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KRAS MUTANT PROTEIN INHIBITORS 

TECHNICAL FIELD 

[ 0001 ] The invention relates to a KRAS mutant protein 
inhibitors , a composition containing the inhibitors and the 
use thereof . 

[ 0005 ] G12C is a frequently occurring KRAS gene muta 
tion ( glycine - 12 is mutated to cysteine ) . This mutation has 
been found in about 13 % of cancers , about 43 % in lung 
cancer , and almost 100 % in MYH - associated polyposis 
( familial colon cancer syndrome ) . However , targeting this 
gene with small molecules is a challenge . 
[ 0006 ] Thus , despite advances in this field , there remains 
a need in the art for improved compounds and methods for 
treating cancer , such as by inhibiting KRAS , HRAS or 
NRAS . The present invention fulfills this need and provides 
other related advantages . 

BACKGROUND ART 

SUMMARY OF INVENTION 

[ 0007 ] In one aspect , provided herein is A compound of 
formula ( I ) , a stereoisomer thereof , an atropisomer thereof , 
a pharmaceutically acceptable salt thereof , a pharmaceuti 
cally acceptable salt of the stereoisomer thereof or a phar 
maceutically acceptable salt of the atropisomer thereof : 

a ( I ) 
R22 R4 . 

R21 .CN 
R11 

R134 
N N 

| 
R3 

R15 R12 
R 14 

a 

: 

OC1-6 

[ 0002 ] RAS represents a population of 189 amino acid 
monomeric globular proteins ( 21 kDa molecular weight ) 
that are associated with the plasma membrane and bind to 
GDP or GTP , and RAS acts as a molecular switch . When the 
RAS contains bound GDP , it is in a stationary or closed 
position and is " inactive ” . When cells are exposed to certain 
growth - promoting stimuli , RAS is induced to exchange their 
bound GDP for GTP . In the case of binding to GTP , RAS is 
" opened " and is capable of interacting with other proteins 
( its " downstream targets ” ) and activating the proteins . The 
RAS protein itself has an inherently low ability to hydrolyze 
GTP back to GDP , thereby turning itself into a closed state . 
Closing RAS requires an exogenous protein called GTPase 
activating protein ( GAP ) that interacts with RAS and greatly 
accelerates the conversion of GTP to GDP . Any mutation in 
RAS that affects its ability to interact with GAP or convert 
GTP back to GDP will result in prolonged protein activation , 
and thus conduction to the cell to inform its signaling of 
continued growth and division . Since these signals cause 
cell growth and division , over - activated RAS signaling can 
ultimately lead to cancer . 
[ 0003 ] Structurally , the RAS protein contains a G domain 
responsible for the enzymatic activity of RAS , guanine 
nucleotide binding and hydrolysis ( GTPase reaction ) . It also 
contains a C - terminal extension called the CAAX cassette , 
which can be post - translationally modified and responsible 
for targeting the protein to the membrane . The G domain 
contains a phosphate binding ring ( P - ring ) . The P - loop 
represents a pocket of a binding nucleotide in a protein , and 
this is a rigid portion of a domain with conserved amino acid 
residues necessary for nucleotide binding and hydrolysis 
( glycine 12 and lysine 16 ) . The G domain also contains a 
so - called switch I region ( residues 30-40 ) and a switch II 
region ( residues 60-76 ) , both of which are dynamic parts of 
the protein , since the dynamic portion is converted between 
stationary and loaded states . The ability is often expressed as 
a “ spring loaded ” mechanism . The primary interaction is the 
hydrogen bond formed by threonine - 35 and glycine - 60 with 
the gamma - phosphate of GTP , which maintains the active 
conformation of the switch 1 region and the switch 2 region , 
respectively . After hydrolysis of GTP and release of phos 
phate , the two relax into an inactive GDP conformation . 
[ 0004 ] The most notable members of the RAS subfamily 
are HRAS , KRAS and NRAS , which are primarily involved 
in many types of cancer . Mutation of any of the three major 
isoforms of the RAS gene ( HRAS , NRAS or KRAS ) is one 
of the most common events in human tumor formation . 
Approximately 30 % of all tumors in human tumors were 
found to carry some mutations in the RAS gene . It is worth 
noting that KRAS mutations were detected in 25 % -30 % of 
tumors . In contrast , the rate of carcinogenic mutations in 
NRAS and HRAS family members was much lower ( 8 % 
and 3 % , respectively ) . The most common KRAS mutations 
were found at residues G12 and G13 in the P - loop as well 
as at residue 261 . 

