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CLAIMS

What is claimed is:

A compound of Formula (I):

R? is an aryl of at least 6 carbon atom or nitrogen-containing heteroaryl of at least 6

atoms, optionally substituted with one or more
(1) one or more halogens;

(i)  a Cy-Cq alkyl optionally substituted with &hydroxyl or one or more halogen
wherein, when selected to be an alkyl larger than Cs, the alkyl is present at a
position on the aryl or heteroaryl of R which is\neta- or para- to the amino

bond to the aryl or heteroaryl of R%;
(1)  a sulfonamide;

(iv)  amonocylic, bicyclic, or spiro-cyclic carbocycle which is ogtionally
substituted with a hydroxyl, one or more halogen, or one or moge linear,
branched, or cyclic alkyl moieties of up to 6 carbon atoms which
optionally substituted with hydroxy or one or more halogen, whereinsaid
carbocycle is attached to the aryl or heteroaryl of R? by a single bond or
methylene or ethylene linker and wherein, when present and selected to be

carbocycle larger than cyclopropyl, the carbocycle is at a position on the aryl
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or heteroaryl of R? which is meta- or para- to the amino bond to the aryl or

heteroaryl of R%; or

(v)  amonocyclic, bicyclic or spiro-cyclic heterocycle which may contain up to 3
heteroatoms which are selected independently from N and O, and which is
optionally and independently substituted with one or more C,-C; alkyl or Cs-
Cs carbocycle which are optionally substituted with hydroxy or one or more
halogen, wherein said heterocycle is attached to the aryl or heteroaryl of R? by
a single bond or a methylene or ethylene linker and wherein, when present,
said heterocycle is at a position on the aryl of R? which is meta- or para- to the

amino bynd to said aryl;
R3}is-H, -F or -Cl;

R*is -H or a halogen, ona C;-Cs alkyl or cyclopropyl optionally substituted with one

or more -F; and

R3is-H or -F, or a C,-C; alkyl §r cyclopropyl optionally substituted with one or more

-F.

2. The compound of claim 1, wherein RMg a C;-Cs alkyl or C;-Cs carbocycle.
3. The compound of claim 2, wherein R! is -

4. The compound of claim 2, wherein R! is cyclopopyl.

5. The compound of claim 1, wherein R! is -ClI or -F.

0. The compound of any one of claims 1-5, wherein R? is % phenyl or pyridinyl

optionally substituted with one or more of:
(1) one or more halogens;

(i)  aCy-Cq alkyl optionally substituted with a hydroxyl or one % more halogen
wherein, when selected to be an alkyl larger than Cs, the alkyl is presen at a position
on the aryl or heteroaryl of R? which is meta- or para- to the amino bond g the aryl or

heteroaryl of R?,
(i)  asulfonamide;

(iv)  a monocylic, bicyclic, or spiro-cyclic carbocycle which is optionally
substituted with a hydroxyl, one or more halogen, or one or more linear, branched, or

cyclic alkyl moieties of up to 6 carbon atoms which are optionally substituted with
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hydroxy or one or more halogen, wherein said carbocycle is attached to the aryl or
heteroaryl of R by a single bond or a methylene or ethylene linker and wherein, when
present and selected to be a carbocycle larger than cyclopropyl, the carbocycle is at a
position on the aryl or heteroaryl of R which is meta- or para- to the amino bond to

the aryl or heteroaryl of R%; or

(v) '\ amonocyclic, bicyclic or spiro-cyclic heterocycle which may contain up to 3
heteroatyms which are selected independently from N and O, and which is optionally
and independently substituted with one or more C,-Cg alkyl or C;-C; carbocycle
which are optidpally substituted with hydroxy or one or more halogen, wherein said
heterocycle is attaghed to the aryl or heteroaryl of R? by a single bond or a methylene
or ethylene linker and wherein, when present, said heterocycle is at a position on the

aryl of R? which is meta\or para- to the amino bond to said aryl.

