w0 2022/064458 A1 IR AT A A0 0 A0 0 G

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2022/064458 A1l

31 March 2022 (31.03.2022) WIPOQ I PCT

(51) International Patent Classification:
CO7D 487/04 (2006.01) A61P 35/00 (2006.01)
A61K 31/519 (2006.01) A61P 29/00 (2006.01)
A61K 31/5025 (2006.01) A61P 37/00 (2006.01)
A61K 31/4985 (2006.01)

(21) International Application Number:
PCT/IB2021/058794

(22) International Filing Date:
27 September 2021 (27.09.2021)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
63/084,059 28 September 2020 (28.09.2020) US

(71) Applicant: 1ST BIOTHERAPEUTICS, INC. [KR/KR]:;
240 Pangyoyecok-ro A-313, Bundang-gu, Scongnam-si,
Gyeonggi-do 13493 (KR).

(72) Inventors: LEE, Jinhwa; 267 Jukjeon-ro, 802-1501, Su-
J1-gu, Yongin-si, Gyeonggi-do 16876 (KR). JO, Suyeon;
101-1203, 9, Pungdeokcheon-ro 171 beon-gil, Suji-gu,
Yongin-si, Gyeconggi-do 16832 (KR). LIM, Keonseung;
110-801, 53, Yeongtong-ro 514beon-gil, Yeongtong-gu,
Suwon-si, Gyeonggi-do 16712 (KR). PARK, A Yeong;
405, 173, Jangmi-ro, Bundang-gu, Seongnam-si, Gyecong-
gi-do 13502 (KR). GORAKSHNATH, Gadhe Changdev;
12-5, Wolgok-ro 18-Gil, Seongbuk-gu, Seoul 02793 (KR).
NAM, Hwajung, 46, Suyecong-ro 636beon-gil, Suyecong-
gu, Busan 48270 (KR). JEON, Yeonguk; 1106, 136,
Sanseongdaero, jungwon-gu, Scongnam-si, Gyconggi-do
13355 (KR). HWANG, Yejin; 102-206, 24, Samni-ro,
Sangnok-gu, Ansan-si, Gyeonggi-do 15505 (KR). KIM,
Jae Eun; 1408-601 Dongcheon-ro 153 beon-gil-6, Su-
J1-gu, Yongin-si, Gyeonggi-do 16822 (KR). KIM, Misoon;
706-1003, 98 Pangyoyecok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do 13532 (KR). LIM, Seung Mook, 20, Yeong-
mal-ro, Hanam-s1, Gyeonggi-do 12979 (KR).

(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, IT, JO, JP, KE, KG, KH, KN,
KP. KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,

(34) Title: INDAZOLES AS HEMATOPOIETIC PROGENITOR KINASE 1 (HPK1) INHIBITORS AND M.

SAME

(34)

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PLE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW .

Designated States (unless otherwise

kind of regional protection available).

GM, KE, LR, LS, MW, MZ, NA, RW,

indicated, for every
ARIPO (BW, GH,
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,
KM, ML, MR, NE, SN, TD, TG).

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

GA, GN, GQ, GW,

CTHODS OF USING

(57) Abstract: The present disclosure provides a compound of Formula (I) or pharmaceu-

I RN tically acceptable salts thereof, a composition comprising the compound, methods of using

‘ , NH the compound for the treatment of various disorders associated with HPK 1, and methods
L Het - of preparing these compounds.



10

15

20

25

30

35

40

WO 2022/064458 PCT/IB2021/058794

INDAZOLES AS HEMATOPOIETIC PROGENITOR KINASE 1 (HPK1) INHIBITORS AND
METHODS OF USING SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit and priority to U.S. Provisional Patent Application No.
63/084,059, filed on 28 September 2020. The entire disclosure of the application identified in this
paragraph 1s incorporated herein by reference.

FIELD

[0002] The present disclosure 1s directed to inhibitors of hematopoictic progenitor kinase 1
(HPK1), pharmaceutical compositions comprising the inhibitors, methods of using the inhibitors for the
treatment of various disorders associated with HPK 1, and methods of preparing these compounds.

BACKGROUND

[0003] Immunotherapy 1s treatment that uses the human body’s own immune system to help fight
cancer and other disorders. This relatively new approach has achieved remarkable clinical successes 1n the
trecatment of a variety of tumor types 1n recent years, especially with the treatment of immune checkpoint
inhibitors and chimeric antigen T-cell therapy. The most investigated checkpoint inhibitors including
CTLA4, PD-1, or PD-L1 inhibitors have demonstrated significant antitumor activity by overcoming
immunosuppressive mechanisms at the tumor site.

[0004] Hematopoietic progenitor kinase 1 (HPK1, MAP4K1) 1s a serine/threonine kinase and a
member of MAP4K. HPK1 1s prominently expressed 1n subsets of hematopoietic cell lincages. HPK1 1s a
newly 1dentified as a critical negative regulator 1in the activation of T lymphocytes and dendritic cells. It
has been recently demonstrated that the important roles for kinase activity of HPK1 1n anti-cancer
immunity as a new intracellular checkpoint molecule as well as potential advantages of combination
therapy with current checkpoint regimens. HPK 1 inhibition 1s expected to have dual functions, 1. prolonged
activation of T cells; 2. enhanced APC functions by dendntic cells. This dual targeting may synergistically
work together for efficient immune responses in tumor microecnvironment. Thus, HPK 1 has been validated
as anovel target for anticancer immunotherapy. Examples of cancers that are treatable using the compounds
of the present disclosure include, but are not limited to, all forms of carcinomas, melanomas, blastomas,
sarcomas, lymphomas and leukemias, including without limitation, bladder carcinoma, brain tumors, breast
cancer, cervical cancer, colorectal cancer, esophageal cancer, endometrial cancer, hepatocellular carcinoma,
laryngeal cancer, lung cancer, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcitnoma and thyroid cancer, acute lymphocytic leukemia, acute myeloid leukemia, ependymoma,
Ewing’s sarcoma, glioblastoma, medulloblastoma, ncuroblastoma, ostcosarcoma, rhabdomyosarcoma,
rhabdoid cancer, and nephroblastoma (Wilm’s tumor).

[0003] Inhibition of HPK1 with small molecule inhibitors has the potential for the treatment of
cancer and other disorders [Hernandez, S, et. al., (2018) Cell Reports 25, 80-94].

SUMMARY

[0006] The present disclosure provides novel indazole compounds and pharmaccutically
acceptable salts as ettective HPK 1 mhibitors and dual activators of T cell and dendrnitic cell.

[0007] One embodiment of the invention 1s a compound of Formula (I):
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X "\ Het 'l ..-R4
AN M

R1__ N T R2

- H RS Formula (I)

or a pharmaceutically acceptable salt, hydrate, solvate thereof, wherein R*, R*, R°, R*, R°, Het, M, and L

are as defined 1n the detailed descriptions.

[0008] In another embodiment, there 1s provided a pharmaceutical composition comprising a
pharmaccutically acceptable carrier or diluent and a compound of Formula (I) or a pharmaccutically
acceptable salt thereof.

[0009] In yet another embodiment, there 1s provided a method of treating a subject with a disease
or disorder associated with modulation of HPK 1 comprising: administering to the subject a therapeutically
cttective amount of a compound of Formula (I) or a pharmaceutically acceptable salt thercof.

DETAILED DESCRIPTION
[0010] The following description 1s merely exemplary 1in nature and 1s not intended to limit the
present disclosure, application, or uses.
[0011] Definitions
[0012] The genernc terms used 1n the present disclosure are herein defined for clanty.
[0013] This specification uses the terms ““substituent”, “radical”, “group™, “moiety”, and
“fragment” interchangeably.
[0014] As used herein, the term “alkenyl™ refers to a straight or branched hydrocarbonyl group

with at least one site of unsaturation, 1.¢., a carbon-carbon, sp2 double bond. In an embodiment, alkenyl
has from 2 to 12 carbon atoms. In some embodiments, alkenyl 1s a C,-Cio alkenyl group or a C,-Cs alkenyl

oroup. Examples of alkenyl group include, but are not limited to, ethylene or vinyl (—CH=CH;), allyl (—
CH,CH=CH;), cyclopentenyl (—CsH~), and 5-hexenyl (—CH,CH,CH,CH,CH=CH,).

[0013] As used herein, the term “alkoxy™ 1s RO— where R 1s alkyl. Non-limiting examples of
alkoxy groups include methoxy, ethoxy and propoxy.

[0016] As used herein, the term “alkoxyalkyl™ refers to an alkyl moiety substituted with an alkoxy
oroup. Examples of alkoxyalkyl groups include methoxymethyl, methoxyethyl, methoxypropyl and
cthoxyethyl.

[0017] As used herem, the term “alkoxycarbonyl™ 1s ROC(O)—, where R 1s an alkyl group as

defined herein. In various embodiments, R 1s a C,-C)o alkyl group or a C;-Cs alkyl group.

[0018] As used herein, the term “alkyl™ refers to a straight or branched chain hydrocarbonyl group.
In an embodiment, alkyl has from 1 to 12 carbon atoms. In some¢ embodiments, alkyl 1s a C1-Cyo alkyl
oroup or a C-Cs alkyl group. Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl,
1sopropyl, butyl, 1sobutyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl and decyl. "lower alkyl" means alkyl
having from 1 to 4 carbon atoms.

[0019] As used herein, 1f the term “C;-Cs™ 15 used, 1t means the number of carbon atoms 1s from
1 to 6. For example, C;-Cs alkyl means an alkyl which carbon number 1s any integer of from 1 to 6.
[0020] As used herein, the term “alkylamino™ refers to an amino group substituted with one or
more alkyl groups. “N-(alkyl)amino™ 1s RNH— and “N,N-(alkyl),amino™ 1s Ro-N—, where the R groups
are alkyl as defined herein and are the same or different. In various embodiments, R 1s a C;-Cg alkyl group
or a C;-Cs alkyl group. Examples of alkylamino groups include methylamino, ethylamino, propylamino,
butylamino, dimethylamino, diethylamino, and methylethylamno.

[0021] As used herein, the term “alkylaminoalkyl™ refers to an alkyl moiety substituted with an
alkylamino group, wherein alkylamino 1s as defined herein. Examples of alkylaminoakyl groups include
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methylaminomethyl and ethylaminomethyl.

[0022] As used herein, the term “alkynyl™ refers to a straight or branched carbon-chain group with
at least one site of unsaturation, 1.¢., a carbon-carbon, sp triple bond. In an embodiment, alkynyl has from
2 to 12 carbon atoms. In some embodiments, alkynyl 1s a C,-Cioalkynyl group or a C,-Cs alkynyl group.

