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What is claimed is:
1. A compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof:

Wherein:

Ru1, Riz, Riz, Ris or Ris is independently selected from halogen, -Ci.salkyl, -Ca.salkenyl, -Ca.salkynyl,
heteroCs.salkyl, -CN, -OCpsalkyl, -SCiealkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=O)Rs,
-C(=0)NR;sRs, -NRs5C(=0)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORsRs, -Cs.scarbocyclic, 3-6
membered heterocyclic, -Cs.10aryl, or 5-10 membered heteroaryl, each hydrogen in Rii, Riz, Ris, Ris or
Ris is independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituent(s) selected from halogen,
-Crsalkyl, -Casalkenyl, -Casalkynyl, heteroCasalkyl, -CN, oxo, -OCi.salkyl, -SCisalkyl, -NRsRs,
-C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NRsRs, -NRsC(=0)Rs, -NR5SO:2Rs, -SO2R5, -S(=0)2NR;R,
-POR;sRs, -Csscarbocyclic, 3-6 membered heterocyclic, -Ces.i0aryl, or 5-10 membered heteroaryl; each
heterocyclic or heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected
from N, O, S, S=0 or S(=0).;

R21 or Ry is independently selected from hydrogen, halogen, -Ci.salkyl, -Cs.salkenyl, -Cs.salkynyl,
heteroCa.salkyl, -CN, -OCpsalkyl, -SCisalkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=O)Rs,
-C(=0)NR;sRs, -NRsC(=0)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORsRs, -Cs.scarbocyclic, 3-6
membered heterocyclic, -Csioaryl, or 5-10 membered heteroaryl, each hydrogen in Ra or Ry is
independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituent(s) selected from halogen, -Ci.salkyl,
-Cs.salkenyl, -Casalkynyl, heteroCssalkyl, -CN, oxo, -OCisalkyl, -SCisalkyl, -NRsRs, -C(=0)Rs,
-C(=0)ORs, -OC(=0)Rs, -C(=0)NR;sRs, -NR5C(=0)Rs, -S(=0):NR;sRs, -PORsRs, -Cs.scarbocyclic, 3-6
membered heterocyclic, -Cs.j0aryl, or 5-10 membered heteroaryl; each heterocyclic or heteroaryl at each
occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected from N, O, S, S=0 or S(=0):;

R; is selected from -Ci.isalkyl, -Caasalkenyl, -Co.isalkynyl, -Csioaryl, 5-10 membered heteroaryl,

0O
3-14 membered heterocyclic, -Cs.iscarbocyclic, or , each ring C at each

occurrence is independently selected from a Cs.i4 carbocyclic or 3-14 membered heterocyclic ring, each
ring D at each occurrence is independently selected from a Cs.10 aryl or 5-10 membered heteroaryl ring,
each hydrogen in Rs is independently optionally substituted with 1, 2, 3, 4, 5 or 6 Rs;; each heterocyclic
or heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatoms selected from N, O, S,

S=0 or S(=0):;
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Each Rs1 at each occurrence is independently selected from halogen, -Cisalkyl, -Cysalkenyl,
-Caealkynyl, heteroCzsalkyl, -CN, -OCialkyl, -SCi_¢alkyl, -NRsR¢, -C(=0)Rs, -C(=0)ORs, -OC(=0)Rs,
-C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORsRs, -Cs.scarbocyclic, 3-6
membered heterocyclic, -Ce.j0aryl, or 5-10 membered heteroaryl, each hydrogen in Rs; is independently
optionally substituted with 1, 2, 3, 4, 5 or 6 substituent(s) selected from halogen, -Ci.salkyl, -Cs.salkenyl,
-Casalkynyl, heteroCasalkyl, -CN, oxo, -OCisalkyl, -SCiealkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs,
-OC(=0)Rs, -C(=0)NRsRs, -NRsC(=0)Rs, -S(=0):NRsRs, -PORsRs, -Cs.scarbocyclic, 3-6 membered
heterocyclic, -Cs.10aryl, or 5-10 membered heteroaryl; each heterocyclic or heteroaryl at each occurrence

independently contains 1, 2, 3 or 4 heteroatom(s) selected from N, O, S, S=0 or S(=0):;