[ 0008 ] Wherein : 
[ 0009 ] Rul , R12 , R13 , R14 or R15 is independently selected 
from halogen , C1-6 alkyl , C2-6 alkenyl , C2-6 alkynyl , 
heteroC2-6 alkyl , CN , alkyl , SC1-6 alkyl , 
- NRSR CEO ) R5 , CEO ) OR5 , OCESOR , 
CGONR R -NR COR , -NR - SOR , 
SO , Rs , -S O ) , NR R. , —POR R = = C3-6carbocy 
clic , 3- 6 membered heterocyclic , C6-10 aryl , or 5-10 
membered heteroaryl , each hydrogen in Ru , R12 , R13 , R14 
or 

CN , OXO , 1-6 

-69 

[ 0010 ] R15 is independently optionally substituted with 1 , 
2 , 3 , 4 , 5 or 6 substituent ( s ) selected from halogen , -C1-6 
alkyl , C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , 

OC1-6 alkyl , SC , alkyl , NR R , 
COR , COOR , OCESOR , CEO ) 
NR R -NR CEORG NR SO R. SO , RS , 
S ( = O ) 2NR , R . , POR R6 , C3-6 carbocyclic , 3-6 

membered heterocyclic , C6-10 aryl , or 5-10 membered 
heteroaryl ; each heterocyclic or heteroaryl at each occur 
rence independently contains 1 , 2 , 3 or 4 heteroatom ( s ) 
selected from N , O , S , S = O or S ( O ) 2 ; 
[ 0011 ] R21 or R22 is independently selected from hydro 
gen , halogen , C1-6 alkyl , C2-6 alkenyl , C2-6 alkynyl , 
heteroC2-6 alkyl , 2-6 alkyl , CN , CN , OC1-6 alkyl , SC1-6 alkyl , 
NR R , CLOR , COOR5 , OCOR , 
CGONR R -NR , CESOR NR SO , R 
SOR , SEO ) , NRSR6 , S -PORGR6 , C3 - .carbocy 
clic , 3- 6 membered heterocyclic , C6-10 aryl , or 5-10 
membered heteroaryl , each hydrogen in R21 or R22 is inde 
pendently optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 
substituent ( s ) selected from halogen , C1-6 alkyl , C2-6 
alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , oxo , 
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[ 0017 ] Each hydrogen in 
-6 

OC - galkyl , SC - alkyl , -NR : RO , COR , 
CO ) OR , OCEO ) R5 , _C ( O ) NR ; R . , NRC CEO , 
GOR6 , -S ( O ) 2NR , R . , - POR , R . , C3-6carbocyclic , 
3-6 membered heterocyclic , C6-10 aryl , or 5-10 membered 
heteroaryl ; each heterocyclic or heteroaryl at each occur 
rence independently contains 1 , 2 , 3 or 4 heteroatom ( s ) 
selected from N , O , S , SVO or S ( O ) 2 ; 
[ 0012 ] Rz is selected from C1-14 alkyl , C2-14 alkenyl , 
C2.14 alkynyl , C6-10 aryl , 5-10 membered heteroaryl , 
3-14 membered heterocyclic , _C3-14 carbocyclic , 

R41 
| 
G2 Ral R41 

| 
G2 ) n2 

G2 Onl 
G3 

2 

Rul Inl ) n2 Oni ) n2 
GA 

Oni In2 Un3 > rt ) n4 On3 or In3 ) n4 
Gi Gi Gi 

hrn umhn mahn mihin et tec or 

is independently optionally substituted with 1R429 2R429 
3R42 , 4R42 , 5R42 or 6R42 ; 
[ 0018 ] Each R41 at each occurrence is independently 
selected from 

Rua 
6-10 

Ruc or Rudi 

Rub 

1-6 

[ 0019 ] Each of Q at each occurrence is independently 
selected from CEO ) , NR , C ( = O ) , S ( = O ) 2 or NR SCO ) 
2 ; 
[ 0020 ] in 5 

each ring C at each occurrence is independently selected 
from a C3-14 carbocyclic or 3-14 membered heterocyclic 
ring , each ring D at each occurrence is independently 
selected from a C aryl or 5-10 membered heteroaryl ring , 
each hydrogen in Rz is independently optionally substituted 
with 1 , 2 , 3 , 4 , 5 or 6 Rz1 ; each heterocyclic or heteroaryl at 
each occurrence independently contains 1 , 2 , 3 or 4 heteroa 
toms selected from N , O , S , SVO or S ( O ) 2 ; 
[ 0013 ] Each R31 at each occurrence is independently 
selected from halogen , -C -6 alkyl , -C2-6 alkenyl , C2-6 
alkynyl , heteroC2-6 alkyl , CN , OC - alkyl , --SC - 6 
alkyl , —NR3R6 , -C ( O ) R5 , CAO ) OR , OCO ) C 
RS , CEO ) NR , R . , NR , CCOR NR , SO , R6 ) 
-SO2R5 , -S ( O ) 2NR : R6 , -PORR , C3 - carbocy , = 
clic , 3- 6 membered heterocyclic , C6-10 aryl , or 5-10 
membered heteroaryl , each hydrogen in R31 is indepen 
dently optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 substitu 
ent ( s ) selected from halogen , -C1-6 alkyl , Cl- . alkyl , -C2-6 alkenyl , 
C2 - galkynyl , heteroC2 alkyl , CN , oxo , OC - alkyl , 
SC1 - alkyl , -NR : R6 , NR - R , COR , COOR3 , ) 
OCESORS , C ( O ) NR = R6 , -NR COR 
S ( = O ) , NR R6 POR , R , C3-6 carbocyclic , 3-6 

membered heterocyclic , Ce 6-10 aryl , or 5-10 membered 
heteroaryl ; each heterocyclic or heteroaryl at each occur 
rence independently contains 1 , 2 , 3 or 4 heteroatom ( s ) 
selected from N , O , S , S = O or S ( = O ) 2 ; 
[ 0014 ] R4 is selected from 