Examples of alkynyl groups include acetylenic (—C=CH) and propargyl (—CH,C=CH).

[0023] As used herein, the term “aryl” refers to any monocyclic or bicyclic carbon ring of up to 7
atoms 1n cach ring, wherein at least one ring 1s aromatic, or an aromatic ring system of 5 to 14 carbon atoms
which includes a carbocyclic aromatic group fused with a 5-or 6-membered cycloalkyl group.
Representative examples of aryl groups include, but are not limited to, phenyl, tolyl, xylyl, naphthyl,
tetrahydronaphthyl, anthracenyl, fluorenyl, indenyl, azulenyl and indanyl. A carbocyclic aromatic group
can be unsubstituted or optionally substituted.

[0024] As used herem, the term “cycloalkyl™ 1s a hydrocarbyl group containing at least one
saturated or partially unsaturated ring structure, and attached via a nng carbon. In various embodiments, 1t
refers to a saturated or a partially unsaturated Cs-Cz cyclic moiety, examples of which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl.
“Cycloalkyloxy™ 1s RO—, where R 1s cycloalkyl.

[00235] As used herein, the terms "halogen" and "halo" refers to chloro (—Cl), bromo (—Br),
fluoro (—F) ori1odo (—1). “Haloalkoxy™ refers to an alkoxy group substituted with one or more halo groups
and examples of haloalkoxy groups include, but are not limited to, —OCF;, —OCHF, and —OCH,F.
“Haloalkoxyalkyl™ refers to an alkyl moiety substituted with a haloalkoxy group, wherein haloalkoxy 1s as
defined herein. Examples of haloalkoxyalkyl groups include trifluoromethoxymethyl,
trifluoroethoxymethyl and trifluoromethoxyethyl. “Haloalkyl™ refers to an alkyl moiety substituted with
onc or more halo groups. Examples of haloalkyl groups include —CFs; and —CHF;.

[0026] As used herein, the term “heteroalkyl™ refers to a straight- or branched-chain alkyl group
having from 2 to 14 carbons (1n some embodiments, 2 to 10 carbons) 1n the chain, one or more of which
has been replaced by a heteroatom selected from S, O, P and N. Exemplary heteroalkyls imnclude alkyl
cthers, secondary and tertiary alkyl amines, amides, alkyl sulfides, and the like.

[0027] As used herein, the term “heterocyclyl™ includes the heteroaryls defined below and refers
to a saturated or partially unsaturated monocyclic, bicyclic or tricyclic group of 2 to 14 ring-carbon atoms
and, i addition to ring-carbon atoms, 1 to 4 heteroatoms selected from P, N, O and S. In various
embodiments the heterocyclic group 1s attached to another moiety through carbon or through a heteroatom,
and 1s optionally substituted on carbon or a heteroatom. Examples of heterocyclyl include azetidinyl,
benzoimidazolyl, benzofuranyl, benzofurazanyl, benzopyrazolyl, benzotrnazolyl, benzothiophenyl,
benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, indolazinyl,
indazolyl, 1sobenzofuranyl, 1somndolyl, 1soquinolyl, 1sothiazolyl, 1soxazolyl, naphthpyrndinyl, oxadiazolyl,
oxazolyl, oxazoline, 1soxazoline, oxetanyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridopyndinyl,
pyridazinyl, pyndyl, pyrmmidyl, pyrrolyl, quinazolinyl, quinolyl, quinoxalinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, tetrahydroisoquinolinyl, tetrazolyl, tetrazolopyndyl, thiadiazolyl, thiazolyl, thienyl,
tnazolyl, azetidinyl, 1,4-dioxanyl, hexahydroazepinyl, piperazinyl, piperndinyl, pyndin-2-onyl,
pyrrolidinyl,  morpholinyl, = thiomorpholinyl, = dihydrobenzoimidazolyl, = dihydrobenzofuranyl,
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, dihydroindolyl,
dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, dihydrooxazolyl, dihydropyrazinyl,
dihydropyrazolyl,  dihydropynidinyl,  dihydropyrimidinyl, = dihydropyrrolyl,  dihydroquinolinyl,
dihydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl,
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and tetrahydrothienyl, and N-oxides thereof.
“Heterocyclyloxy™ 1s RO—, where R 1s heterocyclyl. “Heterocyclylthio™ 1s RS—, where R 1s heterocyclyl.

[0028] As used herein, the term “3- or 4-membered heterocyclyl™ refers to a monocyclic ring
having 3 or 4 nng atoms wherein at least one ring atom 1s heteroatom sclected from the group consisting
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of N, O and 5. Non-limiting examples of 3- or 4-membered heterocyclyl include azindinyl, 2/H-azirinyl,
oxiranyl, thuranyl, azetidinyl, 2,3-dihyroazetyl, azetyl, 1,3-diazetidinyl, oxetanyl, 2H-oxetyl, thictanyl, and
2H-thietyl.

[0029] As used herein, the term “heteroaryl™ refers to a monocyclic, bicyclic or tricyclic ring
having up to 7 atoms 1n ¢cach ring, wherein at least one ring 1s aromatic and contains from 1 to 4 heteroatoms
in the rnng selected from the group consisting of N, O and S. Non-limiting examples of heteroaryl include
pyridyl, thienyl, furanyl, pyrimidyl, imidazolyl, pyranyl, pyrazolyl, thiazolyl, thiadiazolyl, 1sothiazolyl,
oxazolyl, 1soxazoyl, pyrrolyl, pyndazinyl, pyrazinyl, qunolinyl, 1soquinolinyl, benzofuranyl,
dibenzofuranyl, dibenzothiophenyl, benzothienyl, indolyl, benzothiazolyl, benzooxazolyl, benzimidazolyl,
1soindolyl, benzotrnazolyl, purinyl, thianaphthenyl and pyrazinyl. Attachment of heteroaryl can occur via
an aromatic ring, or, if heteroaryl 1s bicyclic or tricyclic and one of the rings 1s not aromatic or contains no
heteroatoms, through a non-aromatic ring or a ring containing no heteroatoms. “Heteroaryl™ 1s also
understood to include the N-oxide denvative of any nitrogen containing heteroaryl. “Heteroaryloxy™ 1s
RO—, where R 1s heteroaryl.

[0030] As used herein, the term “hydroxyalkoxy™ refers to an alkoxy group substituted with a
hydroxyl group (—OH), wherein alkoxy 1s as defined herein. An example of hydroxyalkoxy 1s
hydroxyethoxy.

[0031] As used herein, the term “hydroxyalkyl™ refers to a linear or branched monovalent C;-
Ciohydrocarbon group substituted with at least one hydroxy group and examples of hydroxyalkyl groups
include, but are not limited to, hydroxymethyl, hydroxyethyl, hydroxypropyl and hydroxybutyl.

[0032] As used herein, the term “pharmaccutically acceptable” means suitable for use 1n
pharmacecutical preparations, generally considered as safe for such use, officially approved by a regulatory
agency of a national or state government for such use, or being listed in the U.S. Pharmacopoeia or other
ocnerally recognized pharmacopoeia for use in animals, and more particularly in humans.

[0033] As used herein, the term “pharmaceutically acceptable carrier” refers to a diluent, adjuvant,
excipient, or carrier, or other ingredient which 1s pharmaceutically acceptable and with which a compound
of the invention 1s administered.

[0034] As used herein, the term “pharmaceutically acceptable salt” refers to a salt which may
enhance desired pharmacological activity. Examples of pharmaceutically acceptable salts include acid
addition salts formed with inorganic or organic acids, metal salts and amine salts. Examples of acid addition
salts formed with 1norganic acids include salts with hydrochloric acid, hydrobromic acid, sulfuric acid.
nitric acid and phosphoric acid. Examples of acid addition salts formed with organic acids such as acetic
acid, propionic acid, hexanoic acid, heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid. succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, o-(4-hydroxy-benzoyl)-benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
cthanesulfonic acid, 1,2-ethancdisulfonic acid, 2-hydroxyethane-sulfonic acid, benzenesulfonic acid, p-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid, 4-

methyl-bicyclo[2.2.2]oct-2-enel-carboxylic acid, gluco-heptonic acid, 4,4 -mecthylenebis(3-hydroxy-2-

naphthoic) acid, 3-phenylpropionic acid, trimethyl-acetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
oluconic acid, glutamic acid, hydroxy-naphthoic acids, salicylic acid, stearic acid and muconic acid.
Examples of metal salts include salts with sodium, potassium, calcium, magnesium, aluminum, iron, and
zinc 1ons. Examples of amine salts include salts with ammonia and organic nitrogenous bases strong
enough to form salts with carboxylic acids.

[00335] As used heremn, the term “substituted” means any of above groups (1.¢., alkyl, aryl,
heteroaryl, heterocycle or cycloalkyl) wherein at least one hydrogen atom of the moiety being substituted
1s replaced with a substituent. In one embodiment, cach carbon atom of the group being substituted 1s
substituted with no more than two substituents. In another embodiment, cach carbon atom of the group
being substituted 1s substituted with no more than one substituent. In the case of a keto substituent, two
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hydrogen atoms are replaced with an oxygen which 1s attached to the carbon via a double bond. Unless
spectfically defined, substituents include halo, hydroxyl, (lower) alkyl, haloalkyl, mono- or di-alkylamino,
aryl, heterocycle, -NO,, B(OH),, BPin, -NR;Ry, -NR,C(=0)Rp, -NR,C(=O)NRiRy, -NR;C(=0)ORy, -
NRaSO:Rp, -OR,, -CN, -C(=0)R,, -C(=0)OR,, -C(=O)NRRp, -OC(=0)R,, -OC(=0)0OR,, -OC(=O)NRRGy,.
-NRaSOzRp, -POsR,, -PO(OR,)(ORb), -SO2R,, -S(O)R,, -SO(N)R; (e.g., sulfoximine), -(Ry)S=NRy (€.g..
sulfilimine) and -SR,, wherein R, and Ry are the same or different and independently -H, halo, amino, alkyl,
haloalkyl, aryl or heterocycle, or wherein R, and Ry taken together with the nitrogen atom to which they
are attached form a heterocycle. Ry and Ry, may be 1n the plural based on atoms which those are attached
to.

[0036] As used herein, the term “therapeutically effective amount”™ means when applied to a
compound of the invention 1s intended to denote an amount of the compound that 1s sutficient to amehorate,
palhate, stabilize, reverse, slow or delay the progression of a disorder or disease state, or of a symptom of
the disorder or disease. In an embodiment, the method of the present invention provides for administration
of combinations of compounds. In such instances, the “therapcutically ettective amount™ 1s the amount of
a compound of the present invention 1n the combination sufficient to cause the intended biological effect.