Ry Ga
|

G
2 in2 G 3
Ras (1 Pin2 !
G, h Cq
{ n1y)n2 «Un3 na (Qn3 Ind ¢ )n3}>)n4
G G G G

1 1 1

Rais selected from  wdee | wde Ll or -

Each Gi, Gz, Gs or G4 at each occurrence is independently selected from N or CH;
Each nl, n2, n3, n4 or n5 at each occurrence is independently selected from 0, 1,2, 3,4, 5 or 6,

provided that nl and n2 is not 0 at the same time, n3 and n4 is not 0 at the same time;
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Each hydrogen in ~l- , ke | -l or .k is independently optionally substituted

with 1R42, 2R4z2, 3R42, 4Ra2, SR4z o1 6R42;
R4a
AQ)E/R“C

Rap fr\Q/\/ Rad :

Each R4 at each occurrence is independently selected from
Each of Q at cach occurrence is independently selected from C(=0), NRsC(=0), S(=0) or
NRs S(:O)z;

or

R4a
;*!\Q)QKRAC
— in Ra s selected from =— or =,
when == is =, Ru,, Ra or Ry is independently selected from hydrogen, halogen, -Ci.salkyl,

-Caealkenyl, -Casalkynyl, heteroCa.salkyl, -CN, -OC,.salkyl, -SCi.salkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs,
-OC(=0)Rs5, -C(=O)NRsRs, -NR;C(=0)Rs, -NRs;SO:Rs, -SO:Rs, -S(=0)NRsRs, -POR;Rs,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Ce.j0aryl, or 5-10 membered heteroaryl, each hydrogen in
Ra4a, Rav or Ryc is independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituents selected from
halogen, -Ci.salkyl, -Ca.salkenyl, -Cs.salkynyl, heteroCs.salkyl, -CN, oxo, -OCisalkyl, -SCi.salkyl, -NRsRs,
-C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NR;sR¢, -NRsC(=0)Rs, -NR5SO2Rs, -SO:Rs5, -S(=0).NR;Re,
-POR;Rs, -Cs.scarbocyclic, 3-6 membered heterocyclic, -Ce.oaryl, or 5-10 membered heteroaryl; each
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heterocyclic or heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected
from N, O, S, S=0 or S(=0),; or
heteroCs.salkyl, -CN, -OCpsalkyl, -SCiealkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=O)Rs,
-C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORsRs, -Cs.scarbocyclic, 3-6
membered heterocyclic, -Ce.joaryl, or 5-10 membered heteroaryl, each hydrogen in Ry, is independently
optionally substituted with 1, 2, 3, 4, 5 or 6 substituents selected from halogen, -Ci.salkyl, -Cs.salkenyl,
-Casalkynyl, heteroCasalkyl, -CN, oxo, -OCisalkyl, -SCiealkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs,
-OC(=0)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORGsRs,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl; and Rss and Ruc
together with the carbon which they both attach to form a Cs.0 carbocyclic ring or a 3-10 membered
heterocyclic ring, each hydrogen in the Cs.10 carbocyclic ring or the 3-10 membered heterocyclic ring is
optionally substituted by 1, 2, 3, 4, 5 or 6 substituents selected from halogen, -Cisalkyl, -Cs.salkenyl,
-Casalkynyl, heteroCasalkyl, -CN, oxo, -OCisalkyl, -SCiealkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs,
-OC(=0)Rs, -C(=O)NRsRs, -NRs;C(=O)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORGsRs,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl; each heterocyclic
or heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected from N, O, S,
S=0 or S(=0);; or
ring or a 3-10 membered heterocyclic ring, each hydrogen in the Cs.io carbocyclic ring or the 3-10
membered heterocyclic ring is optionally substituted by 1, 2, 3, 4, 5 or 6 substituents selected from
halogen, -Ci.salkyl, -Ca.salkenyl, -Cs.salkynyl, heteroCasalkyl, -CN, oxo, -OCsalkyl, -SCi.salkyl, -NRsRs,
-C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NR;sRs, -NRsC(=0)Rs, -NR5SO2Rs, -SO2R5, -S(=0)2NR;Rs,
-POR;Rs, -Csscarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl; and Ry
-OCsalkyl, -SCiealkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NRsR¢s, -NR;C(=0)Rs,
-NR5SO:Rs, -SO2Rs, -S(=0):NRsRs, -PORsRs, -Csscarbocyclic, 3-6 membered heterocyclic, -Cs.10aryl, or
5-10 membered heteroaryl, each hydrogen in R4y is independently optionally substituted with 1, 2, 3, 4, 5