Rua 

Ruc 

Rub 
5 

or 

4c 

1-6 

1-6 

R41 
. 4a 

R41 
| G2 R41 

| In2 
5 Inl ) n2 R41 

| 
G2 

Onl ) n2 

is selected from 
[ 0021 ] when is R4a , R40 or R4e is indepen 
dently selected from hydrogen , halogen , C. alkyl , 
C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , 
OC -6 alkyl , SC - 6 alkyl , NR , R , COR , 
COOR , OCOR , CONR - R , NRC ) = 

( O ) R , NR SOR SO , R , SEO ) , NR R , , , 
POR R6 , C3-6 carbocyclic , 3-6 membered heterocyclic , 
C - 10 aryl , or 5-10 membered heteroaryl , each hydrogen 

in Rias R40 or Rue is independently optionally substituted 
with 1 , 2 , 3 , 4 , 5 or 6 substituents selected from halogen , 
C - 6 alkyl , C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 C1-6 
alkyl , — CN , OXO , OC1-6 alkyl , SC1-6 alkyl , — NR R6 , 
CEO ) R5 , C ( = O ) OR , OCEO ) R5 , CEO ) 

NR - R , -NR COORG , NR SO , R . SO , RS , 
-S ( O ) NR R. PORSR6 , C3-6 carbocyclic , 3-6 
membered heterocyclic , C6-10 aryl , or 5-10 membered 
heteroaryl ; each heterocyclic or heteroaryl at each occur 
rence independently contains 1 , 2 , 3 or 4 heteroatom ( s ) 
selected from N , O , S , S = O or SC O ) 2 ; or 
[ 0022 ] when is R4a is selected from hydro 
gen , halogen , C1-6 alkyl , -C2-6 alkenyl , C2-6 alkynyl , 
hetero?2.6 alkyl , CN , OC1-6 alkyl , —SC1-6 alkyl , 
-NR RCGOR , = R6 , CEO ) R5 , CEOORS , OCOR , 
CEO ) NR = R -NR , CCOR -NR SO R6 , 

-SO2R5 , S ( O ) 2NR : R6 , POR R6 , — C3-6carbocy 
clic , 3- 6 membered heterocyclic , C6-10 aryl , or 5-10 

G4 

Road ) n2 , ) nt ? On3 ) n4 or n3 Int ; Unz 
Gí Gi 

muhun muhrn mhm muhun 
[ 0015 ] Each G1 , G2 , G3 or G4 at each occurrence is 
independently selected from N or CH ; 
[ 0016 ] 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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4a 

: 

> 

1-6 

59 

-4c 

1-6 

69 

membered heteroaryl , each hydrogen in Rsa is indepen 
dently optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 substitu 
ents selected from halogen , C1-6 alkyl , C2-6 alkenyl , 
C2-6 alkynyl , heteroC2-6 alkyl , CN , oxo , _OC - alkyl , 
SC1 - alkyl , -NR R6 , C ( O ) R5 , C ( O ) OR5 , 
OCTOR , CO ) NR = R6 , NR , CEO ) R . 
-NR SO , R , SO , R5 , -S ( O ) 2NRR , POR RG , 
Cz . , carbocyclic , 3-6 membered heterocyclic , C6-10 
aryl , or 5-10 membered heteroaryl ; and R46 and R4c together 
with the carbon which they both attach to form a C3-10 
carbocyclic ring or a 3-10 membered heterocyclic ring , each 
hydrogen in the C3-10 carbocyclic ring or the 3-10 mem 
bered heterocyclic ring is optionally substituted by 1 , 2 , 3 , 
4 , 5 or 6 substituents selected from halogen , C1-6 alkyl , 

C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , oxo , 
OC -6 alkyl , SC - alkyl , NR R. , C ( O ) R , , CGOR 
-C ( O ) OR , OCOR , OCEO ) R5 , CEO ) NR = R6 , -NR , C 
GOR -NR SO , R SO R5 SEO ) , NR R , 