[0037] As used herein, the term “treatment™ or “treating™ as used herein means ameliorating or
reversing the progress or severity of a discase or disorder, or ameliorating or reversing one or more
symptoms or side effects of such disease or disorder. “"Ireatment™ or “treating ', as used herein, also means
to mhibit or block, as 1n retard, arrest, restrain, impede or obstruct, the progress of a system, condition or
statc of a disease or disorder. For purposes of this invention, “treatment™ or “treating” further means an
approach for obtaining beneficial or desired clinical results, where “beneticial or desired clinical results™
include, without limitation, alleviation of a symptom, diminishment of the extent of a disorder or disease,
stabilized (1.¢., not worsening) disease or disorder state, delay or slowing of a discase or disorder state,
amclioration or palliation of a discase or disorder state, and remission of a disecase or disorder, whether
partial or total.

[0038] Compounds
[0039] The present disclosure provides a compound of Formula (I):
R5
e T TN =\
/ \ NH
X '1 Het ;'I ..-R4
P A , M
1 N ~~---7 2
R~ H R 3
R Formula (I)
or a pharmaccutically acceptable salt, hydrate, or solvate thereof, wherein:
X1sOorS;

L i1s a bond, -O-, -S-, or -NR°-:

R' is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl, wherein R' is optionally substituted with one or
more substituents independently selected from R’;

R6 iS -H or C1-6 alkyl;

R’ is Cis alkyl, Css alkenyl, Ca¢ alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, halo, oxo, cyano,
hydroxy, -C(O)R”, -C(O)OR?, -C(O)NR'™R", -OR’, -OC(O)R’, -OC(O)NR'R!, -SR”, -S(O)R”, -
S(O):R”, -S(O)(=NH)R", -S(0),NR'"R", -NR'"R" -N(R°)NR"R", -N(R®)OR?, -N(R®)C(O)R’, -
N(R*)C(O)OR”, -N(R°)C(O)NR"™R", -N(R®)S(0);R’, -N(R®)S(O).NR"R", or -P(O)R"R";

R’ is -H, Cis alkyl, Cishaloalkyl, Ca6 alkenyl, Co6 alkynyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

Each R"™ and R" is independently -H, C,s alkyl, Cs6 alkenyl, C, alkynyl, cycloalkyl, aryl, heteroaryl, or
heterocyclyl, or RY and R'" are taken together with the nitrogen atom to which they are attached to
form a 4- to 12-membered heterocyclyl optionally substituted with one or more groups selected from
the group consisting of halo, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, hydroxyalkyl, -CN, -NO,, -
NRR!Y, -NR"YC(=0O)R’, -NR"C(=O)NR'""R!, -NR'"C(=0)OR’, -OR’, -C(=0)R’, -C(=0)OR’, -
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C(=O)NR"™R", -OC(=0)R’, -OC(=0)0OR”, and -OC(=O)NR"R*";

Each R' and R" is independently Ci alkyl, Ci alkoxy, Css cycloalkyl, aryl, heteroaryl, heterocyclyl, or
R'* and R" are taken together with the phosphorus atom to which they are attached to form a 4- to 8-
membered heterocyclyl optionally substituted with one or more groups selected from the group
consisting of halo, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, hydroxyalkyl, -CN, -NO,, -NR"R"!, -
NR"YC(=0)R’, -NR"C(=0O)NR'"R', -NR'"C(=0)OR?, -OR’, -C(=0)R”’, -C(=0)OR’, -C(=0)NR'"'R",
-OC(=0)R’, -OC(=0)OR’, and -OC(=O)NR"R";

Het 1s selected from the group consisting of:

R2 Ra R4
b
~ N AN ¥
RC

Each of R?, R® and R is independently -H, -D. halo, -CFs, -CF,H, -CH,F, -CN, -OR’ or -NR!"R!!;

R* 1s -H, -D, -CDs, Cis alkyl, C, alkenyl, C,6 alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, halo,
hydroxyl, -CD,OH, -CN, -NO,, haloalkyl, trimethylsilylethoxymethyl, -C(O)R’, -C(O)OR’, -
C(O)NR"R"Y, -OR’, -OC(O)R’, -OC(O)N RY"R'", -SR’, -S(O)R’, -S(O);R’, -S(O)(=NH)R", -
S(O),NR"R!, -NR'"R!", -N(R°)NR'"R!, -N(R®)OR?, -N(R®)C(O)R”, -N(R*)C(O)R”, -N(R*)C(O)OR’,
-N(R)C(O)NR'RY, -N(R®)S(0):R’, -N(R*)S(0O).NR'""R, or -P(O)R"“R", wherein the C alkyl, C,.
s alkenyl, C,6 alkynyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl 1s optionally substituted with on¢ or
more groups selected from the group consisting of halo, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl,
hydroxyalkyl, -CN, -NO,, -NR*R", -NR'"’C(=0)R’, -NR"C(=O)NR'"R", -NR"*C(=0)OR”’, -OR’, -
C(=0)R’, -C(=0)0OR’, -C(=O)NR"™R", -OC(=0)R’, -OC(=0)OR’, and -OC(=O)NR'"'R";

R’ is -H, -D, -CDs, C.6 alkyl, Cs alkenyl, Cs alkynyl, cycloalkyl, aryl, heteroaryl, heterocyelyl, halo,
cyano, hydroxy, -CH>OH, -CD,0OH, -OH, -CN, -NO., haloalkyl, -C(O)R’, -C(O)OR”, -C(O)NR"R",
-OR’, -OC(O)R’, -OC(O)NR'"R!, -SR”, -S(O)R”, -S(O):R”, -S(O)(=NH)R", -S(O),NR'"R", -NR'""R"*,
-N(R)NRY¥RM, -N(R®)OR”’, -N(R*)C(O)R’, -N(R*)C(O)OR’, -N(R°)C(O)NR'R", -N(R®)S(0O):R”’, -
N(R®)S(O),NR"R", or -P(O)R'"“R";

M is a bond, -O-, -S-, or -NR°-:

R6 iS -H or C1_6 alkyl;

R*is -H, -D, C,¢ alkyl, Cs alkenyl, C, alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, halo, cyano,
hydroxy, -C(O)R’, -C(O)OR’, -C(O)NR'™R", - -S(0):R’, -S(O)(=NH)R", -S(0),NR'"R', or -
P(O)R'"R", wherein C, alkyl, C, alkenyl, Cs. alkynyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl
1s optionally substituted with one or more groups selected from the group consisting of halo, hydroxyl,
alkyl, alkenyl, alkynyl, haloalkyl, hydroxyalkyl, -CN, -CDs, -NO,, -NR"R'", -NR"C(=0)R’, -
NR"YC(=0O)NR'R", -NR'C(=0)OR”, -NR"S(0):R”, -OR’, -C(=0)R’, -C(=0)OR”, -C(=0)NR'"R",
-OC(=0)R’, -OC(=0)OR’, and -OC(=0O)NR'"R"; and

R is -H, -D, -CDs, C1 alkyl, Cy6 alkenyl, C26 alkynyl, cycloalkyl, halo, hydroxyl, -CH,OH, -CD,OH, -
CN or haloalkyl.

[0040] In some embodiments, L is a bond, and R" is cycloalkyl which is optionally substituted

with one or more groups selected from the group consisting of Cis alkyl, Cas alkenyl, Ci6 alkynyl,

cycloalkyl, halo, cyano, hydroxy, -C(O)R’, -C(O)OR’, -C(O)NR''R", -OR”, -OC(O)R’, -OC(O)NR'"R",

-NRR!" -N(R®)NR"™R", -N(R®)OR”, -N(R®)C(O)R”, -N(R®)C(O)OR?, and -N(R®)C(O)NR'""R'".

[0041] In some embodiments, each of R* and R° is independently —H, halo, alkylthio, haloalkyl,
or alkyl.
[0042] In some embodiments, M is a bond, -O-, or -NR°-; and R*is -H, -D, C,s alkyl, C,¢ alkenyl,

C.s alkynyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, halo, cyano, hydroxy, -C(O)R”, -C(O)NR'R', -
S(0O):R?, -S(O)(=NH)R', or -S(O),NR'R!, wherein the Ci alkyl, C2 alkenyl, C, alkynyl, cycloalkyl,
aryl, heteroaryl, or heterocyclyl 1s optionally substituted with one or more groups selected from the group

6



5

10

15

20

25

30

WO 2022/064438 PCT/IB2021/058794

consisting of halo, hydroxy, alkyl, alkenyl, alkynyl, haloalkyl, hydroxyalkyl, -CN, -CDs, -NR''R", -
NR'"S(0):R’, and -NR"C(=0)R’.
[0043] In another embodiment, there 1s provided a compound of Formula (1I):

RT O
l‘{
HN

Formula (1I).
[0044] wherein R, R?, R’>, R*, R>, R? R® M, and L are as defined above for Formula (I).
[0043] In some embodiments, L is a bond; R' is cyclopropyl which is optionally substituted with

on¢ or more groups sclected from the group consisting of halo, C;3 alkyl, Ci3 hydroxyalkyl and C,-;
haloalkyl; R* is —H, alkyl, halo, haloalkyl, or alkylthio; R’ is —H, alkyl, or halo; M is a bond, -O-, -S- or -
NR°-; R* 1s -H, halo, alkyl, hydroxyalkyl, haloalkyl, haloalkenyl, cycloalkyl, cyanoalkyl,
aminocarbonylalkyl,  acetamindocthyl,  propionamidocthyl, = formamidoethyl, cycloalkylalkyl,
cycloalkyl(hydroxy)alkyl, = hydroxycycloalkyl, = methoxycycloalkyl,  cycloalkyl(methoxy)methyl,
alkoxyalkyl, alkenyl, methylsulfonamidoethyl, imidazolylethyl, dioxanyl,
cyclobutanylcarbonylaminoethyl, difluoroacetamidocthyl, trifluoroacetamidocthyl, methylthiomethyl,
methylthioethyl, cyclopropylcarbonylamino(cyano)methyl, cyano(difluoroacetamido)methyl, propanyl-
1,1,1,3,3,3-d6)amino, tetrahydrofuranyl, methylimidazolylethyl, furanyl, pyrrolyl, methylpyrrolyl,
isoxazolyl, tetrazolylalkyl, methylpyrazolyl, or methylpyrazolylmethyl; and R is —H, alkyl, or halo. Non-
limiting, examplary compounds of Formula (II) include Examples 1 and 2 of Table 1.

