BENZISOTHIAZOLE, ISOTHIAZOLO|3,4-B]PYRIDINE, QUINAZOLINE,
PHTHALAZINE, PYRIDO|2,3-D|PYRIDAZINE AND PYRIDO|2,3-D|]PYRIMIDINE
DERIVATIVES AS KRAS G12C INHIBITORS FOR TREATING LUNG,
PANCREATIC OR COLORECTAL CANCER
RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional patent application 62/438,334 filed on
December 22, 2016, which specification is hereby incorporated herein by reference in its
entirety for all purposes.

BACKGROUND

[0001] KRAS gene mutations are common in pancreatic cancer, lung adenocarcinoma,
colorectal cancer, gall bladder cancer, thyroid cancer, and bile duct cancer. KRAS mutations
are also observed in about 25% of patients with NSCLC, and some studies have indicated that
KRAS mutations are a negative prognostic factor in patients with NSCLC. Recently, V-Ki-
ras2 Kirsten rat sarcoma viral oncogene homolog (KRAS) mutations have been found to
confer resistance to epidermal growth factor receptor (EGFR) targeted therapies in colorectal
cancer; accordingly, the mutational status of KRAS can provide important information prior
to the prescription of TKI therapy. Taken together, there is a need for new medical
treatments for patients with pancreatic cancer, lung adenocarcinoma, or colorectal cancer,
especially those who have been diagnosed to have such cancers characterized by a KRAS

mutation, and including those who have progressed after chemotherapy.
SUMMARY

[0001a] In one aspect, the present disclosure refers to a compound having a structure of

formula (11
2 1
RI/E r'J\(P
Ry Sg2 M
R4
an
wherein

E! and E? are each independently N or CR!:

Jis N, NR'°, or CR!?;

M is N, NR", or CR'3:




== is a single or double bond as necessary to give every atom its normal valence:

R! is independently H, hydroxy, Ci.salkyl, Ci.shaloalkyl, Ci.salkoxy, NH-C;.salkyl,
N(Ci.4alkyl)s, cyano, or halo:

RZ is halo, Ci.salkyl, Ci.shaloalkyl, OR', N(R'),, C>-3alkenyl, Cr-3alkynyl, Co.zalkylene-
Cs.acycloalkyl, Cosalkylene-Cy.1sheterocycloalkyl, aryl, heteroaryl, Co.zalkylene-Ce.

1saryl, or Co.zalkylene-Cs.1sheteroaryl, and each R' is independently H, Ci.salkyl, Ci.

chaloalkyl, Cs.iscycloalkyl, Cs.isheterocycloalkyl, Cr-zalkenyl, Cs-zalkynyl, Co.

salkylene-Cs.1scycloalkyl, Cosalkylene-Cs.1sheterocycloalkyl, aryl, heteroaryl, aryl, or

heteroaryl, or two R' substituents, together with the nitrogen atom to which they are

attached, form a 3-7-membered ring;

R3 is halo, Cisalkyl, Ciohaloalkyl, Cisalkoxy, Csucycloalkyl, C»-3alkenyl, C»-
salkynyl. aryl. or heteroaryl;

WD i
N
"ﬁq - ng
R® RS 5 6
R*is or R R®.

ring A is a monocyclic 4-7 membered ring or a bicyclic, bridged, fused, or spiro 6-11

membered ring:

L is a bond, C;.calkylene, -O-Cy_salkylene, -S-Co.salkylene, or -NH-Cy.salkylene, and
for Cr.ealkylene, -O-Cy.salkylene, -S-Cs.salkylene, or -NH-C»_salkylene, one carbon

atom of the alkylene group can optionally be replaced with O, S, or NH:

R> and R® are each independently H, halo, Ci.salkyl, Cosalkynyl, Ci.¢alkylene-O-C;.
salkyl, Ci.salkylene-OH, Ci.ghaloalkyl, Ci.salkyleneamine, Coy-salkylene-amide, Co.
salkylene-C(O)OH, Ci.salkylene-C(O)OC;.4alkyl, Ci.salkylene-O-aryl, Co-3alkylene-
C(O)Ci.salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Cop-3alkylene-Cs.

1acycloalkyl, Cosalkylene-Cs.1sheterocycloalkyl, Co.zalkylene- Ceq.14aryl, Cozalkylene-

C».1sheteroaryl, or cyano, or R and RS, together with the atoms to which they are

attached, form a 4-6 membered ring;

R’ is H or Cisalkyl, or R” and R’, together with the atoms to which they are attached,

form a 4-6 membered ring;

Q is CR®R?, C=CR®R’, C=0, C=S, or C=NR®;

R® and R? are each independently H, C;.alkyl, hydroxy, Ci.3alkoxy, cyano, nitro, or Cs.

scycloalkyl, or R® and R’ taken together with the carbon atom to which they are

attached, can form a 3-6 membered ring;
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R!% is Cjgalkyl, Coialkylene- Ce.1saryl, Cozalkylene-Cs.isheteroaryl, Cosalkylene-Cs.

1acycloalkyl, Co.zalkylene-Cs.14heterocycloalkyl, Cisalkoxy, O-Co.zalkylene-Ce.14aryl,

0O-Cy.salkylene-Cs.1sheteroaryl,  O-Co.zalkylene-Cs.i4cycloalkyl,  O-Copalkylene-Co.
1sheterocycloalkyl, NH-Cj.galkyl, N(C;salkyl),., NH-Cy.zalkylene-Cg.14aryl, NH-Co.
salkylene-Co.1sheteroaryl,  NH-Coy.zalkylene-Cs.iscycloalkyl,  NH-Cy.salkylene-Co.

1sheterocycloalkyl, halo, cyano, or Ci.¢alkylene-amine: and

R'3 is Ciealkyl, Ci.shaloalkyl, Ci.salkyleneamine, or Cs.iscycloalkyl: or

a pharmaceutically acceptable salt thereof,

with the proviso that

(1) when J is NR'°, M is N or CR"3:

(2)  when M is NR!3, Jis N or CR';

(3) when J is CR'°, M is N or NR"3: and

4) when M is CR3. Jis N or NR'?:

wherein

an alkvl, alkylene, alkenyl, alkynyl or alkoxy group is optionally substituted with one

or more groups independently selected from halo, trifluoromethyl, trifluoromethoxy,

hydroxy, alkoxy, nitro, cvano, alkylamino, Cj.galkyl, Cs.galkenyl, Crgalkynyl, -NC,
amino, -COxH, -CO,Csalkyl, -OCOC; galkvl, C3-Ciocycloalkyl, Cs-

Cioheterocycloalkyl, Cs-Cjoaryl, and Cs-Cjgheteroaryl;

an aryl group is unsubstituted or optionally substituted with one or more groups

independently selected from halo, Ci.galkyl, Crsalkenyl, Cogalkynyl, -CF3; , -OCF3, -
NO>, -CN, -NC, -OH, alkoxy, -CO>H, -CO»Ci.galkyl, -OCOC;sgalkyl, Cs-

Ciocycloalkyl, C3-Cipheterocycloalkyl, Cs-Cioaryl, and Cs-Cioheteroaryl:

a cycloalkyl or heterocycloalkyl group is unsusbtituted or optionally substituted with

one or more groups selected from halo, Ci.galkyl, Crgalkenyl, Cr.galkynyl, -OCF3, -
NO»>, -CN, -NC, -OH, alkoxy, amino, -CO,H, -CO»C;.galkyl, -OCOC;.galkyl, Cs-

Ciocycloalkyl, C3-Cipheterocycloalkyl, Cs-Cjp aryl, and Cs-Cjgheteroaryl; and

a heteroaryl group is unsubstituted or optionally substituted with one or more substituents
selected from halo, Ci_galkyl, Crgalkenyl, Corsalkynyl, -OCF3, -NO», -CN, -NC, -OH, alkoxy,
amino, -CO;H., -CO,C;_salkyl, -OCOC;.galkyl, C3-Ciocycloalkyl, C3-Cjoheterocycloalkyl, Cs-

Cyoaryl, and Cs-Cjoheteroaryl.
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[0001b] In another aspect, the present disclosure refers to a pharmaceutical formulation

comprising the compound as disclosed herein and a pharmaceutically acceptable excipient.

[0001¢] In vet another aspect, the present disclosure refers to an in vitro method of inhibiting

KRAS GI12C in a cell, comprising contacting the cell with the compound as described herein or the

pharmaceutical formulation as described herein.

[0001d] In vet another aspect, the present disclosure refers to a use of a compound as described

herein or the pharmaceutical formulation as described herein in the manufacture of a medicament for

treating cancer.

[0002] Provided herein are compound having a structure of formula (I)

R2 _E1__N
T s
R3 2
R* (1)

wherein

E! and E? are each independently N or CR';

R! is independently H, hydroxy, Ci_salkyl, Ci_shaloalkyl, Ci.calkoxy, NH-Ci.salkyl,
N(Ci-salkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci_shaloalkyl, OR’, N(R”)2, Ca-salkenyl, C2-salkynyl, Co-3
alkylene-Cs_iscycloalkyl, Co-zalkylene-Cs-1sheterocycloalkyl, aryl, heteroaryl, Co-3
alkylenearyl, or Co-3 alkyleneheteroaryl, and each R’ is independently H, Ci.¢ alkyl, Ci.
chaloalkyl, Cs.14cycloalkyl, Co-1sheterocycloalkyl, Cy.3alkenyl, Co-zalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,

form a 3-7-membered ring;
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R? is halo, Ci-salkyl, Ci—2haloalkyl, Ci—salkoxy, Cs-scycloalkyl, Co-3 alkenyl, Ca-
salkynyl, aryl, or heteroary];
R*is

E\L@HSZQRG, Jrg\L{ADKI\IR:é)ﬁQRG,g\l_@‘_w
qon

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 6—11

, or

membered ring;

L is a bond, Ci.salkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Cos alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.s5 alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R* is H, Cisalkyl, C2.¢alkynyl, Ci_salkylene-O-C;.salkyl, Ci—salkylene-OH, Ci_s
haloalkyl, cycloalklyl, heterocycloalkyl, Co-salkylene-Cs_scycloalkyl, Co-3alkylene-Cz-14
heterocycloalkyl, aryl, heteroaryl, Co_salkylene-Cs.14aryl, or selected from

ok Py oy I e Fene 4k
o \81\0 .O
Joe (3

R and RS are each independently H, halo, Ci-salkyl, C2salkynyl, Ci— alkylene-O-Cj.-
salkyl, Ci-salkylene-OH, Ci—shaloalkyl, Ci-salkyleneamine, Co alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC;salkyl, Ci-¢ alkylene-O-aryl, Co-3alkylene-
C(O)Ci.salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co_3alkylene-C3-
1scycloalkyl, Co-salkylene-Cr-1sheterocycloalkyl, Co-zalkylene-Ce.-14aryl, Cozalkylene-Co-
1sheteroaryl, or cyano, or R® and R®, together with the atoms to which they are attached,

form a 4-6 membered ring; and

R7 is H or Ci_salkyl, or R” and R, together with the atoms to which they are attached,
form a 4-6 membered ring,

or a pharmaceutically acceptable salt thereof.



[0003] In another embedimentexample, provided herein are compounds having a structure
of formula (I)

sz E, _N,
RS SE2
R* (D

wherein

E! and E? are each independently N or CR;

R! is independently H, hydroxy, Ci_salkyl, Ci_¢haloalkyl, Ci.calkoxy, NH-Ci.salkyl,
N(Ci.4alkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci-¢haloalkyl, OR’, N(R")2, Co-3alkenyl, Co-3alkynyl, Co-
salkylene-Cs-14cycloalkyl, Co-3alkylene-Ca-14heterocycloalkyl, aryl, heteroaryl, Co-
salkylene-Cs.14aryl, or Co-zalkylene-Co-1sheteroaryl, and each R’ is independently H, C;.
salkyl, Cishaloalkyl, Cs.1scycloalkyl, Cz3alkenyl, Co-3alkynyl, aryl, or heteroaryl, or two R’
substituents, together with the nitrogen atom to which they are attached, form a 3-7-
membered ring;

R is halo, Ci_salkyl, Cishaloalkyl, Ci_salkoxy, Cs-iscycloalkyl, Co_salkenyl, Co-
salkynyl, aryl, or heteroaryl;

(0] O
g\ %
L NR
R*is R® R®or R® RO,

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 6—11
membered ring;

L is a bond, Ci.salkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Cos alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R and RS are each independently H, halo, Ci-salkyl, Casalkynyl, Ci— alkylene-O-Cj.-
salkyl, Ci-salkylene-OH, Ci—shaloalkyl, Ci-salkyleneamine, Co alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC;.alkyl, Ci-¢ alkylene-O-aryl, Co-3alkylene-
C(O)Ci.salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-
1scycloalkyl, Co-salkylene-Cr-14heterocycloalkyl, Co-zalkylene-Ce.-14aryl, Cozalkylene-Co-
1sheteroaryl, or cyano, or R® and R®, together with the atoms to which they are attached,
form a 4-6 membered ring; and

R7 is H or Ci-salkyl, or R” and R, together with the atoms to which they are attached,



form a 4-6 membered ring,

or a pharmaceutically acceptable salt thereof.

