wo 20207258006 A 1 |0 0000 KO0 00 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
30 December 2020 (30.12.2020)

(10) International Publication Number

WO 2020/258006 A1

WIPO I PCT

(51) International Patent Classification:

CO7D 401/14 (2006.01) CO7D 487/04 (2006.01)
CO7D 405/14 (2006.01) A61K 31/444 (2006.01)
CO7D 401/12 (2006.01) A61K 31/4439 (2006.01)
CO7D 493/08 (2006.01) A61P 35/00 (2006.01)

(21) International Application Number:
PCT/CN2019/092677

(22) International Filing Date:
25 June 2019 (25.06.2019)

(25) Filing Language: English
(26) Publication Language: English
(71) Applicant: INVENTISBIO SHANGHAI LTD.

[CN/CN]; 1000 Zhangheng Road, Building #63, Pudong,
Shanghai 201203 (CN).

Inventors: DAI, Xing; 1000 Zhangheng Road, Building
#63, Pudong, Shanghai 201203 (CN). WANG, Yaolin;
1000 Zhangheng Road, Building #63, Pudong, Shanghai
201203 (CN). JIANG, Yucheng; 1000 Zhangheng Road,
Building #63, Pudong, Shanghai 201203 (CN). LIU, Yan-
qin; 1000 Zhangheng Road, Building #63, Pudong, Shang-
hai 201203 (CN). NIU, Haotao; 1000 Zhangheng Road,
Building #63, Pudong, Shanghai 201203 (CN). WANG,
Zhenwu, 1000 Zhangheng Road, Building #63, Pudong,
Shanghai 201203 (CN). HAN, Zixing, 1000 Zhangheng
Road, Building #63, Pudong, Shanghai 201203 (CN). TAO,
Liangshan; 1000 Zhangheng Road, Building #63, Pudong,
Shanghai 201203 (CN). WENG, Jifang; 1000 Zhangheng
Road, Building #63, Pudong, Shanghai 201203 (CN). SHI,
Zhe; 1000 Zhangheng Road, Building #63, Pudong, Shang-
hai 201203 (CN).

Agent: KINGSOUND & PARTNERS; 11/F, Block B,
Kingsound International Center, 116 Zizhuyuan Road,
Haidian District, Beijing 100097 (CN).

(72)

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
with international search report (Art. 21(3))

(54) Title: HETEROCYCLIC COMPOUNDS, PREPARATION METHODS THEREFOR, AND METHODS OF USES THEREOF

(57) Abstract: Provided herein are novel heterocyclic compounds, for example, compounds having For-

Ra\ N mula . Also provided herein are methods of preparing the compounds and methods of using the same,
J\?,Rz for example, in inhibiting TGF-beta mediated signaling and/or for treating cancer.
S
A
| R
R 4—Het

Formula I,



WO 2020/258006 PCT/CN2019/092677

HETEROCYCLIC COMPOUNDS, PREPRATION METHODS THEREFOR,
AND METHODS OF USES THEREOF

BACKGROUND OF THE INVENTION

Field of the Invention

[1] In various embodiments, the present invention generally relates to novel heterocyclic
compounds, pharmaceutical compositions, methods of preparing, and methods of using, such

as for treating cancer.

Background Art

[2] The transforming growth factor B {TGF) consists a family of regulatory growth
factors and cytokine that have pletotropic activities in a broad range of tissues and organs.
Active TGF homodimer binds to heterodimenc TGF type [ and type Il receptor complex
resuiting in the phosphorylation of type I receptor which in turn phosphorylates
downstream effectors Smad?2 and Smad3. The activation of TGFp signaling pathway
triggers the downstream biologic effects which include cell growth, differentiation and
development (L1 and Flavell 2008, Cell, 134, 392-404, Derynck and Badi, 2019, Sci.
Signal. 12, eaav5183}. Aberrant regulation of the TGF- signaling pathway is associated

with immune disorder that contribuies to various diseases such as cancer and fibrosis,

BRIEF SUMMARY OF THE INVENTION

[3] In various embodiments, the present disclosure provides novel compounds. Typically,
the compounds herein are TGFR1 and/or TGFBRII inhibitors and can inhibit TGF-beta
mediated signaling. The compounds herein are useful for treating various diseases or
disorders, such as cancer, {ibrosis or immune related discases.

[4] Some embodiments of the present disclosure are directed to a compound of Formula I, II,

11, or IV, or a pharmaceutically acceptable salt thereof:

NN =N,
S O =
A ] R1A
Het R 7 \Z1A
R? RS(\N \N)
H
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Formula I11 Formula IV
wherein the variables are defined herein.
[5] In some embodiments, the compound of Formula I can have a subformula of Formula I-1,

I-2, I-3, I-4, or I-5, as defined herein. In some embodiments, the compound of Formula 11
can have a subformula of Formula II-1, 1I-2, 1I-3, 1I-4, 1I-5, 1I-6, or 1I-7, as defined herein. In
some embodiments, the compound of Formula III can have a subformula of Formula III-1 III-
2, or I1I-3, as defined herein. In some embodiments, the present disclosure provides a
compound selected from any of Compound Nos. 1-90, or a pharmaceutically acceptable salt
thereof.

[6] Certain embodiments of the present disclosure are directed to a pharmaceutical
composition comprising one or more of the compounds of the present disclosure (e.g., a
compound of Formula I (e.g., Formula I-1, 1-2, 1-3, I-4, or I-5), Formula II (e.g., Formula II-
1, II-2, II-3, 1I-4, II-5, 11-6, or 1I-7), Formula II-S, Formula I1I (e.g., Formula I1I-1, I1I-2, or
111-3), Formula III-S, Formula IV, or any of Compound Nos. 1-90, or a pharmaceutically
acceptable salt thereof) and optionally a pharmaceutically acceptable excipient. The
pharmaceutical composition described herein can be formulated for different routes of
administration, such as oral administration, parenteral administration, or inhalation etc.

[7] Some embodiments of the present disclosure are also directed to a method of treating
cancer in a subject in need thereof. In some embodiments, the method comprises
administering a therapeutically effective amount of a compound of the present disclosure
(e.g., a compound of any of Formula I (e.g., Formula I-1, I-2, I-3, I-4, or I-5), Formula II
(e.g., Formula II-1, II-2, II-3, 11-4, II-5, 1I-6, or 1I-7), Formula II-S, Formula III (e.g., Formula
II-1, HI-2, or I1I-3), Formula III-S, Formula 1V, or any of Compound Nos. 1-90, or a
pharmaceutically acceptable salt thereof) or a therapeutically effective amount of a

pharmaceutical composition described herein.
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[8] It is to be understood that both the foregoing summary and the following detailed
description are exemplary and explanatory only, and are not restrictive of the invention

herein.

DETAILED DESCRIPTION OF THE INVENTION

91 Typically, the novel compounds described herein are useful in modulating TGF-beta
mediated signaling and can be used for treating or preventing diseases or disorders such as
cancer. As detailed herein, the novel compounds herein can inhibit TGFR1 and/or TGF3R2

kinase activities with high potency, selectivity, and with desirable pharmacokinetic profiles.