The compound of any one oRclaims 1-6, wherein R? is a phenyl or pyridinyl

substituted with one or more of:

() one or more halogens;

()  aC;-Cq alkyl optionally substituded with a hydroxyl or one or more halogen
wherein, when selected to be an alkyl largenthan Cs, the alkyl is present at a position
on the aryl or heteroaryl of R? which is meta- O para- to the amino bond to the aryl or

heteroaryl of R?;
(iif)  asulfonamide;

(iv)  amonocylic, bicyclic, or spiro-cyclic carbocycle which is optionally
substituted with a hydroxyl, one or more halogen, or one or mgre linear, branched, or
cyclic alkyl moieties of up to 6 carbon atoms which are optionally substituted with
hydroxy or one or more halogen, wherein said carbocycle is attacheX to the aryl or
heteroaryl of R?by a single bond or a methylene or ethylene linker and\yherein, when
present and selected to be a carbocycle larger than cyclopropyl, the carbocxcle is at a
position on the aryl or heteroaryl of R? which is meta- or para- to the amino bynd to

the aryl or heteroaryl of R?; or

(v)  amonocyclic, bicyclic or spiro-cyclic heterocycle which may contain up to 3
heteroatoms which are selected independently from N and O, and which is optionally
and independently substituted with one or more C,-Cg alkyl or C5-C carbocycle

which are optionally substituted with hydroxy or one or more halogen, wherein said
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heterocycle is attached to the aryl or heteroaryl of R2 by a single bond or a methylene
or ethylene linker and wherein, when present, said heterocycle is at a position on the

aryl of R which is meta- or para- to the amino bond to said aryl.

The compound of any one of claims 1-7, wherein R2 is substituted with one or more

The 3pmpound of any one of claims 1-8, wherein R? is substituted with a

sulfonamide.

10.  The compodqd of any one of claims 1-9, wherein R? is substituted with C;-Cg alkyl
optionally substituted With a hydroxyl or one or more halogen wherein, when selected to be
an alkyl larger than Cs, thdalkyl is present at a position on the aryl or heteroaryl of R which

is meta- or para- to the amino\pond to the aryl or heteroaryl of R,

11, The compound of any one\of claims 1-10, wherein R? is substituted with a
monocyclic, bicyclic, or spiro-cyclicarbocycle which is optionally substituted with a
hydroxyl, one or more halogen, or one og more linear, branched, or cyclic alkyl moieties of
up to 6 carbon atoms which are optionally Sybstituted with hydroxy or one or more halogen,
wherein said carbocycle is attached to the aryl\gr heteroaryl of R? by a single bond or a
methylene or ethylene linker and wherein, when present and selected to be a carbocycle
larger than cyclopropyl, the carbocycle is at a position on the aryl or heteroaryl of R? which is

meta- or para- to the amino bond to the aryl or heteroary\ of R?.

12.  The compound of any one of claims 1-10, wherein RXis substituted with a
monocyclic, bicyclic or spiro-cyclic heterocycle which may cotgin up to 3 heteroatoms
which are selected independently from N and O, and which is optidgally and independently
substituted with one or more C,-Cs alkyl or C5-Cq carbocycle which ak¢ optionally substituted
with hydroxy or one or more halogen, wherein said heterocycle is attacheq to the aryl or
heteroaryl of R?by a single bond or a methylene or ethylene linker and whergin, when
present, said heterocycle is at a position on the aryl of R? which is meta- or parax to the amino

bond to said aryl.

13.  The compound of claim 12, wherein the heterocycle is a piperazinyl, morpholiny],
piperidinyl, diazabicyclooctanyl, diazabicycloheptanyl, or oxanyl, which is optionally an
independently substituted with one or more C;-Cg alkyl which are optionally substituted with

hydroxy or one or more halogen.
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2

C}L,; (\Ni‘%
.N

The compound of claim 13, wherein the heterocycle is , H \)

N

15.  The compound of any one of claims 1-14, wherein the carbocycle or heterocycle
attached to the aryl or heteroay] of R? is attached to the aryl or heteroaryl of R? by a single

bond or a methylene linker.

16.  The compound of claim 15, wherein the carbocycle or heterocycle attached to the aryl

or heteroaryl of R? is attached to the aryl 0 heteroaryl of R? by a single bond.

17. The compound of any one of claims 1-N), wherein the carbocycle or heterocycle

attached to the aryl or heteroaryl of R? is attached ¥g the aryl or heteroaryl of R? at a position

on R? which is meta- to the amino bond attached to R

18, The compound of any one of claims 1-16, wherein'the carbocycle or heterocycle

attached to the aryl or heteroaryl of R? is attached to the aryl O heteroaryl of R* at a position

on R? which is para- to the amino bond attached to R?.
19.  The compound of any one of claims 1-5, wherein R? is:

RG

.