POR R6 , C3-6 carbocyclic , 3-6 membered heterocyclic , 
C6-10 aryl , or 5-10 membered heteroaryl ; each heterocy 

clic or heteroaryl at each occurrence independently contains 
1 , 2 , 3 or 4 heteroatom ( s ) selected from N , O , S , S = O or 
S ( O ) 2 ; or 
[ 0023 ] when is R4a and Rye with the carbon 
they respectively attach to form a C3-10 carbocyclic ring or 
a 3-10 membered heterocyclic ring , each hydrogen in the 
C3-10 carbocyclic ring or the 3-10 membered heterocyclic 
ring is optionally substituted by 1 , 2 , 3 , 4 , 5 or 6 substituents 
selected from halogen , C. alkyl , C2-6 alkenyl , C2-6 
alkynyl , heteroC2-6 alkyl , CN , Oxo , OC1-6 alkyl , 
-SC1-6 alkyl , -NR R , CEO ) Rs , R5 CEOOR , 
OCCOR , CONRRO , NR , COR 
-NR SO , R , SO , R , SO ) , NR R , POR R , 
C3-6 carbocyclic , 3-6 membered heterocyclic , 

aryl , or 5-10 membered heteroaryl ; and R46 is selected from 
hydrogen , halogen , C1-6 alkyl , C2-6 alkenyl , -C2-6 
alkynyl , hetero?2.6 alkyl , CN , OC -6 alkyl , -SC1-6 , 
alkyl , NRZR , COR , COJOR , OC ( = O ) OCEO 
Rs , CO ) NR , R . , NR , CEO ) R6 , -NR SO R6 , 
-SO_Rs , -SEO ) NRSR , POR R. , , . POR R. , -C3-6 carbocy 
clic , 3-6 membered heterocyclic , C6-10 aryl , or 5-10 mem 
bered heteroaryl , each hydrogen in Rob is independently 
optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 substituents 
selected from halogen , C1-6 alkyl , -C2-6 alkenyl , - C2-6 
alkynyl , heteroC2- alkyl , CN , oxo , OC1-6 alkyl , 

SC1-6 alkyl , -NR R6 , CEO ) R5 , CEOOR , 
OCCOR , CONRR -NR COR . 
-NR SO R. SO , R , -S ( O ) 2NR : R6 , SEO PORR 

-C3.6 carbocyclic , 3-6 membered heterocyclic , -C6-10 
aryl , 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 = O or SEO ) 2 ; 
[ 0024 ] when is R4a is absent , R 46 is absent , 
R4c is selected from hydrogen , halogen , C. , alkyl , -C2-6 , 
alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , OC1-6 
alkyl , SC - alkyl , NR R , ; . CAO ) Rs , CEO ) 
ORS , OCGOR , CONR , Ro , NR , COR , 
NR SO R6 , SO , Rs , -S ( O ) NR , R , POR R6 , SO R 
Cz . carbocyclic , 3-6 membered heterocyclic , C. - 10 

aryl , or 5-10 membered heteroaryl , each hydrogen in R4c is 
independently optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 
substituents selected from halogen , C1-6 alkyl , -C2-6 
alkenyl , _C2-6 alkynyl , heteroC2-6 alkyl , CN , Oxo , 

OC1-6 alkyl , SC1-6 alkyl , —NR R6 , C = O ) R5 , 

, 69 
-C6-10 

CEO ) OR5 , -OCEO ) Rs , CEO ) NR R - NRC R , 
GOR , -NR SO R. SO R5 , -S ( O ) 2NR , R , , = 
POR R. , Cz- carbocyclic , 3-6 membered heterocyclic , 
C6-10 aryl , or 5-10 membered heteroaryl ; each heterocy 

clic or heteroaryl at each occurrence independently contains 
1 , 2 , 3 or 4 heteroatom ( s ) selected from N , O , S , S = O or 
SEO ) 
[ 0025 ] Rad is halogen ; 
[ 0026 ] Each R42 at each occurrence is independently 
selected from halogen , C1-6 alkyl , -C2-6 alkenyl , -C2-6 
alkynyl , heteroC2-6 alkyl , CN , oxo , OC1-6 alkyl , -SC - . 
6alkyl , -NR3R6 , -C ( O ) R5 , -C ( O ) ORE , -OC ( = O ) 
Rs , C ( O ) NR : R . , NR , CEO ) R . , -NR , COR - NR SO R6 , 
SOR , -S ( = O ) NRR , POR R. , -C3.6 carbocy 
clic , 3-6 membered heterocyclic , C6-10 aryl , or 5-10 mem 
bered heteroaryl , each hydrogen in R42 is independently 
optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 substituents 
selected from halogen , C1-6 alkyl , C2-6 alkenyl , C2-6 — 
alkynyl , heteroC2-6 alkyl , CN , Oxo , OC1-6 alkyl , 
SC - 6 alkyl , NRSR_CEOR , , , ) , CEOOR , 
OCCOR , CONR - R , NR , COR , 
-NR , SO R . , , Ro , R6 SO2Rs , -S O ) 2NR R6 , —PORR6 , 
C3-6 carbocyclic , 3-6 membered heterocyclic , C6-10 

