claims 

 

1. A compound of formula (I): 

 
or a pharmaceutically acceptable salt thereof, or solvates, racemic mixtures, enantiomers, 

diasteromers, or tautomers of the compound of formula (I) or a pharmaceutically acceptable salt 

thereof, wherein 

Z1 and Z2 are independently N or C, and  is 5 membered heteroaryl containing 1, 2, 3, 

or 4 ring heteroatoms selected from N, O or S; said 5 membered heteroaryl is optionally substituted 

with one or more substituents independently selected from deuterium, halo, hydroxy, amino, -

NH(C1-6 alkyl), -N(C1-6 alkyl)2, -CN, mercapto, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C1-6 alkoxyl, 

C1-6 haloalkyl, -(C1-6 alkyl)-OH, and -(C1-6 alkyl)-O-(C1-6 alkyl), wherein each of said C1-6 alkyl, C1-

6 alkoxyl, and C1-6 haloalkyl is optionally substituted with one or more deuterium;  

L is absent, or L is -NRc, O, or S; 

Rc is hydrogen or C1-6 alkyl; 

Ar is heteroaryl optionally substituted with one or more substituents independently selected 

from deuterium, halo, hydroxy, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -CN, mercapto, C1-6 alkyl, 

C2-6 alkenyl, C2-6 alkynyl, C1-6 alkoxyl, C1-6 haloalkyl, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), 

C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl, wherein each of said C1-6 alkyl, 

C1-6 alkoxyl, C1-6 haloalkyl, C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl is 

optionally substituted with one or more deuterium; 

R1 is selected from hydrogen, C1-6 alkyl optionally substituted with one or more deuterium, C2-

6 alkenyl, C2-6 alkynyl, C1-6 haloalkyl, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), -(C1-6 alkyl)-

(C3-8 cycloalkyl), -(C1-6 alkyl)-(3-8 membered heterocyclyl), -(C1-6 alkyl)-phenyl, -(C1-6 alkyl)-

heteroaryl, C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl, wherein each of 

said C2-6 alkenyl, C2-6 alkynyl, C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl 

is optionally substituted with one or more substituents independently selected from deuterium, halo, 

-CN, hydroxy, mercapto, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-

(C1-6 alkyl), C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, heteroaryl, C1-6 alkyl optionally 

substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl; 

R2 is selected from hydrogen, deuterium, halo, hydroxy, amnio, -NH(C1-6 alkyl), -N(C1-6 

alkyl)2, -CN, mercapto, C1-6 alkyl optionally substituted with one or more deuterium, C2-6 alkenyl, 
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C2-6 alkynyl, C1-6 haloalkyl, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), -(C1-6 alkyl)-(C3-8 

cycloalkyl), -(C1-6 alkyl)-(3-8 membered heterocyclyl), -(C1-6 alkyl)-phenyl, -(C1-6 alkyl)-heteroaryl, 

C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl, wherein each of said C2-6 

alkenyl, C2-6 alkynyl, C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and heteroaryl is 

optionally substituted with one or more substituents independently selected from deuterium, halo, -

CN, hydroxy, mercapto, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-

(C1-6 alkyl), C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, and oxo; 

Ra and Rb are independently selected from hydrogen, deuterium, halo, hydroxy, amino, -

NH(C1-6 alkyl), -N(C1-6 alkyl)2, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), -CN, mercapto, C1-6 

alkyl, C1-6 alkoxyl, and C1-6 haloalkyl; or Ra and Rb together with the carbon atom they are attached 

to form C3-6 cycloalkyl or 3-6 membered heterocyclyl, wherein each of said C3-6 cycloalkyl or 3-6 

membered heterocyclyl is optionally substituted with one or more substituents independently 

selected from deuterium, halo, -CN, hydroxy, mercapto, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -

(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), C1-6 alkyl, C1-6 alkoxyl, and C1-6 haloalkyl; 

 is double bond or single bond, and when  is double bond, R3 and R5 are absent; 

R3, R4, R5, R6, R7, and R8 are independently selected from hydrogen, deuterium, halo, hydroxy, 

-CN, mercapto, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 

alkyl), C1-6 alkyl, -(C1-6 alkyl)-phenyl, C1-6 alkoxyl, and C1-6 haloalkyl; or any two of R3, R4, R5, R6, 

R7, and R8 together with the carbon atom they are attached to and the B ring form a 8-13 membered 

spirocyclic, fused, or bridged ring optionally containing 1-3 ring heteroatoms independently 

selected from N, O, or S; wherein said spirocyclic, fused, or bridged ring is optionally substituted 

with one or more substituents independently selected from deuterium, halo, -CN, hydroxy, 

mercapto, amino, -NH(C1-6 alkyl), -N(C1-6 alkyl)2, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), C1-6 

alkyl, C1-6 alkoxyl, and C1-6 haloalkyl; or R3 and R4 together, R5 and R6 together, or R7 and R8 

together are oxo; 

n is 0, 1, or 2; 

m is 0, 1, 2, 3, 4, or 5. 