[0046] In another embodiment, there 1s provided a compound of Formula (111):

Formula (11I).
[0047] wherein R, R%2, R°, R*, R°, R® R®, M, and L are as defined above for Formula (I).
[0048] In some embodiments, L is a bond; R' is cyclopropyl which is optionally substituted with

on¢ or mor¢ groups sclected from the group consisting of halo, Ci;3 alkyl C;3 hydroxyalkyl, and C,;
haloalkyl; R* 1s —H, alkyl, halo, haloalkyl, or alkylthio; R* 1s —H, alkyl, or halo; M is a bond, -O-, -S- or -
NRE-
aminocarbonylalkyl, = acetamindocthyl, = propionamidoethyl, = formamidoethyl,  cycloalkylalkyl,
cycloalkyl(hydroxy)alkyl, = hydroxycycloalkyl, @ methoxycycloalkyl,  cycloalkyl(methoxy)methyl,

. R* 1s —-H, halo, alkyl, hydroxyalkyl, haloalkyl, haloalkenyl, cycloalkyl, cyanoalkyl,

alkoxyalkyl, alkenyl, methylsulfonamidoethyl, imidazolylethyl, dioxanyl,
cyclobutanylcarbonylaminoethyl, difluoroacetamidocthyl, trifluoroacetamidocthyl, methylthiomethyl,
methylthioethyl, cyclopropylcarbonylamino(cyano)methyl, cyano(difluoroacetamido)methyl, propanyl-
1,1,1,3,3,3-d6)amino, tetrahydrofuranyl, methylimidazolylethyl, furanyl, pyrrolyl, methylpyrrolyl,
isoxazolyl, tetrazolylalkyl, methylpyrazolyl, or methylpyrazolylmethyl; and R is —H, alkyl, or halo. Non-
limiting examplary compounds of Formula (I1I) include Examples 3 and 23 of Table 1.

[0049] In another embodiment, there 1s provided a compound of Formula (IV):
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R' O
L
HN
Formula (IV).
[0050] wherein R', R2, R’, R*, R°, R?, R® M, and L are as defined above for Formula (I). Non-

limiting examplary compounds of Formula (IV) include Examples 24 and 307 of Table 1.

[0051] In some embodiments, L is a bond, and R' 1s cycloalkyl which 1s optionally substituted
with one or more groups selected from the group consisting of Cis alkyl, Cis alkenyl, Cis alkynyl,
cycloalkyl, halo, cyano, hydroxy, -C(O)R’, -C(O)OR”, -C(O)NR'"'R", -OR’, -OC(O)R”, -OC(O)NR'R",
-NR"R", -N(R)NR'R", -N(R®)OR’, -N(R*)C(O)R”, -N(R°)C(O)OR”, and -N(R®*)C(O)NR"R""

[0052] In some embodiments, L is a bond; R' is cycloalkyl which is optionally substituted with
on¢ or more groups selected from the group consisting of halo, Ci3 alkyl Ci3 hydroxyalkyl and C,-;
haloalkyl. In particular embodiments, the cycloalkyl 1s selected from cyclopropyl, cyclobutyl and
cyclopentyl.

[0053] In some embodiments, L is a bond; R" is cyclopropyl which is optionally substituted with
on¢ or more groups selected from the group consisting of halo, C,-Cs alkyl C,-C; hydroxyalkyl and C;-C;
haloalkyl; R* is —H, alkyl, haloalkyl, or halo; R’ is —H, alkyl, or halo; M is a bond, -O-, or -NR°-; R* is —H,
halo, alkyl, monoalkylamino, or dialkylamino; R” is —H, alkyl, or halo. In particular embodiments, L is a
bond; R*1s —H; R 1s —H; R! is cyclopropyl substituted with chloro, fluoro, C,-Csalkyl C,-C; hydroxyalkyl
or C;-C; haloalkyl; R* is —H, alkyl, chloro, or fluoro; R is —H, alkyl, chloro, or fluoro; M is a bond, or -
NH-; R*is —H, chloro, fluoro, methyl, ethyl, propyl, isopropyl, butyl, methylamino, or dimethylamino; and
R is —H or alkyl. In particular embodiments, L is a bond; R*is —-H; R® is —H; R! is cyclopropyl substituted
with chloro or fluoro; R*is —H, chloro, or fluoro; R’ is —H, chloro, or fluoro; M is a bond, or -NH-; R" is —
H, chloro, fluoro, methyl, ethyl, propyl, or isopropyl; and R’ is —H. Non-limiting examplary compounds
having such substituents include Examples 61, 64, 84, 85, 86, 155, 156, and 157 of Table 1.

[0054] In some embodiments, L is a bond; R' is cyclopropyl which is optionally substituted with
on¢ or more groups sclected from the group consisting of halo, C,-Cs alkyl C,-C; hydroxyalkyl and C;-C;
haloalkyl; R* is —H, alkyl, halo, haloalkyl, or alkylthio; R’ i1s —H, alkyl, or halo; M is a bond, -O-, -S- or -
NR®-; R* is —H, halo, alkyl, hydroxyalkyl, haloalkyl, haloalkenyl, cycloalkyl, monoalkylamino, or
dialkylamino; and R” is —H, alkyl, or halo. Non-limiting examplary compounds having such substituents
include Examples 33, 39, 40, 46, 82, 102, 141, 166, 228, and 286 of Table 1.

[0053] In some embodiments, L is a bond; R' is cyclopropyl which is optionally substituted with
on¢ or more groups sclected from the group consisting of halo, C,-Cs alkyl, C,-Cs; hydroxyalkyl and C;-C;
haloalkyl; R* 1s —H, alkyl, halo, haloalkyl, or alkylthio; R® is —H, alkyl, or halo; M is a bond, -O-, -S- or -
NR°-
aminocarbonylalkyl,  acetamindocthyl,  propionamidocthyl, @ formamidoethyl, cycloalkylalkyl,

. R* 1s —H, halo, alkyl, hydroxyalkyl, haloalkyl, haloalkenyl, cycloalkyl, cyanoalkyl,

cycloalkyl(hydroxy)alkyl, = hydroxycycloalkyl, = methoxycycloalkyl,  cycloalkyl(methoxy)methyl,
alkoxyalkyl, alkenyl, methylsulfonamidoethyl, imidazolylethyl, dioxanyl,
cyclobutanylcarbonylaminoethyl, difluoroacetamidocthyl, trifluoroacetamidocthyl, methylthiomethyl,
methylthioethyl, cyclopropylcarbonylamino(cyano)methyl, cyano(difluoroacetamido)methyl, propanyl-
1,1,1,3,3,3-d6)amino, tctrahydrofuranyl, methylimidazolylethyl, furanyl, pyrrolyl, methylpyrrolyl,
isoxazolyl, tetrazolylalkyl, methylpyrazolyl, or methylpyrazolylmethyl; and R’ is —H, alkyl, or halo. Non-
limiting examplary compounds having such substituents include Examples 26, 27, 34, 38, 41-44, 50, 58,
62, 63, 66, 68, 73,77, 79, 80, 83, 87, 88, 90-92, 94, 96, 101, 105, 107, 110, 113, 116, 118-120, 128, 130,
131, 133, 134, 136, 141, 153, 160, 162, 166-168, 170, 173-176, 179, 181, 183, 186, 188, 190, 191, 194,
208, 210, 213, 215- 219, 221, 223, 226, 228, 232, 235, 237, 248, 250, 252, 257, 261, 262, 264, 266, 268,
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269, 272. 273, 284- 290, 295. 300, and 302-305 of Table 1.

[0056] In an embodiment, there 1s provided a pharmaceutical composition comprising a
pharmacecutically acceptable carrier or diluent and a compound of Formula (I) or a pharmaceutically
acceptable salt thereof.

[0057] Medical uses and Methods of treatment using the compounds

[0058] The present disclosure provides a method of treating a subject with a disease or disorder
associated with modulation of HPKI1 comprising: administering to the subject in neced thercof a
therapeutically effective amount of the compound of Formula (I) or a pharmaccutically acceptable salt
thereotf. In some embodiments, the disease or disorder associated with modulation of HPK1 1s a cancer.
metastasis, inflammation, or immune disease including autormmune disease.

[0059] In some other embodiments, the disease 1s cancer, metastasis, inflammation or auto-
immune disease. In particular embodiments, the cancer 1s selected from the group consisting of carcinomas,
melanomas, blastomas, sarcomas, lymphomas and leukemias, including without limitation, bladder
carcinoma, brain tumors, breast cancer, cervical cancer, colorectal cancer, esophageal cancer, endometnal
cancer, hepatocellular carcinoma, laryngeal cancer, lung cancer, ostcosarcoma, ovarian cancer, pancreatic
cancer, prostate cancer, renal carcinoma and thyroid cancer, acute lymphocytic leukemia, acute myeloid
leukemia, ependymoma, Ewing’s sarcoma, glioblastoma, medulloblastoma, neuroblastoma, ostcosarcoma.
rhabdomyosarcoma, rhabdoid cancer, and nephroblastoma (Wilm’s tumor).

[0060] In some embodiments, the autormmune disease 1s an mmflammatory bowel disease,
Addison's discase, alopecia arcata, ankylosing spondylitis, antiphospholipid syndrome, hemolytic anenua,
autoommune hepatitis, Behcet's disease, Berger's disease, bullous pemphigoid, cardiomyopathy, celiac
sprue, chronic fatigue immune dysfunction syndrome (CFIDS), chronic inflammatory demyelinating
polyncuropathy, Churg-Strauss syndrome, cicatricial pemphigoid, cold agglutinin disease, type 1 diabetes,
discoid lupus, essential mixed cryoglobulinemia, Graves' disease, Guillain-Barre syndrome, Hashimoto's
thyroiditis, hypothyroidism, autoimmune lymphoproliferative syndrome (ALPS), 1diopathic pulmonary
fibrosis, 1diopathic thrombocytopenia purpura (ITP), juvenile arthritis, lichen planus, lupus erythematosus,
Meniere's disease, mixed connective tissue discase, multiple sclerosis, myasthenia gravis, pemphigus
vulgaris, pernicious anenmua, polychondrntis, autormmune polyglandular syndromes, polymyalgia
rhcumatica, polymyositis, dermatomyositis, prnmary agammaglobulinecmia, primary biliary cirrhosis,
psoriasis, psoriatic arthritis, Raynaud's phenomenon, Reiter's syndrome, rheumatic fever, rheumatoid
arthritis, sarcoidosis, scleroderma, Sjogren's syndrome, stiff-man syndrome, Takayasu arteritis, giant cell
arteritis, ulcerative colitis, uveitis, vasculitis, or granulomatosis with polyangiitis.

[0061] In another embodiment, there 1s provided the use of a compound of Formula (I) or a
pharmaccutically acceptable salt thereof for the manufacture of a medicament for inhibiting HPK 1 activity
1in a subject 1n need of mmhibition of HPK1 activity. In some embodiments, the use includes treatment of
cancer.