aryl , or 5-10 membered heteroaryl ; or 
[ 0027 ] Two R42 together with the atom which they both or 
respectively attach to form a C3-6 carbocyclic or 3-6 mem 
bered heterocyclic ring , each hydrogen in the C3-6 carbocy 
clic or 3-6 membered heterocyclic ring is independently 
optionally substituted with 1 , 2 , 3 , 4 , 5 or 6 substituents 
selected from halogen , C1-6 alkyl , C2-6 alkenyl , -C2-6 
alkynyl , heteroC2-6 alkyl , - CN , oxo , OC1-6alkyl , SC1 
salkyl , -NR : R , COR , CEO ) OR , COCEO ) 
R , CEO ) NR - R . , NR CC = OR , -NR SO R6 , 
SO , R5 , -S ( O ) NR = R , PO ( R3 ) 2 , PO ( R ) 2 , —C3-6 C3.6 carbocy 
clic , 3-6 membered heterocyclic , Cl - garyl , or 5-10 mem 
bered heteroaryl ; each heterocyclic and heteroaryl at each 
occurrence independently contains 1 , 2 , 3 or 4 heteroatom ( s ) 
selected from N , O , S , S = O or S ( O ) 2 ; 
[ 0028 ] Each R , and Ro at each occurrence is independently 
selected from hydrogen or - C1-6 alkyl ; or 
[ 0029 ] 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 , SAO ) or S ( 0 ) 2 , and each hydrogen in the 3-10 
membered heterocyclic ring is independently optionally 
substituted with 1R51 , 2R51 , 3R51 , 4R51 , 5R5? or 6R51 ; 
[ 0030 ] Each Rs? is selected from halogen , C1-6 alkyl , 
C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , 
OC1-6 alkyl , SC1-6 alkyl , SC1-6 alkyl , —NR RS , Rg COR , 
CEO ) OR ,, -OC ( = O ) R7 , OCOR , —CEO ) NR , R , -NR , C 
EO ) R , NR SO Rg , , SO , R ,, -S ( O ) , NR Rg , ) - 
POR R3 , C3-6 carbocyclic , 3-6 membered heterocyclic , 
C6-10 aryl , 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 , C - 6 alkyl , 

C2-6 alkenyl , C2-6 alkynyl , heteroC2-6 alkyl , CN , oxo , 
OC -6 alkyl , SC - alkyl , —NR , R , COR , 
CEO ) OR , OCOR , C , RS CEO ) NR Rg , -NR.C 
FOR , NR , SO Rg , -SO , R ,, -S ( O ) , NR Rg , , , 

POR R3 , C3-6 carbocyclic , 3-6 membered heterocyclic , 
C6-10 aryl , or 5-10 membered heteroaryl ; each heterocy 

-6 

5 

: 

51 

2 

1-6 

69 1-6 

2 

-7 
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each hydrogen in the 
2 

mpen 
N 

clic or heteroaryl at each occurrence independently contains 
1 , 2 , 3 or 4 heteroatom ( s ) selected from N , O , S , S = O or 
SEO ) ; 
[ 0031 ] Each R , and Rg at each occurrence is independently 
selected from hydrogen or C1-6 alkyl . 
[ 0032 ] In some embodiments , there is provided a com 
pound of formula ( I ) , a stereoisomer thereof , an atropisomer 
thereof , a pharmaceutically acceptable salt thereof , a phar 
maceutically acceptable salt of the stereoisomer thereof or a 
pharmaceutically acceptable salt of the atropisomer thereof : 

?12 , ( 
N 

makan 
, is independently optionally substituted with 1R42 , 2R42 , 

3R42 , 4R42 , 5R42 or 6 R42 ; 
[ 0041 ] nl or n2 is independently selected from 1 , 2 , 3 , 4 , 
5 or 6 ; 
[ 0042 ] R4 is 

2 

R22 R4 

R21 CN 
R11 

R13 Rua N N 

Raci 
R3 

Ris R 12 
Rub 

R14 

a 

UZ 

-F or 
a 

[ 0033 ] Wherein : 
[ 0034 ] R11 , R12 , R13 , R14 or R15 is independently selected 
from OH ; halogen ; -NR , R ; -C1-6 alkyl ; RD C1-6 alkyl ; -OC1-6 
alkyl ; C1-6 alkylene - OH ; C- , alkylene - 0 C1-6 alkyl ; - 
Cl - alkyl substituted with halogen , -NH2 , CN or 
OH ; O_C1- , alkyl substituted with halogen , -NH2 , 
CN or OH ; 0 C1-6 alkyl ; SOR ; CN ; 
CONR , R ; CEO ) R ; OCTOR ; .; ) CEO ) 
OR ; or C3-6 carbocyclic ; .; 
[ 0035 ] R , or R , is independently selected from hydrogen 
or - C1-6 alkyl ; 
[ 0036 ] R21 is selected from hydrogen ; halogen ; C1-6 
alkyl ; C1-6 alkyl substituted with halogen , -NH2 , CN 
or — OH ; C2 , alkenyl ; or C carbocyclic ; C2-6 
[ 0037 ] R22 is selected from hydrogen ; halogen ; 
alkyl ; C1-6 alkyl substituted with halogen , -NH2 , CN 
or OH ; C2-6 alkenyl ; or C3-6 carbocyclic ; 
[ 0038 ] Rz is selected from C6-10 aryl or 5-10 membered 
heteroaryl , each of 5-10 membered heteroaryl at each occur 
rence independently contains 1 , 2 , 3 or 4 heteroatoms 
selected from N , O or S , each hydrogen in the C6-10 aryl 
or 5-10 membered heteroaryl at each occurrence is indepen 
dently optionally substituted with 1R31 , 2R 31 , 3R31 , 4R31 ; 
5R31 or 6 R31 ; 
[ 0039 ] Each R31 at each occurrence is independently 
selected from halogen , C1-6 alkyl , C - 6 alkyl , CN , CN , OH , 