 

2. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein  is selected from: 
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wherein R10 and R11 are independently selected from hydrogen, deuterium, halo, hydroxy, animo, -

CN, mercapto, C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, -(C1-6 alkyl)-OH, and -(C1-6 alkyl)-O-(C1-6 

alkyl), wherein each of said C1-6 alkyl, C1-6 alkoxyl, and C1-6 haloalkyl is optionally substituted with 

one or more deuterium.  

  

3. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein  is selected from: 
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wherein R10 and R11 are independently selected from hydrogen, halo, -CN, C1-6 alkyl, C1-6 alkoxyl, 

and C1-6 haloalkyl.  

  

4. The compound of formula (I) according to claim 3, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein  is , 

and R10 and R11 are independently selected from hydrogen, halo, and C1-6 alkyl. 

 

5. The compound of formula (I) according to any one of claims 1-4, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is 

monocyclic heteroaryl having 5 or 6 ring atoms with 1, 2 or 3 of the ring atoms being ring 

heteroatoms independently selected from N, O, and S, and the remaining ring atoms being carbon; 

each of which is optionally substituted with one or more substituents independently selected from 

deuterium, halo, hydroxy, animo, -CN, mercapto, C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, -(C1-6 

alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), C3-8 cycloalkyl, 3-8 membered heterocyclyl, phenyl, and 

heteroaryl, wherein each of said C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, C3-8 cycloalkyl, 3-8 

membered heterocyclyl, phenyl, and heteroaryl is optionally substituted with one or more deuterium. 

 

6. The compound of formula (I) according to claim 5, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is selected from pyridyl, 

pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 1,2,4-triazolyl, and thiazolyl (more preferably, 

Ar is selected from pyridyl, pyrimidinyl, and 1,3,5-triazinyl), each of which is optionally substituted 

with one or more substituents independently selected from halo, -CN, C1-6 alkyl optionally 

substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl. 

 

7. The compound of formula (I) according to claim 6, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 
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formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is  or

, wherein R20, R21, R22, R23, and R24 are independently selected from hydrogen, halo, -

CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl. 

 

8. The compound of formula (I) according to any one of claims 1-7, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein R1 is selected 

from C1-6 alkyl, -(C1-6 alkyl)-OH, saturated monocyclic C3-8 cycloalkyl, saturated monocyclic 3-8 

membered heterocyclyl containing 1 or 2 ring heteroatoms independently selected from N, O and S, 

and heteroaryl, wherein said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 

ring atoms with 1, 2 or 3 of the ring atoms being ring heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 

8, 9 or 10 ring atoms with 1, 2, 3 or 4 of the ring atoms being ring heteroatoms independently 

selected from N, O, and S, and the remaining ring atoms being carbon, wherein at least one of the 

rings is aromatic, and when the total number of S and O atoms in the heteroaryl group exceeds 1, 

said S and O heteroatoms are not adjacent to one another, and wherein each of said C3-8 cycloalkyl, 

3-8 membered heterocyclyl, and heteroaryl is optionally substituted with one or more substituents 

independently selected from halo, -(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), 3-6 membered 

heterocyclyl, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, or C1-6 

haloalkyl. 

 

9. The compound of formula (I) according to claim 8, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R1 is heteroaryl selected from 

pyrazolyl, pyridyl, isoxazolyl, 1,2,4-triazolyl, 1,3,4-thiadiazolyl, 2,4,5,6-

tetrahydrocyclopentadieno[c]pyrazolyl, and 5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridyl, wherein 

said heteroaryl is each optionally substituted with one or more substituents independently selected 

from C1-6 alkyl optionally substituted with one or more deuterium, C1-6 haloalkyl, C1-6 alkoxyl, halo, 

-(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), and 3-6 membered heterocyclyl. 

 

10. The compound of formula (I) according to claim 9, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R1 is pyrazolyl, which is 
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optionally substituted with one or more substituents independently selected from C1-6 alkyl 

optionally substituted with one or more deuterium, C1-6 haloalkyl, C1-6 alkoxyl, halo, -(C1-6 alkyl)-

OH, -(C1-6 alkyl)-O-(C1-6 alkyl), and oxetanyl. 

 

11. The compound of formula (I) according to any one of claims 1-10, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is selected 

from halo, -CN, C1-6 alkyl, C1-6 haloalkyl, saturated monocyclic C3-8 cycloalkyl, phenyl, and 

heteroaryl, wherein said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring 

atoms with 1, 2 or 3 of the ring atoms being ring heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 

8, 9 or 10 ring atoms with 1, 2, 3 or 4 of the ring atoms being ring heteroatoms independently 

selected from N, O, and S, and the remaining ring atoms being carbon, wherein at least one of the 

rings is aromatic, and when the total number of S and O atoms in the heteroaryl group exceeds 1, 

said S and O heteroatoms are not adjacent to one another, and wherein each of said C3-8 cycloalkyl, 

phenyl, and heteroaryl is optionally substituted with one or more substituents independently 

selected from halo, -CN, C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, and oxo. 