\

R | wherein:

Réis -H, -F, -Cl, or a C;-C; alkyl or cyclopropyl which is optionally and

independently substituted with one or more halogen;,
one of R’» and R78 is -H, and the other is:

1) a halogen;
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(ii)  -SO,NR’F,, wherein each R7" is independently -H or a
linear or branched alkyl of up to 4 carbon atoms;

(iii)  aCy-Cq alkyl which is optionally substituted with one or

more halogen,; or

Y—72 o
/ N\
(iv) E\x—/ A‘(—/)n

A is >N- or >C(H)-;

, wherein:

E is -O-, >N(R?¥), or >C(H)-R3;
8 is -H or a C,-C; alkyl or C5-C¢ carbocycle which is

op¥jonally substituted with hydroxyl or one or more halogen;

RBis M or a C;-Cg alky! or C5-Cg carbocycle which is

optionall\substituted with hydroxy or one or more halogen,

and
nis0, I, or 2, an
when E is >N(R?), X\Y, and Z are defined as follows:

Z is >CH, and X dd Y are independently >CH, or
>C(CHs),, or both Xqnd Y are >CH- and are bonded

together through a meth¥ene or ethylene bridge; or

Y is >CH, or >C(CHj3),, and\X and Z are both >CH-

and are bonded together througha methylene or

ethylene bridge, and
when E is -O- or >C(H)-RP, X, Y, and Z are
20.  The compound of claim 19, wherein R® is -H, -F, -Cl, -CHs, or -CF;.
21.  The compound of claim 19 or 20, whereinnis 0 or 1.
22, The compound of claim 21, wherein nis 0.

23.  The compound of any one of claims 19-22, wherein one of R7 and R is -H, and the

other is:
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28.

optionally substituted with one or more -F.
29.
30.

31

33.
34.

35.

optionally substituted with one or more -F.
36.

37.
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The compound of any one of laims 1-23, wherein R’ is -H.

The compound of any one of clailys 1-23, wherein R is -F or -Cl.
The compound of any one of claims N23, wherein R? is -F.
The compound of any one of claims 1-23 \wherein R* is -CI.

The compound of any one of claims 1-27, wherein R* is a C-C5 alkyl or cyclopropyl

The compound of any one of claims 1-27, wherein R* is -CH;)
The compound of any one of claims 1-27, wherein R*is -H.
The compound of any one of claims 1-27, wherein R*is -Cl.
The compound of any one of claims 1-27, wherein R* is -F.

The compound of any one of claims 1-34, wherein R is a C,-C; alkyl or cyclogropyl

The compound of any one of claims 1-34, wherein R® is -H.

The compound of any one of claims 1-34, wherein R7 is -CHj.
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38.  The compound of any one of claims 1-34, wherein R is -CFj;.
39.  The compound of any one of claims 1-34, wherein R% is -F or -Cl.

The compound of claim 1 of Formula (II):

z

1

R? (1),

I
prd

or a pharmaceutically acceptable saltthereof, wherein:
R!is -CHj or -Cl;
R?is:

R7C

a) RES , wherein:
one of R® and R®B is -H, and the other is -H,\F, -Cl, -CHs, or CF;;

one of R7C and RP is -H, and the other is:

O K

Qi) -Cl;

(iii) -SO,NH,,

(iv) cyclohexyl,

(v)  t-butyl; or

(vi)
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c)
R*is -H or -CHj; and
R¥is-H or -F.

41.  The compound of claim 1 of Formula (III):

(1),
or a pharmaceutically acceptable salt thereof, wherein:
R!4 is methyl or cyclopropyl;

R8s -H, -F, or -Cl; and
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one of R’P and R is -H, and the other is a heterocycle of the formula:

I S % NS Nk
O ’H’I\(\) ’/O Fan"O ,HO/\/@ ’Q

UGS IO

b

42.

43.

or a pharmaceutically acceptable salt thereof, wherein R'is H\qr F; and R" is at a position

meta or para to the amino bond, and is morpholino or piperazinyNoptionally N-substituted

with -CH;, -CH,CFs, or -CH,CH,0H.

44. A compound, or a pharmaceutically acceptable salt thereof, havihg the structure:
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CH,
7

N

AN

2
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formula:
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or a pharmaceutically acceptable salt thereof.

48.  The compound of claim 44, wherein the compound is of the following formula:
N
| H
N’ o
sUene
|
\N)\N
H

or a pharmaceutically acceptable salt thereof.

49.  The compound ofclaim 44, wherein the compound is of the following formula:

or a pharmaceutically acceptable salt thereof.

51.  The compound of claim 44, wherein the compound is of the following form¥a:
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, or a pharthaceutically acceptable salt thereof.

54. A pharmaceutical composition comprising a compotd of any one of claims 1-53, or
a pharmaceutically acceptable salt thereof, and at least one phaxnaceutically acceptable

excipient.

55. A pharmaceutical combination comprising a compound of any\Qne of claims 1-53, or
a pharmaceutically acceptable salt thereof, or a pharmaceutical compositiyg of claim 54, and

at least one additional therapeutic agent.