is selected from hydrogen, halogen, -Cisalkyl, -Cisalkenyl, -Ciesalkynyl, heteroCs.salkyl, -CN

or 6 substituents selected from halogen, -Ci.salkyl, -Cs.salkenyl, -C,salkynyl, heteroCs.salkyl, -CN, oxo,
-OCsalkyl, -SCiealkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NRsR¢s, -NRsC(=0)Rs,
-NRsSO:Rs, -SO2Rs, -S(=0):NRsRs, -PORsRs, -Csscarbocyclic, 3-6 membered heterocyclic, -Cs.10aryl, or
5-10 membered heteroaryl; each heterocyclic or heteroaryl at each occurrence independently contains 1, 2,
3 or 4 heteroatom(s) selected from N, O, S, S=0 or S(=0).;

when == is ==, Rua.is absent, Rupis absent, Ry is sclected from hydrogen, halogen, -Ci.salkyl,
-Co.salkenyl, -Ca.salkynyl, heteroCssalkyl, -CN, -OCi.salkyl, -SCisalkyl, -NRsRs, -C(=0)Rs, -C(=0)ORs,
-OC(=0)Rs, -C(=O)NRsRs, -NRsC(=0)Rs, -NRs;SO:;Rs, -SO:Rs, -S(=0):NRsRs, -POR;Rs,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl, each hydrogen in

Ry is independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituents selected from halogen,
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-Cisalkyl, -Csealkenyl, -Casalkynyl, heteroCssalkyl, -CN, oxo, -OCisalkyl, -SCisalkyl, -NRsRs,
-C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NRsRs, -NR5C(=0)Rs, -NR5SO:Rs, -SO2R5, -S(=0)2NR;Rs,
-POR;Rs, -Cs.scarbocyclic, 3-6 membered heterocyclic, -Ce.aoaryl, or 5-10 membered heteroaryl; each
heterocyclic or heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected
from N, O, S, S=0 or S(=0).;

Ruq is halogen;

Each R4 at each occurrence is independently selected from halogen, -Ci.salkyl, -Cssalkenyl,
-Casalkynyl, heteroCasalkyl, -CN, oxo, -OCisalkyl, -SCiealkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs,
-OC(=0)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -NRsSO:Rs, -SO:Rs, -S(=0):NRsRs, -PORGsRs,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Ce.10aryl, or 5-10 membered heteroaryl, each hydrogen in
R4, is independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituents selected from halogen,
-Crsalkyl, -Ciealkenyl, -Cisalkynyl, heteroCs.salkyl, -CN, oxo, -OCi.salkyl, -SCisalkyl, -NRsRs,
-C(=0)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NR;sRs, -NR5C(=0)Rs, -NR5SO2Rs, -SO2R5, -S(=0)2NR;Rs,
-POR;Rs, -Cs.scarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl; or