Compounds

[10] Compounds of the present disclosure typically have a pyrrazole core (e.g., Formula I, II,
or II-S), a pyridine core (e.g., Formula III), or a thiazole core (e.g., Formula IV). As detailed
herein, while substituents for the different core structures appear similar, each of these core

structures can provide a unique structure and activity relationship.

Formula I

[11] Some embodiments of the present disclosure provide a compound of Formula I, or a

pharmaceutically acceptable salt thereof:

3

R\ N

Sy
A
| R
4= Het
Formula I,

wherein:
Ais O or NH;

Het is an optionally substituted heteroaryl;

R! and R? are each independently hydrogen, halogen, -CN, -CO-G!, -SO»-G!, -NR'°R!!, -
O-R?, an optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted carbocyclic ring (e.g., Cs¢ carbocyclic ring),

an optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an
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optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10
membered heteroaryl);

or R! and R? together form an optionally substituted phenyl, an optionally substituted
heteroaryl, an optionally substituted carbocyclic or heterocyclic ring, e.g., an optionally
substituted 5-8 membered carbocyclic, or an optionally substituted 5-8 membered
heterocyclic ring;

R3 is hydrogen, a nitrogen protecting group, an optionally substituted alkyl, an optionally
substituted carbocyclic ring (e.g., C3 carbocyclic ring), an optionally substituted
heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an optionally substituted aryl
(e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10 membered heteroaryl);
R* is hydrogen, halogen, or -NHR?, wherein R’ is hydrogen, a nitrogen protecting group,
an optionally substituted alkyl, an optionally substituted carbocyclic ring (e.g., C36
carbocyclic ring), an optionally substituted heterocyclic ring (e.g., 5-8 membered
heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an optionally
substituted heteroaryl (e.g., 5-10 membered heteroaryl);

wherein G at each occurrence is independently hydrogen, -NR!°R!!, -O-R?, an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted carbocyclic ring (e.g., C3.¢ carbocyclic ring), an
optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an
optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10
membered heteroaryl);

wherein each of R'% and R!! at each occurrence is independently hydrogen, a nitrogen
protecting group, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted carbocyclic ring (e.g., C36
carbocyclic ring), an optionally substituted heterocyclic ring (e.g., 5-8 membered
heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an optionally
substituted heteroaryl (e.g., 5-10 membered heteroaryl); or R'” and R!! together form an
optionally substituted heterocyclic or heteroaryl ring, e.g., an optionally substituted 5-7
membered heterocyclic or an optionally substituted 5-10 membered heteroaryl; and
wherein R?” at each occurrence is independently hydrogen, an oxygen protecting group,
an optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted

alkynyl, an optionally substituted carbocyclic ring (e.g., C3.¢ carbocyclic ring), an
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optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an
optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10
membered heteroaryl).
[12] Typically, A in Formula I is oxygen and the Het in Formula I is an optionally substituted
5 or 6 membered heteroaryl having 1 or 2 ring nitrogens, such as pyridyl or pyrimidinyl.
[13] In atypical embodiment, the compound of Formula I can be characterized by Formula I-
I:

3
R\ N

S
0]

R1
Z \21
R5\N \N)
H
Formula I-1,
wherein Z' is CH or N, wherein R', R%, R3, and R” are defined herein.

[14] In some preferred embodiments, R! in Formula I is hydrogen. For example, in some

embodiments, the compound of Formula I can be characterized by Formula I-2:

3
R\ N

Sy

o)

Formula I-2,
wherein R?, R3, and R? are defined herein. In some embodiments, R! in Formula I is not
hydrogen. In some embodiments, R! and R? can together form an optionally substituted phenyl,
an optionally substituted heteroaryl (e.g., as described herein), an optionally substituted 5-8
membered carbocyclic (e.g., 5 or 6 membered carbocyclic), or an optionally substituted 5-8
membered heterocyclic ring (e.g., 5 or 6 membered heterocyclic ring).
[15] R*in Formula I is typically -NH-R?®, although in some embodiments, R* can be hydrogen
or halogen, which can for example serve as a synthetic intermediate.
[16] In some preferred embodiments, the compound of Formula I can be characterized by

Formula I-3, I-4, or I-5:
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Formula I-4 Formula I-5 ,

wherein R? and R? are defined herein.

[17] Various groups suitable for R? are described herein, which include for example a halogen,
optionally substituted alkyl, carbocyclic ring, heterocyclyl, phenyl, or heteroaryl.

[18] In some embodiments, R” can be a halogen, such as F, CL, or Br.

[19] In some embodiments, R? can be an optionally substituted alkyl group, such as optionally
substituted Ci- alkyl or Ci4 alkyl. For example, in some embodiments, R? can be an
unsubstituted Ci-4 alkyl, such as methyl, ethyl, isopropyl, tert-butyl. In some embodiments, R>
can be a Cy4 alkyl optionally substituted with 1-3 substituents independently selected from F,
Ci4alkyl, and Cialkoxy, for example, R? can be -CHF>, -CF3, -CH>-CHF: or -CH,-CFs.

[20] Carbocyclic rings can also be suitable R? groups. In some embodiments, R? can be an
optionally substituted saturated carbocyclic ring. For example, in some embodiments, R? can
be an optionally substituted cycloalkyl, such as an optionally substituted C3.¢ cycloalkyl. In
some embodiments, R? can be an unsubstituted C3.¢ cycloalkyl, e.g., cyclopropyl, cyclobutyl,
cyclopentyl, etc.

[21] In some embodiments, R? can be an optionally substituted heterocyclic ring. Typically,
the heterocyclic ring is a monocyclic ring containing one or two ring heteroatoms each
independently O, S, or N. Those skilled in the art would appreciate that typically, the
heterocyclic ring does not include O-O, O-S, S-S, O-N, S-N bond. Preferably, when present,
only one O or S atom is present. Non-limiting suitable examples of heterocyclic rings

include the following, each of which can be optionally substituted:
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1O 3-0000 O
HPO TP

In some embodiments, the heterocyclic ring can also be a bicyclic or polycyclic ring.
Examples of such heterocyclic rings are described herein. When present, the heterocyclic
ring can be attached to the remainder of the molecule via any of the available attaching
points, including an available ring nitrogen atom. In some embodiments, the heterocyclic
ring is unsubstituted. In some embodiments, the heterocyclic ring is optionally substituted
with 1-3 substituents independently selected from F, Ci4alkyl, and C14 alkoxy.

[22] Insome embodiments, R? can be an optionally substituted alkoxy, such as an optionally
substituted Ci.4 alkoxy. For example, in some embodiments, R? can be an unsubstituted Cj-4
alkoxy or a Ci4 alkoxy optionally substituted with 1-3 substituents independently selected
from F, Ci4 alkyl, and Ci alkoxy. In some embodiments, R? can be an optionally substituted
cycloalkoxy, such as an optionally substituted C36 cycloalkoxy. For example, in some
embodiments, R? can be an unsubstituted Cs.¢ cycloalkoxy or a C3.¢ cycloalkoxy optionally
substituted with 1-3 substituents independently selected from F, Ci4alkyl, and Ci4alkoxy.