56. A method of treating a proliferative disease in a subject in need thereof, the method

comprising administering to the subject an effective amount of a compound of any oxe of
claims 1-53, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composion

of claim 54.
57.  The method of claim 56, wherein the proliferative disease is cancer.

58.  The method of claim 57, wherein the cancer is a hematological cancer.

294


Sindhu.Prabhakaran
Line


WO 2022/126133 PCT/US2021/072858
59.  The method of claim S8, wherein the cancer is leukemia.

The method of claim 59, wherein the cancer is an acute leukemia.
The method of claim 60, wherein the acute leukemia is acute myeloid leukemia or

acute lymphocytic leukemia.

62.  The method of claim 59, wherein the cancer is a chronic leukemia.

63.  The m¥thod of claim 62, wherein the chronic leukemia is chronic myeloid leukemia

64.  The method okclaim S8, wherein the cancer is a lymphoma.

65.  The method of clayn 64, wherein the cancer is Hodgkin’s lymphoma.

66.  The method of claim 64, wherein the cancer is non-Hodgkin’s lymphoma.

67.  The method of claim 58, wherein the cancer is multiple myeloma.
68.  The method of claim 57, wherely the cancer comprises a solid tumor.

69.  The method of claim 57, wherein thé\cancer is: lung cancer, brain cancer, thyroid
cancer, anaplastic astrocytoma, liver canger, pancreatic cancer, skin cancer,
melanoma, metastatic melanoma, colorectalcancer, breast cancer, prostate cancer,
renal cancer, hepatocellular cancer, ovarian cancer, an HPV-associated cancer,
multiple myeloma, myelodysplastic syndrome, a hematological cancer, or

myelofibrosis.

70.  The method of claim 57, 68 or 69, wherein the cancer is ngp-small cell lung cancer

(NSCLC).

71.  The method of claim 57, 68 or 69, wherein the cancer is neuroblastpma or

glioblastoma.

72.  The method of claim 57, 68 or 69, wherein the cancer is anaplastic thyroi

(ATC).
73.  The method of claim 57, 68 or 69, wherein the cancer is colon carcinoma.

74.  The method of claim 57, 68 or 69, wherein the cancer is hepatocellular carcinoma
(HCC).
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78.

79.

80.

81.

82.

83.

84,

85.
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The method of claim 57, 68 or 69, wherein the cancer is pancreatic carcinoma.

The method of claim 57, 68 or 69, wherein the cancer is anaplastic large cell

lymphoma (ALCL) or myelodysplastic syndrome.
The method of claim 57, 68 or 69, wherein the cancer is anaplastic astrocytoma.

The\method of claim 57, 68 or 69, wherein the cancer is pancreatic ductal

adenocarcinoma.

The method\of claim 57 or 68, wherein the cancer is gastric cancer, breast cancer,

ovarian cancernpancreatic cancer, or mesothelioma.
The method of claim\57 or 68, wherein the cancer is ovarian cancer.
The method of claim 80, Wherein the ovarian cancer is an adult granulosa cell tumor.

The method of claim 57, 68 on\¢9, wherein the cancer is an HPV-associated cancer
selected from cervical cancer, orogharyngeal cancer, anal cancer, vulvar/vaginal

cancer, or penile cancer.

A method of treating a fibrotic disease, diSprder, or condition in a subject in need
thereof, comprising administering to the subjsgt a therapeutically effective amount of
a compound of any one of claims 1-53, or a phalnaceutically acceptable salt thereof,

or a pharmaceutical composition of claim 54.

The method of claim 83, wherein the fibrotic disease, didgrder, or condition is lung
fibrosis, liver fibrosis, cardiac disease, cardiac fibrosis or redenosis, vascular fibrosis,
kidney fibrosis, skin fibrosis, gastrointestinal fibrosis, bone maNow fibrosis,

athrofibrosis, Dupuytren’s contracture, mediastinal fibrosis, Peyronje’s disease,

age-related macular degeneration, chronic wound, or psoriasis.

A method of inhibiting tumor growth in a subject in need thereof, the method

comprising administering to the subject an effective amount of a compound of any
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89,

90.

91.

92.

93.

94.
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one of claims 1-53, or a pharmaceutically acceptable salt thereof, or a pharmaceutical

composition of claim 54.

A method of inhibiting ALK-5 activity in vivo or in vitro, the method comprising
contacting ALK-5 with a compound of any one of claims 1-53, or a pharmaceutically

ceptable salt thereof, or a pharmaceutical composition of claim 54.
The method of claim 86, wherein the inhibiting occurs iz vivo in a subject.
The methoy of claim 86, wherein the inhibiting occurs in vitro.