 

12. The compound of formula (I) according to claim 11, or a pharmaceutically acceptable 

salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the 

compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is phenyl, 

wherein said phenyl is optionally substituted with one or more substituents independently selected 

from halo, -CN, and C1-6 alkoxyl. 

 

13. The compound of formula (I) according to claim 11, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is heteroaryl selected from 

1,2,5-oxadiazolyl, indolyl, indolinyl, quinolinyl, isoquinolinyl, tetrahydroquinolinyl, 

tetrahydroisoquinolinyl, pyrazolyl, oxazolyl, isoxazolyl, pyridyl, thiazolyl, isothiazolyl, 

benzo[d]isoxazolyl, thienyl, indazolyl, and pyrrolyl, each of which is optionally substituted with 

one or more substituents independently selected from C1-6 alkyl, halo, oxo, and -CN. 

 

14. The compound of formula (I) according to claim 11, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is saturated monocyclic C3-8 

cycloalkyl optionally substituted with one or more substituents independently selected from C1-6 

haloalkyl. 

 

15. The compound of formula (I) according to any one of claims 1-14, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein m is 0, 1, or 2. 
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16. The compound of formula (I) according to any one of claims 1-15, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein Ra and Rb are 

independently selected from hydrogen, halo, hydroxy, and C1-6 alkyl; or Ra and Rb together with the 

carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl or a 3-6 membered 

heterocyclyl, wherein said 3-6 membered heterocyclyl is a saturated monocyclic ring having 3-6 

ring atoms with 1 or 2 of the ring atoms being ring  heteroatoms independently selected from N, O 

and S, and the remaining ring atoms being carbon; wherein each of said saturated monocyclic C3-6 

cycloalkyl or 3-6 membered heterocyclyl is optionally substituted with one or more substituents 

selected from halo. 

 

17. The compound of formula (I) according to any one of claims 1-16, or a pharmaceutically 

acceptable salt thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of 

the compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein L is absent, or L 

is NH, O or S. 

 

18. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein the compound of formula (I) is selected from Compounds 1-322. 

 

19. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein n is 0,  is double bond, R3 

and R5 are absent, R4 and R6 are independently selected from hydrogen and C1-6 alkyl. 

 

20. The compound of formula (I) according to claim 19, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein the compound of formula (I) is 

the compound of formula (I-1),  

 

(I-1) 

wherein,  

R1 is heteroaryl optionally substituted with one or more substituents independently selected 

from C1-6 alkyl optionally substituted with one or more deuterium, C1-6 haloalkyl, C1-6 alkoxyl, halo, 

-(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), and 3-6 membered heterocyclyl; 

Ar is heteroaryl optionally substituted with one or more substituents independently selected 

from halo, -CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 

haloalkyl; 
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R2 is selected from halo, -CN, C1-6 alkyl, C1-6 haloalkyl, saturated monocyclic C3-8 cycloalkyl, 

phenyl, and heteroaryl, wherein each of said saturated monocyclic C3-8 cycloalkyl, phenyl, or 

heteroaryl is optionally substituted with one or more substituents independently selected from halo, 

-CN, C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, and oxo; 

R4 and R6 are independently selected from hydrogen and C1-6 alkyl; 

R10 and R11 are independently selected from hydrogen, halo, C1-6 alkyl, C1-6 alkoxyl, C1-6 

haloalkyl, and -(C1-6 alkyl)-OH; 

m is 0, 1, or 2; 

Ra and Rb are independently selected from hydrogen, halo, hydrogen, or C1-6 alkyl; or Ra and 

Rb together with the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl 

or a 3-6 membered heterocyclyl, wherein said 3-6 membered heterocyclyl is a saturated monocyclic 

ring having 3-6 ring atoms with 1 or 2 of the ring atoms being ring heteroatoms independently 

selected from N, O and S, and the remaining ring atoms being carbon; wherein each of said 

saturated monocyclic C3-6 cycloalkyl or 3-6 membered heterocyclyl is optionally substituted with 

one or more substituents selected from halo; 

L is absent, or L is NH, O or S； 

said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring atoms with 1, 2 

or 3 of the ring atoms being ring heteroatoms independently selected from N, O, and S, and the 

remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 8, 9 or 10 ring 

atoms with 1, 2, 3 or 4 of the ring atoms being ring heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, wherein at least one of the rings is aromatic, and 

when the total number of S and O atoms in the heteroaryl group exceeds 1, said S and O 

heteroatoms are not adjacent to one another. 