Two R4, together with the atom which they both or respectively attach to form a Cs.s carbocyclic or
3-6 membered heterocyclic ring, each hydrogen in the Cs.s carbocyclic or 3-6 membered heterocyclic ring
is independently optionally substituted with 1, 2, 3, 4, 5 or 6 substituents selected from halogen, -Ci.salkyl,
-Casalkenyl, -Casalkynyl, heteroCisalkyl, -CN, oxo, -OCisalkyl, -SCisalkyl, -NRsRs, -C(=O)Rs,
-C(=0)ORs, -OC(=0)Rs, -C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO2R¢, -SO:Rs, -S(=0):NRsRs, -PO(Rs)s,
-Cs.scarbocyclic, 3-6 membered heterocyclic, -Cs.i0aryl, or 5-10 membered heteroaryl; each heterocyclic
and heteroaryl at each occurrence independently contains 1, 2, 3 or 4 heteroatom(s) selected from N, O, S,
S=0 or S(=0):;

Each Rs and Rs at each occurrence is independently selected from hydrogen or -Cisalkyl; or

Rs and R together with the atom which they both or respectively attach to form a 3-10 membered
heterocyclic ring, the 3-10 membered heterocyclic ring is optionally further contains 1, 2, 3 or 4
heteroatoms selected from N, O, S, S(=0) or S(=0)., and each hydrogen in the 3-10 membered
heterocyclic ring is independently optionally substituted with 1Rs1, 2Rs1, 3Rs1, 4Rs1, 5Rs1 or 6Rsq;

Each Rs; is selected from halogen, -Cisalkyl, -Cisalkenyl, -Cisalkynyl, heteroCs.salkyl, -CN,
-OCsalkyl, -SCigalkyl, -NR7Rg, -C(=0)R;, -C(=0)OR7, -OC(=0)R;, -C(=0)NR;R;, -NR;C(=0)Rs,
-NR7SO:Rs, -SO2R7, -S(=0):NR7Rs, -POR7R;s, -Csscarbocyclic, 3-6 membered heterocyclic, -Cs.10aryl, or
5-10 membered heteroaryl, each hydrogen in Rs; is independently optionally substituted with 1, 2, 3, 4, 5
or 6 substituent(s) selected from halogen, -Ci.salkyl, -Cs.salkenyl, -Casalkynyl, heteroCs.salkyl, -CN, oxo,
-OCsalkyl, -SCigalkyl, -NR7Rs, -C(=0)R;, -C(=0)OR;, -OC(=0)R;, -C(=0)NRsRs, -NR;C(=0)Rs,
-NR7SO:Rs, -SO2R7, -S(=0):NR7Rs, -POR/R;s, -Csscarbocyclic, 3-6 membered heterocyclic, -Cs.10aryl, or
5-10 membered heteroaryl; each heterocyclic or heteroaryl at each occurrence independently contains 1, 2,
3 or 4 heteroatom(s) selected from N, O, S, S=0 or S(=0)-;

Each Ry and Rs at each occurrence is independently selected from hydrogen or -Ci.salkyl.
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2. The compound of formula (I), a stercoisomer thereof, an atropisomer thereof, a pharmaceutically

acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof according to claim 1:

Ry R4

Wherein:

Ru, Riz, Riz, Ris or Rys is independently selected from -OH; halogen; -NR.R.; -Cisalkyl;
-0C.. salkyl; -Ci.salkylene-OH; -Ci.salkylene-O-Ci salkyl; -Ci.salkyl substituted with halogen, -NH», -CN
or -OH; -O-Cisalkyl substituted with halogen, -NH;, -CN or -OH; -O-Cisalkyl; -SO:;R.; -CN;
-C(=0)NR:Ry; -C(=0)R.; -OC(=0)R.; -C(=0)OR,; or -Csscarbocyclic;

R. or Ry is independently selected from hydrogen or -Ci_salkyl;

Ro;i is selected from hydrogen; halogen; -Cisalkyl; -Ci.salkyl substituted with halogen, -NH», -CN or
-OH; -Casalkenyl; or -Cs.scarbocyclic;

R»; is selected from hydrogen; halogen; -Ci.salkyl; -Ci.salkyl substituted with halogen, -NH>, -CN or
-OH; -Casalkenyl; or -Cs.scarbocyclic;