[23] In some embodiments, R? can be an optionally substituted aryl, such as an optionally
substituted phenyl. For example, in some embodiments, R? can be an unsubstituted phenyl or
a phenyl optionally substituted with 1-3 substituents independently selected from halogen
(e.g., F), -CN, Ci4alkyl, fluorine substituted Ci-4 alkyl (e.g., CF3), Ci4 alkoxy, and fluorine
substituted Ci-4 alkoxy.

[24] In some embodiments, R? can be an optionally substituted heteroaryl, such as an
optionally substituted 5 or 6 membered heteroaryl. Typically, the heteroaryl is a monocyclic
ring containing 1-3 ring heteroatoms each independently O, S, or N. Those skilled in the art
would understand that typically, the monocyclic heteroaryl contains at most one ring atom
that is O or S. Non-limiting suitable examples of heteroaryl include the following, each of

which can be optionally substituted:
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H
00K LRLG
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When present, the heteroaryl can be attached to the remainder of the molecule via any of the
available attaching points, including an available ring nitrogen atom. In some embodiments,
the heteroaryl is unsubstituted. In some embodiments, the heteroaryl is optionally substituted
with 1-3 substituents independently selected from halogen (e.g., F), -CN, Ci4 alkyl, fluorine
substituted Ci4 alkyl (e.g., CF3), Ci4alkoxy, and fluorine substituted C1.4 alkoxy.

[25] Typically, R? in Formula I (including subformulae 1-1, 1-2, 1-3, I-4, and I-5) can be
selected from halogen, an optionally substituted C14 alkyl, an optionally substituted C3.¢
cycloalkyl, an optionally substituted 4-8 membered heterocyclyl, an optionally substituted C-
salkoxy, an optionally substituted Cs.¢ cycloalkoxy, an optionally substituted phenyl, and an
optionally substituted 5 or 6 membered heteroaryl. In some embodiments, the optionally
substituted Ci-4 alkyl, C36 cycloalkyl, 4-8 membered heterocyclyl, Ci14 alkoxy or Cs
cycloalkoxy is optionally substituted with 1-3 substituents independently selected from F, Ci-
salkyl, and Ci4 alkoxy; and the optionally substituted phenyl, or 5 or 6 membered heteroaryl
is optionally substituted with 1-3 substituents independently selected from halogen (e.g., F), -
CN, Ci4alkyl, fluorine substituted C14 alkyl, Ci4alkoxy, and fluorine substituted Ci4
alkoxy.

[26] In some preferred embodiments, R? is selected from a Ci.+ alkyl optionally substituted
with 1-3 fluorine; a C14 alkoxy optionally substituted with 1-3 fluorine; and a Cs¢cycloalkyl
optionally substituted with 1-3 substituents independently selected from fluorine and methyl.

[27] In some preferred embodiments, R? is selected from methyl, ethyl, isopropyl, methoxy, -
CHFo, -CF;, cyclopropyl, cyclobutyl, cyclopentyl, -CH2-CHFz and -CH»-CFs.

[28] Various groups suitable for R? are described herein, which include for example an
optionally substituted alkyl, carbocyclic ring, heterocyclyl, phenyl, or heteroaryl.

[29] In some embodiments, R3 can be an optionally substituted alkyl group, such as optionally
substituted Ci-¢ alkyl or Ci4 alkyl. For example, in some embodiments, R can be an
unsubstituted Ci-4 alkyl, such as methyl, ethyl, isopropyl, tert-butyl. In some embodiments, R?
can be a Cy4 alkyl optionally substituted with 1-3 substituents independently selected from F,
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Ci4alkyl, and Ci.4 alkoxy, for example, R3 can be -CHF>, -CFs, -CH2-CHFa, or -CHa-CFs. In
some embodiments, R can be a Ci-4 alkyl substituted with one C3.¢cycloalkyl, i.e., -Ci4
alkyl-(Cs. cycloalkyl), which can be further optionally substituted, at either or both of the Ci-

salkyl and Cs.¢ cycloalkyl, with 1-3 substituents independently selected from F, C14 alkyl,

e,
and Ci+alkoxy. For example, in some embodiments, R* can be [>_/ . In some
embodiments, R? can also be a Ci_+ alkyl substituted with one heterocyclyl (e.g., described
herein), which can be further optionally substituted, at either or both of the C14alkyl and the
heterocyclyl, with 1-3 substituents independently selected from F, Ci4alkyl, and Ci.4 alkoxy.
In some embodiments, R3 can also be an optionally substituted aralkyl (e.g., benzyl,
phenylethyl, etc.) or optionally substituted heteroaralkyl (e.g., a Ci4alkyl substituted with a 5
or 6-membered heteroaryl).

[30] Carbocyclic rings can also be suitable R?® groups. In some embodiments, R can be an
optionally substituted saturated carbocyclic ring. For example, in some embodiments, R? can
be an optionally substituted cycloalkyl, such as an optionally substituted C3.¢ cycloalkyl. In
some embodiments, R? can be an unsubstituted C3.¢ cycloalkyl, e.g., cyclopropyl, cyclobutyl,
cyclopentyl, etc. In some embodiments, R? can be a C3.6 cycloalkyl optionally substituted
with 1-3 substituents independently selected from F, Ci4alkyl (e.g., methyl), and C1.4 alkoxy.

[31] Insome embodiments, R3 can be an optionally substituted heterocyclic ring. Typically,
the heterocyclic ring contains one or two ring heteroatoms each independently O, S, or N.
Non-limiting suitable examples of heterocyclic rings include the following, each of which

can be optionally substituted:
HN N N N © 00 0 O
00 0-000 D D
H H H H NH NH
N [ j N N.__O CN)H (\ J (\
SRwA® AN,
o N s E/\f H o

In some embodiments, the heterocyclic ring can also be a bicyclic or polycyclic ring.
Examples of such heterocyclic rings are described herein. When present, the heterocyclic
ring can be attached to the remainder of the molecule via any of the available attaching

points, including an available ring nitrogen atom. In some embodiments, the heterocyclic
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ring is unsubstituted. In some embodiments, the heterocyclic ring is optionally substituted
with 1-3 substituents independently selected from F and Ci4 alkyl.

[32] Insome embodiments, R? can be an optionally substituted aryl, such as an optionally
substituted phenyl. For example, in some embodiments, R? can be an unsubstituted phenyl or
a phenyl optionally substituted with 1-3 substituents independently selected from halogen
(e.g., F), -CN, Ci4alkyl, fluorine substituted Ci-4 alkyl (e.g., CF3), Ci4 alkoxy, and fluorine
substituted Ci-4 alkoxy.