 

21. The compound of formula (I) according to claim 20, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein,  

R1 is pyrazolyl, which is optionally substituted with one or more substituents independently 

selected from C1-6 alkyl; 

Ar is pyrimidinyl, wich is optionally substituted with one or more substituents independently 

selected from C1-6 alkyl optionally substituted with one or more deuterium, and halo; 

R2 is selected from C1-6 haloalkyl or phenyl, wherein said phenyl is optionally substituted with 

one or more substituents independently selected from halo; 

R10 and R11 are hydrogen; 

m is 0 or 1; 

Ra and Rb are independently selected from hydrogen or C1-6 alkyl; or Ra and Rb together with 

the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl; and 

L is absent, or L is NH or O. 

 

22. The compound of formula (I) according to claim 20, or a pharmaceutically acceptable salt 

thereof, wherein, the compound of formula (I) is selected from the group consisting of: 
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23. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein n is 0,  is single bond, R3, 

R4, R5, and R6 are independently selected from hydrogen, C1-6 alkyl, C1-6 haloalkyl, -(C1-6 alkyl)-O-

(C1-6 alkyl), and -(C1-6 alkyl)-phenyl; or any pair of R3 and R4, or R5 and R6, together with the 

carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl or a saturated 

monocyclic 3-6 membered heterocyclyl having 1 or 2 ring heteroatoms selected from N, O and S, 

thereby together with the B ring forming a spirocyclic ring. 

 

24. The compound of formula (I) according to claim 23, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein the compound of formula (I) is 

the compound of formula (I-2),  

 

(I-2) 

wherein, 

R1 is selected from C1-6 alkyl, -(C1-6 alkyl)-OH, saturated monocyclic C3-8 cycloalkyl, saturated 

3-8 membered heterocyclyl containing 1 or 2 ring heteroatoms independently selected from N, O 

and S, and heteroaryl, wherein each of said C3-8 cycloalkyl, 3-8 membered heterocyclyl, and 

heteroaryl is optionally substituted with one or more substituents independently selected from halo, 

-(C1-6 alkyl)-OH, -(C1-6 alkyl)-O-(C1-6 alkyl), saturated 3-6 membered heterocyclyl containing 1 or 2 

ring heteroatoms independently selected from N, O and S, C1-6 alkyl optionally substituted with one 

or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl; 

Ar is heteroaryl optionally substituted with one or more substituents independently selected 

from halo, -CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 

haloalkyl; 

R2 is selected from halo, -CN, C1-6 alkyl, C1-6 haloalkyl, saturated monocyclic C3-8 cycloalkyl, 

phenyl, or heteroaryl, wherein each of said C3-8 cycloalkyl, phenyl, or heteroaryl is optionally 

substituted with one or more substituents independently selected from halo, -CN, C1-6 alkyl, C1-6 

alkoxyl, C1-6 haloalkyl, and oxo; 
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Z3 is CR10 or N; 

R3, R4, R5, and R6 are independently selected from hydrogen, C1-6 alkyl, C1-6 haloalkyl, -(C1-6 

alkyl)-O-(C1-6 alkyl), and -(C1-6 alkyl)-phenyl; or any pair of R3 and R4, or R5 and R6, together with 

the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl or a saturated 

monocyclic 3-6 membered heterocyclyl having 1 or 2 ring heteroatoms selected from N, O and S, 

thereby together with the B ring forming a spirocyclic ring; 

R10 and R11 are independently selected from hydrogen, halo, C1-6 alkyl, C1-6 alkoxyl, C1-6 

haloalkyl, and -(C1-6 alkyl)-OH; 

m is 0, 1, or 2; 

Ra and Rb are independently selected from hydrogen, halo, hydroxy, or C1-6 alkyl; or Ra and Rb 

together with the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl or a 

3-6 membered heterocyclyl, wherein said 3-6 membered heterocyclyl is a saturated monocyclic ring 

having 3-6 ring atoms with 1 or 2 of the ring atoms being ring heteroatoms independently selected 

from N, O and S, and the remaining ring atoms being carbon; wherein each of said saturated 

monocyclic C3-6 cycloalkyl or 3-6 membered heterocyclyl is optionally substituted with one or more 

substituents selected from halo; 

L is absent, or L is NH, O or S； 

said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring atoms with 1, 2 

or 3 of the ring atoms being ring heteroatoms independently selected from N, O, and S, and the 

remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 8, 9 or 10 ring 

atoms with 1, 2, 3 or 4 of ring atoms being ring heteroatoms independently selected from N, O, and 

S, and the remaining ring atoms being carbon, wherein at least one of the rings is aromatic, and 

when the total number of S and O atoms in the heteroaryl group exceeds 1, said S and O 

heteroatoms are not adjacent to one another. 