[0062] Suitable subjects to be treated according to the present disclosure include mammalian
subjects. Mammals according to the present disclosure include, but are not limited to, human, canine, feline,
bovine, caprine, equine, ovine, porcine, rodents, lagomorphs, primates, and the like, and encompass
mammals 1n utero. Subjects may be of either gender and at any stage of development. In one embodiment,
the suitable subject to be treated according to the present disclosure 1s human.

[0063] The compounds of the present disclosure are generally administered 1n a therapeutically
cttective amount. The compounds of the present disclosure can be administered by any suitable route 1n
the form of a pharmaceutical composition adapted to such a route, and 1n a dose eftective for the treatment
intended. An effective dosage 1s typically 1n the range of about 0.01 to about 1000 mg per kg body weight
per day, preferably about 0.01 to about 500 mg/kg/day, in single or divided doses. Depending on age,
species and disease or condition being treated, dosage levels below the lower limit of this range may be
suttable. In other cases, still larger doses may be used without harmtul side effects. Larger doses may also
be divided into several smaller doses, for administration throughout the day. Methods for determining
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suttable doses are well known 1n the art to which the present disclosure pertains. For example, Remington:
The Science and Practice of Pharmacy, Mack Publishing Co., 20" ed., 2000 can be used.

[0064] Pharmaceutical Compositions, Dosage Forms and Administration Routes

[00635] For the treatment of the discases or conditions referred to above, the compounds described
herein or pharmaceutically acceptable salts thereof can be administered as follows:

[0066] Oral administration

[0067] The compounds of the present disclosure may be administered orally, including by

swallowing, so that the compound enters the gastromtestinal tract, or absorbed into the blood stream
directly from the mouth (¢.g., buccal or sublingual administration). Suitable compositions for oral
administration include solid, liquid, gel or powder formulations, and have a dosage form such as tablet,
lozenge, capsule, granule or powder. Compositions for oral administration may be formulated as immediate
or modified release, including delayed or sustained release, optionally with enteric coating. Liquid
formulations can include solutions, syrups and suspensions, which can be used 1n soft or hard capsules.
Such formulations may include a pharmacecutically acceptable carrier, for example, water, ethanol,
polycthylene glycol, cellulose, or an o1l.  The formulation may also include one or more emulsifying
agents and/or suspending agents.

[0068] In a tablet dosage form the amount of drug present may be from about 0.05% to about 95%
by weight, more typically from about 2% to about 50% by weight of the dosage form. In addition, tablets
may contamn a disintegrant, comprising from about 0.5% to about 35% by weight, more typically from
about 2% to about 25% of the dosage form. Examples of disintegrants include, but are not limited to,
lactose, starch, sodium starch glycolate, crospovidone, croscarmellose sodium, maltodextrin, or mixtures
thereof.

[0069] Suitable lubricants, for use 1n a tablet, may be present in amounts from about 0.1% to about
5% by weight, and include, but are not limited to, talc, silicon dioxade, stearic acid, calcium, zinc or
magnesium stearate, sodium stearyl fumarate and the like.

[0070] Suitable binders, for use 1n a tablet, include, but are not limited to, gelatin, polyethylene
olycol, sugars, gums, starch, polyvinyl pyrrolidone, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose and the like. Suitable diluents, for use 1n a tablet, include, but are not limited to, mannitol, xylitol,
lactose, dextrose, sucrose, sorbitol, microcrystalline cellulose and starch.

[0071] Suitable solubilizers, for use 1n a tablet, may be present in amounts from about 0.1% to
about 3% by weight, and include, but are not limited to, polysorbates, sodium lauryl sulfate, sodium
dodecyl sulfate, propylene carbonate, dicthyleneglycol monoethyl ether, dimethyl 1sosorbide, polyethylene
glycol (natural or hydrogenated) castor oil, HCOR'™ (Nikkol), oleyl ester, Gelucire ™, caprylic/caprylic
acid mono/diglyceride, sorbitan fatty acid esters, and Solutol HS'™.

[0072] Parenteral Administration

[0073] Compounds of the present disclosure may be administered directly into the blood stream.,
muscle, or internal organs. Suitable means for parenteral administration include intravenous, intra-
muscular, subcutancous intraarterial, intraperitoneal, intrathecal, intracranial, and the like. Suitable devices
for parenteral administration include injectors (including needle and needle-free mjectors) and infusion
methods.

[0074] Compostitions for parenteral administration may be formulated as immediate or modified
release, including delayed or sustained release. Most parenteral formulations are aqueous solutions
containing excipients, including salts, buffering agents and 1sotonic agents. Parenteral formulations may
also be prepared in a dehydrated form (¢.g., by lyophilization) or as sterile non-aqueous solutions. These
formulations can be used with a suitable vehicle, such as sterile water. Solubility-enhancing agents may
also be used 1n preparation of parenteral solutions.

[0073] Transdermal Administration
[0076] Compounds of the present disclosure may be administered topically to the skin or

10



10

15

20

25

30

35

40

WO 2022/064438 PCT/IB2021/058794

transdermally. Formulations for this topical administration can include lotions, solutions, creams, gels,
hydrogels, ointments, foams, implants, patches and the hike. Pharmaceutically acceptable carriers for
topical administration formulations can include water, alcohol, mineral oil, glycenn, polyethylene glycol
and the like. Topical or transdermal administration can also be performed by electroporation, 1ontophoresis,
phonophoresis and the like. Compositions for topical administration may be formulated as immediate or
modified release, including delayed or sustained release.

[0077] Combination therapy

[0078] A pharmacecutical composition according to the present disclosure may contain on¢ or
mor¢ additional therapeutic agents, for example, to increase the efficacy or decrease the side effects. In
some¢ embodiments, accordingly, a pharmacecutical composition further contains one or more additional
therapeutic agents sclected from active ingredients usetul to treat or inhibit diseases mediated directly or
indirectly by HPK 1. Examples of such active ingredients are, without limitation, agents to treat cancer,
metastasis, inflammation, or auto-immune pathogenesis. In some embodiments, the compound of Formula
(I) 1s administered with anti-PD-1 agent, anti-PD-L1 agent, or anti-CTLA4 agent.

[0079] References for preparing pharmaceutical compositions

[0080] Methods for preparing pharmaceutical compositions for treating or preventing a discase
or condition arc well known 1n the art to which the present disclosure pertains. For example, based on
Handbook of Pharmaceutical Excipients (T"ed.), Remington: The Science and Practice of Pharmacy (20%
ed.), Encyclopedia of Pharmaceutical Technology (3™ ed.), or Sustained and Controlled Release Drug
Delivery Systems (1978), pharmaceutically acceptable excipients, carriers, additives and so on can be
selected and then mixed with the compounds of the present disclosure for making the pharmaceutical
compositions.

[0081] The present disclosure provides a compound having various pharmacological effects by
inhibiting HPK 1 activity, a pharmaceutical composition having the compound as an effective agent, a
medical use, particularly for treating a disease or disorder modulated by HPK 1, of the compound, and a
method of treatment or prevention comprising administering the compound to a subject 1n need of such
treatment or prevention. The compounds of the present disclosure and pharmaceutically acceptable salts
thereof have good safety and high selectivity for HPK 1, and thus exhibit superior property as a drug.

[0082] Compound preparation

[0083] The following Preparative Examples 1llustrate the preparation of intermediate compounds
that are usetul for preparing compounds of formula (I). The novel mtermediate compounds described
herein, as well as the synthetic processes uscful for preparing the intermediate compounds represent
embodiments of the current invention.

[0084] Intermediate 1A. 1 -(tetrahydro-2H-pyran-2-yl)-3-(thiophen-2-yl)-1H-indazol -4 -yl
trifluoromethanesulfonate

—N
\
Br N\O
O
Cl
F
[0083] Step 1) 3-bromo-4-chloro-5-fluoro-2-methylaniline
[0086] To a solution of 3-bromo-3-fluoro-2-methylaniline (50 g, 245 mmol, 1 eq) in AcOH (100

mL) was added N-chlorosuccinimide (36 g, 270 mmol, 1.1 eq). The mixture was stirred at 25 °C for 16 hr.
The mixture was concentrated under vacuum and the residue was extracted with Dichloromethane (200
mL * 2). The combined organic layers were washed with sat. NaHCO; 200 mL, dried over Na,SO., filtered
and concentrated under reduced pressure to give a residue. The crude product (66 g, crude) was obtained
as a black oil.

[0087] Step 2) 4-bromo-5-chloro-6-fluoro-1H-1ndazole
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[0088] To a solution of 3-bromo-4-chloro-5-fluoro-2-methylaniline (25.8 g, 108 mmol, 1 e¢q) 1n
AcOH (1.96 L, 0.05 M), H,O (0.065 L, 1.5 M) was added sodium nitrite (8.96 g, 130 mmol, 1.2 ¢q). The
mixture was stirred at 25 °C for 16 hr. The mixture was concentrated under vacuum and the residue was
extracted with Dichloromethane (1 L * 2). The combined organic layers were washed with sat. NaHCO»z
(1 L), dned over Na,SQOs, filtered and concentrated under reduced pressure to give a residue. The crude
product (23.6 g, crude) was obtained as a brown solid.

[0089] Step 3) 4-bromo-5-chloro-6-tfluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole

[0090] To a solution of 4-bromo-3-chloro-6-fluoro-1H-indazole (1.98 g, 7.97 mmol, 1 ¢q) in THP
(40 mL) was added 3.4-dihydro-2H-pyran (2.18 ml, 23.9 mmol, 3 eq) and p-toluenesulfonic acid
monohydrate (300 mg, 1.59 mmol, 0.2 eq). The reaction mixture was stirred 70 °C for 14 hours. The
rcaction mixture was extracted with Ethyl Acetate and dried over MgSQy4. The organic residue was purified
by column chromatography (silical gel, Hex:Ethyl acetate=1:0 to 4:1 ). 4-bromo-5-chloro-6-fluoro-1-
(tetrahydro-2H-pyran-2-yl)-1H-indazole (1.51 g, 4.54 mmol, 57% yicld) was obtained.

[0091] 'H NMR (400MHz, DMSO-ds) 6 8.16 (s, 1H), 8.00 (dd, J =9.3, 1.1 Hz, 1H). 5.85 (dd, ]
=96, 2.5 Hz, IH), 387 (d, J =12.6 Hz, 1H), 3.79-3.72 (m, 1H), 2.38-2.30 (m, 1H), 2.04-1.94 (m, 2H),
1.77-1.55 (m, 3H).