[33] Insome embodiments, R? can be an optionally substituted heteroaryl, such as an
optionally substituted 5 or 6 membered heteroaryl. Typically, the heteroaryl is a monocyclic
ring containing 1-3 ring heteroatoms each independently O, S, or N. Non-limiting suitable

examples of heteroaryl include the following, each of which can be optionally substituted:

H H

B OO0 L ROR
H Ny N N Ny H o} S
O OGO @k

When present, the heteroaryl can be attached to the remainder of the molecule via any of the
available attaching points, including an available ring nitrogen atom. In some embodiments,
the heteroaryl is unsubstituted. In some embodiments, the heteroaryl is optionally substituted
with 1-3 substituents independently selected from halogen (e.g., F), -CN, Ci4 alkyl, fluorine
substituted Ci4 alkyl (e.g., CF3), Ci4alkoxy, and fluorine substituted C1.4 alkoxy.

[34] Typically, R3in Formula I (including subformulae 1-1, 1-2, 1-3, I-4, and I-5) is selected
from an optionally substituted Ci-4 alkyl, an optionally substituted Cs.¢ cycloalkyl, an
optionally substituted 4-8 membered heterocyclyl (e.g., described herein), an optionally
substituted phenyl, and an optionally substituted 5 or 6 membered heteroaryl (e.g., described
herein). For example, in some embodiments, R? is a Ci4alkyl optionally substituted with 1-3
fluorine; a Cs.6 cycloalkyl optionally substituted with 1-3 substituents independently selected
from fluorine and Ci4alkyl (e.g., methyl); or a 4-8 membered heterocyclyl optionally
substituted with 1-3 substituents independently selected from fluorine and Ci4alkyl (e.g.,
methyl). In some embodiments, R? is a Ci alkyl substituted with one Cs.¢cycloalkyl, i.e., -
Ci4alkyl-(Cs.6 cycloalkyl), which can be further optionally substituted. In some
embodiments, R%is a phenyl optionally substituted with 1-3 substituents independently
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selected from halogen (e.g., F), -CN, Ci4 alkyl, fluorine substituted Ci4 alkyl, Ci-4 alkoxy,
and fluorine substituted Ci4 alkoxy; or a 5 or 6 membered heteroaryl (e.g., described herein)
optionally substituted with 1-3 substituents independently selected from halogen (e.g., F), -
CN, Ci4alkyl, fluorine substituted C14 alkyl, Ci4alkoxy, and fluorine substituted Ci4

alkoxy.
[35] In some preferred embodiments, R3can be methyl, ethyl, isopropyl, tert-butyl, -CHF, -

wl [ o
CF;, -CH,-CHEF», -CH»-CFs, : or

[36] In some preferred embodiments, R3 can be selected from:

-+ Eldﬂg Qg‘ @ @
oMy O S

NN

A

each of which is optionally substituted, for example, with 1 or 2 substituents
independently selected from F and methyl.

[37] In some more specific embodiments, R3can be selected from:

>4 Elp\rf Qg‘ Q @
HN%{ % QH };O) ij

|

(o) O

QTR

ZI

x

[38] In some preferred embodiments, R3 can be selected from:

A N
: :| | M
e N\//X“" N\;}%‘

1 \

In some preferred embodiments, R? can be
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each of which is optionally substituted, for example, with 1 or 2 substituents
independently selected from F, Cl, methyl, and CN.

[39] In some more specific embodiments, R3is selected from

QD 000
E;;E\F E;;}\CI F/E;;}>F E%;%\CN
CN cl [i:] F ~
O 00 Q&

[40] R*in Formula I is typically -NH-R?>, although in some embodiments, R* can be hydrogen

or halogen, which can for example serve as a synthetic intermediate.

[41] Various suitable R® groups are described herein. For example, in some embodiments, R’

is selected from:

OH

each of which is substituted with one substituent selected from ?L"— , -CONHa, and

0]
Il NH,
Wg?*o : : : -
< , and further optionally substituted. The phenyl, pyridyl, or pyrimidinyl can
connect to the remainder of the molecule via any of the available attaching points, and the
one substituent can be ortho, meta, or para to the connection. For example, in some

embodiments, R’ can be:
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%ﬁx S L, o oF o Jﬁ

| |

[42] Insome embodiments, R3 groups can be an optionally substituted phenyl. In some
embodiments, two adjacent substituents can join together to form an optionally substituted
carbocyclic or heterocyclic ring, typically a 5 or 6 membered ring. For example, in some

embodiments, R’ can be selected from:

HN 0]

wananannes 7 L W

Formula II

[43] Some embodiments of the present disclosure are directed to compounds of Formula II, or

a pharmaceutically acceptable salt thereof:
R3A
N
N—-R?
=
0)
R1A
Va Z1A
|
RSQN \N)
H
Formula II,

wherein the variables R'4, R*, R34, R3* and Z'* are defined herein.
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[44] Typically, in Formula II,
R!* is hydrogen, halogen, or an optionally substituted Ci alkyl;
R?* is ~CH2CF; or Cacycloalkyl, wherein the Cs.6 cycloalkyl is optionally substituted with
1-3 substituents independently selected from fluorine and methyl;
or R'* and R?” together form an optionally substituted heteroaryl, or an optionally substituted
heterocyclic ring, e.g., an optionally substituted 5-8 membered heterocyclic ring;
R34 is hydrogen, halogen, -CN, -CO-G', -S0,-G!, -NR'°R!"!, -O-R?, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted carbocyclic ring (e.g., C3 carbocyclic ring), an optionally substituted heterocyclic
ring (e.g., 5-8 membered heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an
optionally substituted heteroaryl (e.g., 5-10 membered heteroaryl);
Z'Ais N or CH;
R3% is hydrogen, a nitrogen protecting group, an optionally substituted alkyl, an optionally
substituted carbocyclic ring (e.g., C3 carbocyclic ring), an optionally substituted heterocyclic
ring (e.g., 5-8 membered heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an
optionally substituted heteroaryl (e.g., 5-10 membered heteroaryl);
wherein G' at each occurrence is independently hydrogen, -NR!°R!!, -O-R?, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted carbocyclic ring (e.g., Cs¢ carbocyclic ring), an optionally substituted
heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an optionally substituted aryl (e.g.,
phenyl), or an optionally substituted heteroaryl (e.g., 5-10 membered heteroaryl);
wherein each of R'% and R!! at each occurrence is independently hydrogen, a nitrogen
protecting group, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted carbocyclic ring (e.g., C3¢
carbocyclic ring), an optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic
ring), an optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl
(e.g., 5-10 membered heteroaryl); or R'% and R!! together form an optionally substituted
heterocyclic or heteroaryl ring, e.g., an optionally substituted 5-7 membered heterocyclic or
an optionally substituted 5-10 membered heteroaryl; and
wherein R?° at each occurrence is independently hydrogen, an oxygen protecting group, an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted

alkynyl, an optionally substituted carbocyclic ring (e.g., Cs¢ carbocyclic ring), an optionally
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substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an optionally substituted
aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10 membered heteroaryl).
[45] Insome preferred embodiments, R!4 in Formula II is hydrogen.
[46] In some embodiments, R' and R** can together form an optionally substituted heteroaryl
(e.g., as described herein), or an optionally substituted 5-8 membered heterocyclic ring (e.g.,
5 or 6 membered heterocyclic ring). For example, in some embodiments, the compound of