[0004] Further provided are compounds of formula (II), or a pharmaceutically acceptable

R2j:/ E’ F,J \C.J
R3 \Ezjk/\T/’M
RY
wherein E! and E? are each independently N or CR!; J is N, NR'?, or CR!%; M is N, NR'?, or

salt thereof:

CR"; === is a single or double bond as necessary to give every atom its normal valence; R
is independently H, hydroxy, Ci-salkyl, C1shaloalkyl, Ci4alkoxy, NH-Ci.4alkyl, N(Ci-
salkyl)z, cyano, or halo; R? is halo, Ci-ealkyl, Ci-ghaloalkyl, OR’, N(R”)2, Co-salkenyl, Co-
salkynyl, Cozalkylene-Cs_i4cycloalkyl, Co-salkylene-Co-1sheterocycloalkyl, aryl, heteroaryl,
Coalkylene-Ce.14aryl, or Co-zalkylene-Ca-1sheteroaryl, and each R’ is independently H, C;-
salkyl, Ci.shaloalkyl, Cs.1scycloalkyl, Ca-1sheterocycloalkyl, Cz.3alkenyl, Ca-salkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring; R? is halo, Ci_salkyl, Cihaloalkyl, Ci_salkoxy, Cs_cycloalkyl,
Cz-1sheterocycloalkyl, Co-3 alkenyl, Cozalkynyl, aryl, or heteroaryl;

(0]
O S Iy S A
R*is RS RO, RS R®, , Or

R7
&@Ni
4 . . : : . .
R™ . ring A is a monocyclic 4-7 membered ring or a bicyclic, bridged,

fused, or spiro 611 membered ring; L is a bond, Ci.salkylene, -O-Co-salkylene, -S-Co-
salkylene, or -NH-Co-s alkylene, and for Cs.salkylene, -O-Ca_salkylene, -S-C;.salkylene, and
NH-C.s alkylene, one carbon atom of the alkylene group can optionally be replaced with O,
S, or NH; R* is H, Ci_salkyl, Co-salkynyl, Ci-salkylene-O-C;.salkyl, Ci_salkylene-OH, Ci—¢
haloalkyl, cycloalklyl, heterocycloalkyl, Co-salkylene-Cs_14cycloalkyl, Co-zalkylene-Co_14
heterocycloalkyl, aryl, heteroaryl, Co-zalkylene-Ce.14aryl, or selected from
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R and RS are each independently H, halo, Ci-salkyl, C26alkynyl, Ci— alkylene-O-Cj.-

5

salkyl, Ci—salkylene-OH, Cishaloalkyl, Ci-salkyleneamine, Co alkylene-amide, Co-
salkylene-C(O)OH, Co-salkylene-C(O)OC;.4alkyl, Ci-6 alkylene-O-aryl, Co-salkylene-
C(0O)Ci.4alkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-alkylene-Cs-
1scycloalkyl, Co-3alkylene-Cr-14heterocycloalkyl, Co-zalkylene-Ce.-14aryl, Cozalkylene-Co-
1sheteroaryl, or cyano, or R® and R®, together with the atoms to which they are attached,
form a 4-6 membered ring; R is H or Ci—salkyl, or R7 and R®, together with the atoms to
which they are attached, form a 4—6 membered ring; Q is CR3R’, C=CR®*R’, C=0, C=S, or
C=NR?; R® and R’ are each independently H, Ci-salkyl, hydroxy, Ci-salkoxy, cyano, nitro,
or Cs_ecycloalkyl, or R® and R’, taken together with the carbon atom to which they are
attached, can form a 3—6 membered ring; R'? is Ci_salkyl, Co-salkylene-Cs.14aryl, Co-
salkylene-Cs-isheteroaryl, Co-3 alkylene-Cs-1scycloalkyl, Co-zalkylene-C»-1sheterocycloalkyl,
Ci-salkoxy, O-Cy.3 alkylene-Cs.14aryl, O-Co-zalkylene-Cs-1sheteroaryl, O-Cy.3 alkylene-Cs.
14cycloalkyl, O-Co.3 alkylene-Ca-1sheterocycloalkyl, NH-Cjgalkyl, N(Cjgalkyl)2, NH-Co.
salkylene-Ce.14aryl, NH-Co.zalkylene-Cs_1sheteroaryl, NH-Co.zalkylene-Cs.14cycloalkyl, NH-
Co-3 alkylene-C.1sheterocycloalkyl, halo, cyano, or Ci—salkylene-amine; and
R" is Ci-salkyl, Ci_shaloalkyl, Ci_salkyleneamine, or Cs-1scycloalkyl,
or a pharmaceutically acceptable salt thereof, with the proviso that

(1) when J is NR'%, M is N or CR"?;

(2) when M is NR"3, J is N or CR!?;

(3) when J is CR'®, M is N or NR!?; and

(4) when M is CR", J is N or NR'.

[0005] In some embedimentexamples, when Q is C=0, and E' and E? are each CR!; then
either (1) R!? is Ci_salkylenearyl, Ci-salkyleneheteroaryl, Co_salkylene-Cs-scycloalkyl, Ci-
salkylene-Ca—sheterocycloalkyl, or halo; or (2) R!? is Cishaloalkyl or C3_scycloalkyl. In
various embedimentexamples, J is NR!” and M is CR'3. In some embedimentexamples, J is
CR!° and M is NR'"3. In some embedimentexamples, J is N and M is NR'3. In various
embedimentexamples, J is NR!? and M is N.



[0006] Further provided are compounds having a structure of formula (II)

sz:/ E’ F,J - Q

R3 \Ezj;”’ M
R

wherein

E! and E? are each independently N or CR;

Jis N, NR', or CR';

M is N, NR", or CR";

=== is a single or double bond as necessary to give every atom its normal valence;

R! is independently H, hydroxy, Ci_alkyl, Cihaloalkyl, Ci4alkoxy, NH-C.4alkyl,
N(Ci.4alkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci—shaloalkyl, OR’, N(R")2, C2-salkenyl, C2-salkynyl, Co-
salkylene-Cs-iscycloalkyl, Co-zalkylene-Ca-1sheterocycloalkyl, aryl, heteroaryl, Co-zalkylene-
Ce-14aryl, or Cozalkylene-C,-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.14cycloalkyl, Co-1sheterocycloalkyl, Cazalkenyl, Cozalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R3 is halo, Ci-salkyl, Ci—2haloalkyl, Ci-salkoxy, Cscycloalkyl, C2-zalkenyl, Co-
salkynyl, aryl, or heteroaryl;

O O
v/
L NR
R*is R® RS or R° RO

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 611
membered ring;

L is a bond, Ci-salkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Co-s alkylene, and
for Ca.salkylene, -O-Cz-salkylene, -S-Ca.salkylene, and NH-Ca.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R> and R® are each independently H, halo, Ci-salkyl, C2salkynyl, Ci-6 alkylene-O-C.
salkyl, Ci_salkylene-OH, Cishaloalkyl, Ci_salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC.4alkyl, Ci-¢ alkylene-O-aryl, Co_salkylene-C(O)C1-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-3alkylene-Co-1sheterocycloalkyl, Co-zalkylene-Cs.14aryl, Co-zalkylene-Co-1sheteroaryl, or

cyano, or R’ and R®, together with the atoms to which they are attached, form a 46



membered ring;
R7is H or Ci_salkyl, or R” and R’, together with the atoms to which they are attached,
form a 4—6 membered ring;

Q is CR®R?, C=CR®R’, C=0, C=S, or C=NR?;

R® and R’ are each independently H, Ci_salkyl, hydroxy, Ci-salkoxy, cyano, nitro, or
Cs-ecycloalkyl, or R® and R’, taken together with the carbon atom to which they are attached,

can form a 3—6 membered ring;

R!%is Ci_salkyl, Co_salkylene-Ce.14aryl, Co-salkylene-Cs_isheteroaryl, Co3 alkylene-
Cs-iacycloalkyl, Cozalkylene-Ca-1sheterocycloalkyl, Ci_salkoxy, O-Co.3 alkylene-Ce.14aryl, O-
Co-3alkylene-Cs-1sheteroaryl, O-Co-3 alkylene-Cs.14cycloalkyl, O-Co.3 alkylene-Ca-
1sheterocycloalkyl, NH-Ci.salkyl, N(Ci.salkyl)z, NH-Co_salkylene-Cs.14aryl, NH-Co_zalkylene-
Cz-1sheteroaryl, NH-Co.3alkylene-Cs.14cycloalkyl, NH-Co.3 alkylene-Cs.14heterocycloalkyl,
halo, cyano, or Ci-salkylene-amine;

with the proviso that

(1) whenJis NR'">, M is N or CR!?;
(2) when M is NR'", Jis N or CR!?;
(3) when Jis CR!°, M is N or NR'3; and
(4) when M is CR", Jis N or NR'?.

[0007] In some embedimentexamples, when Q is C=0, and E' and E? are each CR!; then either (1)
R'%is Cisalkylenearyl, Cisalkyleneheteroaryl, Co_salkylene-Cs_scycloalkyl, Ci_salkylene-Cs-
sheterocycloalkyl, or halo; or (2) R"® is Cj_shaloalkyl or Cs_scycloalkyl. In various
embodimentexamples, J is NR!® and M is CR". In some embedimentexamples, J is CR! and M is
NRB. In some embedimentexamples, J is N and M is NR'3. In various embedimentexamples, J is
NR!” and M is N.

[0008] Further provided are compounds of formula (IIT) or (III*), or a pharmaceutically

acceptable salt thereof:

R1O R10
R? E’
= = c|) N \N
R3 \EZ/NYN &/Q
R*  (III) or R* D),

wherein E! and E? are each independently N or CR';

R! is independently H, hydroxy, Ci_salkyl, Cishaloalkyl, Ci4alkoxy, NH-C.4alkyl,
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N(Ci.4alkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci—shaloalkyl, OR’, N(R")2, C2-salkenyl, C>-salkynyl, Co-
salkylene-Cs-14cycloalkyl, Co-salkylene-Cs-1sheterocycloalkyl, aryl, heteroaryl, Co-salkylene-
Ce-14aryl, or Cozalkylene-C,-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.14cycloalkyl, Cs-1sheterocycloalkyl, Cazalkenyl, Cozalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,

form a 3-7-membered ring;

R? is halo, Ci-salkyl, Ci-2haloalkyl, Ci—salkoxy, Cscycloalkyl, C2-1sheterocycloalkyl,
Cy3 alkenyl, Cosalkynyl, aryl, or heteroaryl;

f\@{j ;\@NR_ @

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 611

membered ring;

L is a bond, Ci.salkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Co_s alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R* is H, Cisalkyl, C2.salkynyl, Ci_salkylene-O-C;.salkyl, Ci_salkylene-OH, Ci_s
haloalkyl, cycloalklyl, heterocycloalkyl, Co-3alkylene-Cs-1scycloalkyl, Cosalkylene-Co-14
heterocycloalkyl, aryl, heteroaryl, Co-zalkylene-Ce.14aryl, or selected from

\M\*@“@& 2L e
;e
For o O

R and R® are each independently H, halo, Ci-salkyl, C2salkynyl, Ci-6 alkylene-O-C.

b

salkyl, Ci_salkylene-OH, Cishaloalkyl, Ci_salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-salkylene-C(O)OC;.4alkyl, Ci-6 alkylene-O-aryl, Co-salkylene-
C(O)Ci.salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co_3alkylene-C3-
14cycloalkyl, Co-3alkylene-C»-1sheterocycloalkyl, Cozalkylene-Ce.14aryl, Co-zalkylene-Co-

1sheteroaryl, or cyano, or R® and R®, together with the atoms to which they are attached,
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form a 4—-6 membered ring;

R7is H or Ci-salkyl, or R” and R’, together with the atoms to which they are attached,
form a 4-6 membered ring;

Q is CR®R’, C=CR®R’, C=0, C=S, or C=NR?;

R® and R’ are each independently H, Ci—salkyl, hydroxy, Ci-salkoxy, cyano, nitro, or
Cs-1acycloalkyl, or R® and R’, taken together with the carbon atom to which they are
attached, can form a 3—6 membered ring;

R!%is Ci_salkyl, Co-salkylene-Ce.14aryl, Co-salkylene-Cs_isheteroaryl, Co3 alkylene-
Cs-1scycloalkyl, Co_salkylene-Ca-1sheterocycloalkyl, Ci—salkoxy, O-Co.3 alkylene-Ce.14aryl,
0-Co-zalkylene-Cs_1sheteroaryl, O-Co.3 alkylene-Cs.14cycloalkyl, O-Co.3 alkylene-C,-
1sheterocycloalkyl, NH-Ci.salkyl, N(Ci-salkyl),, NH-Co_salkylene-Cs.14aryl, NH-Co.
salkylene-Ca-14heteroaryl, NH-Co.3alkylene-Cs.1scycloalkyl, NH-Co.3 alkylene-C»-

1sheterocycloalkyl, halo, cyano, or Ci—salkylene-amine.