A method of trexting an inflammatory disease, disorder, or condition in a subject in
need thereof, compxising administering to the subject a therapeutically effective
amount of a compound\of any one of claims 1-53, or a pharmaceutically acceptable

salt thereof, or a pharmac®ytical composition of claim 54.

The method of claim 89, wherdn the inflammatory disease, disorder, or condition is
non-alcoholic fatty liver disease (NAFLD), alcoholic steatohepatitis (ASH), non-
alcoholic steatohepatitis (NASH), priiary biliary cholangitis (PBC), primary

sclerosing cholangitis, autoimmune hep(tis, skin inflammation, or psoriasis.

The method of claim 89 or 90, wherein the inlammatory disease, disorder, or

condition is an autoimmune disease, disorder, orcondition.

The method of claim 91, wherein the autoimmune dissase, disorder, or condition is
osteoarthritis, theumatoid arthritis, pain, inflammatory bowel disease, a respiratory

disorder, or a skin disorder.

A method of treating cachexia in a subject, the method comprising administering to
the subject an effective amount of a compound of any one of claims \-53, or a
pharmaceutically acceptable salt thereof, or a pharmaceutical compositiyg of claim

54.

A method for promoting immune infiltration in a tumor-immune microenviromext in
a subject in need thereof, comprising administering to the subject an effective amouyt
of a compound of any one of claims 1-53, or a pharmaceutically acceptable salt

thereof, or a pharmaceutical composition of claim 54.
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95.

96.

97.

98.

99.

100.

101.

A method for inhibiting epithelial-to-mesenchymal transition in a tumor in a subject
in need thereof, comprising administering to the subject an effective amount of a
compound of any one of claims 1-53, or a pharmaceutically acceptable salt thereof, or

pharmaceutical composition of claim 54.

A method for modulating the tumor-immune microenviroment in a subject in need
thereof, xomprising administering to the subject an effective amount of a compound
of any one &f claims 1-53, or a pharmaceutically acceptable salt thereof, or a

pharmaceutica\composition of claim 54.

A method for increaging tumor vasculature or blood flow to a tumor or both in a
subject in need thereof\comprising administering to the subject an effective amount
of a compound of any oneN\pf claims 1-53, or a pharmaceutically acceptable salt

thereof, or a pharmaceutical eQmposition of claim 54.

A method for inhibiting metastasis\pf a cancer in a subject in need thereof, comprising
administering to the subject an effectrixe amount of a compound of any one of claims
1-53, or a pharmaceutically acceptable st thereof, or a pharmaceutical composition

of claim 54,

A method of treating a fibrotic, inflammatory or proliferative disease or condition
which is susceptible to inhibition of the TGFf} signaliag pathway, the method
comprising administering to a subject suffering from sal{ fibrotic, inflammatory or
proliferative disease or condition a compound of any one okclaims 1-53, or a
pharmaceutically acceptable salt thereof, or a pharmaceutical domposition of claim

54, in an amount effective to inhibit TGFp signaling.
The method of any one of claims 56-87 and 89-99, wherein the subjecNis a human.

The method of any one of claims 56-84, 89-92, and 96-100, wherein the canger,
fibrotic disease, disorder or condition, inflammatory disease, disorder or conditon, or
proliferative disease, disorder or condition is driven by TGF-f signaling, or utiliz

the TGF-p signaling pathway for disease progression.
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102.

103.

104.

105.

106.

107.

108.

109.

110.

111,

112.

The method of any one of claims 56-84, 89-92, and 96-101, wherein the cancer,
fibrotic disease, disorder or condition, inflammatory disease, disorder or condition, or
proliferative disease, disorder or condition expresses or has mutant forkhead box 1.2

(FOXL2) or FOXL2.

e method of any one of claims 56-84, 89-92, and 96-102, wherein the cancer,
fibrytic disease, disorder or condition, inflammatory disease, disorder or condition, or
prolifengtive disease, disorder or condition is associated with an elevated level of
phosphorNated SMAD 2 (pSMAD?2) or alpha smooth muscle actin (a-SMA).

The method of any one of claims 57-82, 96, and 99-103, wherein the cancer exhibits

an excluded or desgrt phenotype.

The method of any onexf claims 56-87 and 89-103, further comprising administering

one or more additional thetgpeutic agents to the subject.

The method of claim 105, wher&in at least one of the additional therapeutic agents is

an anti-cancer agent.