 

25. The compound of formula (I) according to claim 24, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein,  

R1 is selected from saturated monocyclic 3-8 membered heterocyclyl containing 1 or 2 ring  

heteroatoms independently selected from N, O and S, and heteroaryl, wherein said heteroaryl is 

monocyclic aromatic hydrocarbon radical having 5 or 6 ring atoms with 1, 2 or 3 of the ring atoms 

being ring heteroatoms independently selected from N, O, and S, and the remaining ring atoms 

being carbon, or bicyclic aromatic hydrocarbon radical having 8, 9 or 10 ring atoms with 1, 2, 3 or 4 

of the ring atoms being ring heteroatoms independently selected from N, O, and S, and the 

remaining ring atoms being carbon, wherein at least one of the rings is aromatic, and when the total 

number of S and O atoms in the heteroaryl group exceeds 1, said S and O heteroatoms are not 

adjacent to one another, and wherein each of said 3-8 membered heterocyclyl and heteroaryl is 

optionally substituted with one or more substituents independently selected from C1-6 alkyl, C1-6 

haloalkyl, halo, -(C1-6 alkyl)-OH, C1-6 alkoxyl, -(C1-6 alkyl)-O-(C1-6 alkyl), and saturated 

monocyclic 3-6 membered heterocyclyl containing 1 or 2 ring  heteroatoms independently selected 

from N, O and S; 
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Ar is heteroaryl, wherein said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 

or 6 ring atoms with 1, 2 or 3 of the ring atoms being heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, and when the total number of S and O atoms in 

the heteroaryl group exceeds 1, said S and O heteroatoms are not adjacent to one another, and 

wherein said heteroaryl is optionally substituted with one or more substituents independently 

selected from C1-6 alkyl optionally substituted with one or more deuterium, and halo; 

R2 is selected from halo, C1-6 alkyl, C1-6 haloalkyl, phenyl, and heteroaryl, wherein said 

heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring atoms with 1, 2 or 3 of the 

ring atoms being ring heteroatoms independently selected from N, O, and S, and the remaining ring 

atoms being carbon, or bicyclic aromatic hydrocarbon radical having 8, 9 or 10 ring atoms with 1, 2, 

3 or 4 of the ring atoms being ring heteroatoms independently selected from N, O, and S, and the 

remaining ring atoms being carbon, wherein at least one of the rings is aromatic, and when the total 

number of S and O atoms in the heteroaryl group exceeds 1, said S and O heteroatoms are not 

adjacent to one another, and wherein each of said phenyl and heteroaryl is optionally substituted 

with one or more substituents independently selected from halo, C1-6 alkyl, C1-6 alkoxyl, and oxo; 

Z3 is CR10 or N; 

R3, R4, R5, and R6 are independently selected from hydrogen, C1-6 alkyl, C1-6 haloalkyl, -(C1-6 

alkyl)-O-(C1-6 alkyl), and -(C1-6 alkyl)-phenyl; or any pair of R3 and R4, or R5 and R6, together with 

the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl or a saturated 

monocyclic 3-6 membered heterocyclyl having 1 or 2 ring heteroatoms selected from N, O and S, 

thereby together with the B ring forming a spirocyclic ring; 

m is 1 or 2; 

Ra and Rb are independently selected from hydrogen and halo; or Ra and Rb together with the 

carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl; 

R10 and R11 are hydrogen; 

L is absent, or L is O. 

 

26. The compound of formula (I) according to claim 25, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R1 is selected from morpholinyl, 

thiomorpholinyl, and heteroaryl, wherein said heteroaryl is selected from pyrazolyl, 2,4,5,6-

tetrahydrocyclopentadieno[c]pyrazolyl, 1,2,4-triazolyl, 5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-

a]pyridyl, 1,3,4-thiadiazolyl, and pyridyl, and said heteroaryl is each optionally substituted with one 

or more substituents independently selected from C1-6 alkyl, C1-6 haloalkyl, halo, -(C1-6 alkyl)-OH, 

C1-6 alkoxyl, -(C1-6 alkyl)-O-(C1-6 alkyl), and oxetanyl. 

 

27. The compound of formula (I) according to claim 24, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is heteroaryl selected from 

pyridyl, pyrimidinyl, and 1,3,5-triazinyl; wherein said heteroaryl is each optionally substituted with 

one or more substituents selected from C1-6 alkyl optionally substituted with one or more deuterium, 



194 

and halo. 

 

28. The compound of formula (I) according to claim 27, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is  or

, wherein R20, R21, R22, R23, and R24 are independently selected from hydrogen, halo, 

and C1-6 alkyl optionally substituted with one or more deuterium. 