[0009] Further provided are compounds of formula (III) or (III’), or a pharmaceutically

acceptable salt thereof:

R10 R10
R _E! R2 E! /k
= %Q ZY \T
|

R*  (III) or R* (1)

R

wherein

E! and E? are each independently N or CR';

R! is independently H, hydroxy, Ci_salkyl, Cihaloalkyl, Ci4alkoxy, NH-C;.4alkyl,
N(Ci.4alkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci-shaloalkyl, OR’, N(R")2, C2-salkenyl, C2-3alkynyl, Co-
salkylene-Cs-1scycloalkyl, Co-zalkylene-Ca-1sheterocycloalkyl, aryl, heteroaryl, Co-zalkylene-
Ce-14aryl, or Cozalkylene-Ca-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.1scycloalkyl, Ca.14heterocycloalkyl, Cz.3alkenyl, Ca-salkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R is halo, Ci_salkyl, Cihaloalkyl, Ci_salkoxy, Csscycloalkyl, C>.i1sheterocycloalkyl,



Co-z alkenyl, Cozalkynyl, aryl, or heteroaryl;

;\ 0] #O
L NR

L @l
R4 iS R5 RG , Or R5 RG :

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 6—11
membered ring;

L is a bond, Ci.ealkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Co_s alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R and R® are each independently H, halo, Ci-salkyl, C2salkynyl, Ci-6 alkylene-O-C.
salkyl, Ci_salkylene-OH, Ci-shaloalkyl, Ci-salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC.4alkyl, Ci- alkylene-O-aryl, Co-salkylene-C(O)Ci-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-salkylene-Co-1sheterocycloalkyl, Co-zalkylene-Cs.14aryl, Co-zalkylene-Co-1sheteroaryl, or
cyano, or R® and RS, together with the atoms to which they are attached, form a 4-6
membered ring;

R7 is H or Ci_salkyl, or R” and R, together with the atoms to which they are attached,
form a 4-6 membered ring;

Q is CR®R’, C=CR®R’, C=0, C=S, or C=NR?;

R® and R’ are each independently H, Ci—salkyl, hydroxy, Ci-salkoxy, cyano, nitro, or
Cs-uscycloalkyl, or R® and R, taken together with the carbon atom to which they are attached,
can form a 3—6 membered ring;

R!%is Ci_salkyl, Co_salkylene-Cé.14aryl, Co-salkylene-Cs_isheteroaryl, Co3 alkylene-
Cs-1acycloalkyl, Cozalkylene-Ca-1sheterocycloalkyl, Ci-salkoxy, O-Co.3 alkylene-Cs.14aryl, O-
Co-zalkylene-Cs_1sheteroaryl, O-Co.3 alkylene-Cs.1scycloalkyl, O-Co.3 alkylene-Co.
1sheterocycloalkyl, NH-Ci.salkyl, N(Ci.salkyl)z, NH-Co_salkylene-Cs.14aryl, NH-Co_zalkylene-
Co-1sheteroaryl, NH-Cy_3alkylene-Cs.1scycloalkyl, NH-Cy_3 alkylene-C»-1sheterocycloalkyl,

halo, cyano, or Ci-salkylene-amine.

[0010] In some embedimentexamples, the compouds have a structure of formula (III). In
other embedimentexamples, the compouds have a structure of formula (II°).

[0011] The compounds of formula (IT) or (IIT) as disclosed herein can have one or more of the
following features. In some embedimentexamples, Q is C=0. In some embedimentexamples, Q is C=S.
In some embedimentexamples, Q is C=NR®. In various embedimentexamples, R® is Cioalkyl. In some
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embedimentexamples, Q is CR®R’. In various embedimentexamples, Q is C=CR®R’. In some
embedimentexamples, R® and R’, taken together with the carbon atom to which they are attached,
form a 3—4 membered ring. In some embedimentexamples, R® is Cialkyl, and R is H.

[0012] Also provided are compounds of formula (IV) or (IV’), or a pharmaceutically

acceptable salt thereof:

10 R1O
2t
I R \/[E\ NN
— N R3 E2/ = Rg
R* (IV) or R* (IV’) E! and E? are each

independently CR! or N;

R! is independently H, hydroxy, Ci.alkyl, Cishaloalkyl, Ci.calkoxy, NH-Cisalkyl,
N(Ci-salkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci—shaloalkyl, OR’, N(R")2, C2-salkenyl, C>-salkynyl, Co-
salkylene-Cs-14cycloalkyl, Co-salkylene-Cs-1sheterocycloalkyl, aryl, heteroaryl, Co-salkylene-
Cs-14aryl, or Cozalkylene-Ca-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.14cycloalkyl, Co-1sheterocycloalkyl, Cazalkenyl, Cozalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R? is halo, Cihaloalkyl, Ci_salkoxy, Cs_cycloalkyl, Co>-salkenyl, C>-salkynyl, aryl,

or heteroaryl;

;\@Jﬁﬁ E\@NR_ @

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 6—11
membered ring;

L is a bond, Ci.ealkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Cos alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.salkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R* is H, Cisalkyl, C2.salkynyl, Ci_salkylene-O-C1.salkyl, Ci_salkylene-OH, Ci_s
haloalkyl, cycloalklyl, heterocycloalkyl, Co-3alkylene-Cs_14cycloalkyl, Co-zalkylene-Co_14
heterocycloalkyl, aryl, heteroaryl, Co-zalkylene-Ce.14aryl, or selected from

11
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R and RS are each independently H, halo, Ci-salkyl, C26alkynyl, Ci— alkylene-O-Cj.-

5

salkyl, Ci—salkylene-OH, Cishaloalkyl, Ci-salkyleneamine, Co alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC.4alkyl, Ci-¢ alkylene-O-aryl, Co_salkylene-C(O)Ci-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-salkylene-Cs-14heterocycloalkyl, Co-salkylene-Ce.14aryl, Co-salkylene-Cr-14heteroaryl, or
cyano, or R® and RS, together with the atoms to which they are attached, form a 4-6
membered ring;

R7 is H or Ci-salkyl, or R” and R, together with the atoms to which they are attached,
form a 4-6 membered ring;

R? is H, Ci_salkyl, hydroxy, Ci-salkoxy, halo, cyano, nitro, C3-14 cycloalkyl, or
NR''R2:

R'! and R'? are each independently H, Ci_salkyl, or Cs_iscycloalkyl; and

R!%is Ci.salkyl, Cosalkylene-Cg.1saryl, Co3alkylene-Ca-1sheteroaryl, Co-3alkylene-Cs.
14cycloalkyl, Co-3alkylene-C,-1sheterocycloalkyl, Ci—salkoxy, O-Co-zalkylene-Cs.1saryl, O-Co.
salkylene-Ca_isheteroaryl, O-Co.3alkylene-Cs.14 cycloalkyl, O-Co.zalkylene-Cs.
1sheterocycloalkyl, NH-C;_galkyl, N(Cisalkyl),, NH-Co-3alkylene-Ce.14aryl, NH-Co_zalkylene-
Co-1sheteroaryl, N-Co-zalkylene-Cs.14 cycloalkyl, N-Co-3alkylene-C,.14heterocycloalkyl, halo,
cyano, or Ci.¢ alkylene-amine;
[0013] In some embedimentexamples, the compouds disclosed herein have a structure of
formula (IV). In various embedimentexamples, the compouds disclosed herein have a
structure of formula (IV’). In some embedimentexamples, E' and E? are each CR!, and R® is
hydroxy, halo, nitro, or Cz—scycloalkyl.

[0014] In some embedimentexamples, R® is methyl.

Further provided are compounds having a structure of formula (IV) or (IV’):

R10 R1 0
RZ E! R8 RZ  E!
| TN \/[ 7 N
R:I E2]¢N( R3 E2/ = RS
R* (IV) or R* I\
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wherein

E! and E? are each independently CR! or N;

R! is independently H, hydroxy, Ci.alkyl, Ci_shaloalkyl, Ci.calkoxy, NH-Ci.salkyl,
N(Ci-ealkyl)z, cyano, or halo;

R? is halo, Ci-salkyl, Ci—shaloalkyl, OR’, N(R")2, C2-salkenyl, C2-salkynyl, Co-
salkylene-Cs-1scycloalkyl, Co-zalkylene-Co-1sheterocycloalkyl, aryl, heteroaryl, Co-zalkylene-
Ce-14aryl, or Co-zalkylene-Cs-1sheteroaryl, and each R’ is independently H, Ci.salkyl, Ci-
chaloalkyl, Cs.14cycloalkyl, Cs-1sheterocycloalkyl, Cazalkenyl, Cozalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R’ is halo, Cihaloalkyl, Ci-3alkoxy, Cs-1acycloalkyl, C>-salkenyl, C>-3alkynyl, aryl,

or heteroaryl;

(0] (0]
j\ %
L NR
R*is R®  R®or R R®.

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 6—11
membered ring;

L is a bond, Ci.ealkylene, -O-Co.salkylene, -S-Co.salkylene, or -NH-Cy.s alkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R and RS are each independently H, halo, Ci-salkyl, C2salkynyl, Ci— alkylene-O-C;.-
salkyl, Ci_salkylene-OH, Cishaloalkyl, Ci_salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC;-salkyl, Ci— alkylene-O-aryl, Co-zalkylene-C(O)Ci-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-salkylene-Cs-14heterocycloalkyl, Cosalkylene-Ce.14aryl, Cosalkylene-C>-14heteroaryl, or
cyano, or R® and R®, together with the atoms to which they are attached, form a 4—6

membered ring;

R7is H or Ci-salkyl, or R” and R’, together with the atoms to which they are attached,
form a 4-6 membered ring;

R? is H, Ci_salkyl, hydroxy, Ci-salkoxy, halo, cyano, nitro, C3-14 cycloalkyl, or
NR!'R12:

R!! and R'? are each independently H, Ci-salkyl, or C3-iscycloalkyl; and

R is Ci_galkyl, Cosalkylene-Cg.14aryl, Co_salkylene-Cs_isheteroaryl, Co_3 alkylene-

13



Cs-1scycloalkyl, Cozalkylene-Co-1sheterocycloalkyl, Ci—salkoxy, O-Co.3 alkylene-Cs.14aryl, O-
Co-3alkylene-Cs-1sheteroaryl, O-Co-3 alkylene-Cs.14cycloalkyl, O-Co.3 alkylene-Ca-
1sheterocycloalkyl, NH-Ci.salkyl, N(Ci.salkyl)z, NH-Co_salkylene-Cs.14aryl, NH-Co_zalkylene-
Cz-1sheteroaryl, NH-Co.3alkylene-Cs.14cycloalkyl, NH-Co.3 alkylene-Cs.14heterocycloalkyl,
halo, cyano, or Ci-salkylene-amine;

or a pharmaceutically acceptable salt thereof.