Formula II is characterized as having Formula II-1:

R3A

R%N SN
H
Formula II-1,
wherein R3* and R are defined herein.
[47] In some embodiments, the compound of Formula II is characterized as having Formula 1I-

2, 11-3, 1I-4, 1I-5, 11-6, or II-7:

R3A R3A
/N\ /N\
j/\/N—RZA N—-R?A
Sy .
o %o o]
QP e L)
[ > >~
N~ N N
HO N N
Formula II-2 Formula II-3
R3A R3A
/N\ /N\
N—R2A N
Sy Sy
O O
HO
Na S N =
N~ N N~ N
H HO H
Formula 1I-4 Formula II-5
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R3A R3A
/N\ /N
N N
o Sy
o]
2.0 9 HO
0L L) N A
> Na >
N N N~ N
H H
Formula II-6 Formula II-7

wherein R?* and R3” are defined herein.

[48] In some embodiments, R** can be —CH>CF. In some embodiments, R** can be

cyclobutyl optionally substituted with 1 or 2 substituents independently selected from
fluorine and methyl. In some embodiments, R** can be cyclopentyl optionally substituted

with 1 or 2 substituents independently selected from fluorine and methyl.

[49] Various suitable groups for R3* are described herein. In some embodiments, R3* can be

halogen (e.g., F, CL, or Br). In some embodiments, R3A can be any of those described herein
for R? in the context of Formula I. For example, in some embodiments, R34 in Formula 1T
(including subformulae 1I-1, II-2, II-3, 1I-4, II-5, 1I-6, and 11-7) can be selected from an
optionally substituted C14 alkyl, an optionally substituted Cs.¢ cycloalkyl, an optionally
substituted 4-8 membered heterocyclyl (e.g., described herein), an optionally substituted
phenyl, and an optionally substituted 5 or 6 membered heteroaryl (e.g., described herein). In
some embodiments, R** is a Ci-4 alkyl optionally substituted with 1-3 fluorine; a C3-6
cycloalkyl optionally substituted with 1-3 substituents independently selected from fluorine
and Ci4alkyl (e.g., methyl); or a 4-8 membered heterocyclyl optionally substituted with 1-3
substituents independently selected from fluorine and Ci4 alkyl (e.g., methyl). In some
embodiments, R3 is a Cy.+ alkyl substituted with one Cs.¢cycloalkyl, i.e., -Ci alkyl-(Cs-6
cycloalkyl), which can be further optionally substituted. In some embodiments, R**is a
phenyl optionally substituted with 1-3 substituents independently selected from halogen (e.g.,
F), -CN, Ci.4 alkyl, fluorine substituted Ci4 alkyl, C;-4 alkoxy, and fluorine substituted Ci4
alkoxy; or a 5 or 6 membered heteroaryl (e.g., described herein) optionally substituted with 1-
3 substituents independently selected from halogen (e.g., F), -CN, Ci.4 alkyl, fluorine
substituted Ci-4 alkyl, C14 alkoxy, and fluorine substituted C1.4 alkoxy.

[S0] In some preferred embodiments, R3A can be methyl, ethyl, isopropyl, tert-butyl, -CHF, -

> o > A,
CFs, -CHo>-CHF>, -CH»-CFs, or )

[51] In some preferred embodiments, R3A can be selected from:
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oy O™ S

A A

each of which is optionally substituted, for example, with 1 or 2 substituents
independently selected from F and methyl.

[52] In some more specific embodiments, R3A can be selected from:

>+ [;Lﬂ E:>€' E%;} sgzz

N\

HT:l( HT;;? [;:TH }J:::? Eij;

1

shogegs
,@’

[53] Insome embodiments, R* can be selected from:

O

ZI

In some preferred embodiments, R34 can be

o FrF K
HN HN NH
Qe ¥hmn O o
| i s r"J\JJ S
|
B
O 0 0 © 10 9 10 10 S/O
U e e S
g el e R RY RY

wherein R!° and R!" are defined herein. For example, in some embodiments, one of R0
and R!! can be hydrogen or a nitrogen protecting group, and the other of R'® and R!! can
be an optionally substituted Ci¢ alkyl, optionally substituted C3.¢ cycloalkyl, optionally
substituted 4-8 membered heterocyclyl, optionally substituted phenyl, or optionally
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substituted 5 or 6 membered heteroaryl. In some embodiments, the optionally substituted
Cisalkyl, Csgcycloalkyl, or 4-8 membered heterocyclyl, can be optionally substituted
with 1-3 substituents independently selected from F, Ci4alkyl, and C;4 alkoxy; and the
optionally substituted phenyl, or 5 or 6 membered heteroaryl is optionally substituted
with 1-3 substituents independently selected from halogen (e.g., F), -CN, Ci4 alkyl,
fluorine substituted C14 alkyl, C14alkoxy, and fluorine substituted C;4 alkoxy.

[54] In some preferred embodiments, R3A can be selected from:

0 30O

WwAannnne

| \
>

each of which is optionally substituted, for example, with 1 or 2 substituents
independently selected from F, Cl, methyl, and CN.

[55] Insome more specific embodiments, R** is an optionally substituted phenyl or heteroaryl

Q. Q. L
5 deh e,

[56] Various suitable groups for R>* are described herein, which includes any of those

selected from

described herein for R in the context of Formula I. For example, in some embodiments, R4

is selected from:
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OH
each of which is substituted with one substituent selected from 21"— , -CONHo», and

9/NH2
"%S\\o
< , and further optionally substituted. In some embodiments, R** can be selected

from:

HN 0}

wwwae /7 L snaanannae

i |
[57]1 Typically, R** in Formula II is -CH>CF3 or Cs.6 cycloalkyl, wherein the Cs.¢ cycloalkyl is
optionally substituted with 1-3 substituents independently selected from fluorine and methyl.
In some embodiments, provided that one of 1)-3) and/or one or 4) and 5) is true:
1) R3*is an optionally substituted phenyl;
2) R**is an optionally substituted 4-pyridyl, optionally substituted 3-pyridyl, substituted 2-
pyridyl, optionally substituted pyrimidinyl, or optionally substituted 5-membered
heteroaryl; examples of suitable substituents include F, methyl, Cl, -CN, etc.;

3) R3**is selected from:

I
(o) 0]
o) o) 0 0 2
R10 R10 R10 S\
o Ao wENV\ wjonn é11 R RM
wherein R'° and R!! are defined herein;
4) R is selected from
AN N
: | M \j 0
O - ”/NHZ
[ v, each of which is substituted with ~ , and further

optionally substituted,

HN o
cejges
JW\IIVV\I‘ J\I\I\f\l\l\l‘

5) R’Ais selected from
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then R?* in Formula II (including any of the applicable subformulae) can also be any of
those described herein for R? in the context of Formula I, except that R?* is preferably not
a halogen, -CN, -NR!°R'! or -O-R?.