[0092] Intermediate 1B. 4-bromo-5-chloro-6-fluoro-7-10do-2-(tetrahydro-2H-pyran-2-yl)-2H-
indazole

Br

Cl _
)
= =N O

|
[0093] Step 1) 4-bromo-5-chloro-6-fluoro-7-10do-1H-1ndazole
[0094] To a solution of 4-bromo-5-chloro-6-tfluoro-1H-1ndazole (2 g, 8.02 mmol) in sulfuric acid

(1.7 mL) was added N-1odosuccinimide (2.7 g, 12.03 mmol) portionwise. The mixture was stirred at 0 °C
for 3 h. After the reaction completed, the mixture was poured 1nto 1ce water and quenched by solid NaOH
and then extracted with Dichloromethane. The combined orgainc residue was concentrated 1in vacuo. (2.99

o crude).

[00935] 'HNMR (400MHz, DMSO-de) 6 13.91 (s, 1H), 8.27 (d, ] = 1.6 Hz, 1H).

[0096] Step 2) 4-bromo-5-chloro-6-fluoro-7-10do-2-(tetrahydro-2H-pyran-2-yl)-2H-1ndazole
[0097] To a solution of 4-bromo-5-chloro-6-fluoro-7-10do-1H-indazole (2.99 g, 7.97 mmol, 1 eq)

in THF (40 mL) was added 3,4-dihydro-2H-pyran (2.18 ml, 23.9 mmol, 3 e¢q) and p-toluenesulfonic acid
monohydrate (300 mg, 1.59 mmol, 0.2 ¢q). The reaction mixture was stirred 60 °C for 16 hours. The
recaction mixture was extracted with Ethyl Acetate and dried over MgSQy4. The organic residue was purified

by column chromatography (silical gel, Hex:Ethyl acetate=1:0to 4:1 ). 4-bromo-5-chloro-6-tluoro-7-10do-
2-(tetrahydro-2H-pyran-2-yl)-2H-indazole (1.64 g, 7.97 mmol, 60.7% vicld) was obtained.

[0098] 'HNMR (400MHz, DMSO-ds) 6 8.84 (s, 1H), 5.80 (dd, J =9.9, 2.7 Hz, 1H), 5.66 (s, 1H),
4.02 (t,J =6.6 Hz, 1H), 3.85-3.70 (m, 1H), 2.33-2.21 (m, 1H), 2.08-1.91 (m, 2H), 1.79-1.45 (m, 4H).
[0099] Intermediate 1C. 4-bromo-5-chloro-6-fluoro-2-(tetrahydro-2H-pyran-2-yl)-2H-1ndazol-7-
aminge
Br
Cl
"
)
Y 4
E N O
NH,
[0100] Step 1) 4-bromo-5-chloro-6-tluoro-7-nitro-1H-1indazole
[0101] To a mixture of HNOs (12.63 g, 200.43 mmol, 9.02 mL, 5 ¢q) in H,SO4 (50 mL) stirred at
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0 °C was added 4-bromo-5-chloro-6-fluoro-1H-indazole (10 g, 40.09 mmol, 1 eq) slowly. After the addition
the mixture was stirred at 0 °C for 2 hr. TLC (Petroleum cther: Ethyl acetate=3:1) showed all the reactant
was consumed and a main new point showed up. Poured the mixture into 1ice-water, extracted with ethyl
acctate (50 mL*3), the combined organic phase was dnied over Na,SO., filtered and the filtrate was
concentrated to obtain 4-bromo-5-chloro-6-fluoro-7-nitro-1H-1indazole (12 g, crude) as a yellow solid.
[0102] Step 2) 4-bromo-5-chloro-6-fluoro-7-nitro-2-(tetrahydro-2H-pyran-2-yl)-2H-1ndazole
[0103] To a solution of 4-bromo-5-chloro-6-fluoro-7-nitro-1H-indazole (2.34 g, 7.97 mmol, 1 eq)
in THF (40 mL) was added 3,4-dihydro-2H-pyran (2.18 ml, 23.9 mmol, 3 ¢q) and p-toluenesulfonic acid
monohydrate (300 mg, 1.59 mmol, 0.2 ¢q). The reaction mixture was stirred 60 °C for 14 hours. The
recaction mixture was extracted with Ethyl Acetate and dried over MgSQy4. The organic residue was purified
by column chromatography (silical gel, Hex:Ethyl acetate=1:0to 4:1 ). 4-bromo-5-chloro-6-fluoro-7-nitro-
2-(tetrahydro-2H-pyran-2-yl)-2H-indazole (1.65 g, 4.35 mmol, 54.7% yicld) was obtained.

[0104] Step 3) 4-bromo-5-chloro-6-fluoro-2-(tetrahydro-2H-pyran-2-yl)-2H-1ndazol-7-amine
[0103] To a solution of 4-bromo-3-chloro-6-fluoro-7-nitro-2-(tetrahydro-2H-pyran-2-yl)-2H-
indazole (600 mg, 1.58 mmol, 1 eq) in EtOH (5 mL) and H,O (5 mL) were added NH4CI (508.66 mg, 9.51
mmol, 6 ¢q) and Fe (531.04 mg, 9.51 mmol, 6 ¢q), then the reaction mixture was stirred at 80 °C for 1 hour.
The reaction mixture was filtered, and the filtrate was diluted with ethyl acetate (20 mL), and the mixture
was washed with water (20 mL*2), after then the organic layer was dned over NaSO,, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by prep-TLC (510-,
Petroleum cther/Ethyl acetate =1:1). 4-bromo-5-chloro-6-tluoro-2-(tetrahydro-2H-pyran-2-yl)-2H-
indazol-7-amine (390 mg, 1.12 mmol, 70.59% yield) was obtained as a yellow oil.

[0106] 'HNMR (400MHz, DMSO-d¢) & 8.41 (s, 1H), 5.85 (brs, 2H), 5.71 (br d, J=8.0 Hz, 1H),
4.00 (brd, J=11.3 Hz, 1H), 3.77 - 3.59 (m, 1H), 2.29 -2.17 (m, 1H), 2.10 - 1.91 (m, 2H), 1.78 - 1.54 (m,
3H).

[0107] Intermediate 1D. 4-bromo-5-chloro-6-fluoro-N,N-dimethyl-1-(tetrahydro-2H-pyran-2-
yl)-1H-1ndazol-7-amine

Br
Cl N
N
F \
N THP
[0108] Step 1) 4-bromo-5-chloro-6-fluoro-7-nitro-1H-1ndazole
[0109] To a solution of Intermediate 1A (900 mg, 3.61 mmol, 1 eq) in H,SO4 (10 mL) (98% purity)

was added HNO; (419.69 mg, 4.33 mmol, 299.78 uLL, 1.2 eq) (65% punty) dropwise at -15 °C, then the
reaction mixture was stirred at 0 °C for 2 hours. The reaction mixture was slowly poured into 1ce water (20
mL), then the mixture's pH was adjusted to pH = 7 by using saturated aqueous solution of NaOH, after
then the mixture was extracted with ethyl acetate (30 mL*2), the combined organic layers were dried over
Na>SOy, filtered and concentrated under reduced pressure to give a residue. 4-bromo-5-chloro-6-tluoro-7-
nitro-1H-1ndazole (900 mg, crude) was obtained as a yellow solid.

[0110] 'H NMR (400MHz, DMSO-d¢) 6 14.36 (br s, 1H), 8.37 (br s, 1H).
[0111] Step 2) 4-bromo-5-chloro-6-fluoro-7-nitro-1-(tetrahydro-2H-pyran-2-vl)-1H-1ndazole
[0112] To a solution of 4-bromo-5-chloro-6-fluoro-7-nitro-1H-indazole (900 mg, 3.06 mmol, 1

eq) (crude) in DCM (10 mL) were added TsOH.H;O (58.14 mg, 305.64 umol, 0.1 eq) and DHP (771.27
mg, 9.17 mmol, 838.34 uL, 3 eq), then the reaction mixture was stirred at 20 °C for 2 hours. The reaction
mixture was diluted with dichloromethane (20 mL), and the mixture was washed with saturated aqueous
solution of NaHCOs (15 mL*2), the organic layer was dried over NaxSQOy, filtered and concentrated under
reduced pressure to give a residue. The residue was purified by column chromatography (S102, Petroleum
cther/Ethyl acetate=40/1 to 25:1, 4-bromo-5-chloro-6-fluoro-7-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-
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indazole came out at Petroleum ether/Ethyl acetate=40/1, 4-bromo-5-chloro-6-tfluoro-7-nitro-2-
(tetrahydro-2H-pyran-2-yl)-2H-indazole came out at Petroleum cther/Ethyl acetate=25/1). 4-bromo-5-
chloro-6-tluoro-7-nitro-1-(tectrahydro-2H-pyran-2-yl)-1H-indazole (200 mg, 528.29 umol, 17.28% yicld)
was obtained as a brown solid. 4-bromo-5-chloro-6-fluoro-7-nitro-2-(tetrahydro-2H-pyran-2-yl)-2H-
indazole (600 mg, 1.58 mmol, 51.85% yield) was obtained as a yellow solid.

[0113] 4-bromo-5-chloro-6-tfluoro-7-nitro-1-(tectrahydro-2H-pyran-2-yl)-1H-indazole

[0114] 'H NMR (400MHz, DMSO-ds) 6 8.43 (s, 1H), 5.50 (dd, J=2.8, 7.8 Hz, 1H), 3.45 - 3.38
(m,2H), 2.35-2.27 (m, 1H), 2.23-2.14 (m, 1H), 1.92 (td, J=4.6, 13.6 Hz, 1H), 1.68 (ddt, J=4.0, 10.1, 13.9
Hz, 1H), 1.59 - 1.36 (m, 2H).

[0113] 4-bromo-5-chloro-6-fluoro-7-nitro-2-(tctrahydro-2H-pyran-2-yl)-2H-indazole

[0116] 'H NMR (400MHz, DMSO-ds) 6 8.99 (s, 1H), 5.86 (dd, J=2.7, 9.7 Hz, 1H), 4.08 - 3.96
(m, 1H), 3.81 -3.68 (m, 1H), 2.28 -2.14 (m, 1H), 2.14-2.02 (m, 1H), 2.02 -1.89 (m, 1H), 1.78 - 1.67 (m,
1H), 1.64 - 1.56 (m, 2H).

[0117] Step 3) 4-bromo-3-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-7-amine
[0118] To a solution of 4-bromo-5-chloro-6-fluoro-7-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazole (200 mg, 528.29 umol, 1 eq) in EtOH (5 mL) and H,O (5 mL) were added NH4Cl (169.55 mg,
3.17 mmol, 6 eq) and Fe (177.03 mg, 3.17 mmol, 6 eq), then the reaction mixture was stirred at 80 °C for
2 hours. The reaction mixture was filtered, and the filtrate was concentrated to remove EtOH, then the
mixture was diluted with ethyl acetate (20 mL), and the mixture was washed with water (20 mL*2), after
then the organic layer was dried over Na,SQs, filtered and concentrated under reduced pressure to give a
residue. 4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-7-amine (140 mg, crudec)
was obtained as a yellow solid.