 

29. The compound of formula (I) according to claim 24, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is selected from halo, C1-6 

alkyl, C1-6 haloalkyl, phenyl, and heteroaryl, wherein said heteroaryl is selected from isoxazolyl, 

1,2,5-oxadiazolyl, pyrazolyl, oxazolyl, pyridyl, thiazolyl, isothiazolyl, thienyl, and 

benzo[d]isoxazolyl; wherein each of said phenyl and heteroaryl is optionally substituted with one or 

more substituents independently selected from halo, C1-6 alkyl, C1-6 alkoxyl, and oxo. 

 

30. The compound of formula (I) according to claim 24, or a pharmaceutically acceptable salt 

thereof, wherein the compound of formula (I) is selected from: 
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31. The compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein, n is 1,  is single bond, R3, 

R4, R5, R6, R7, and R8 are independently selected from hydrogen, halo, hydroxy, C1-6 alkyl, and C1-6 

alkoxyl; wherein said C1-6 alkyl is optionally substituted with one or more substituents 

independently selected from hydroxy and C1-6 alkoxyl; or any two of R3, R4, R5, R6, R7, and R8 

together with the carbon atom they are attached to and the B ring form a 9-12 membered spirocyclic, 

fused, or bridged ring optionally containing 1-3 ring heteroatoms selected from N, O, or S; wherein 

said spirocyclic, fused, or bridged ring is optionally substituted with one or more substituents 

independently selected from halo, hydroxy, amino, C1-6 alkyl, and -CN. 

 

32. The compound of formula (I) according to claim 31, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein the compound of formula (I) is 

the compound of formula (I-3),  

 

(I-3) 

wherein, 

R1 is selected from C1-6 alkyl, -(C1-6 alkyl)-OH, saturated monocyclic C3-8 cycloalkyl, saturated 

monocyclic 3-8 membered heterocyclyl containing 1 or 2 ring  heteroatoms independently selected 

from N, O and S, and heteroaryl; wherein each of said C3-8 cycloalkyl, 3-8 membered heterocyclyl, 
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and heteroaryl is optionally substituted with one or more substituents independently selected from 

halo, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl; 

Ar is heteroaryl optionally substituted with one or more substituents independently selected 

from halo, -CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 

haloalkyl; 

R2 is selected from halo, -CN, C1-6 alkyl, C1-6 haloalkyl, saturated monocyclic C3-8 cycloalkyl, 

phenyl, or heteroaryl, wherein each of said saturated monocyclic C3-8 cycloalkyl, phenyl, or 

heteroaryl is optionally substituted with one or more substituents independently selected from halo, 

-CN, C1-6 alkyl, C1-6 alkoxyl, C1-6 haloalkyl, and oxo; 

R3, R4, R5, R6, R7, and R8 are independently selected from hydrogen, halo, hydroxy, C1-6 alkyl, 

and C1-6 alkoxyl; wherein said C1-6 alkyl is optionally substituted with one or more substituents 

independently selected from hydroxy and C1-6 alkoxyl; or any two of R3, R4, R5, R6, R7, and R8 

together with the carbon atom they are attached to and the B ring form 

N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t , or 

N
N

O (Rd)t , Rd is selected from hydrogen or 

halo, t is 0, 1, 2, or 3; 

R10 and R11 are independently selected from hydrogen, halo, C1-6 alkyl, C1-6 alkoxyl, C1-6 

haloalkyl, and -(C1-6 alkyl)-OH; 

m is 0, 1, or 2; 

Ra and Rb are independently selected from hydrogen, halo, hydroxy, or C1-6 alkyl; or Ra and Rb 

together with the carbon atom they are attached to form a saturated C3-6 cycloalkyl or a 3-6 

membered heterocyclyl, wherein said 3-6 membered heterocyclyl is a saturated monocyclic ring 

having 3-6 ring atoms with 1 or 2 of the ring atoms being ring heteroatoms independently selected 

from N, O and S, and the remaining ring atoms being carbon; wherein each of said saturated C3-6 

cycloalkyl or 3-6 membered heterocyclyl is optionally substituted with one or more substituents 

selected from halo; 

L is absent, or L is NH, O or S； 

said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring atoms with 1, 2 

or 3 of the ring atoms being ring heteroatoms independently selected from N, O, and S, and the 

remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 8, 9 or 10 ring 

atoms with 1, 2, 3 or 4 of the ring atoms being ring heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, wherein at least one of the rings is aromatic, and 

when the total number of S and O atoms in the heteroaryl group exceeds 1, said S and O 

heteroatoms are not adjacent to one another. 
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33. The compound of formula (I) according to claim 32, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein,  

R1 is selected from C1-6 alkyl, -(C1-6 alkyl)-OH, saturated monocyclic C3-8 cycloalkyl, saturated 

monocyclic 3-8 membered heterocyclyl containing 1 or 2 ring heteroatoms independently selected 

from N, O and S, and heteroaryl; wherein each of said C3-8 cycloalkyl, 3-8 membered heterocyclyl, 

and heteroaryl is optionally substituted with one or more substituents independently selected from 

halo, C1-6 alkoxyl, C1-6 haloalkyl, and C1-6 alkyl optionally substituted with one or more deuterium;  