[58] For example, in some embodiments, R** is an optionally substituted phenyl, an optionally
substituted 4-pyridyl, optionally substituted 3-pyridyl, substituted 2-pyridyl, optionally
substituted pyrimidinyl, or optionally substituted 5-membered heteroaryl, including any of
those exemplified herein, R*>* can be selected from an optionally substituted Ci.4 alkyl, an
optionally substituted Cs¢ cycloalkyl, an optionally substituted 4-8 membered heterocyclyl,
an optionally substituted phenyl, and an optionally substituted 5 or 6 membered heteroaryl.
In some embodiments, the optionally substituted C14alkyl, Cs¢ cycloalkyl, or 4-8 membered
heterocyclyl is optionally substituted with 1-3 substituents independently selected from F, Ci-
salkyl, and C14 alkoxy; and the optionally substituted phenyl, or 5 or 6 membered heteroaryl
is optionally substituted with 1-3 substituents independently selected from halogen (e.g., F), -
CN, Ci4alkyl, fluorine substituted C14 alkyl, Ci4alkoxy, and fluorine substituted Ci4
alkoxy. In some embodiments, R** can be methyl, ethyl, isopropyl, -CHF-, -CF;,
cyclopropyl, cyclobutyl, cyclopentyl, -CH>-CHF> or -CH>-CF3. In such embodiments, R3*
can be any of those described herein and R4 is typically hydrogen.

[59] Similarly, when R34 is selected from:

H
P & @2&2 B o
U U ? R10 )LS; Rﬂz:\; RQE:S\\

wherein R!° and R!! are defined herein,

R?A can be selected from an optionally substituted Ci-4 alkyl, an optionally substituted Cs-6
cycloalkyl, an optionally substituted 4-8 membered heterocyclyl, an optionally substituted
phenyl, and an optionally substituted 5 or 6 membered heteroaryl. In some embodiments, the
optionally substituted C14 alkyl, Cs¢ cycloalkyl, or 4-8 membered heterocyclyl is optionally
substituted with 1-3 substituents independently selected from F, C14 alkyl, and C14alkoxy; and
the optionally substituted phenyl, or 5 or 6 membered heteroaryl is optionally substituted with 1-
3 substituents independently selected from halogen (e.g., F), -CN, Ci.s alkyl, fluorine substituted
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Ci4alkyl, Ci-4 alkoxy, and fluorine substituted Ci4 alkoxy. In some embodiments, R** can be
methyl, ethyl, isopropyl, -CHF-, -CFj3, cyclopropyl, cyclobutyl, cyclopentyl, -CH2-CHF: or -CH»-
CFs. In such embodiments, R3* can be any of those described herein and R!'* is typically
hydrogen.

[60] Similarly, when R is:

A N
| M o)
© (/,\j N ’j g/NHZ
va\ivw _p!"\“‘ \/B“J‘ <

<™ cach of which is substituted with ~*% ©

HN 0
eoles
substituted, or R°* is b M R

substituted Ci-4 alkyl, an optionally substituted C3.¢ cycloalkyl, an optionally substituted 4-8

, and further optionally

can also be selected from an optionally

membered heterocyclyl, an optionally substituted phenyl, and an optionally substituted 5 or 6
membered heteroaryl. In some embodiments, the optionally substituted Ci4 alkyl, Cs6
cycloalkyl, or 4-8 membered heterocyclyl is optionally substituted with 1-3 substituents
independently selected from F, Ci4 alkyl, and C1.4 alkoxy; and the optionally substituted phenyl,
or 5 or 6 membered heteroaryl is optionally substituted with 1-3 substituents independently
selected from halogen (e.g., F), -CN, Ci4 alkyl, fluorine substituted C;_4alkyl, Ci.4 alkoxy, and
fluorine substituted Ci4alkoxy. In some embodiments, R** can be methyl, ethyl, isopropyl, -
CHFo, -CF;, cyclopropyl, cyclobutyl, cyclopentyl, -CH2-CHFz or -CH2-CFs. In such
embodiments, R3* can be any of those described herein and R!'# is typically hydrogen.

[61] Some embodiments of the present disclosure are directed to compounds of Formula II-S,

or a pharmaceutically acceptable salt thereof:

/
Iz

Formula II-S,
wherein the variables R'4, R?4, R34, R>* and Z'* can be any of those defined in the context of
Formula II. For example, R'*is preferably hydrogen and Z!'#is preferably hydrogen. In some

embodiments, R** can be methyl, ethyl, isopropyl, -CHF», -CFs, cyclopropyl, cyclobutyl,
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cyclopentyl, -CH>-CHF: or -CH>-CF3. In some embodiments, R* can be methyl, ethyl,

isopropyl, tert-butyl, -CHF2, -CF3, -CH2-CFs3, : or [: . In some more specific

embodiments, R** can be selected from:

>4 Elﬂy O‘E' E;M %

AN

|

oTwe
L

In some preferred embodiments, R34 can be . In some preferred

ZI

embodiments, R** can be selected from:

Formula II1

[62] Certain embodiments of the present disclosure are directed to compounds of Formula 111,

or a pharmaceutically acceptable salt thereof:

R3B N RZB

~

=
0O

Z1 B
R5B )
H
Formula 111,

wherein
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R?B and R*? are each independently hydrogen, halogen, -CN, -CO-G!, -SO»-G!, -
NR!R!, -O-R?, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted carbocyclic ring (e.g., C36
carbocyclic ring), an optionally substituted heterocyclic ring (e.g., 5-8 membered
heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an optionally
substituted heteroaryl (e.g., 5-10 membered heteroaryl);

7' is N or CH; and

R3B is hydrogen, a nitrogen protecting group, an optionally substituted alkyl, an
optionally substituted carbocyclic ring (e.g., C3¢ carbocyclic ring), an optionally
substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an optionally
substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10
membered heteroaryl);

wherein G at each occurrence is independently hydrogen, -NR!°R!!, -O-R?, an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted carbocyclic ring (e.g., C3.¢ carbocyclic ring), an
optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an
optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10
membered heteroaryl);

wherein each of R'° and R!! at each occurrence is independently hydrogen, a nitrogen
protecting group, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted carbocyclic ring (e.g., C3¢
carbocyclic ring), an optionally substituted heterocyclic ring (e.g., 5-8 membered
heterocyclic ring), an optionally substituted aryl (e.g., phenyl), or an optionally
substituted heteroaryl (e.g., 5-10 membered heteroaryl); or R'” and R!! together form an
optionally substituted heterocyclic or heteroaryl ring, e.g., an optionally substituted 5-7
membered heterocyclic or an optionally substituted 5-10 membered heteroaryl; and
wherein R?" at each occurrence is independently hydrogen, am oxygen protecting group,
an optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted carbocyclic ring (e.g., C3.¢ carbocyclic ring), an
optionally substituted heterocyclic ring (e.g., 5-8 membered heterocyclic ring), an
optionally substituted aryl (e.g., phenyl), or an optionally substituted heteroaryl (e.g., 5-10

membered heteroaryl).
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[63] Typically, Z'B in Formula III is CH.