[0119] Step 4) 4-bromo-5-chloro-6-tfluoro-N,N-dimethyl-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazol-7-amine
[0120] To a solution of 4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-1indazol-7-

amine (120 mg, 344.24 umol, 1 eq) in THF (5 mL) was added NaH (34.42 mg, 860.59 umol, 60% purnity,
2.5 eq) 1n portions at 0 °C under N», then the mixture was stirred at 0 °C for 30 mins under N», after then
Mel (293.16 mg, 2.06 mmol, 128.58 ul, 6 eq) was added dropwise, and the reaction mixture was stirred
at 20 °C for 12 hours under N». The reaction mixture was poured into saturated aqueous solution of NH,Cl
(20 mL), then the mixture was extracted with ethyl acetate (20 mL*2), the combined organic layers were
dried over Na SO, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by prep-TLC (810;, Petroleum ether/Ethyl acetate =5:1). Intermediate 1E (30 mg, 78.06 umol,
22.68% vield, 98% purity) was obtained as a yellow oil.

[0121] Intermediate 1E. 4-bromo-5-chloro-6-fluoro-N-1sopropyl-2-(tetrahydro-2H-pyran-2-yl)-
2H-1indazol-7-amine
Br
Cl _—
)

= N O

Y NH
[0122] To a solution of Intermediate 1B (100 mg, 0.218 mmol, 1 eq) in 2-methyl-2-butanol (1.09

mL) was added Xantphos Pd G3 (21 mg, 21.8 umol, 0.1 eq) and Cs>CO3 (142 mg, 0.436 mmol, 2.0 eq).
The mixture was degassed and purged with N, for 3 times, and then propan-2-amine (0.19 mL, 2.18 mmol,
10 eq) was added. The mixture was stirred at 90 °C for 3 hr 1n sealed tube. The reaction mixture was diluted
with H>O (40 mL), and then the mixture was extracted with DCM (50 mL * 3). The combined organic
layers were drnied over NaxSQs, filtered and the filtrate was concentrated in vacuum to give a residue. The
residue was purified by silica gel chromatography (product came out at Hexane/Ethyl acetate =10/1) to
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afford Intermediate 1E (47 mg, 0.120 mmol, 535 % yield) as beige color solid.

[0123] 'HNMR (400 MHz, DMSO-d¢) & 8.43 (s, 1H), 5.74 (dd, J = 9.6, 2.5 Hz, 1H), 5.29 (dd, J
=99, 3.3 Hz, 1H), 4.63-4.57 (m, 1H), 3.99 (d, J = 11.0 Hz, 1H), 3.74-3.68 (m, 1H), 2.23-2.17 (m, 1H),
2.05-1.95 (m, 2H), 1.74-1.57 (m, 3H), 1.23-1.18 (m, 6H).

[0124] Intermediate 1F. 4-bromo-5-chloro-6-fluoro-N-isopropyl-N-methyl-2-(tetrahydro-2H-

pyran-2-yl)-2H-indazol-7-amine
Br
"
— /N
F N O
\r N

[0123] To a solution of Intermediate 1E (600 mg, 1.54 mmol, 1.0 eq) in Methanol (7.7 mL) was
added formaldehyde (0.572mL, 7.68 mmol, 5.0 ¢q) and acetic acid (88 ul, 1.54 mmol, 1.0 eq). The mixture

was stirred at room temperature for 10 min. Sodium cyanoborohydride (290 mg, 4.61 mmol, 3.0 eq) was

Cl

added and then the mixture was stirred room temperature for 16 hr. The reaction mixture was quenched by
H,O and extracted with Ethyl acetate (150 mL*3). The combined organic layers were dried over NaSO.,
filtered and the filtrate was concentrated i vacuum to give a residue. The residue was purified by silica
ocl chromatography (product came out at Hexane/Ethyl acetate = 100/4) to afford Intermediate 1F (292
mg, 0.722 mmol, 47 % vield) as brown color o1l.

10126] 'H NMR (400 MHz, DMSO-ds) & 8.51 (s, 1H), 5.75 (dd, J = 9.3, 2.7 Hz, 1H), 4.14-4.05
(m, 1H), 4.00-3.93 (m, 1H), 3.78-3.67 (m, 1H), 2.92 (d, ] = 4.4 Hz, 3H), 2.23-2.20 (m, 1H), 2.05-1.95 (m,
2H). 1.75-1.60 (m, 3H), 1.17 (d, J = 6.6 Hz, 6H).

[0127] Intermediate 1G. 4-bromo-5-chloro-N-¢thyl-6-fluoro-N-methyl-1H-1ndazol-7-amine
—N
\
Br NH
C N7
Lo
[0128] Step 1) 4-bromo-5-chloro-6-fluoro-1H-1ndazol-7-amine
[0129] To a solution of 4-bromo-5-chloro-6-fluoro-7-nitro-1H-indazole (12 g, 40.75 mmol, 1 eq)

1in EtOH (100 mL) and H,O (40 mL) was added Fe (6.83 g, 122.26 mmol, 3 ¢q) and NH4Cl (6.54 g, 122.26
mmol, 3 eq). The reaction mixture was heated to 80 °C and reacted for 2 hr. The reaction mixture was
filtered through a celite cake, the filtrate was concentrated to give the crude product. The residue was
purificd by column chromatography (S10;, Petroleum cther/Ethyl acetate=20/1 to 3/1). 4-bromo-3-chloro-
6-tfluoro-1H-1ndazol-7-amine (3 g, 18.90 mmol, 46.39% yield) was obtained as a yellow solid.

[0130] Step 2) N-(4-bromo-5-chloro-6-fluoro-1H-indazol-7-yl)acetamide

[0131] To a solution 4-bromo-5-chloro-6-fluoro-1H-indazol-7-amine (3 g, 11.34 mmol, 1 ¢q) 1n
AcOH (30 mL) was added Ac,O (1.39 g, 13.61 mmol, 1.27 mL, 1.2 eq), the reaction mixture was heated
to 80 °C and reacted for 3 hr. The solvent was removed under vacuum. The residue was purified by column
chromatography (S10;, Petroleum ether/Ethyl acetate = 50/1 to 4/1) to obtain N-(4-bromo-35-chloro-6-
fluoro-1H-1ndazol-7-yl)acetamide (3 g, 9.79 mmol, 86.29% vield) as a yellow solid.

[0132] Step 3) 4-bromo-5-chloro-N-¢thyl-6-fluoro-1H-1indazol-7-amine

[0133] To a solution of LAH (520.00 mg, 13.70 mmol, 1.5 eq) in THF (50 mL) was added a
solution of N-(4-bromo-3-chloro-6-tfluoro-1H-indazol-7-yl)acetamide (2.8 g, 9.13 mmol, 1 e¢q) n THF
(100 mL) drop-wise under N; at 0 °C, after the addition, the reaction mixture was allowed to warm to 25 °C,
and reacted for 16 hr. The mixture was poured into water (500 mL), extracted with ethyl acetate (100 mL
* 2), the combined organic phase was dried over Na,SO,, filtered and the filtrate was concentrated to give
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the crude. The residue was purified by column chromatography (S10;, Petroleum ether/Ethyl acetate=50/1
to 2/1) to obtain 4-bromo-5-chloro-N-ethyl-6-fluoro-1H-indazol-7-amine (1 g, 3.42 mmol, 37.42% vyield)
as a yellow solid.

[0134] Step 4) 4-bromo-5-chloro-N-ethyl-6-fluoro-N-methyl-1H-1indazol-7-amine

[0133] To a solution of 4-bromo-5-chloro-N-¢thyl-6-fluoro-1H-indazol-7-amine (1.4 g, 4.79
mmol, 1 eq) and HCHO (718.48 mg, 23.93 mmol, 659.16 uL, 5 eq) in MeOH (50 mL) was added
NaBH3CN (902.21 mg, 14.36 mmol, 3 ¢q) and AcOH (287.38 mg, 4.79 mmol, 273.70 ulL, 1 eq). The
reaction mixture was stirred at 25 °C for 16 hr. The solvent was removed under vacuum. The residue was
punified by column chromatography (510,, Petroleum cther/Ethyl acetate=50/1 to 5/1) to obtain 4-bromo-
5-chloro-N-¢thyl-6-fluoro-N-methyl-1H-indazol-7-amine (1.4 g, 4.57 mmol, 95.42% yield) as a white
solid.

[0136] Intermediate 1H. 4-bromo-5-chloro-6-fluoro-7-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazole
Br
Cl N
N
= N
O
[0137] To a solution of 4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole

(0.5 ¢, 1.50 mmol, 1 eq) mn THF (10 mL) was added dropwise LDA (2 M, 1.87 mL, 2.5 eq) at -78°C. After
addition, the mixture was stirred at this temperature for 2.5 hr, and then Mel (319.12 mg, 2.25 mmol,
13997 ul, 1.5 ¢q) was added dropwise at -78 °C. The resulting mixture was stirred at 20 °C for 16 hr. The
mixture was poured into saturated NH4Cl and extracted with EA 20 mL. The organic layer was concentrated.
The residue was purified by column chromatography (S10,, Petroleum cther/Ethyl acetate=20/1 to 10/1).
We got the desired product 4-bromo-5-chloro-6-fluoro-7-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-
indazole (0.38 g, 1.09 mmol, 72.93% vyield) was obtained as white solid.

[0138] Intermediate 11. 4-bromo-6-tfluoro-N,N-dimethyl-5-(methylthio)-1H-1indazol-7-amine
Br
S A
N
F N
H
NG
[0139] Step 1) 4-bromo-6-tluoro-7-nitro-1H-1ndazole
[0140] To a solution of 4-bromo-6-fluoro-1H-indazole (10 g, 46.51 mmol, 1 ¢q) 1n H2SO4 (80

mL) (98% purity) was added KNO; (4.70 g, 46.51 mmol, 1 eq) at 0 °C 1n portions, then the mixture was
stirred at O °C for 1 h. The reaction mixture was then poured into 1ce water (200 mL), and the mixture was
extracted with ethyl acetate (100 mL*2), the combined organic layers were washed with saturated aqueous
solution of NaHCQO3 (100 mL*2) and brine (100 mL), drnied over Na>SQO4, filtered and concentrated under
reduced pressure to give a residue. The residue was purified by silica gel chromatography (200-300 mesh
silica gel, Petroleum cther/Ethyl acetate=15/1 to 1/1, product 4-bromo-6-fluoro-7-nitro-1H-indazole came
out at Petroleum ether/Ethyl acetate=8/1) to afford 4-bromo-6-fluoro-7-nitro-1H-indazole (2.7 g, 10.38
mmol, 22.32% vield) as yellow solid and crude product. The curde product was punfied by MPLC
(Petroleum cther/Ethyl acetate) to afford 4-bromo-6-tluoro-7-nitro-1H-indazole (3.57 g, 13.73 mmol.
29.52% vyield) as yellow solid.