Rs is selected from -Cs.ioaryl or 5-10 membered heteroaryl, each of 5-10 membered heteroaryl at
each occurrence independently contains 1, 2, 3 or 4 heteroatoms selected from N, O or S, each hydrogen
in the -Cs.i0aryl or 5-10 membered heteroaryl at each occurrence is independently optionally substituted
with 1R31, 2R31, 3R31, 4R31, 5Rs1 or 6 Ry

Each Rs; at each occurrence is independently selected from halogen, -Cisalkyl, -CN, -OH,
-0-Ciealkyl, -NH», -NH(C,.salkyl), -N(Ci.salkyl), or -Csscarbocyclic;

i 'y
@ @
Ruis  wobor , each hydrogen in the ks independently optionally substituted with 1R42, 2Raz,

3Ru42, 4R42, 5R4z 01 6 Ry,

nl or n2 is independently selected from 1, 2, 3, 4, 5 or 6;
Rya
X
Ru is selected from  © Reo

Rac

R4, Ra or Ru is independently selected from hydrogen, halogen, -Cisalkyl or
-Ci.salkylene-N(Ci.salkyl);

Each R4, at each occurrence is independently selected from -Ci.salkyl; -Ci.salkylene-CN or -Ci.salkyl
substituted with halogen.

3. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
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acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to claim 2, wherein:

Rui, Riz, Ris, Rus or Ris is independently selected from -OH; -F; -Cl; -Br; -NR.Rs; -Cisalkyl;
-OCi;alkyl; -Cisalkylene-OH; -Cisalkylene-O-Cisalkyl; -Cisalkyl substituted with -F or -CI;
-0-Cy.salkyl substituted with -F or -Cl; -SO:R.; -CN; -C(=0)NR:Rs; -C(=0)R.; -OC(=0)R.; -C(=0)OR.;
3-membered carbocyclic; 4-membered carbocyclic; S-membered carbocyclic or 6-membered carbocyclic;

R. or Ry, is independently selected from hydrogen or -Ci_salkyl.

4. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to claim 2 or 3, wherein:

Ri1, Riz, Ris, Ris or Ris is independently selected from -OH, -F, -Cl, -NH,, -NHCH3, -N(CHj3),, -CHs,
-CH:CH3, -CH:CH:CHs, -CH(CHs),, -OCHs;, -OCH:CHs;, -OCH:CH,CH;, -OCH(CHs).;, -CH,OH,
-CH.CH:OH, -CH,OCHj3, -CHF,, -CHF, -CF3, -OCHF, -OCHF,, -OCF;, -SO.CHj, -CN, -C(=0)NHa,
-C(=0)CH;, -OC(=0)CHs, -C(=0)OCH3 or 3-membered carbocyclic.

5. The compound of formula (I), a stercoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-4, wherein:

Ru1, Riz, Riz, Risor Rys is independently selected from -OH, -F, -Cl, -NH,, -CHj3 or -CF;.

6. The compound of formula (I), a stercoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-5, wherein:

Ry
Riz

Ris Rz
the Riq in the formula (I) is selected from:

. NH, NH, o NH, o NH; N . NH; NH, NH, NH, NH, N NH, .
F. 3 cl
cl 3 \ F A 5 F cl A
= E E a  F F F c F F F Cl " E  F c  Cl F ol al
cl cal F cl cl F cl al
> > 5 > 5 > > > 5 >
NH; NH; NH, NH, . NH NH, OH . OH o OH o OH
| cl a
a ‘\ Y a F ‘\ F ‘\ F ‘\
a e F oo Y OF  c "o -~k F FF c F SFOF cl
F cl Cl F F Cl Cl
> > > > > > > > >
OH
oH OH OH OH OH OH OH
F F F F a 5 al c cl F : ¢
‘ = ‘ S ‘ \ﬁ ‘ = F X
F F o F FoF o O YR o o a a o Y FE o« Fooa -
Cl Cl F Cl Cl F F cl Cl
2 > 2 > > 2 2 2 2
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cl cl cl al cl cl o o cl o 5
HO p HO
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7. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-6, wherein:

Roi is selected from hydrogen; -F; -Cl; -Br; -Cisalkyl; -Cisalkyl substituted with -F or -Cl;
-Cs.zalkenyl; or -Cs.scarbocyclic.

8. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmacecutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-7, wherein:

Ra is selected from hydrogen; -F; -Cl; methyl; ethyl; propyl; isopropyl; methyl substituted with -F;
ethyl substituted with -F; propyl substituted with -F; isopropyl substituted with -F; ethenyl; propenyl; 3
membered carbocyclic; 4 membered carbocyclic; 5 membered carbocyclic; or 6 membered carbocyclic.

9. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmaccutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-8, wherein:

R is selected from -CI.

10. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmacecutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-9, wherein:

R2; is selected from hydrogen; -F; -Cl; -Br; -Cisalkyl; -Cisalkyl substituted with -F or -Cl;
-Caalkenyl; or -Cs.scarbocyclic.

11. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-10, wherein:

R»; is selected from hydrogen; -F; -Cl; methyl; ethyl; propyl; isopropyl; methyl substituted with -F;
cthyl substituted with -F; propyl substituted with -F; isopropyl substituted with -F; cthenyl; propenyl; 3
membered carbocyclic; 4 membered carbocyclic; 5 membered carbocyclic; or 6 membered carbocyclic.

12. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-11, wherein:
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R2; is hydrogen.

13. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-12, wherein:

Rs is selected from phenyl, naphthyl, 5 membered heteroaryl, 6 membered heteroaryl, 7 membered
heteroaryl, 8 membered heteroaryl, 9 membered heteroaryl or 10 membered heteroaryl, each heteroaryl at
each occurrence independently contains 1, 2 or 3 heteroatoms selected from N or O, each hydrogen in R;
at each occurrence is independently optionally substituted with 1R3;, 2R31, 3R31, 4R31 or 5Rar.

14. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-13, wherein:

Rsis selected from phenyl or 6 membered heteroaryl, the heteroaryl contains 1 or 2 heteroatoms
selected from N, each hydrogen in the phenyl or 6 membered heteroaryl at each occurrence is
independently optionally substituted by 1R31, 2Rs1, 3R3; or 4R31.

15. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-14, wherein:

= =
Rs is selected from é, é" or N*/‘N, each hydrogen in the Rs; at each occurrence is
independently optionally substituted by 1R31, 2R31, 3R31 or 4R31.

16. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-15, wherein:

Each Rsi at each occurrence is independently selected from -F, -Cl, -Br, -Cisalkyl, -CN, -OH,
-0-Ci;salkyl, -NH», -NH(C,zalkyl), -N(Cizalkyl), or -Csecarbocyclic.

17. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-16, wherein:

Each Rs; at each occurrence is independently selected from -F, -Cl, methyl, ethyl, propyl, isopropyl,
-CN, -OH, methoxy, ethoxy, propoxy, isopropoxy, -NH,, -NHCH;, -NHCH-.CH3, -NH(CH>CH,CH3),
-NH(CH(CH3),), -N(CHs);, -N(CH:2CHz3)2, -N(CH3)(CH2CHs), 3 membered carbocyclic, 4 membered
carbocyclic, 5 membered carbocyclic or 6 membered carbocyclic.

18. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-17, wherein:

Each Rs; at each occurrence is independently selected from methyl or isopropyl.

19. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically

acceptable salt thercof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
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pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-18, wherein:

oo AR
Rs is selected from N or Ne N

>

20. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-19, wherein:

&

Ryis N

21. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thercof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-20, wherein:

e T
N N

Qe &
N N

Riis selected from -~ , each hydrogen in the b s independently optionally substituted
with 1R42, 2R42, 3R4z or 4R4z;

nl is selected from 1, 2 or 3;

n2 is selected from 1, 2 or 3.

22. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-21, wherein:

Ra1
N "

@ €

Ryis selected from ~L- , each hydrogen in the A s independently optionally substituted with
1R4; or 2Ru;

nl is selected from 1 or 2;

n2 is selected from 1 or 2.

23. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmaccutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-22, wherein:

Re1 T
N N
» ®

Rsis =k  cach hydrogeninthe ~l- isindependently optionally substituted with 1R42 or 2Ru.

24. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thercof, a pharmacecutically acceptable salt of the stercoisomer thercof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-23, wherein:
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Rsa
Ryc

N
Ryis © Re
Rss, Rup, or Ru is independently selected from hydrogen, -F, -Cl, -Br, -Cisalkyl or
-Cialkylene-N(Ci_salkyl)s.
25. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
5  acceptable salt thercof, a pharmaceutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-24, wherein:
Ru4a, Rap or Ry is independently selected from hydrogen, -F, -Cl, methyl, ethyl, propyl, isopropyl,
-CH:z-N(CHz3)2, -CHz-N(CH2CH3), or -CH2-N(CH3)(CH2CH).
26. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
10  acceptable salt thercof, a phammaceutically acceptable salt of the stereoisomer therecof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-25, wherein:
Rua, Rap or Ry is independently selected from hydrogen, -F, methyl or -CH,-N(CHs)o.
27. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
15  pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-26, wherein:
Rua is selected from hydrogen or -F;
Ry 1s hydrogen;
Ru s selected from hydrogen or -CH>-N(CHs)..
28. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
20  acceptable salt thercof, a pharmacecutically acceptable salt of the stercoisomer thercof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-27, wherein:

Rui is selected from:

\N/
(o] | (@]
s or

29. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
25 acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a

pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-28, wherein:

?) ?)L YH T
() () ®
N
R4 is selected from ~«1- , or -1- , each hydrogen in the ~L- at cach occurrence
is independently optionally substituted with 1R4; or 2Ru4,.
30. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically

30 acceptable salt thereof, a phammaceutically acceptable salt of the stereoisomer thereof or a
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pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-29, wherein:

Each R4 at each occurrence is independently selected from -Cisalkyl; -Cisalkylene-CN; or
-Ci.salkyl substituted with -F or -Cl.

31. The compound of formula (I), a sterecoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-30, wherein:

Each Ru; at each occurrence is independently selected from methyl; ethyl; propyl; isopropyl;
-methylene-CN; -ethylene-CN; -propylene-CN; methyl substituted with -F; ethyl substituted with -F;
propyl substituted with -F; or isopropyl substituted with -F.

32. The compound of formula (I), a sterecoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-31, wherein:

Each Ry, at each occurrence is independently selected from methyl; ethyl; -methylene-CN or methyl
substituted with -F.

33. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-32, wherein:

Each R4 at each occurrence is independently selected from -CHs, -CH.CHs, -CH,CN, -CHF; or
-CFs.

34. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt therecof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-33, wherein:

R4 is selected from:

% o) ol o) e od o e et el
E] ENJ\ E] ;J U\U\E] E]ETCHFZ (Y

N N N
I ,
o ! Oﬁ)LF o O%F o/ | OT\‘) o OEJL,: o O#F
N_CFs N__CFs _N_ .CFy _N_ .CFs L[N [ j N]/\CN N]/\CN N N]/\CN
[N]/ [N]’ [N] [Nj Nj N [N [N [N]ACN [N
ke . , e s i , ek R - R ol - - R e ,
\N/
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S
] [Nj\\CFa

N

\[N N
. .
W or L

35. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-34, wherein:

5 R, 1s selected from:

| |
oﬁ) Oﬁ) o}J
SO
v & 0
ke s e or el
36. The compound of formula (I), a stereoisomer thereof, an atropisomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer thereof or a
pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 2-35, wherein:

10 the compound is selected from:

OY\ OﬁJ
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37. A method for preparing the compound of formula (I), a stereoisomer thercof, an atropisomer
thereof, a pharmaceutically acceptable salt thereof, a pharmaceutically acceptable salt of the stercoisomer
thereof or a pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims
1-36, wherein the method comprises a coupling reaction between a compound of formula (II) and a
compound of formula(Ill) according to the following reaction Scheme 1 or between a compound of

formula (IT) and a compound of formula(IIT’) according to the following reaction Scheme 2 catalyzed by