[64] Various groups described herein are suitable for R*® in Formula III, which includes for
example, any of those described as suitable as R> in the context of Formula I. For example,
in some embodiments, R°® can be selected from:

Q4§ Q

AN

OH
each of which is substituted with one substituent selected from ~ , -CONHa, and
O
Il_NH,
g 53
< , and further optionally substituted, or R°® can be selected from:
HN 0]
o] 0]

VY Y Y Y R R WY, Y, VLV V.V, VS

| 1
[65] In some embodiments, the compound of Formula III can also be characterized as having

Formula III-1, 11I-2, or 111-3:

R3B B
R3B N\ R28 |N\ R
| =
Z o)
(o] ('S)"/O
HN— Va
N/ l i \ 2 _ \
= N~ N N~ N
HO H H
Formula I1I-1 Formula III-2
R3B N RZB
| ~
S
o)
HO
“1 1
Na N \N
H
Formula III-3

wherein R?2 and R3P are defined herein.



WO 2020/258006 PCT/CN2019/092677
25

[66] Suitable R*® groups are described herein. In some embodiments, R?® in Formula III
(including the subformulae III-1, I1I-2, and III-3) can also be any of those described herein
for R? in the context of Formula I. For example, in some embodiments, R?® can be an
optionally substituted C14 alkyl, an optionally substituted Cs.¢ cycloalkyl, an optionally
substituted 4-8 membered heterocyclyl, an optionally substituted phenyl, and an optionally
substituted 5 or 6 membered heteroaryl. In some embodiments, the optionally substituted C;-
salkyl, Csgcycloalkyl, or 4-8 membered heterocyclyl is optionally substituted with 1-3
substituents independently selected from F, Ci4alkyl, and Ci4 alkoxy; and the optionally
substituted phenyl, or 5 or 6 membered heteroaryl is optionally substituted with 1-3
substituents independently selected from halogen (e.g., F), -CN, Ci4alkyl, fluorine
substituted Ci4 alkyl, C14 alkoxy, and fluorine substituted C1.4 alkoxy. In some
embodiments, R?® is selected from a Ci-4 alkyl optionally substituted with 1-3 fluorine; a C1-4
alkoxy optionally substituted with 1-3 fluorine; and a C3.¢ cycloalkyl optionally substituted
with 1-3 substituents independently selected from fluorine and methyl. In some
embodiments, R?® can be methyl, ethyl, isopropyl, methoxy, -CHF2, -CF3, cyclopropyl,
cyclobutyl, cyclopentyl, -CH2-CHF: or -CH2-CFs.

[67] Suitable R® groups are described herein. In some embodiments, R3B in Formula ITI
(including the subformulae) can also be any of those described herein for R? in the context of
Formula I. For example, in some embodiments, R32 in Formula III (including subformulae
II1-1, I11-2, and I1I-3) can be selected from an optionally substituted C14 alkyl, an optionally
substituted Cs.¢ cycloalkyl, an optionally substituted 4-8 membered heterocyclyl (e.g.,
described herein), an optionally substituted phenyl, and an optionally substituted 5 or 6
membered heteroaryl (e.g., described herein). In some embodiments, R3® is a Ci4 alkyl
optionally substituted with 1-3 fluorine; a Cs¢ cycloalkyl optionally substituted with 1-3
substituents independently selected from fluorine and Ci4 alkyl (e.g., methyl); or a 4-8
membered heterocyclyl optionally substituted with 1-3 substituents independently selected
from fluorine and Ci-4 alkyl (e.g., methyl). In some embodiments, R is a Cj- alkyl
substituted with one Cs¢cycloalkyl, i.e., -Ci4 alkyl-(Cs cycloalkyl), which can be further
optionally substituted. In some embodiments, R3is a phenyl optionally substituted with 1-3
substituents independently selected from halogen (e.g., F), -CN, Ci4alkyl, fluorine
substituted Ci14 alkyl, Ci4 alkoxy, and fluorine substituted C1.4 alkoxy; or a 5 or 6 membered
heteroaryl (e.g., described herein) optionally substituted with 1-3 substituents independently
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selected from halogen (e.g., F), -CN, Ci4 alkyl, fluorine substituted Ci4 alkyl, Ci-4 alkoxy,
and fluorine substituted Ci14 alkoxy.
[68] In some preferred embodiments, R3B can be methyl, ethyl, isopropyl, tert-butyl, -CHF>, -

o o
CF;, -CH,-CHEF», -CH»-CFs, : or [:

[69] In some preferred embodiments, R3B can be selected from:

0

>+ EL\»’ Qg‘ @m @

MANANANAN

HN HN NH o
W %/Q %@

each of which is optionally substituted, for example, with 1 or 2 substituents

k4

independently selected from F and methyl.

[70] In some more specific embodiments, R3B can be selected from:

>4 Elrp\rf QE' Q @
R OO 3

1

O VU QY

x

[71] In some preferred embodiments, R3B can be selected from:

Sl

In some preferred embodiments, R*E can be

wananane \
| AN

each of which is optionally substituted, for example, with 1 or 2 substituents

independently selected from F, Cl, methyl, and CN.
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[72] In some more specific embodiments, R is an optionally substituted phenyl or heteroaryl

C 0080

selected from

]

ey
slelofoley

[73] Some embodiments of the present disclosure are directed to compounds of Formula I1I-S,

or a pharmaceutically acceptable salt thereof:

RSB

R5B )
H
Formula III-S,
wherein the variables R?2, R38, R and Z!B can be any of those defined in the context of
Formula I1I. For example, Z'® is preferably hydrogen. In some embodiments, R?® can be
methyl, ethyl, isopropyl, -CHF, -CF3, cyclopropyl, cyclobutyl, cyclopentyl, -CH>-CHF: or -
CH»-CFs. In some embodiments, R*® can be methyl, ethyl, isopropyl, tert-butyl, -CHF, -

CF;, -CH)-CFs, : or D . In some more specific embodiments, R3B can be

selected from:



WO 2020/258006 PCT/CN2019/092677

>+ L.

AN

Q
Hlil:l:‘{ HQ\H QH AO) Ej

H \[O)/ \LOJ/ an ©
I ; wé/vm b i
o
In some preferred embodiments, R*E can be * . In some preferred embodiments,

RB can be selected from:

N™™~ (u?//o
' 3L HzN’S\© HO T ;
o ¥ >

Formula IV

[74] Certain embodiments of the present disclosure are directed to compounds of Formula 1V,
or a pharmaceutically acceptable salt thereof:

3C
R N
T e
o~ S

=z Z1C

|
R*E‘I:\l \N)
H

Formula IV.