[0015] In some embedimentexamples, the compouds disclosed herein have a structure of
formula (IV). In various embedimentexamples, the compouds disclosed herein have a
structure of formula (IV’). In some embedimentexamples, E' and E? are each CR!, and R8 is
hydroxy, halo, nitro, or Cs_scycloalkyl.

[0016] In some embedimentexamples, R® is methyl.

[0017] Further provided are compounds having a structure of formula (V), or a

pharmaceutically acceptable salt thereof:
R1O
RI_EL_A N
R W)

E! and E? are each independently CR! or N;
R! is independently H, hydroxy, Ci.salkyl, Ci-shaloalkyl, Ci-salkoxy, NH-C.salkyl,

wherein

N(Ci-salkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci-¢haloalkyl, OR’, N(R")2, Co-3alkenyl, Co-3alkynyl, Co-
salkylene-Cs-14cycloalkyl, Co-salkylene-Cz-1sheterocycloalkyl, aryl, heteroaryl, Co_salkylene-
Ce-14aryl, or Cozalkylene-Ca-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.14cycloalkyl, Co-1sheterocycloalkyl, Cazalkenyl, Cozalkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R is halo, Ci_salkyl, Ci_shaloalkyl, Ci_salkoxy, Cs-iscycloalkyl, Cosalkenyl, Co-
salkynyl, aryl, or heteroaryl,;

QOSSN E
— L — gj\L@l—R“'
R*is R® R®, R® R®, , Of
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ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 611
membered ring;

L is a bond, Ci.ealkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Cos alkylene, and
for Ca.salkylene, -O-Cz-salkylene, -S-Ca.salkylene, and NH-Ca.s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R¥ is H, Ci—salkyl, C2.salkynyl, Ci_salkylene-O-C1.salkyl, Ci_salkylene-OH, Ci_s
haloalkyl, cycloalklyl, heterocycloalkyl, Co-3alkylene-Cs-1scycloalkyl, Cosalkylene-Co-14

heterocycloalkyl, aryl, heteroaryl, Co_galkylene-C6.14aryl, or selected from \ej\ok,

Foey ey B e deyg Bk o

Hone O
5

R> and R® are each independently H, halo, Ci-salkyl, C2salkynyl, Ci-6 alkylene-O-C.

2

salkyl, Ci_salkylene-OH, Cishaloalkyl, Ci_salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC;-salkyl, Ci alkylene-O-aryl, Co-zalkylene-C(O)Ci-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-3alkylene-Co-1sheterocycloalkyl, Co-zalkylene-Cs.14aryl, Co-zalkylene-Co-1sheteroaryl, or
cyano, or R® and R®, together with the atoms to which they are attached, form a 46
membered ring;
R7is H or Ci-salkyl, or R” and R’, together with the atoms to which they are attached,

form a 4-6 membered ring; and

10'is Cisalkyl, Co-salkylene-Cg.14aryl, Cosalkylene-Cs_isheteroaryl, Co_3 alkylene-
Cs-1scycloalkyl, Co_salkylene-Ca-1sheterocycloalkyl, Ci_salkoxy, O-Co.3 alkylene-Ce.14aryl, O-
Co-3alkylene-Cs-1sheteroaryl, O-Co-3 alkylene-Cs.14cycloalkyl, O-Co.3 alkylene-Ca-
1sheterocycloalkyl, NH-C;_salkyl, N(Cisalkyl),, NH-Co-zalkylene-Ce.14aryl, NH-Co_zalkylene-
Ca-1sheteroaryl, NH-Co.3alkylene-Cs.14cycloalkyl, NH-Co.3 alkylene-Cs.14heterocycloalkyl,

halo, cyano, or Ci_salkylene-amine; or a pharmaceutically acceptable salt thereof.
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[0018] Further provided are compounds having a structure of formula (V):

R10
R%__E! SN
RJ;EZ | N

R W)

E! and E? are each independently CR! or N;
R! is independently H, hydroxy, Ci.alkyl, Ci_shaloalkyl, Ci.calkoxy, NH-Ci.salkyl,

wherein

N(Ci-salkyl)2, cyano, or halo;

R? is halo, Ci-salkyl, Ci-¢haloalkyl, OR’, N(R")2, Co-3alkenyl, Co-3alkynyl, Co-
salkylene-Cs-1scycloalkyl, Co-zalkylene-Ca-1sheterocycloalkyl, aryl, heteroaryl, Co-zalkylene-
Cs-14aryl, or Cozalkylene-Ca-1sheteroaryl, and each R’ is independently H, Ci.salkyl, C;.
chaloalkyl, Cs.1scycloalkyl, Ca.14heterocycloalkyl, Cz.3alkenyl, Ca-salkynyl, aryl, or
heteroaryl, or two R’ substituents, together with the nitrogen atom to which they are attached,
form a 3-7-membered ring;

R is halo, Ci_salkyl, Ci_shaloalkyl, Ci_salkoxy, Cs-iscycloalkyl, C»_salkenyl, Co-
salkynyl, aryl, or heteroaryl;

(0] 0O
A @y
RYis RS RO or RS R®.

ring A is a monocyclic 4—7 membered ring or a bicyclic, bridged, fused, or spiro 611
membered ring;

L is a bond, Ci-salkylene, -O-Co-salkylene, -S-Co-salkylene, or -NH-Co-salkylene, and
for Ca.ealkylene, -O-Ca-salkylene, -S-Cs.salkylene, and NH-C,.salkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R and RS are each independently H, halo, Ci-salkyl, C2salkynyl, Ci— alkylene-O-C;.-
salkyl, Ci_salkylene-OH, Cishaloalkyl, Ci_salkyleneamine, Cos alkylene-amide, Co-
salkylene-C(O)OH, Co-zalkylene-C(O)OC;-salkyl, Ci— alkylene-O-aryl, Co-zalkylene-C(O)Ci-
salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-3alkylene-Cs-iscycloalkyl,
Co-salkylene-Cs-14heterocycloalkyl, Cosalkylene-Ce.14aryl, Co_salkylene-C>-1sheteroaryl, or
cyano, or R’ and R®, together with the atoms to which they are attached, form a 46

membered ring;
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R7 is H or Ci-salkyl, or R” and R®, together with the atoms to which they are attached,
form a 4—6 membered ring; and

R' is Ci_salkyl, Cosalkylene-Cs.1saryl, Co-salkylene-Cs-isheteroaryl, Co_3 alkylene-Cs-
1acycloalkyl, Co-zalkylene-Cs-1sheterocycloalkyl, Ci_salkoxy, O-Co.3 alkylene-Cs.14aryl, O-Co.
salkylene-Cs-1sheteroaryl, O-Co.3 alkylene-Cs.1scycloalkyl, O-Co.3 alkylene-Cs.1sheterocycloalkyl,
NH-C;.salkyl, N(Ci-galkyl)>, NH-Co.zalkylene-Cs.14aryl, NH-Co.zalkylene-Co-isheteroaryl, NH-Co.
salkylene-Cs.1scycloalkyl, NH-Co.3 alkylene-C.-1sheterocycloalkyl, halo, cyano, or Ci_s alkylene-

amine; or a pharmaceutically acceptable salt thereof.

[0019] The compounds of formula (1), (II), (IIT), (III*), (IV), (IV"), or (V) as disclosed herein
can have one or more of the following features. In some embedimentexamples, each of E! and
E?is CR!. In other embedimentexamples, E' is CR! and E? is N. In some embedimentexamples,
E'is N and E? is CR!. In various embedimentexamples, each of E' and E? is N.

[0020] The compounds of formula (II), (III), (IIT*), (IV), (IV’), or (V) as disclosed herein can have
one or more of the following features. In various embedimentexamples, R’ is Cyalkyl, aryl,
heteroaryl, Cs.1acycloalkyl, Cs.14 heterocycloalkyl, Ci.salkoxy, O-Coalkylene-Cs.1saryl, O-Co.
salkylene-C»-14 heteroaryl, O-Co.salkylene-Cs.1scycloalkyl, O-Co.salkylene-Cs-1sheterocycloalkyl, N-
Cisalkyl, N(Ci-salkyl),, NH-Co.salkylene-Ce.14aryl, NH-Co.salkylene-Cs-14 heteroaryl, NH-Co.
salkylene-Cs.1scycloalkyl or NH-Co.salkylene-C»-14 heterocycloalkyl. In various
embedimentexamples, R'" is Cysalkyl. In some embedimentexamples, R' is Coalkylene-Ce.14aryl.
In some embedimentexamples, R' is Co.3 alkylene-C,-isheteroaryl. In some embedimentexamples,
R'?is Cosalkylene-Cs.14 cycloalkyl. In some embedimentexamples, R'? is Cy3alkylene-Co.
jaheterocycloalkyl. In other embedimentexamples, R'? is Co.alkyleneamine. For example, R'* can
be i-Pr, -Bu, phenyl, benzyl, OCH3, Cl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

CACES VIR N N
20 Oy RO B e O

b
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NH
//N

or . In some embedimentexamples, R!° comprises an ortho-substituted aryl, ortho-

substituted heteroaryl, or 2-substituted cyclohexyl. For example, R'° can be ; ,

p@@@@ppw,
oo %o

[0021] The compounds of formula (I), (IT), (IIT), (II"), (IV), (IV’), or (V) as disclosed
herein can have one or more of the following features. In some embedimentexamples, R! is
H. In some embedimentexamples, R is F. In some embedimentexamples, R! is methyl.

[0022] The compounds of formula (1), (II), (IIT), (IIT"), (IV), (IV”), or (V) as disclosed herein
can have one or more of the following features. In various embedimentexamples, R? is aryl. In
some embedimentexamples, R? is heteroaryl. In various embedimentexamples, R? is phenyl,
naphthyl, pyridyl, indazolyl, indolyl, azaindolyl, indolinyl, benzotriazolyl, benzoxadiazolyl,
imidazolyl, cinnolinyl, imidazopyridyl, pyrazolopyridyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinazolinonyl, indolinonyl, isoindolinonyl, tetrahydronaphthyl, tetrahydroquinolinyl, or
tetrahydroisoquinolinyl. For example, R? can be CI, Br, CF3, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, piperidine, pyrrolidine, azetidine, OCH3, OCH>CH3, phenyl,

TOE0 I TR0 TER
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[0023] The compounds of formula (I), (I1), (IIT), (III*), (IV), (IV?), or (V) as disclosed herein can
have one or more of the following features. In various embedimentexamples, R? is halo. In various
embodimentexamples, R3 is Cl. In some embedimentexamples, R? is Cioalkyl. In some
embedimentexamples, R3 is methyl. In some embedimentexamples, R? is Cjhaloalkyl. In various
embedimentexamples, R? is CF;.