0 C1-6 alkyl , NH , NH ( C1-6 alkyl ) , —N ( C1-6 
alkyl ) , or C36 carbocyclic ; 
[ 0040 ] Rais 

[ 0043 ] Ra Rd , or R4c is independently selected from 
hydrogen , halogen , C1-6 alkyl or C1-6 alkylene - NC 
balkyl ) z ; 
[ 0044 ] Each R42 at each occurrence is independently 
selected from C1-6 alkyl ; C1-6 alkylene - CN or C1-6 
alkyl substituted with halogen . 
[ 0045 ] In some embodiments , R11 , R12 , R13 , R14 or R15 is 
independently selected from OH ; -F ; C? ; -Br ; 
NR , Rs ; C1-3 alkyl ; OC1-3 alkyl ; -C1 - zalkylene - OH ; 
C1-3 alkylene - O - C1-3 alkyl ; Cl - zalkyl substituted with 

Cl ; 0 C1-3 alkyl substituted with F or Cl ; 
SOR , CN ; CONR , R ; COR ; OC 

FOR ( O ) R : CEO ) OR ,; 3 - membered carbocyclic ; 4 - mem 
bered carbocyclic ; 5 - membered carbocyclic or 6 - membered 
carbocyclic ; 
[ 0046 ] R , or R is independently selected from hydrogen 

C1-3 alkyl . 
[ 0047 ] In some embodiments , R11 , R12 , R13 , R14 or R15 is 
independently selected from OH , -F , HCl , NHA , 
- NHCHZ , -N ( CH3 ) 2 , CH , CH , CHz , 
CH2CH2CH3 , CH ( CH3 ) 2 LOCH , OCH , CHz , 
OCH2CH2CH3 , OCH ( CH3 ) 2 , CH , OH , 
CH2CH2OH , CHOCHZ , — CHF2 , CH , F , CF 
_OCH F , SO2CH3 , CN , 
CEO ) NH2 , -C ( O ) CH3 , -OCEO ) CHz , CEO ) ( 

OCHz or 3 - membered carbocyclic . 
[ 0048 ] In some embodiments , R11 , R12 , R13 , R14 or R15 is 
independently selected from –OH , F , C , NH , Cl 
CHz or — CF3 . 

[ 0049 ] In some embodiments , the 

a C1-6 or 

, 

37 

OCHF2 , OCF3 , 

2 

Ril 
R41 R13 
N 

val ) n2 
R15 R 12 

R14 mu 
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in the formula ( I ) is selected from : -continued 
OH OH 

NH2 NH2 

CI udrun verra 
CI 

CI CI F F F. CI 

CI 

NH2 NH2 OH OH 
CI ? ? F F F CI 

F F 

F 
F F 

NH2 NH2 OH OH 

F F F 

F F F CI F F F CI 

F CI F CI 

NH2 NH2 OH OH 

F. F F men F F CI F F C1 
F CI 

NH2 NH2 OH OH 

CI hun 

CI F CI F ?? CI 

CI 

NH2 NH2 OH OH 

CI urry 

al CI F CI 

F F F F 

NH2 NH2 OH OH 

F F hrn F F merrn 
F 

CI CI 

NH2 NH2 OH OH 

F F F more nern ? al C1 CI F 

F 
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CI 

H2N . HN . ?? , HO 

CI CI CI 

CI F CI F 

CI 

H2N . H?N my HO ?? . merrn 
F CI CI 

F CI 

H?N . H2N . vrn ?? . HO 

F CI F. CI F CI F 

F CI 

D 
2x 

F 

CI 

H2N . vrrr H2N . HO HO . verum 
F F F F F F 

CI F CI -T2 F F F F 

H2N H2N . HO . ?? , 

ci CI CI CI 

CI 
F F 

H2N H2N . HO . HO . 

CI F CI F 

CI F 

F F F F 

H2N mor H2N . ?? . ?? . mirrr 
F F F F F F 

F 

F F F F 

H2N H2N ?? . HO mern 
F C1 F F CI F 

ci F 
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-continued [ 0058 ] In some embodiments , R2 is selected from 
NH2 NH2 

ci . 