The method of claim 106, wherein at least one of the additional therapeutic agents is

taxol or abraxane, or a pharmaceutically acoeptable salt thereof.

The method of any one of claims 105-107, wherdin at least one of the additional

therapeutic agents is an immune checkpoint inhibitox

The method of any one of claims 105-108, wherein at least one of the additional

therapeutic agents is a PD-1 or PD-L1 inhibitor.

The method of any one of claims 56-87 and 89-109, further compxising treating the

subject with radiation therapy or surgery.

A method for enhancing the activity of one or more therapeutic agents for\reating
cancer in a subject in need thereof, comprising administering to the subject a
effective amount of a compound of any one of claims 1-53, or a pharmaceutical

acceptable salt thereof, or a pharmaceutical composition of claim 54.

The method of claim 111, further comprising administering the one or more

therapeutic agents to the subject.
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113.  The method of claim 111 or 112, wherein at least one of the therapeutic agents is an

anti-cancer agent.

The method of any one of claims 111-113, wherein at least one of the therapeutic

agents is taxol or abraxane, or a pharmaceutically acceptable salt thereof.

115. The method of any one of claims 111-114, wherein at least one of the therapeutic

agentd\is an immune checkpoint inhibitor.

116.  The methoy of any one of claims 111-115, wherein at least one of the additional

therapeutic aggnts is a PD-1 or PD-L1 inhibitor.

117. A compound of Foxnula Int-AS:

HaN Int-A5,

or a salt thereof, wherein:
Rlis a C;-Cs alkyl or C5-Cs carbocycle, or a helogen;
R}is-H, -F, or -Cl; and
R*is -H, a halogen, or a C,-C; alkyl or cyclopropyl, optionally substituted with one or
more -F.
118. A process for preparing the compound of claim 117 or a salt thgreof, comprising:

(2) providing a compound of Formula IntA-4:

Int-A4

, and reducing the azide functional group tdan

amino functional group using a palladium-catalyzed reduction,

wherein:
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Rlis a C,-C;s alkyl or C5-Cs carbocycle, or a halogen;
R’ is -H, -F, or -Cl; and

R%is -H, a halogen, or a C,-C; alkyl or C; carbocycle optionally substituted

with one or more -F.

Int-A3, with sodium azide, wherein R!, R? and R*

are as defined for the &ompound of Formula Int-A4.

Int-A2, with phosphorousoxytrichloride, wherein

R!, R* and R* are as defined for the compound of Formula Int-A4.

121.  The process of claim 120, further comprising preparihg the compound Int-A2 by

treating the compound of Formula Int-A1:
R3 4
Ve
7 NH,

R Int-A1, or a salt thereof, with sodiuxn nitrite in an

acid solution, wherein R!, R* and R* are as defined for

compound of Formula Int-A4.

122. A compound of Formula Int-B2:
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R’is-H, -F, or a C,-C; al
F.

1 or cyclopropyl, optionally substituted with one or more -

123. A process for preparing the compoynd of claim 122, or a salt thereof, comprising:

~N
L.
N" ClInt-B1, and reacting it with a compound of
Formula Int-AS:

NHz Int-AS5, in the presence of a

palladium coupling catalyst,

wherein:

Rlis a C;-Cs alkyl or C5-Cs carbocycle, or a halogen;
R?*is -H, -F, or -Cl;

R*is -H, a halogen, or a C;-C; alkyl or cyclopropyl, optionally substituted

with one or more -F; and
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R3is -H, -F, or a C-Cs alkyl or cyclopropyl, optionally substituted with one or

more -F.



Sindhu.Prabhakaran
Line


1005038707

CLAIMS

What is claimed is:

1. A compound of Formula (I):

L

R? (I)

T
p

or a pharmaceutically acceptable salt thereof, wherein:

R!is a Ci-Cs alkyl, C3-Cs carbocycle, or a halogen;

R2 is an aryl of at least 6 carbon atoms or nitrogen-containing heteroaryl of at least 6

atoms, optionally substituted with one or more of:

(1) one or more halogens;

(i) a C1-Ce alkyl optionally substituted with a hydroxyl or one or more halogen

wherein, when selected to be an alkyl larger than Cs, the alkyl is present at a

position on the aryl or heteroaryl of R? which is meta- or para- to the amino
bond to the aryl or heteroaryl of R%;

(iii)  a sulfonamide;