[0024] The compounds of formula (I), (II), (IIT), (III*), (IV), (IV?), or (V) as disclosed herein can
have one or more of the following features. In some embedimentexamples, R* is

6 . . .
R® . In various embed-ﬂmen{examples, R*is

some embedimentexamples, R* is :
0]
I NR¥Y |
L— — g\l_ _R4
is R°®  R® Insome embedimentexamples, R* is . In some
7

R
E\L{i::>/N»,
embedimentexamples, R is R* . In some embedimentexamples, R* can be

FO_ %b&, AN

HCNJLW ng b {1
I

. In some embedimentexamples, R*
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\/L,or 1 In various embedimentexamples R* is H, Ci_salkyl,

Ca-galkynyl, Ci_salkylene-O-Ci.salkyl, Ci-salkylene-OH, Ci-shaloalkyl, Cosalkylene-Cs-
scycloalkyl, Co-zalkylene-Cy—7heterocycloalkyl, Cozalkylene-Ce.14aryl, or selected from
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MN,Me \81\/\/ N \8% NH
Me , Et , OBn, O’
o (0]
YLV t ¥C
COMe CO,H HN__ 41\ NEt,



Cl OH | OMe |
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(0] \81\{ \)J\f
\)k‘( N/\O N
OH, , Or | . In some embodimente xamples, ring A

§—< N
AQ 4§ . In some embedimentexamples, ring A comprises piperidinyl,

piperazinyl, pyrrolidinyl, or azetidinyl. In some embedimentexamples, ring A comprises piperidinyl.
OH
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%d? 4 % % %,%U%CN%,
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. In various embedimentexamples, ring A can be %_N<>_%, %N ,

l OH
HOS %E;{ PO a %% %><> %Nj\;{
W YO\/_

[0025] The compounds of formula (I), (II), (IIT), (III*), (IV), (IV’), or (V) as disclosed
herein can have one or more of the following features. In some embedimentexamples, L is a
bond. In some embedimentexamples, L is Cioalkylene. In various embedimentexamples, L
is O. In some embedimentexamples, L is S. In various embedimentexamples, L is NH. In
some embedimentexamples, R is H or halo. In some embedimentexamples, R is H, Br, Cl,
F, CN, CH3, CF3, CH2Br, CH,OH, CH.CH,OH, CH.OCH2phenyl, cyclopropyl, phenyl,
CHazphenyl, CH,OCH3, CH2N(CH3)2, CH2N(CH2CH3)2, CH2CO2H, CH2CO2CH3;,

CH>NHC(O)CH3, CH2C(O)NHCH3, CH20OC(O)CH3, or K/O . In some
imentexamples, R is Ci_ealkyl, Ci_salkylene-O-C.alkyl, Ci-alkylene-OH, Ci-
shaloalkyl, Ci-salkylene-amine, Co-salkylene-amide, Co-1alkylene C(O)OC;-3alkyl, Co-
1alkylene-Cs-14heterocycloalkyl, Co-1alkylene-Cs.iscycloalkyl, or Cozalkylene-Ce.14aryl. In
various embedimentexamples, R is Cosalkylene-amine or Co_salkylene-amide and is
CH>NH,, CH(CH3)NH», CH(CH3)>2NH», CH,CH>NH>, CH,CH>N(CH3)2, CH2NHCH3,
C(O)NHCH3, C(O)N(CH3)2, CH2C(O)NHphenyl, CH,NHC(O)CH3, CH,NHCH>CH>OH,
CH2NHCH>CO>H, CHoNH(CH3)CH2CO,CH3,CH>NHCH>CH>OCH3,
CH>;NH(CH3)CH2CH>0OCH3, CH>NH(CH3)CH2C(O)N(CH3)2,
CH>NH(CH3)CH2C(O)NHCH3, CH2NMe;, CH>NH(CH3)CH2CH20H,
CH,NH(CH3)CH2CH:F, CH,N"(CH3)3, CH2NHCH>CHF», CH,NHCH>CHj3,

@’;\/H\/\[(OH a’f\/n\/\ﬂ/o\ﬁ I\‘/Ie &NHBOC
0 0 , MNHBOC, A NBoc e

b
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Me (0]

2 b 2

;K/H Et 0 NIEt 0 J< ff\/:l'/led?\ et
\O\IAC, ;\/ \)J\”/Et, ;\/ \)J\” , OF Et . In various
embedimentexamples, R® is phenyl, cyclopropyl, CHs, CF3, CH,CHj3, CH,NH,,
CH(CH3)NHz, CH(CH3):NHa, CH:Cl, CH>Br, CH;OCH3, CH2Ophenyl, CH20H, CO3H,
CO>CH,CH3, CH2CO2H, CH,CH>NH»>, CH.CH,0OH, CH>CH>N(CH3),, CH,NHCH3,
C(O)NHCH3, C(O)N(CHs)s, CH2C(O)NHphenyl, CHCHF,, CHaF, CHF2, CH;NHC(O)CH;,
CH>,NHCH>CH>OH, CH.NHCH>CO,H, CH,NH(CH3)CH»CO,CH3,CH.NHCH>,CH>,OCH3,
CHNH(CH3)CH2CH;OCH3, CH;NH(CH3)CH>C(O)N(CHs)s,
CH,NH(CH3)CH2C(O)NHCH3, CH:CH,CCH, CH;NMe,, CH;NH(CH;)CH2CH20H,
CH>NH(CH3)CH,CH,F, CH,N"(CH3)3, CH,NHCH,CHF,, CH,NHCH,CHj3,

AN o AN o e /\(NHBoc
\/j)f \/\g \’< ‘;\/\NHBOC, A NBoc e ’
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Me O
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T @ NAG N

0]

N Et N &/NJJ\ Et
s’f\/ O f\/ \)k ;\/ \/U\ J< Et . In various

embodimentexamples, R’ and R together are , NBoc |

A /\ﬂ—/g /g Boc
EOC \_Ph ﬂ'{_ or 1/\/ . In some

embodimentexamples, each of R® and R® is H. In some embeé%men{examples, R’is H. In some
embedimentexamples, R7 is methyl. In various embedimentexamples, R” and R° together are —CH>—
or —C(O)CH>—.

[0026] The compounds disclosed herein can be in the form of a pharmaceutically acceptable salt.
The compounds provided can be formulated into a pharmaceutical formulation comprising a

compound disclosed herein and a pharmaceutically acceptable excipient.
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[0027] Also provided is a method of inhibiting KRAS G12C in a cell, comprising
contacting the cell with a compound or composition disclosed herein. Further provided is a
method of treating cancer in a subject comprising administering to the subject a

therapeutically effective amount of a compound or composition disclosed herein. In some

examples, the cancer is lung cancer, pancreatic cancer, or colorectal cancer.

DETAILED DESCRIPTION

Definitions

Abbreviations: The following abbreviations may be used herein:

AcOH acetic acid
aqg or aq. Aqueous
BOC or Boc tert-butyloxycarbonyl
cpme cyclopentyl methyl ether
DCE 1,2-dichloroethane
DABCO 1,4-diazabicyclo[2.2.2]octane
DCM Dichloromethane
DMA N,N-Dimethylacetamide
DMAP 4-dimethylaminopyridine
DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide
DMSO dimethyl sulfoxide
Dppf, DPPF or dppf 1,1°-bis(diphenylphosphino)ferrocene
€q or eq. or equiv. Equivalent
ESI or ES electrospray ionization
Et Ethyl
Et,O diethyl ether
EtOAc ethyl acetate
g Grams
h Hour
HPLC high pressure liquid chromatography
iPr Isopropyl
iProNEt or DIPEA N-ethyl diisopropylamine (Hiinig’s base)
KHMDS potassium hexamethyldisilazide
KOAc potassium acetate

Lawesson's reagent

2,4-bis(4-methoxyphenyl)-2,4-dithioxo-1,3,2,4-
dithiadiphosphetane, 2,4-Bis-(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane 2,4-disulfide

LC MS, LCMS, LC-MS or

liquid chromatography mass spectroscopy

LC/MS
LG Leaving group (e.g., halogen, mesylate, triflate)
LHMDS or LIHMDS lithium hexamethyldisilazide
m/z mass divided by charge
Me Methyl
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What is Claimed:

—E*and-E% are-cach-independenthy-N-or CR*:
—RYis-independently- H-hydroxy-C; satky-Cy shaloatkyd -Gy satkoxyNH-C1 galkyl;
ME aberbsrempo—orhales

—R%is-halo Gy salkyl-Cy shaloalkyl-ORNER)2-Co salkenyl-Co salkynyl, Co s
fherpne i ovelonler O pledenn O beprocseionlle ol peleesned e L
independently H;-C. ¢ alkyl-Cy shaloaltkyl-Csscycloaltkyl-Co 1sheterocycloalkyl Co
satkenyh-Co satkyny2 heteroaryl or two R> substituentstogether with the nitroge
— R%*is-halo-C1 satkyl-Cy shaloalkyl-C1 salkoxyCs seyeloatkyl-Co s alkenylCo
—R4Yis

{f\L@—/{O 5 C Q NR#(; 4

7

; % R
/
‘R4' .

——bisahbond, C salkylene -O-Cr salkylene, -S-Cr atkylene-or-NH-Cr. - altkyleneand

Bersates—eueion ol neieeaege o oo e celleolonn O0 qevesalleal Cn cpllosnne D0y
heterocycloalkyl, aryl heteroaryl, Cy salkylene-Ce-1.aryl,or selected from
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R5-and-R%-are-each-independently-H-haloC1 satkyl-Cosalkynyl-C1 s alkylene-O-C..
satkyh-Cy satkylene-OH;-Cy shalealkyl-Cy satkyleneamineCo s alkylene-amideCo-
satkylene-C{OYOH -G satkylene-C{OYOC  salkyl-C1 s atkylene-O-aryl-Co satkylene-
C{O)C1u ; , osatkylene-Cz

W@%WM@%@%@&H&H—G@%&”W&M&M—G%WG
14heteroaryl-oreyano,-or R°-and-R°-together with-the-atoms-to-which they are-attached;
romd e mepnboend e
—R*is H-or G, salkyl-orR*and-R°-togetherwith-the-atoms-to-which-they-are

wherein

—FE*and-E%-are-cach-independently-N-or CR*:—
——R*is-independently-H -hydroxy:-C1 ealkyd-C chaloalkyd-C1catkoxyNH-Cy salkyl;

NS ateph-—evane—orhale:

—R%is-hale-C; satky-C1 chalealkad-OR-NRY),-Co satkenyr-Co sakkymyhCo-

satkylene-Cs weycloatkyl-Co satkylene-Co 14 aryh o

satkylene-Ce-aaryl, or Co salkylene-Co jzheteroarvl and cach R™is independenthy HL €

— R%is-halo-C1 salkyl-C1 ohalealky-C1 salkexy—Cs weyecloaliayh-Co salkemydCo
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— L is-a-bondCysalkylene—0O-Cg satkylene—S-Co salkylene-or-NH-Go s alkyleneand

—R5and-R%are-each-independenthy-H-halo-C1 salkl-Cosalkynyl-C1 s alkylene-O-Cy.
caled o alledene OO halealled O alledancasme O alledone amda C
salkylene-C{O)YOH;-Co satkylene-G{O)OC; satkyl-Cy s atkylene-O-aryl-Co salkylene-
COYC _catkylene-OH cycloalkyl-heterocyeloalkyl-aryl-heteroaryl-Crn 2alkylene-Cy
1scycloalkyl, Co salkylene-C, 1sheterocycloalkyl, Co salkylene-Ces-12aryl, Co salkylene-C;
14heteroanyl-or-eyano,-or-R%-and-R°-together with-the-atoms-to-which-they-are-attached;
—R*is H-or-Cy satkyl-or-R*-and-R5-togetherwith-the-atoms-to-which-they-are-attached;

—R*is-independently-H-hydroxy; G, salkyl-C: shaloalkyl-Ci 4 a,lke*y_NH-eHalkyL
N{C14alkyl)z, cyano, or halo;
—R%ishalo; Gy salkyl-Cy shalealkyl- ORSNR).-Co salkenyl-Co salkynyl, Co
satkylene-Cs weycloalkyl-Co satkylene-Co 14 raryh ~Go-
3 e-anyh-or-Co salkylene-C, 1sheterearyland-each R is-independently H, Gy
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eﬂkﬂ—@wh&bﬁkﬂ—@&g%%ﬂéﬂ—@wh&%%@&kﬂ%gﬁk%—@g@%ﬁwl—w

— R%is-halo; G, salkyl -Gy shalealkyl -Gy salkexy-Cs scyecloalkyl-Co 1sheterocycloalkyl:
C- wakkenyl Co salkynyl aryl-or heteroaryl

Fol AN o s
— RYs RS RO_ R® R, o

4R4—BHTG;8MTG%W;@W-%H&|M£;@&”M%-QH7€M

; ; , Co salkylene-Cs 1acycloalkyl, Co 3 2 14
heterocycloalkyl-aryl-heteroaryl, Co salkylene-Co-raaryl—orselected-from

o (0] (@]
kY iy JJ\
ke Mo OO R e T X

\{\O/\/DIiT\(\O/\/TG-F ’