JO 500 F F F or 

CI CF3 
OH OH 

F urg CI rum 
or 

F F 1 

CF3 C1 

F 31 

each hydrogen in the Rz at each occurrence is independently 
optionally substituted by 1R31 , 2R31 , 3R31 or 4R31 . 
[ 0059 ] In some embodiments , each Rz? at each occurrence 
is independently selected from - F , Cl , Br , C - 3 -F 
alkyl , CN , OH , 0 C1-3 alkyl , -NH2 , —NH ( C1-3 
alkyl ) , - N ( C1-3 alkyl ) 2 or — C3-6 carbocyclic . 
[ 0060 ] In some embodiments , each Rz? at each occurrence 
is independently selected from F , Cl , methyl , ethyl , 
propyl , isopropyl , CN , OH , methoxy , ethoxy , propoxy , 
isopropoxy , NHÀ , NHCH , , -NHCH2CH3 , -NH 
( CH2CH2CH3 ) , _NH ( CH ( CH3 ) 2 ) , -N ( CH3 ) 2 , 
-N ( CH , CH2 ) 2 , - N ( CH2 ) ( CH.CH , ) , 3 membered carbo -N 
cyclic , 4 membered carbocyclic , 5 membered carbocyclic or 
6 membered carbocyclic . 
[ 0061 ] In some embodiments , each Rz? at each occurrence 
is independently selected from methyl or isopropyl . 
[ 0062 ] In some embodiments , Rz is selected from 

F 

F 

w 

GB or 

w 

[ 0063 ] In some embodiments , Rz is 

[ 0050 ] In some embodiments , R21 is selected from hydro 
gen ; -F ; — Cl ; — Br ; -C1-3 alkyl ; -C1-3 alkyl substituted 
with —F or -For CI ; -C2-3 alkenyl ; or C3-6 carbocyclic . 
[ 0051 ] In some embodiments , R21 is selected from hydro 
gen ; F ; Cl ; methyl ; ethyl ; propyl ; isopropyl ; methyl 
substituted with — F ; ethyl substituted with -F ; propyl 
substituted with -F ; isopropyl substituted with F ; ethe 
nyl ; propenyl ; 3 membered carbocyclic ; 4 membered car 
bocyclic ; 5 membered carbocyclic ; or 6 membered carbo 
cyclic . 

[ 0052 ] In some embodiments , R21 is C1 . 
[ 0053 ] In some embodiments , R22 is selected from hydro 
gen ; —F ; — Cl ; —Br ; -C1-3 alkyl ; -C1-3 alkyl substituted 
with - F or Cl ; C2-3 alkenyl ; or C3-6 carbocyclic . 
[ 0054 ] In some embodiments , R22 is selected from hydro 
gen ; -F ; Cl ; methyl ; ethyl ; propyl ; isopropyl ; methyl 
substituted with -F ; ethyl substituted with -F ; propyl 
substituted with F ; isopropyl substituted with F ; ethe 
nyl ; propenyl ; 3 membered carbocyclic ; 4 membered car 
bocyclic ; 5 membered carbocyclic ; or 6 membered carbo 
cyclic . 

[ 0055 ] In some embodiments , R22 is hydrogen . 
[ 0056 ] In some embodiments , Rz 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 heteroa 
toms selected from N or O , each hydrogen in Rz at each 
occurrence is independently optionally substituted with 
1R31 , 2R31 , 3R31 , 4R31 or 5R31 . 
[ 0057 ] In some embodiments , Rz is 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 indepen 
dently optionally substituted by 1R31 , 2R31 , 3R31 or 4R31 : 

? 
[ 0064 ] In some embodiments , R4 is 

R41 
| 

N 

min 
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each hydrogen in the [ 0071 ] In some embodiments , R41 is 

Rua meny k Raci 
Kni ) n2 

Rub mahn 
-4a 4c 

: 
1-3 

is independently optionally substituted with 1R42 , 2R42 , 
3R42 or 4R42 ; 
[ 0065 ] nl is selected from 1 , 2 or 3 ; 
[ 0066 ] n2 is selected from 1 , 2 or 3 . 
[ 0067 ] In some embodiments , R4 is selected from 

1 

[ 0072 ] Raq , Rih , or R4 is independently selected from 
hydrogen , -F , -F , Cl , Br , C1-3 alkyl or — C1-3 alkylene 
N ( C - 3 alkyl ) 2 
[ 0073 ] In some embodiments , R4 , R40 or R4c is indepen 
dently selected from hydrogen , F , C , methyl , ethyl , 
propyl , isopropyl , CH , N ( CH3 ) 2 , CH2 - N 
( CH2CH3 ) 2 or CH2– N ( CH3 ) ( CH2CH3 ) . 
[ 0074 ] In some embodiments , R4q , R46 or R4c is indepen 
dently selected from hydrogen , -F , methyl or CH - N 
( CH3 ) 2 
[ 0075 ] In some embodiments , R4a is selected from hydro 

-F ; R46 is hydrogen ; R4c is selected from hydrogen 
or -CH2 - N ( CH3 ) 2 . 
[ 0076 ] In some embodiments , R41 is selected from : 

4a ? 