(iv)  amonocylic, bicyclic, or spirocyclic carbocycle which is optionally

substituted with a hydroxyl, one or more halogen, or one or more linear,

branched, or cyclic alkyl moieties of up to 6 carbon atoms which are

optionally substituted with hydroxy or one or more halogen, wherein said

carbocycle is attached to the aryl or heteroaryl of R? by a single bond or a

methylene or ethylene linker and wherein, when present and selected to be a

carbocycle larger than cyclopropyl, the carbocycle is at a position on the aryl
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or heteroaryl of R? which is meta- or para- to the amino bond to the aryl or

heteroaryl of R?; or

V) a monocyclic, bicyclic or spirocyclic heterocycle which may contain up to 3

heteroatoms which are selected independently from N and O, and which is

optionally and independently substituted with one or more C1-Cg alkyl or Cs-

Cg_carbocycle which are optionally substituted with hydroxy or one or more

halogen, wherein said heterocycle is attached to the aryl or heteroaryl of R by

a single bond or a methylene or ethylene linker and wherein, when present,

said heterocycle is at a position on the aryl of R which is meta- or para- to the

amino bond to said aryl;

R3is -H, -F or -Cl;

R*is -H or a halogen, or a C;-C; alkyl or cyclopropyl optionally substituted with one

or more -F: and

R is -H or -F, or a C;-C3 alkyl or cyclopropyl optionally substituted with one or more

-F.

2. The compound of claim 1, wherein R! is a C;-Cs alkyl or C3-Cs carbocycle.

3. The compound of claim 1 or claim 2, wherein R! is -CH3_cyclopropyl, -Cl or -F.
4. The compound of any one of claims 1-3, wherein R? is a phenyl or pyridinyl

optionally substituted with one or more of:

(1) one or more halogens;

(i) a C1-Ce alkyl optionally substituted with a hydroxyl or one or more halogen

wherein, when selected to be an alkyl larger than Cs, the alkyl is present at a position

on the aryl or heteroaryl of R which is meta- or para- to the amino bond to the aryl or

heteroaryl of R%;

(iii)  a sulfonamide;

(iv)  amonocylic, bicyclic, or spirocyclic carbocycle which is optionally

substituted with a hydroxyl, one or more halogen, or one or more linear, branched, or

cyclic alkyl moieties of up to 6 carbon atoms which are optionally substituted with

hydroxy or one or more halogen, wherein said carbocycle is attached to the aryl or

heteroaryl of R2by a single bond or a methylene or ethylene linker and wherein, when
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present and selected to be a carbocycle larger than cyclopropyl, the carbocycle is at a

position on the aryl or heteroaryl of R which is meta- or para- to the amino bond to

the aryl or heteroaryl of R2; or

V) a monocyclic, bicyclic or spirocyclic heterocycle which may contain up to 3

heteroatoms which are selected independently from N and O, and which is optionally

and independently substituted with one or more C;-C¢ alkyl or C3-Cg_carbocycle

which are optionally substituted with hydroxy or one or more halogen, wherein said

heterocycle is attached to the aryl or heteroaryl of R2by a single bond or a methylene

or ethylene linker and wherein, when present, said heterocycle is at a position on the

aryl of R2 which is meta- or para- to the amino bond to said aryl.

5. The compound of any one of claims 1-3, wherein R? is:

R6

A

]

R™ . wherein:

R is -H, -F, -Cl, or a C;-C3 alkyl or cyclopropyl which is optionally and

independently substituted with one or more halogen;

one of R’ and R7B is -H, and the other is:

6)] a halogen;

(i)  -SO,NR7F,, wherein each R™ is independently -H or a

linear or branched alkyl of up to 4 carbon atoms:

(iii))  a C;-Ce alkyl which is optionally substituted with one or

more halogen: or

A
(iv) \XJ n

A is N- or C(H);

, wherein:

E is O, N(R?), or C(H)(R'3y;

R3 is -H or a C;-Cs alkyl or C3-C¢ carbocycle which is

optionally substituted with hydroxyl or one or more halogen:
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R13 is -H or a C1-Cg alkyl or C3-Cg carbocycle which is

optionally substituted with hydroxy or one or more halogen;

and

nis 0. 1. or2. and

when E is N(R®), X, Y, and Z are defined as follows:

Z is C(H); and X and Y are independently C(H), or

C(CH3)2, or both X and Y are C(H) and are bonded

together through a methylene or ethylene bridge; or

Y is C(H); or C(CHj3)2, and X and Z are both C(H) and

are bonded together through a methylene or ethylene

bridge, and

when E is O or C(H)(R?), X, Y, and Z are C(H),.