[75]1 Typically, Z!€ in Formula IV is CH. R*C in Formula IV can be any of those described
herein for R? in the context of Formula I. For example, in some embodiments, R%€ can be
methyl, ethyl, isopropyl, methoxy, -CHF», -CF3, cyclopropyl, cyclobutyl, cyclopentyl, -CHa-
CHF: or -CH>-CF3. R3C in Formula IV can be any of those described herein for R? in the

context of Formula I. For example, in some embodiments, R3€ can be methyl, ethyl,

> e, > i
isopropyl, tert-butyl, -CHF, -CF3, -CH2-CHF», -CH2-CF3, or . In some

preferred embodiments, R3¢ can be selected from:
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R3¢ in Formula IV can also be any of those described herein for R in the context of Formula

ZI

In some preferred embodiments, R*€ can be

I. For example, in some embodiments, R’C can be selected from:

N™X 9,/0
' 5L HzN’S\© HO T :
oH < -

[76] In some specific embodiments, the present invention provides a compound selected from

Compound Nos. 1-90, or a pharmaceutically acceptable salt thereof:
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Method of Synthesis

[77] The compounds of the present disclosure can be readily synthesized by those skilled in
the art in view of the present disclosure. Exemplified synthesis are also shown in the
Examples section. Some embodiments of the present disclosure are also directed to such
synthetic methods and synthetic intermediates.

[78] The synthesis of compounds of Formula I-1 as shown in Scheme 1 is a representative
method for the preparation of compounds herein. Although the core structures of Formula II,
III, or IV are different, similar methods and sequences can also be applied for the synthesis of

those compounds.

Lg
2 Z1 R3
) R3\ “N-
~N N 2
Ra\ Lg1 N N \ RZ 5_ = R
N,N ~ R NH2 (o)
Ny R2 S-2 o) S-4 R
= ’ R1 —_— Va Z1
HO o ~71 |
R1 g » R5\N \N)
s-1 L'~ N H
S-3 Formula I-1

Scheme 1

Thus, a pyrrazole starting material of S-1 can react with a pyridinyl or pyrimidinyl compound
of S-2 to form a compound of S-3, which can react with an amine S-4 to form the compound
of Formula I-1. Typically, the Lg! and Lg? in S-2 are different leaving groups, with Lg?
having a better reactivity towards S-1. For example, in some embodiments, Lg! can be Cl,
and Lg? can be F. The reaction of amine S-4 with the compound of S-3 can proceed under

any suitable cross-coupling reaction conditions, for example, such transformation can be
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carried out under the catalysis of palladium or copper. The variables R!, R?, R?, Z!, and R’ in
Scheme 1 are defined herein.

[79] In some embodiments, the introduction of R3 groups on Formula I-1 can be carried out at
a later stage. For example, as shown in Scheme 2, a protected pyrrazole starting material of
S-5 can react with a pyridinyl or pyrimidinyl compound of S-2 to form a compound of S-6,
which can react with an amine S-4 to form the compound of S-7, which is analogous to the
method described above for Scheme 1. The protecting group Pg! can be any of those suitable
nitrogen protecting groups for protecting a pyrrazole, such as a tert-butyl group. After which,
a deprotection step can convert compound S-7 into compound S-8, which can react with a
suitable R* donor, such as a compound of S-9, wherein Lg? is a leaving group, to provide the
compound of Formula I-1. Other R* donors can also be used. For example, in some
embodiments, R? donors can be a boronic acid or ester derivative that can react with
compound S-8 under copper catalyzed amination reaction conditions. See Example 8. Lg> in
S-9 can be any of those suitable leaving groups, such as a mesylate. The variables R!, R?,

R3, Z!, and R’ in Scheme 2 are defined herein.

Lg?
1 1
5 Pg! N N
=~ ) g\ N - N\ 2
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NN s-2 )%87 R RO-NH, 0
y—R? - - 0 sS4 R’
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S-5 Lg1 N '|:l|
S-6 S-7
R3
\, H
N N\ 2 Ny o-N
R N
)%f RO-Lg® Y—R?
Q R1 S$-9 lo) =
7z Z1 - 1
| Va Z1
RS s
\N N R5\ \NJ
H N
Formula I-1 H
S-8
Scheme 2

[80] The pyrrazole compounds such as S-1 or S-5 used for the synthetic processes herein can

generally be prepared through a pyrrazole synthesis, such as similar procedures described in
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Examples. Those skilled in the art would also understand that in some cases, functional
group transformations of one compound of the present disclosure, e.g., having a Formula I-1,
can lead to another compound of the present disclosure, e.g., having a Formula I-1. For
example, as shown in Example 9, a palladium catalyzed cyanation reaction can convert a
compound with chlorophenyl as R? into a compound with cyanophenyl as R*. Other types of
cross-coupling can also be used which can lead to various compounds of the present
disclosure. Further, those skilled in the art would also know that the synthetic sequences
described herein that involve a cross coupling reaction can be modified to use an alternative
cross coupling reaction, for example, by switching the roles of the cross coupling partners.

[81] Compounds of Formulae 11, 1I-S, II1, ITI-S, and IV can be prepared similarly. WO
2016/057278 and W0O2009/022171 describe synthetic processes that can be adapted for the
synthesis herein.

[82] As will be apparent to those skilled in the art, conventional protecting groups may be
necessary to prevent certain functional groups from undergoing undesired reactions. Suitable
protecting groups for various functional groups as well as suitable conditions for protecting
and deprotecting particular functional groups are well known in the art. For example,
numerous protecting groups are described in “Protective Groups in Organic Synthesis”, 4
ed. P. G. M. Wuts; T. W. Greene, John Wiley, 2007, and references cited therein. The
reagents for the reactions described herein are generally known compounds or can be
prepared by known procedures or obvious modifications thereof. For example, many of the
reagents are available from commercial suppliers such as Aldrich Chemical Co. (Milwaukee,
Wisconsin, USA), Sigma (St. Louis, Missouri, USA). Others may be prepared by procedures,
or obvious modifications thereof, described in standard reference texts such as Fieser and
Fieser's Reagents for Organic Synthesis, Volumes 1-15 (John Wiley and Sons, 1991), Rodd's
Chemistry of Carbon Compounds, Volumes 1-5 and Supplemental (Elsevier Science
Publishers, 1989), Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's
Advanced Organic Chemistry, (Wiley, 7' Edition), and Larock's Comprehensive Organic
Transformations (Wiley-VCH, 1999), and any of available updates as of this filing.

Pharmaceutical Compositions

[83] Certain embodiments are directed to a pharmaceutical composition comprising one or

more of the compounds of the present disclosure.
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[84] The pharmaceutical composition can optionally contain a pharmaceutically acceptable
excipient. In some embodiments, the pharmaceutical composition comprises a compound of
the present disclosure (e.g., a compound of Formula I (e.g., Formula I-1, I-2, I-3, I-4, or [-5),
Formula II (e.g., Formula 11-1, II-2, 1I-3, 1I-4, II-5, 1I-6, or 11-7), Formul