Ar is heteroaryl, wherein said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 

or 6 ring atoms with 1, 2 or 3 of the ring atoms being ring heteroatoms independently selected from 

N, O, and S, and the remaining ring atoms being carbon, and when the total number of S and O 

atoms in the heteroaryl group exceeds 1, said S and O heteroatoms are not adjacent to one another; 

wherein said heteroaryl is optionally substituted with one or more substituents independently 

selected from halo, -CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, 

and C1-6 haloalkyl; 

R2 is selected from -CN, C1-6 haloalkyl, saturated monocyclic C3-8 cycloalkyl, phenyl, or 

heteroaryl, wherein said heteroaryl is monocyclic aromatic hydrocarbon radical having 5 or 6 ring 

atoms with 1, 2 or 3 of the ring atoms being ring heteroatoms independently selected from N, O, 

and S, and the remaining ring atoms being carbon, or bicyclic aromatic hydrocarbon radical having 

8, 9 or 10 ring atoms with 1, 2, 3 or 4 of the ring atoms being ring heteroatoms independently 

selected from N, O, and S, and the remaining ring atoms being carbon, wherein at least one of the 

rings is aromatic, and when the total number of S and O atoms in the heteroaryl group exceeds 1, 

said S and O heteroatoms are not adjacent to one another; wherein each of said saturated 

monocyclic C3-8 cycloalkyl, phenyl, or heteroaryl is optionally substituted with one or more 

substituents independently selected from halo, -CN, C1-6 alkyl, and C1-6 haloalkyl; 

R3, R4, R5, R6, R7, and R8 are independently selected from hydrogen, halo, hydroxy, C1-6 alkyl, 

and C1-6 alkoxyl; wherein said C1-6 alkyl is optionally substituted with one or more substituents 

independently selected from hydroxy and C1-6 alkoxyl; or any two of R3, R4, R5, R6, R7, and R8 

together with the carbon atom they are attached to and the B ring form 

N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t , or 

N
N

O (Rd)t , Rd is selected from hydrogen and 

halo, t is 0, 1, 2, or 3; 

R10 and R11 are independently selected from hydrogen, halo, and C1-6 alkyl; 
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m is 0, 1, or 2; 

Ra and Rb are independently selected from hydrogen, halo, hydroxy, and C1-6 alkyl; or Ra and 

Rb together with the carbon atom they are attached to form a saturated monocyclic C3-6 cycloalkyl 

or a 3-6 membered heterocyclyl, wherein said 3-6 membered heterocyclyl is a saturated monocyclic 

ring having 3-6 ring atoms with 1 or 2 of the ring atoms being ring  heteroatoms independently 

selected from N, O and S, and the remaining ring atoms being carbon; wherein each of said 

saturated monocyclic C3-6 cycloalkyl or 3-6 membered heterocyclyl is optionally substituted with 

one or more substituents selected from halo; 

L is absent, or L is NH or O. 

 

34. The compound of formula (I) according to claim 32, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R1 is selected from: (1) C1-6 alkyl, 

(2) -(C1-6 alkyl)-OH, (3) saturated monocyclic C3-8 cycloalkyl, which is optionally substituted with 

one or more substituents independently selected from halo and C1-6 alkoxyl, (4) saturated 

monocyclic 6 membered heterocyclyl containing 1 or 2 ring heteroatoms independently selected 

from N, O and S, and (5) heteroaryl selected from pyrazolyl, pyridyl, and isoxazolyl, wherein said 

heteroaryl is optionally substituted with one or more substituents independently selected from C1-6 

alkoxyl, C1-6 haloalkyl, and C1-6 alkyl optionally substituted with one or more deuterium.  

 

35. The compound of formula (I) according to claim 32, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is heteroaryl selected from 

pyridyl and pyrimidinyl, wherein said heteroaryl is each optionally substituted with one or more 

substituents independently selected from halo, -CN, C1-6 alkyl optionally substituted with one or 

more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl. 

 

36. The compound of formula (I) according to claim 35, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein Ar is  or

, wherein R20, R21, R22, R23, and R24 are independently selected from hydrogen, halo, -

CN, C1-6 alkyl optionally substituted with one or more deuterium, C1-6 alkoxyl, and C1-6 haloalkyl. 
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37. The compound of formula (I) according to claim 32, or a pharmaceutically acceptable salt 

thereof, or solvates, racemic mixtures, enantiomers, diasteromers, or tautomers of the compound of 

formula (I) or a pharmaceutically acceptable salt thereof, wherein R2 is selected from: (1) -CN, (2) 

C1-6 haloalkyl, (3) saturated monocyclic C3-8 cycloalkyl, which is optionally substituted with one or 

more substituents selected from C1-6 haloalkyl, (4) phenyl, which is optionally substituted with one 

or more substituents independently selected from halo and -CN, and (5) heteroaryl selected from 

1,2,5-oxadiazolyl, indolinyl, 1,2,3,4-tetrahydroquinolinyl, pyrazolyl, indazolyl, and pyrrolyl, 

wherein said heteroaryl is each optionally substituted with one or more substituents independently 

selected from halo, -CN, and C1-6 alkyl. 