6. The compound of claim 5, wherein R® is -H, -F, -Cl, -CHj3, or -CFsi.

7. The compound of claim 5 or claim 6, wherein one of R’ and R is -H, and the other

o) o, 1
(J

N
N
H

|

OH N5
S

Y

? 0,1 0,1
[N J ) 0,1
T — N0
N N
‘ | ,or 0
8. The compound of any one of claims 1-7, wherein R? is -H.
9. The compound of any one of claims 1-8, wherein R* is -CF3 -CH; —H, —Cl, or -F.
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10. The compound of claim 6, wherein R* is —H.

11. The compound of any one of claims 1-10, wherein R? is —H., -CH3_-CF3_or -F.

12. The compound of claim 11, wherein R is —H.
13.  The compound of claim 1 of Formula (II):
R
N N \
R

z

L

R® (II),

or a pharmaceutically acceptable salt thereof, wherein:

R!is -CHj3 or -CI;

R?is:

R7D

a) R , wherein:

one of R% and R®® is -H, and the other is -H, -F. -Cl, -CHjs, or CF3:

one of R7C and R7P is -H, and the other is:

o K
(i) -Cl

(iii) -SO,NHo;

(iv)  cyclohexyl;
(v)  t-butyl; or
(vi)
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14.

N
) 0.1 Jy\ﬁ)o,l #iﬁ)Ol
N ,
LI
\
N
/N Neon,
b) — \__/ . or
N —_—
/ N—n —CH,4
_ \_/

c)

R*is -H or -CHj3; and

R3is -H or -F.

The compound of claim 1 of Formula (III):

(I1I),

or a pharmaceutically acceptable salt thereof, wherein:

R!4 is methyl or cyclopropyl;

R®B is -H, -F, or -Cl; and

280



1005038707

one of R’® and RE is -H, and the other is a heterocycle of the formula:

N N N NS N N
O H"\Q ,/“Q Fsz"Q ’HO/\/'\Q OQ

L) 2

L}

o i ,
IS RSN

L)

15. The compound of claim 1 having the following structure:

CHa

=
A

z

—
.
e
RI 2

or a pharmaceutically acceptable salt thereof, wherein R' is H or F; and R" is at a position

meta or para to the amino bond, and is morpholino or piperazinyl optionally N-substituted

with -CHs, -CH>CF3;, or -CH,CH,OH.

16. A compound, or a pharmaceutically acceptable salt thereof, selected from:

281



1005038707

H4C

HN
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7\ T

\__ v\ \

() A
Q)

= T

2 ) E -

—Z Z
\__/
Iz
—2Z
— 3/
/
A\ /%
5
)
Z—
Nz
N7 .
T
=z
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NH

NCHs

2\ Z
()

ﬁ
I/
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—N
HsC ) \
HN \ N
\ /
E NH
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N N
k/N\CHal H

O
Z N
« |
Y
N /N
T
o/ﬁ
l\/N\/©/
CHs
/N\N CH
AN / /N\/N
HN N H N\
HN
o Ly
N N
Y Cl,
il
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CHj CH;

_ “ |
Y N R
N‘ P K\|(
T X

NH \(N N
or o
8)
_N
HaC , Or

17. The compound of claim 16, wherein the compound is of the following formula:
N7 N |
N NH N
S ot
N)\u

or a pharmaceutically acceptable salt thereof.

18. The compound of claim 16, wherein the compound is of the following formula:
NZ N |
N NH cl (\N/
-~ N
N)\H

or a pharmaceutically acceptable salt thereof.

19. The compound of claim 16, wherein the compound is of the following formula:
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or a pharmaceutically acceptable salt thereof.

20. The compound of claim 16, wherein the compound is of the following formula:

(I

§
o) r
|
XN
N)\N
H

or a pharmaceutically acceptable salt thereof.

21. The compound of claim 16, wherein the compound is of the following formula:

N H
eNe!
[
\N)\N N/\
H K/ 0
or a pharmaceutically acceptable salt thereof.
22. The compound of claim 16, wherein the compound is of the following formula:

H (\O

¥

N
H

or a pharmaceutically acceptable salt thereof.

23. The compound of claim 16, wherein the compound is of the following formula:
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or a pharmaceutically acceptable salt thereof.

24. The compound of claim 16, wherein the compound is of the following formula:

Y
HN N N N\)
X
g |
, or a pharmaceutically acceptable salt thereof.

25. The compound of claim 16, wherein the compound is of the following formula:

, or a pharmaceutically acceptable salt thereof.

26. A pharmaceutical composition comprising a compound of any one of claims 1-25, or

a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable

excipient.

27. Use of a compound of any one of claims 1-25 in the manufacture of a medicament for

inhibiting ALK-5 activity in vivo or in vitro.
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