R5-and-R%-are-each-independently-H-haloC1 satkyl-Cosalkynyl-C1 s alkylene-O-Cy
cieer—o relledene D=0 chelecler O saledopoanine—tn - allesopoaeideCa
satkylene-C(O)OH-Cq salkylene-C{O)OC satkyl-Cs s alkylene-O-aryl-Co salkylene-
C{O)C1s ; ; ; , o-satkylene-Cz-
M%%KW—G%WGMW%KH—G%MG&M&M—G%WG;
1sheteroarylorcyano;-or R°-and-R°-together with-the-atoms-to-which they are-attached;
form a 4—6 membered ring;

—R*is H-or-Cy_satkyl-or-R*-and-R5-togetherwith-the-atoms-to-which-they-are-attached;
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— Qs CR®*R%-C=CR®R% C=0-C=S-orC=NR%:;
—R%and R%areeach-independently H-C; salkyl-hydroxy, G, salkexyeyanohitroor
G%%G&HM—%Rgand-Rg—akm%getheHM#h&eamen—amm%ewmehﬁe%am
—R¥is Gy satkyl-Cq satkylene-Ce-11ar-Co satkylene-Cs 1sheteroaryl-Co 3 atkylene-
Cs ueycloalkylCq satkylene-Co 1sheterocycloalkyl-Ci saltkoxyO-Cq_z alkylene-Ce-1saryl
O-Cqzalkylene-Cs uiheteroanyl-0O-Coz altkylene-Cs 1scycloalkyl-O-Cq s alkylene-Co.
1sheterocyeloatias-NH-C 1 galkyl N(C1 satkyho NH-Co satkalene-Cs-14arh- NH-Co.
salkylene-C, 1sheteroaryl, NH-Co.salkylene-Ca.scycloalkyl, NH-Co.s alkylene-Co.
1aheterocycloatkyl-halo-eyanoor G salkylene-amine;and
—R¥is- Gy satkyd-Cy shaloaltkyd -Gy satkyleneamine-or-Cs wieycloakkyl:-or
beacen el necon a0 o0 L laren
et ot
1) wi ) 10 | 13,
—— (D whea-M-Hs NR®_Jis N-or CR*;
}01 M -IS N-or P|R13,—3cﬂd
131 ] -IS N-or NR}OT

41. A compound having a structure of formula (1)

R2fE1 r,J N Q
R \E;LV(' M
RY (1)

wherein

E! and E? are each independently N or CR%;

Jis N, NRY, or CR™;

M is N, NR%, or CR%;

=== is a single or double bond as necessary to give every atom its normal valence;

R? is independently H, hydroxy, Ci salkyl, C1 shaloalkyl, Ci-salkoxy, NH-Ci-salkyl,
N(C1-salkyl)2, cyano, or halo;

R? is halo, Ci_salkyl, C1_ghaloalkyl, OR’, N(R’)2, C2_salkenyl, C2_salkynyl, Co-
salkylene-Cs_14cycloalkyl, Co salkylene-C; 1sheterocycloalkyl, aryl, heteroaryl, Co-
salkylene-Ce-14aryl, or Co_salkylene-C; 1sheteroaryl, and each R’ is independently H, Ci-
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salkyl, Ci-shaloalkyl, Cs.1scycloalkyl, Cs.1sheterocycloalkyl, S2 1shetereeyetoatiop-Co.
salkenyl, Co.salkynyl, Co-salkylene-Cs.1scycloalkyl, Co-salkylene-Co.1sheterocycloalkyl, aryl,

heteroaryl, aryl, or heteroaryl, or two R’ substituents, together with the nitrogen atom to
which they are attached, form a 3-7-membered ring;

R?is halo, C1 salkyl, C1 2haloalkyl, C1-salkoxy, Cs acycloalkyl, C2 salkenyl, Co-
salkynyl, aryl, or heteroaryl;

0 ol
7
L NR
R*is R® R®or R® R

ring A is a monocyclic 4—-7 membered ring or a bicyclic, bridged, fused, or spiro 6-11
membered ring;

L is a bond, C1_salkylene, -O-Co_salkylene, -S-Cq_salkylene, or -NH-Co s alkylene, and
for Co.salkylene, -O-Ca.salkylene, -S-Casalkylene, and NH-C».s alkylene, one carbon atom of
the alkylene group can optionally be replaced with O, S, or NH;

R® and R® are each independently H, halo, C1 salkyl, C2-salkynyl, C1_6 alkylene-O-Ci.
aalkyl, C1ealkylene-OH, Cy ghaloalkyl, C1 salkyleneamine, Co 6 alkylene-amide, Co-
salkylene-C(O)OH, Co zalkylene-C(O)OC:.4alkyl, C1 s alkylene-O-aryl, Co zalkylene-
C(0O)Ci.salkylene-OH, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, Co-zalkylene-Cs-
ucycloalkyl, Co salkylene-C»-1sheterocycloalkyl, Co-salkylene-Ce-14aryl, Co-salkylene-Co-
1sheteroaryl, or cyano, or R® and R®, together with the atoms to which they are attached,
form a 4-6 membered ring;

R”is H or C1_galkyl, or R and R®, together with the atoms to which they are attached,
form a 4-6 membered ring;

Q is CR®R?®, C=CR®R? C=0, C=S, or C=NR?;

R® and R® are each independently H, C1_salkyl, hydroxy, C1salkoxy, cyano, nitro, or
Cs-scycloalkyl, or R® and R, taken together with the carbon atom to which they are
attached, can form a 3-6 membered ring;

R is C1 salkyl, Co salkylene-Cs-14aryl, Co salkylene-Cs 1sheteroaryl, Co s alkylene-
Cs.1acycloalkyl, Co_zalkylene-C,_1sheterocycloalkyl, Ci_salkoxy, O-Co-3 alkylene-Ce-14aryl,
O-Co-3alkylene-Cs_1sheteroaryl, O-Co.3 alkylene-Cs.1acycloalkyl, O-Co-3 alkylene-Co.
usheterocycloalkyl, NH-C1.galkyl, N(Ci-galkyl)2, NH-Co.zalkylene-Cs-14aryl, NH-Co.
salkylene-C,_1sheteroaryl, NH-Co-salkylene-Cs.1acycloalkyl, NH-Co.3 alkylene-Co-
1sheterocycloalkyl, halo, cyano, or Ci_salkylene-amine; and

R® is C1salkyl, C1shaloalkyl, C1_salkyleneamine, or Cs_1acycloalkyl; or
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a pharmaceutically acceptable salt thereof,
with the proviso that

(1) when Jis NR*®, M is N or CR®?;

(2) when M is NR™, Jis N or CR1,;

(3) when Jis CR'®, M is N or NR™; and

(4) when M is CR*3, Jis N or NR*?;;

wherein

an alkyl, alkylene, alkenyl, alkynyl or alkoxy group is optionally substituted with one
or more groups independently selected from halo, trifluoromethyl, trifluoromethoxy,

hydroxy, alkoxy, nitro, cyano, alkylamino, Cigalkyl, Co.salkenyl, Co.galkynyl, -NC,
amino, -CO2H, -CO,C1-galkyl, -OCOC1.galkyl, Cs-Ciocycloalkyl, Cs-
Cioheterocycloalkyl, Cs-Ciparyl, and Cs-Cioheteroaryl;

an aryl group is unsubstituted or optionally substituted with one or more groups
independently selected from halo, Ci-salkyl, Co.galkenyl, Co.salkynyl, -CF3 , -OCFs3, -
NO;, -CN, -NC, -OH, alkoxy, -CO;H, -CO>Cigalkyl, -OCOC;sgalkyl, Cs-
Ciocycloalkyl, Cs-Cioheterocycloalkyl, Cs-Cioaryl, and Cs-Cioheteroaryl;

a cycloalkyl or heterocycloalkyl group is unsusbtituted or optionally substituted with

one or more groups selected from halo, Cigalkyl, C»galkenyl, C,.galkynyl, -OCF3, -
NO,, -CN, -NC, -OH, alkoxy, amino, -CO,H, -C0O,C;.galkyl, -OCOC.galkyl, Cs-
Ciocycloalkyl, C3-Cioheterocycloalkyl, Cs-Ciparyl, and Cs-Cigheteroaryl; and

a heteroaryl group is unsubstituted or optionally substituted with one or more

substituents selected from halo, Ci-salkyl, Co.salkenyl, Co-salkynyl, -OCF3, -NO>, -
CN, -NC, -OH, alkoxy, amino, -CO»H, -CO,C;.salkyl, -OCOC1.galkyl, Cs-
Ciocycloalkyl, C3-Cigheterocycloalkyl, Cs-Cioaryl, and Cs-Cigheteroaryl.
5—The-compound-ofclaim-3-or-4,-wherein-when-Q-is- C=0:-and-E*-and-E2-areeach
CR*-then-either
(1)-R*¥is-C; salkylene-Ce-1sar-C1 salkylene-Cq ssheteroaryh-Co satkylene-Cs
scycloalkyl, C. salkylene-C:  heterocycloalkyl, or halo: or
(2} REis-C1 shaloalkyl-or-Cs seyeloatkyl-
6—Thecompeund-ofclaim-3-or-4-whereinJHs- NR**-and-M-is CR*.
7—Thecompound-ofclaim-3-or-4-whereinJHs-CR*-and-M-Hs- NR*.
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29. The compound of claim 3-er-41, wherein J is NR® and M is N.

).

R10 R10

2 1 R2 E! )\
R 5\2\ X

=~ ..N_ _~N NN > _Q
R3 E2 \( R3 Ez)\(

RY (yer Ry
wherein
—FE*and-E?-are-cach-independenthy-N-or CR*:
—RYjsindependently H; hydroxy, C, ealkylCy shaloalkylCysalkexy, NH-C,.
sy N(C1satkyh)o-eyane-or-hale;

—R7ishalo, C. ralkyh C: shatoathvh OR™-NR Y, Cs saltkenyl Co salkynyl Co
salkylene-Cs 1scycloalkyl, Co salkylene-C; 1sheterocycloalkyl, aryl, heteroaryl, Co-

3 L T e
Cysalkyl -Gy shaloalkyl-Cs 1scyeloalkyl-Co 1sheterocyeloalkyd-Co salkenyl-Co.
sabevmvl-arvi-orheteroarvl-orbavo- R substitien ceethe Ath-the-ptrosen-

wsheteroeyeloalkylCo s alkeny-Co 5 —aryl; :

—R4is

fLL@—/{o F Q NR#(O =

_ N/ Rhfb@““ .
R7
o

-~ Lisabond, Cisalkylene, -O-Cq nalkylene, -S-Cy walkylene, or -NH-Cq  alkylene,

and-for C,satkylene-0-Cosatkylene~S-Cysalkyleneand NH-C. 5 altkyleneone

N () aor-NH

—R*is H; Gy salkyl-Cogalkynyl-Cy salkylene-O-Cysalkyl -Gy salkylene-OHCy 6
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; ; S calledene © eyveloallod—Cn alleplene
C» 1z heterocycloalkyl, aryl, heteroaryl, Co salkylene-Ces-1saryl, or selected from

\*ow@

e} | 0]
Il 1|
Yoo, O .