 

38. A compound or a pharmaceutically acceptable salt thereof, wherein the compound is 

selected from: 
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39. A pharmaceutical composition, comprising the compound of any one of claims 1-38, or a 

pharmaceutically acceptable salt thereof, and optionally a pharmaceutically acceptable carrier.  

 

40. A method of in vitro inhibiting the activity of ERK, comprising contacting an effective 

amount of the compound of any one of claims 1-38 or a pharmaceutically acceptable salt thereof 

with ERK. 

 

41. Use of the compound of any one of claims 1-38 or a pharmaceutically acceptable salt 

thereof in the manufacture of a medicament for treating or preventing a disease responsive to 
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inhibition of ERK, wherein the disease responsive to inhibition of ERK is cancer or an autoimmune 

disease. 

 

42. The use according to claim 41, wherein the cancer is solid tumor or hematologic 

malignancy, such as leukemia, lymphoma, colorectal cancer, melanoma, glioma, pancreatic cancer, 

breast cancer, lung cancer (such as non-small cell lung cancer), thyroid cancer (such as papillary 

thyroid cancer), or ovarian cancer. 

 

43. The compound of any one of claims 1-38, or a pharmaceutically acceptable salt thereof for 

use as a medicament. 

 

44. The compound according to claim 43, or a pharmaceutically acceptable salt thereof for use 

as a medicament for treating or preventing a disease responsive to inhibition of ERK, wherein the 

disease responsive to inhibition of ERK is cancer or an autoimmune disease. 

 

45. The compound according to claim 44, or a pharmaceutically acceptable salt thereof, 

wherein the cancer is solid tumor or hematologic malignancy, such as leukemia, lymphoma, 

colorectal cancer, melanoma, glioma, pancreatic cancer, breast cancer, lung cancer (such as non-

small cell lung cancer), thyroid cancer (such as papillary thyroid cancer), or ovarian cancer. 

 

46. A combination, comprising the compound of any one of claims 1-38, or a pharmaceutically 

acceptable salt thereof, and at least one additional therapeutic agent. 

 

47. The combination according to claim 46, wherein said additional therapeutic agent is an 

anti-neoplastic agent, such as a radiotherapeutic agent, a chemotherapeutic agent, an 

immunotherapeutic agent, a targeted therapeutic agent. 

 

48. A compound of formula (II): 

 (II) 

or racemic mixtures or enantiomers thereof, wherein, R9 is a leaving group; R10 and R11 are 

independently selected from hydrogen, halo, and C1-6 alkyl; R3, R4, R5, R6, R7, and R8 are 

independently selected from hydrogen, halo, C1-6 alkyl, C1-6 alkoxyl, or C1-6 haloalkyl; or any two 

of R3, R4, R5, R6, R7, and R8 together with the carbon atom they are attached to and the B ring form 
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N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t , 

N
N

(Rd)t  or 

N
N

O (Rd)t , Rd is selected from 

hydrogen and halo, t is 0, 1, 2, or 3; provided that, when both R10 and R11 are hydrogen, then R3, R4, 

R5, R6, R7, and R8 are not all hydrogen, and when one of R3, R4, R5, R6, R7, and R8 is methyl, then 

the other ones are not all hydrogen. 

 

49. A compound selected from: 
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50. A compound of formula (III): 

 
(III) 

or racemic mixtures or enantiomers thereof, wherein,  

R9 is a leaving group; R10 and R11 are independently selected from hydrogen, halo, and C1-6 

alkyl;  

R3, R4, R5, and R6 are independently selected from hydrogen, halo, C1-6 alkyl, C1-6 alkoxyl, C1-6 

haloalkyl, or C1-6 alkyl optionally substituted with phenyl; or any pair of R3 and R4, or R5 and R6, 

together with the carbon atom they are attached to form a saturated C3-6 cycloalkyl or a saturated 3-

4 membered heterocyclyl having 1 or 2 ring heteroatoms selected from N, O and S, thereby together 

with the B ring forming a spirocyclic ring; provided that, R3, R4, R5, and R6 are not all hydrogen, 

and when one or two of R3, R4, R5, and R6 is C1-6 alkyl, then the other ones are not all hydrogen. 
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51. The compound of formula (III) according to claim 50, which is selected from: 
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