2 

R41 
| 

( Onl > n2 , gen or 

-1 
nin 

each hydrogen in the 

ngen 
F 

In2 
nin , mia or nam 

mhn [ 0077 ] In some embodiments , R4 is selected from 

is independently optionally substituted with 1R42 or 2R42 ; 
[ 0068 ] nl is selected from 1 or 2 ; 
[ 0069 ] n2 is selected from 1 or 2 . 
[ 0070 ] In some embodiments , R4 is 

F 
R41 
| 

N 

nhw , man mahn or 
wi , 

each hydrogen in the each hydrogen in the 

mm mpen 

? N 

mahn m nhun 
at each occurrence is independently optionally substituted 
with 1R42 or 2R42 is independently optionally substituted with 1R42 or 2R42 . 
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-continued 

CN , 

[ 0078 ] In some embodiments , each R42 at each occurrence 
is independently selected from C1-3 alkyl ; C1-3 
alkylene - CN ; or C1-3 alkyl substituted with —F or Cl . 
[ 0079 ] In some embodiments , each R42 at each occurrence 
is independently selected from methyl ; ethyl ; propyl ; iso 
propyl ; -methylene - CN ; -ethylene - CN ; -propylene - CN ; 
methyl substituted with -F ; ethyl substituted with -F ; 
propyl substituted with -F ; or isopropyl substituted with 

-F . 
[ 0080 ] In some embodiments , each R42 at each occurrence 
is independently selected from methyl ; ethyl ; -methylene 
CN or methyl substituted with F. 
[ 0081 ] In some embodiments , each R42 at each occurrence 
is independently selected from CH3 -CH2CH3 , 
CH CN , CHF2 or — CF3 . 

[ 0082 ] In some embodiments , R4 is selected from : 

N N N 

man men man 

F 

CN , CN , 

F , N 

minn minn 

N N F F 

mahn min 

* CN , CN , * CN , 

mahn mhn nhun 
N N ' N 

7 F , 
minn min mun 

F , 

umhu mium mohon 
N N N 

F , 
min inn 

N N 
CHF2 , CF3 , CF3 , nhu mahan 

' N 

when nhu 
F F 

CF3 , ... 111CF } , CF3 , 

N N ' N ' N 

when mern milm nun metrron 
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-continued -continued 
or 

11CF3 
NC 

N N 
CI . .CN mhn man 

[ 0083 ] In some embodiments , R4 is selected from : H2N . 

F 

N 
CI 

N 

mku , mchun or nha 
[ 0084 ] In some embodiments , the compound is selected 
from : 

CI . CN 
CI 

CN H2N . 
N N 

CI 

H2N . 

F 

+6011111 . * 11111 

' N 

.CN CI CN 
CI CI 

H2N . H2N 

CI CI 

CI 
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-continued -continued 

.CN CN 
CI 

H?N . H2N . 

C1 

F 

CI CN CI CN 
CI CI 

H?N H?N . 
N 

CI 

N 

CI CN ci CN 
CI 

H2N H2N . 
N N N 

F 
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N 

CI CN CI CN 
CI 

H2N H?N . N 

CI 

CI CN CI CN 
CI 

H?N . H?N . 
N 

C1 

CI CN CN CI 

NH2 

H2N F 

F 

F. 
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N 

CN CN CI 
NH2 

CI 

NH2 

F F. 
N N N 

F F 

F CF3 

.CN CN CI 

NH2 
CI 

NH2 
F 

N N 

F F F F 

CF3 

N 

CN .CN 
NH2 

CI 
NH2 

F. CI . ' N 

F 

CF3 
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CN .CN CI 
OH NH2 

ci 
N N N 

F. F F 

*** 111111 

CN CN CI 
NH2 OH 

CI 
N ' N N 

F F 
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N 

CN CN 
OH 

CI 
OH 

CI 

N N 

F CI 

CI 
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OH OH 
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CI 

** 1111111 
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OH OH 

CI 
N N 

F 

CI 

CN CN 
OH OH 
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N ' N N 

F F 

CI 
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.. 11111 

.CN CN 

OH 

CI HO 

F CI 

Cl F 

CN CI .CN CI 
OH F 

HO 
N 

CI CI 

N 

CN CI CN 

F CI 

HO HO 
N 

C1 

F. F 
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*** 001111 

.CN C1 
CI 

CI CN 

HO HO 
' N N 
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F CI 

CN CI CN 
F. 

HO HO 
N 

CI CI 

CI 

CI .CN CN 
ci 

HO HO 
N N 

CI 

CI CI 
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. ** 00011 

CN CN 
CI 

HO HO 
N N 
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CN CN CI 
CI 

HO HO 
N ' N 

CI 

' N 
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HO HO 
N 

F CI CI 

F 21 
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HO HO 
N N 
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