R5-and-R%-are-each-independently-H-haloC1 satkyd-Cosalkynyl-C1 s alkylene-O-Cy.
sl -Gy salkylene-OH-C1 shaloalkyl-C: salkyleneamine-Co ¢ alkylene-amide,GCo
~atkylene-C{OYOH-Cr salkylene-C{O)0C LatkylC - altkylene-O-aryl-Cq saltkylene-
E(0)C14 ; ; osalkylene-Cs

W@%&kﬂ%@;@%@—@%&kﬂ%@@uawl—e%me;
1sheteroaryl—or-eyano—or-R5-and-Rtogether with-the-atoms-to-which-they-are-attached;
—R*is H-orG; salkyl-or-R7-and-R°-togetherwith-the-atoms-to-which-they-are-attached;
— 01isCR®R%-C=CR®R% C=0-C=S-orC=NR%:;
—R®andR%are-each-independently-H-C1 satkyl-hydroxy-C1 salkoxycyano—nitro-or
Cs ueycloatkyl-or R% and R°taken together with-the carbon-atom-to-which-they are
attached-canform-a-3—6-membered-ring;

— R¥.is Gy salkyl-Co satkylene-Ce-1aaryh-Co satkylene-Cs 1sheteroaryh-Co s alkylene-
Cs weyeloalkyl-Co salkylene-Co 1sheteroeyeloalkyd-Cy salkoxy-O-Co 3 alkylene-Ce-1ary;
O-Cosalkylene-Cy sheteroaryl-O-Cr: alkylene-Coi-eyeloatkyl-O-Ca; atkylene-Cs.
1zheterocycloalkyl, NH-Cisalkyl, N(Cyealkyl)., NH-Cosalkylene-Ce-1-aryl, o
salkylene-Co 1sheteroaryl, NH-Co.salkylene-Ca.acycloalkyl, NH-Co.s alkylene-Co.
1aheterocycloalkyl, halo, cyano, or Ci salkylene-amine; or

a-phatmaecutientyneeoprblosalithoreet
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—E*and E? are-each-independently N-or CR*:

P emepesdestn e © el © eplegllen © sllose PO el
NS sateb-—evane—or-halo:

—R?%is-hale-C1 salkyl-C1 chaleallar-OR-SNR DG, satkenyh-Co salkyny-GCo-
satkylene-Gs ueyeloalkyl-Co salkylene-Co 14 o
3%@-%&%—%%&@%@%%%%&%&%&%%%%—@
5%@;@%344%%&#@—@%@%&%%@%;3%—@%%%—%

— R%ishale-C1 salkyl-C1 shalealkyl-C1 salkexy-Cs scycloatiylh;
Coasheterocycloaltkyl-Co saltkenyl-Co saltkynyl-anyh-orheteroaryl:

éLm—/f’ : mNRf(O
e

§L

— PR4js RS RS —OF RS RS :

——Lisabond-C. alkylene -O-Cp salkylene-S-Cp satkylene—or-NH-Cy s allkyleneand

R5-and-R%-are-each-independently-H-haloC1 satkyl-Cosalkynyl-C1 s alkylene-O-Cy.
calkyl, Ci salkylene-OH, C shaloalkyl, C: salkyleneamine, Cy s alkylene-amide, Cn
satkylene-C(O)OH-Cg salkylene-C{O)OC . satky-C: ¢ alkylene-O-aryl-Co salkylene-
E(O)Craatkylene-OH -eyeloalkyl-heteroeyeloalkyl-aryl-heteroaryl-Co satkylene-Gs-

weyeloatkyh-Co zalkylene-Co 14 0-3 6-148Fyh-Co satkylene-Co
he&maad—e#eyam—e#R%nd—Rg—mge%hepwmh%&a%emﬁeMA%hﬁeya#&auaemé
oA G lone dinee

— R s H-or G, salkyl-orR*-and-R°togetherwith-the-atoms-to-which-they-are-attached;
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form-a-4—6-membered-ring;

Q iS QRgRg, G_QRgRg{G_Q, G_S, oF G_P|R87
—R®and-R%are-each-independently-H-C1 satkyl-hydroxy-C. salkoxy—eyano-nitro-or
Cs ueycloatkyl-orR®-and-R%-takentogether with-the-carbon-atom-to-which-they-are
—R¥sC; galkyl-Co salkylene-Ce-14aryh-Co salkylene-Cs 1sheteroaryh-Co s alkylene-
Co seyctoalkyl-Cy salkylene-C. -sheteroeyeloalikyl-C, alkexy-O-Cu; atkylene-Ci-aaryh
1sheterocycloatkyl- NH-C1 satkyl N{C, _salkyhor NH-Co_satkylene-Ce-1aaryh NH-Co.
salkylene-C, 1sheteroaryl, NH-Co.salkylene-Ca.scycloalkyl, NH-Co.s alkylene-Co.
1aheterocycloatkyl-halo-cyano,or C- sallkylene-amine;-or

a-pharmaceutically-acceptable-salt thereof:

143. The compound of any-ene-ef-claims 3-1 te-or 22, wherein Q is C=0.

* orN:

— RYisi ; —CraaterC: shaleater-C. atkonyNH-Calkyh
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NG satkeyhy —eyano—or-halo:

-~ R%is halo, Cisalkyl, Cighaloalkyl. OR*, N(R")z, Cosalkenyl, Cosalkynyl, Co
satkylene-Ca 1seyeloalkyl-Co satkylene-Co 1sheteroeyeloatkylaryl-heteroaryl-Co satkylene-
Ce~1anylor Cq salkylene-C, 1sheteroaryl-and-each- R is-independently H, Ca salkyl Cy.

or heteroaryl;

ol AN a4 .
e s
— R%is R® RO R® RGT OF

4R4—BH£HMTG%WMM%Q€HW£%&W€%-QHTGM
—Co salkylene-Cs ueyeloatkyl-Co salkylene-Co 14

heteroeycloatkylaryl-heteroaryl, Co salkylene-Co-aaryl—orselected-from

o
— |
\{\O/\/DI\T\{\O/\/TG-F ’_

R5-and-R%-are-each-independently-H-halo-C1 satkyd-Cosalkynyl-C1 s alkylene-O-Cy.
sakkyhC1 calkylene-OH-C1 shaloalkyl-C1 salkyleneamineCo ¢ atkylene-amideCo-
salkylene-C(O)OH, Cq salkylene-C(O)OCaalkyl, C: s alkylene-O-aryl, Cqy salkylene-
C{O)C14 ; ; ; , —Co salkylene-Cs-
1zeycloalkyl C: aalkylene-Co -sheterocyeloalkyl. Co salkylene-Ce-1:aryl Cr
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salkylene-Co 1sheteroaryl-or-eyano—or-R%-and-R°-togetherwith-the-atoms-to-which
— R*is HorC; salkyl-or R and-R°-together with-the-atoms-to-which-they-are
— R8s H Gy salkyl-hydroxy.Cy satkexy-halecyane hitre,Ca 14 cycloatkyl or
NRMR*:

—R* and R* are-each-independently-H-GC, saltkyl-or-Cs 1seyeloalkyl-and
—R¥* s Gy galkyl-Cosalkylene-Ce-14aryh-Co-salkylene-Co 1sheteroarylCo.
salkylene-Cs.izcycloalkyl, Cosalkylene-Coisheterocycloalkyl, Ci salkoxy, O-Co.
salkylene-Ce-1sanl-O-Cosatkylene-C. 1 sheteroanyh-O-Cosatkylene-Cs 1. eycloatkyl;
O-Co satkylene-Co.1sheterocycloatiar-NH-C1 galkyd - N(C1 satkyho NH-Co salloylene-
Co-rzaryb-NHE-Craalkydene-Co sheteroaryl-N-Cosalkylene-Cal 2 eycloalkyl-N-Coa.

R10 R0
R3J|\ Ezj\f"l‘ RsJI\Ez’J\/k RS

R vyer RY 4wy

wherein
E1 and E2 LorN:

—RYis ; —Cealkyl-Cy shaloalkylCicalkoxy: NH-G,.-
salkyl, N(C..salkyl),, cyano, or halo;
—R?%ishale-Cy salkyh-C: shalealler-ORZNR -G, satkenyd-Co salkynyCo
satkylene-Cs weycloatkyl-Co satkylene-Co 14 aFyh ~Go-

satkdene-Co- saryb-or Cn satkylene-Co cheteroarvland-cach-R s independenthy-H;
G;g&lkﬂ—@;@h&b&lkﬂ—@%%b&lkﬂ—@%hﬁ&%%@&lkﬂ—@%&lk%ﬂ—@g

—R3is-hale;-C1 chalealky-C1 satkexy;-Cs 1seyeloatkyd -G, satkenyh-Co
sobemp o neernp s

FL ﬂ—/« : @ N

i~ —
— RYis R6—Gl’— R® R®:
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———R"and-Rare-each-indepandently H-halo-G1 alkyl-Coatkynyl €y .
alkylene-amideCo satkylene-C{OYOHCo salkylene-C{O)OC salkylC1 ¢ atkylene-
O-aryh-Co satkylene-C(O)C,salkylene-OH -eycloalkyl-heteroeycloatkyl-aryl;
heteroaryh-Co satkylene-Cs 1-eyeloalkyl-Cy akkylene-C: 14 —Co-
satkylene-Ce-14ar7l-Co salkylene-C, 14heteroaryl-orcyane,-or-R°>-and-R®together

R*-is H-or G, salkyl-orR7-and-R°-together with-the-atoms-to-which-they-are-attached;
form-a-4—6-memberedring:;
——RE%is H Gy salkyl, —C1 satkexyhalo—eyanehitroCs 14 eycloakkylor
NRH®R®
— RW¥.is G, galkyl-Go salkylene-Ge-1aryl-Co salkylene-Cs ssheteroanyl-Go s alkylene-
Cs weyetoalkyl-Co salkylene-C: _sheterocyeloalkyl-C) calkaxy-O-Cy . atkylene-Co-1iaryk
1aheterocycloaltkyl, NH-Cigalkyl, N{Ci.salkyl),, NH-Co_zalkylene- Ce-1saryl, NH-Co.
salkylene-C, 1sheteroaryl, NH-Cosalkylene-Csizcycloalkyl, NH-Cp s alkylene-Co.
:heteroeyeloalkyl-halo-eyane.or C salkylene-amine;-or

a pharmaceutically acceptable salt thereof.

24, The compound of claim 22 or 23, having a structure of formula (1V).

26— TFhe-compound-of-any-one-of claims22-to-25-wherein-E*-and-E%-are-each-CR*;
and-Reis-hydroxy-hale-nitroor-Cs seycloakkyl

27— Thecompound-of-any-one-of claims 22 to-25 wherein-R%-is-methyl-

283



R10
RZ E!
~~ .\l}l
R3J\\E2 l /N

4

RY )

—E*and-E%are-each-independently CR*or N:

— Rlisindependently H. hydroxy. Cisalkyl C1 chaloalkyl. Cysalkoxy, NH-C-..alkyl,
NEC L satkyh: —eyane—or-hale:

———R%is-halo,C; salkyl Cy shaloalkyl- ORS NR )2 Co salkenyl-Co salkynylCo
satkylene-Ca wueyeloatkyl-Co satkylene-Co heteroeyeloatkyl-aryl-heteroaryh-Co satkylene-
Co-rzaryh-or Co calkylene-C: cheteroarvland-cach-R-isindependently H-C saltky - €
GM%M%M%M%@%%M—G%M—G%W

—R3is-hale;-C1 salkyh-C1 shaloaltky-Cy satkoxy;-Cs 1seycloatkyd-Co satkenyGo
satkynyl-aryl-or-heteroaryl:

%f\—/« ; L/A\NR#(; #@
— RYs Rs,— U R5_ R®; 7Of

R4—B—HTGHMTG%&|WTGHQLWEH€—Q—GHMTGHHKH%QHTGH

—Co satkylene-Cz weyeloatkyh-Co 3 2 14

o
he&#eeyde&”eﬂ—apyl—hetemaad—eo%akwen&%maﬁd—epsaeeted#em; o

o o B s 4k
Ph L)\7 CICI7\(\O/\/ \?\/\O/\/,_GF
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Lo

v

—R5-and-R%-are-cach-independenthyH-halo-C1 salkyh-Co salkyny-Ci ¢ atkylene-0-Cy
salkerhC allorlene-OH-Cy haleakler-Cy rallerleneamine-C. . alkylene-amide—Ci
satkylene-G{O)OH -Gy salkylene-G{O)OC, salkyl-C1 s alkylene-O-anyl-Go salkylene-G{O)C..
4 , , ey o-satkylene-Cs 1eyeloatkyl;
@%&W%‘GMWG%G&M@%W@‘M&%@%M%@MM—%
eyano—or-R°-and-R°-together with-the-atoms-to-which-they-are-attached,form-a-4-6
membered ring;

— R"is HorC; galkylorR"-and-R°together with-the-atoms-to-which-they-are-attached;
— RW¥.is G, galkyl-Gq salkylene-Ge-1sanyl-Co salkylene-Cs ssheteroany-Cq 3 alkylene-
Ca weyetoalkyl-Co salkylene-C: _sheterocyeloalkyl-C) salkaxy-O-Cy atkylene-Co-1iaryk
0O-Cy.zalkylene-Cs 1shetercaryl, O-Co.z alkylene-Csizcycloalkyl, O-Cy.s alkylene-Co.
14heterocycloatkyl NH-C1 salky-N{(C 1 satkyhor NH-Cosalkylene-Ce-1saryl-NH-Co satkylene-

a pharmaceutically acceptable salt thereof.