10  atransition metal palladium or nickel reagent:

Scheme 1:
Riz
R4 Ris
L R
Rz Ry R "
12
Ras N Xy ON (1)
L. —_—
X N l}l (0]
Rs
(1)
Scheme 2:
R Ry
Rate A ACN
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Wherein

the L in the compound of formula(Ill) or formula(II’) is a leaving group; preferably, the leaving
group is selected from halogen, -OS(0).CF; or -OTs; more preferably, the halogen is selected from -F, -Cl,
-Br, or -I; more preferably, the leaving group is -Cl or -Br;

the X in the compound of formula (IT) or formula(IIT’) is selected from boronic acid, borate ester or

‘?J% )

organotin; more preferably, the X is selected from %_Sn(n_Bu)3 R E{B © or E{B\OH ;

preferably, the coupling reaction is Suzuki coupling reaction or Stille coupling reaction;

preferably, the coupling reaction is catalyzed by the transition metal palladium reagent; more
preferably, the transition metal palladium reagent is Pd(PPhs)s.

38. A phammaceutical composition comprising the compound of formula (I), a stereoisomer thereof,
an atropisomer thereof, a pharmaceutically acceptable salt thereof, a pharmaceutically acceptable salt of
the stereoisomer thereof or a pharmaceutically acceptable salt of the atropisomer thereof according to any
one of claims 1-36, and at least one pharmaceutically acceptable excipient.

39. The pharmaceutical composition according to claim 38, wherein the said compound in a weight
ratio to the said excipient within the range from about 0.0001 to about 10.

40. Use of the compound of formula (I), a stercoisomer thereof, an atropisomer thereof, a
pharmaceutically acceptable salt thereof, a pharmaceutically acceptable salt of the stereoisomer thereof or
a pharmaceutically acceptable salt of the atropisomer thereof according to any one of claims 1-36; or the
pharmaceutical composition according to claim 38 or 39 for the manufacture of a medicament for the
treatment of diseases or conditions related to KRAS mutant protein.

41. The use according to claim 40, wherein the diseases or conditions related to KRAS mutant
protein is the diseases or conditions related to KRAS G12C mutant protein.

42. The use according to claim 41, wherein the diseases or conditions related to KRAS G12C mutant
protein is cancer related to KRAS G12C mutant protein.

43. The use according to claim 42, wherein the cancer is selected from blood cancer, pancreatic
cancer, colon cancer, rectal cancer, colorectal cancer or lung cancer.

44. The use according to claim 43, wherein the blood cancer is selected from acute myeloid
leukemia or acute lymphocytic leukemia; the lung cancer is selected from non-small cell lung cancer or
small cell lung cancer.

45. A method of treating a subject having a diseases or conditions related to KRAS mutant protein,
said method comprising administering to the subject a therapeutically effective amount of the compound
of formula (I), a sterecoisomer thereof, an atropisomer thereof, a pharmaceutically acceptable salt thereof,
a pharmaceutically acceptable salt of the stereoisomer thereof or a pharmaceutically acceptable salt of the
atropisomer thereof according to any one of claims 1-36; or the pharmaceutical composition according to

claim 38 or 39.
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46. The method according to claim 45, wherein the diseases or conditions related to KRAS mutant
protein is the diseases or conditions related to KRAS G12C mutant protein.

47. The method according to claim 46, wherein the diseases or conditions related to KRAS G12C
mutant protein is cancer related to KRAS G12C mutant protein.

48. The method according to claim 47, wherein the cancer is selected from blood cancer, pancreatic
cancet, colon cancer, rectal cancer, colorectal cancer or lung cancer.

49. The method according to claim 48, wherein the blood cancer is selected from acute myeloid
leukemia or acute lymphocytic leukemia; the lung cancer is selected from non-small cell lung cancer or

small cell lung cancer.