R10

2 1
R\'//E

NS

R3

R* /)

e

—E*and-E%areeach-independently CR*or N:
—Ris-independently H-hydroxy, Gy salkyl-Cy haloalkyl-Cyealkoxy, NH-Cy salkyl,

N{Cysalkyl)z, cyano, or halo;
——R%ishale,Cy ealkyl-Cy shalealkyl OR - N(R)),-Co satkenyl -G, salkynyl Co
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— R¥ishale-C; salkyh-Cy shaloalkyl -G, catkexyCs 1eyeloatiy-Co satkenyd-Co
satkynyl-aryl-or-heteroaryl:

AN R

R*is- R®  Rer R® R%:

— L is-a-bondCi salkylene—0O-Cq salkylene—S-Co salkylene-or-NH-Go salkyleneand

—RSand-R%-arecach-independentlyH-halo-C1 salkyh-Co salkyny-Ci ¢ atkylene-0-Cy
satkyhC1 sakkylene-OH-C1 shaloalkyl G sabayleneamineCo s alkylene-amide Co
satkylene-G{O)OH-Cosalkylene-C{O0)OC 1 satkyl-C1 s atkylene-O-aryl-Co salkylene-G(O)C.
G%WMW%GM—G%W@‘M&M—G%WMW—W
eyano—or-R5-and-R°-together with-the-atoms-to-which-they-are-attachedform-a4-6
memberedring:

R*isH-or G, salkyl-orR"-and-R-together with-the-atoms-to-which-they-are-attached;
—R¥.is Gy galkyl-Go salkylene-Ce-1san-Co salkylene-Cs 1sheteroanyl-Go s alkylene-
Cs eycloalkyl-Co salkylene-Co 1sheteroeyeloatkyl-Cy salkoxy-O-Co s alkylene-Ce-wiaryk;
O-Cosalkylene-Cy sheteroaryl-O-Cr: alkylene-Coi-eyeloatkyl-O-Cas atkylene-Co.
1cheteroeyeloaltkyl-NH-C . salkyl-NEC satky b - NH-C salkylene-Co- 1sary - NH-Co satkylene-
G, 1sheteroan-NH-Cosaltkylene-Cs 1ueyeloaltkyl-NH-Co 5 alkylene-Co 1sheteroeyeloaliapl:

324.  The compound of any one of claims 1,-2-3-4-6-to 293, wherein E* is N and
E? is CR™.
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5. The compound of any one of claims 1 to 4, wherein the compound is in the form
of formula (11-C)

R1O

R2 N _N.

I ] ¢
R" R'" (11-0)

346. The compound of any one of claims 1,-2-3-4-6-to 335, wherein R¥ is C..
satkyharyh-heteroaryl or-Gs.iseyeloatkyh-Co ishetereeyeloatkyh-Cisatkoxy-O-Cosatkylene-
Cs-1zaryl, O-Cosalkylene-C; 1aheteroaryl, O-Cpsalkylene-Cascycloalkyl, O-Cosalkylene-Co.
wheteroeyeloatkylNH-C1satkyl-N(C1-satkyhor NH-Gosatkitene-Ca iaryl-NH-Co-satkylene-
C» 1sheteroaryl, NH-Co.salkylene-Ca.izcycloalkyl, or NH-Co.salkylene-Co.izheterocycloalkyl.

35— The-compound-of claim28-or 29 wherein E*-and-E* areeach- GRY-and R¥-is
C, salkylene-Ces-1aaryl, Cy salkylene-Cu 1shetercaryl, Co salkylene-Cs scycloalkyl, C.
salkylene-C, 1sheterocycloalkyl, or halo.
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42— Thecompound-of-any-one-of claims-3-to-33-wherein-R*is-selected from-the

CF

CF;

N~ XA

)
S

T e L
WaliVaMs S eSS &S &l o)

O ALLAL A,

]

, , | N O
N T N

SNy SO Y

>N

R

~N
',,‘H/\N/,N g{l\¢ﬁ \‘/\N//

o=

N
|

B

YOS

N

SN

X |\N N Ny
| |

H
N
>

X

ADNAD'

L T L
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437. The compound of any one of claims 3-1 to 336, wherein R® comprises ortho-
substituted-aryh-ortho-substituted heteroaryl;

8. The compound of claim 7, wherein the heteroaryl comprises one or two ortho-

substituents independently selected from the group consisting of methyl, ethyl, isopropyl and
cyclopropyl.

BHLeRdn ok

NN %j Cowe G

1 [ 1 [ y AT

459.  The compound of any one of claims 1 to 448, wherein R is H.
H { l is I .
g vl
4810. The compound of any one of claims 1 to 479, wherein R? is aryl.

, i-R?-is-heteroary-
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5011. The compound of ansfenee#clalms 1t0-4710, wherein R? is eyelopropyl;

12. The compound of claim 10, wherein R? is phenyl substituted with one or more

groups independently selected from halo and -OH.
5113. The compound of-any-one-of claims 1-te-4710, wherein R? is selected-from-the

ml\\ |\\ Hol\\O




T

HO

N

N

Cl

HO
N\N— Y\/

HOW\ HOWN HOWN\ HOW\ HO = N
N > NH |

N\ HOW

i

<

N
\(\H
(@]
HOM...

<

HO N H,oN
V 2
TN

=z

@%

OH

N

N NP oon

F

OH |
N Y a

F 1
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OH

e

T
BrY\
H{k\f%\OH’

NN Y

T | |
OH_ E{k\f%\NHz’E{A\%Q\OH’E{*\f%\OH’E{A\é%

F
F ’;'
[l F 1

Cl

e

F|\Clﬁ|/\
Ex

on \OF P

Cl

CIWF CIWCI

F F
NH, ;\ S EOH

Z
H F 1
Cla
\!/\
OH \/\/\NHZ

©y

Y UTrioro

52— Thecompeund-of-any-one-of claims1to-47-wherein-R%is-selected-from-the
HO HO
(N_1)-
XY YT o=

aroun-consistina-of hromine ;
T LILE®4 ] < L T LRBLLLE []

YrouppGoTriors

e

D

FWF Clw
NS

HO

=’

and

5212, wherein R2 is halo.

pound of any one of claims 1 to

5314. The com

The compound of claim 13, wherein R® is F.

15.

Cy_salkyl.
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s

6116. The compound of any one of claims 1 to 5815, wherein R* is
0]
A
RS RS

6217. The compound of any one of claims 1 to 16-6%, wherein ring A is selected

%J

%—N/\:/\N%1 N% %—N N4§ %—N

from the group consisting of

%—Ng\:/\ N— ;NgDN— %5\:/\ N— grx/lg\:/\N g_\

2 N F o) HN \N
%d? ;b% %b% e %?b%

N S ﬁ

e e RO O % H B
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WK ,%@CN%,%N% | % Nfanf@%
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s

18. The compound of claim 17, wherein ring A is

@)
i /N NRY
T —
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7219. The compound of any one of claims 1 to 5916, 61,-63,-64-anrd-66,-wherein ring
A comprises piperidinyl, piperazinyl, pyrrolidinyl, or azetidinyl.

20.  The compound of any one of claims 1 to 19, wherein L is a bond.

e e e
phenyh-CHophenyh-CHOCH - CHoN(CH )2 CHoN(CHCH3)o- CHCOH-CH.COCHs;

Cy_salkyl-Cy salkylene-0-Cy salkyl, G, salkylene-OH,-C; shaloalkyl, C; 5 ine,
Co satkylene-amide-Co salkylene-C(O)OC, satkyl-Co salkylene-C, sheteroeycloalkyl;
Coatkylene-Ca geyeloaliky-or-Co satkylene-Ce-1saryk

77— Thecompound-of claim-76,-wherein-R%is-C1 salkylene-amineorCy 3
alkylene-amide-and-is-selected from-the group-consisting-of CHoNH. - CH{CHINH,;
B R T e T e
CH:C(O)NHphenyl, CH:NHC(O)CH3, CH.NHCH>CH,0OH, CH:NHCH:CO:H,
CHoNH(CH:)CHCO.CH3; CHNHEH CH.OCHR,-CHoNH(CH ) CH.CH.OCH:;
CHoNH{CH3)CHGLOIN{CH3)o CHoNH(CH3)CH.G{O)NHCH 3 -CHoNMe;
CH2NH(CH2)CH2CH20H, CH2NH(CH3)CH2CHzF, CH2N"(CHz)s, CH2NHCH:CHF2,

AN on AN 0 Ve

| I K
CHNHCH.CHa: 0] : o) |\’ 7 NHBoc_ K :NBoc’
Me Me
f“;\/NHBOC \ rgf\/\M’Me ¢ '\I/Ie .g AL ” |
| ' i N N
Me N Me FI;(')(‘ :"\/ Boc N
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H ' OH, Me O ,
Me O
Me O A/N\)J\N
SaSaatas Tt
Me SN Me HN._NH,

phenyl-cyelopropyl-CH: CR- CH CH A CHoNH: - CHICHINH: - CH{CH:}-NH--CH-.CL
CH:Br-CH:OCH:CH.Ophenyl-CH-OH-CO:H-CO-CH-CH:- CH:CO-H-CH-CH:NH:-
CHCHOH-CHCH-N{CH3)o- CHNHCH - C{OINHCH 3 -C{OIN(CH3)»;
CH:C(O)NHphenyl, CH,CHF,, CH:F, CHF,, CH:NHC(O)CH3, CH:NHCH:CH,OH,
CH:NHCHCO:H, CHoNH(CH3)CHCOCH5, CHNHCH,CH,OCH;3,
CH:NH(CH)CHCH.O0CH - CH-NH{CH)CH.CLOIN(CH )
CHNH{CH3)CHC{ONHCH - CH.CH.CCH-CH NMe-CHNH{(CH3)}CH.CH.OH;
CH2NH(CH3)CH2CH2F, CHzN'(CHa)3, CH:NHCH2CHF2, CH2NHCH2CHs,

AR oH A__N 0 Ve NHBoc
g IS e 7 52

NHBoc NBoc Me

[l [ [l [l 1

o -
[ 77:@ M ve 7N &NJ F AT

A, Me , § A@
B()I(\‘/I ff;\/N’/\j ?};)\/N'f\/lsoa ;\/N
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8021. The compound of any one of claims 1 to 65-20and-67-te-7#3, wherein each of
R%and R®is H.




8422. The compound of any one of claims 1 to 15, 20 and 2158, wherein R*is

O D O

%N/\:/\N‘/;j %NCN{KN/ %NCN4§=¥N/
20 ‘(1 ) ‘/§_¥ }Nﬁ(ﬁéwﬁiﬁ

u%%% < Q

A OO

CO,H @)

%Uﬁ%bﬁ, O

OH
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N N?ﬂ_// %N%N\i\o %N%W o

FOOL D %QW w@ﬁ,

FOL gl NN By
EM f‘J{N O M{;\l o)

e | §N1,M M

23. The compound of claim 22, wherein R is

8724. A pharmaceutical formulation comprising the compound of any one of claims

1 to 86-23 and a pharmaceutically acceptable excipient.

8825. An in vitro method of inhibiting KRAS G12C in a cell, comprising contacting

the cell with the compound of any one of claims 1 to 86-23 or the pharmaceutical
formulationeempesition of claim 8724.

s&bjeet—a—therapeuneal#eﬁeetﬂ%meum—Use of athe compound of any one of claims 1 to 86
23 or the pharmaceutical formulationcompesition of claim 8724 in the manufacture of a
medicament for treating cancer.
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9027. The method-use of claim 8926, wherein the cancer is lung cancer, pancreatic

cancer, or colorectal cancer.

28. The use of claim 27 wherein the cancer is non-small cell lung cancer, small intestine
cancer, appendix cancer, colorectal cancer, endometrial cancer, pancreatic cancer, skin
cancer, gastric cancer, nasal cavity cancer, or bile duct cancer.

29. The use of claim 27, wherein the cancer is non-small cell lung cancer.

30. The use of claim 27, wherein the cancer is colorectal cancer.

31. The use of any one of claims 27 to 30, wherein the cancer is mediated by a KRAS G12C

mutation.
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