[0141] Step 2) 4-bromo-6-fluoro-5-10do-7-nitro-1H-indazole

[0142] To a solution of 4-bromo-6-fluoro-7-nitro-1H-indazole (2.7 g, 10.38 mmol, 1 eq) in H>SO,
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(30 mL) was added NIS (7.01 g, 31.15 mmol, 3 eq) at 25 °C. The reaction mixture was stirred at 50 °C for
16 h. The reaction mixture was quenched by 1ce water (50 mL). Then the mixture was extracted with ethyl
acctate (50 mL * 3). The combined organic layers were washed with Na,SOs aqueous solution (20 mL*2),
NaHCOs aqueous solution (20 mL*2) and brine (20 mL), dnied over sodium sulfate, filtered and the filtrate

was concentrated imm vacuum to give 4-bromo-6-fluoro-5-10do-7-nitro-1H-indazole (3.4 g, 8.81 mmol,
84.85% yield) as yellow solid.

[0143] 'HNMR (400 MHz, DMSO-ds) 6 14.28 (br s, 1H), 8.30 (s, 1H).
[0144] Step 3) 4-bromo-6-fluoro-5-10do-1H-1indazol-7-amine
[01435] To a solution of 4-bromo-6-fluoro-5-10do-7-nitro-1H-1indazole (3.4 g, 8.81 mmol, 1 eq)

in EtOH (30 mL) and H,O (25 mL) was added NH4C1 (2.83 g, 52.86 mmol, 6 eq) ., then Fe (2.95 g,
52.86 mmol, 6 ¢q) was added in portions at 60°C. The mixture was stirred at 80 °C for 1 h. The reaction
mixture was filtered through celite while 1t was still hot. Then the filtrate was concentrated in vacuum to
remove EtOH. The resulting aqueous phase was extracted with ethyl acetate (50 mL * 2). The combined
organic layers were washed with brine (30 mL), dned over sodium sulfate, filtered and the filtrate was
concentrated 1n vacuum to give a residue. The residue was puritied by silica gel chromatography (MPLC.,
Petroleum cther/Ethyl acetate=5/1 to 2/1, product came out at Petroleum ether/Ethyl acetate=2/1) to atford
4-bromo-6-fluoro-3-10do-1H-indazol-7-amine (2.2 g, 6.18 mmol, 70.16% vicld) as gray solid.

[0146] 'HNMR (400 MHz, DMSO-d¢) 6 13.09 (br s, 1H), 7.86 (d, J = 1.7 Hz, 1H), 5.62 (s, 2H).
[0147] Step 4) 4-bromo-6-fluoro-3-10do-N,N-dimethyl-1H-1ndazol-7-amine
[0148] To a solution of 4-bromo-6-tfluoro-5-10do-1H-1ndazol-7-amine (2.2 g, 6.18 mmol, 1 eq) in

MecOH (50 mL) was added AcOH (1.11 g, 18.54 mmol, 1.06 mL, 3 ¢q) , HCHO (5.02 g, 61.81 mmol, 4.60
mL, 10 eq) , then NaBH3;CN (3.88 g, 61.81 mmol, 10 eq) was added 1n portions under 40°C. Gas released
and the temperature nise. The suspension was stirred at 25°C for 16 h. The reaction mixture was poured
into water (50 mL), then the mixture was concentrated to remove McOH, after then the mixture was
extracted with ethyl acetate (50 mL*2), and the combined organic layers were washed with brine (50 mL),
dnied over sodium sulfate, filtered and concentrated under reduced pressure to give a residue. The residue
was purified by silica gel chromatography (200-300 mesh silica gel, Petroleum ether/Ethyl acetate=15/1 to
8/1, product came out at Petroleum cther/Ethyl acetate=8/1) to atford 4-bromo-6-tluoro-5-10do-N,N-
dimethyl-1H-1ndazol-7-amine (2.05 g, 5.34 mmol, 86.37% yield) as off-white solid.

[0149] Step 5) 4-bromo-6-fluoro-N,N-dimethyl-5-(methylthio)-1H-indazol-7-amine

[0150] To a 100 mL bottle equipped with a magnetic stir bar was added 4-bromo-6-fluoro-3-10do-
N.N-dimethyl-1H-indazol-7-amine (1.2 g, 3.13 mmol, 1 eq) , NaSMe (328.56 mg, 4.69 mmol, 1.5 ¢q),
Xantphos (361.65 mg, 625.02 umol, 0.2 eq), K,COs3 (1.30 g, 9.38 mmol, 3 ¢q), dioxane (20 mL) and
Pd»(dba); (286.17 mg, 312.51 umol, 0.1 eq) sequentially. The bottle was evacuated and backfilled with
nitrogen. Then the mixture was stirred at 90 °C for 16 h under nitrogen atmosphere. The residue was
purified by silica gel chromatography (200-300 mesh silica gel, Petroleum ether/Ethyl acetate=20/1 to 8/1.
product came out at Petroleum c¢ther/Ethyl acetate=10/1) to afford 4-bromo-6-tluoro-N,N-dimethyl-5-
(methylthio)-1H-1ndazol-7-amine (540 mg, 1.78 mmol, 56.81% vicld) as orange solid.

[0151] '"H NMR (400 MHz, DMSO-d¢) 6 13.59 (br s, 1H), 8.00 (d, J = 1.6 Hz, 1H), 2.91 (d. ] =
2.4 Hz, 6H), 2.39 (s, 3H).
[0152] Intermediate  1J.  4-bromo-6-fluoro-N,N-dimethyl-3-(trifluoromethyl)-1H-1ndazol-7-
amine
Br
FsC
N
F N
H
AN

[0153] To a solution of 4-bromo-6-fluoro-3-10do-N,N-dimethyl-1H-indazol-7-amine (1.0 g, 2.61
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mmol, 1 ¢q) and methyl 2,2-difluoro-2-(tluorosulfonyl)acetate (1.00 g, 5.22 mmol, 664 .45 ul, 2 ¢q) 1n
DMF (10 mL) was added Cul (994.63 mg, 5.22 mmol, 2 eq). The mixture was stirred at 100 °C for 6 hr
under N, atmosphere. The reaction mixture was filtered and the filtrate was diluted with water 50 mL and
extracted with Ethyl acetate (50 mL * 2). The combined organic layers were washed with brine (50 mL *
3), dned over anhydrous Na,SOs, filtered and the filtrate was concentrated under reduced pressure to give
a residue. The residue was purified by silical gel column chromatography (Petroleum cther: Ethyl
acetate=1:0 to 10:1). 4-bromo-6-tfluoro-N,N-dimethyl-5-(trifluoromethyl)-1H-indazol-7-amine (502 mg,
1.54 mmol, 58.91% vicld) was obtained as a yellow solid.

[0154] Intermediate 1K. 4-bromo-5-¢cthyl-6-fluoro-1H-1ndazole
Br
\,N
N
i H
[0153] Step 1) 4-bromo-5-cthyl-6-fluoro-2-trityl-2H-1ndazole
[0156] To a solution of diisopropylamine (132.75 mg, 1.31 mmol, 18541 ulL, 1.2 eq) in THF (5

mL) was added slowly n-BuLi (2.5 M, 481.04 uLL, 1.1 eq) at -78 °C for 0.5 hr under N, atmosphere. Then
a solution of 4-bromo-6-fluoro-2-trityl-2H-indazole (500 mg, 1.09 mmol, 1 eq) in THF (2 mL) was added
dropwise to the solution. After the mixture was stirred at -78 °C for 0.5 hr, a solution of Etl (204.62 mg,
1.31 mmol, 104.93 uL, 1.2 ¢q) in THF (2 mL) was added to the mixture and the solution were warmed to
15 °C and stured for 2 hr under N, atmosphere. The reaction mixture was quenched by addition with
saturated NH4Cl aqueous 3 mL at 15 °C, was diluted with water 20 mL and extracted with Ethyl acetate
(30 mL * 2). The combined organic layers were washed with brine (30 mL * 2), dried over Na,SO,, filtered
and the filtrate was concentrated under reduced pressure to give a residue. 4-bromo-5-¢thyl-6-tfluoro-2-
trityl-2H-indazole (500 mg, crude) was obtained as a yellow solid.

[0157] Step 2) 4-bromo-5-ethyl-6-fluoro-1H-1ndazole

[0158] To a solution of 4-bromo-5-¢thyl-6-tluoro-2-trityl-2H-1ndazole (500 mg, 1.03 mmol, 1 eq)
in DCM (6 mL) was added TFA (3.08 g, 27.01 mmol, 2.00 mL, 26.22 eq). The mixture was stirred at 15 °C
for 4 hr. The reaction mixture pH was adjusted to 7 with saturated NaHCO3 aqueous, and the mixture was
extracted with Dichloromethane (30 mL * 2). The combined organic layers were washed with brine (30
mL * 2), dnied over Na,S0O,, filtered and the filtratec was concentrated under reduced pressure to give a
residuc. The residue was purified by prep-HPLC (column: Phenomenex luna C18 150*40mm*
15um;mobile phase: [water(0.1%TFA)-ACN]:B%: 40%-70%.10min). The fraction was concentrated under
reduced presuure to remove ACN, the aqueous pH was adjusted to 7 with saturated NaHCOs aqueous. The
aqueous was extracted with Ethyl acetate (10 mL * 2). The combined organic layers were washed with
brine (10 mL * 2), dried over Na,SOq, filtered and the filtratc was concentrated under reduced pressure to
o1ve a product. 4-bromo-3-cthyl-6-fluoro-1H-indazole (70 mg, 287.98 umol, 27.96% yiecld) was obtained
as a yellow solid.

[0159] 'HNMR (400MHz, DMSO-ds) & 13.39 (brs, 1H), 8.01 - 7.98 (m, 1H). 7.41 (d, J=9.9 Hz,
1H), 2.83 (dq, J=2.4, 7.5 Hz, 2H), 1.14 (t, J=7.5 Hz, 3H).
[0160] Intermediate 1L. 4-bromo-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine
Br
H>N
\,N
= N
O
[0161] Step 1) 6-fluoro-5-nitro-1H-1indazole
[0162] To a solution of 6-fluoro-1H-indazole (4.4 g, 32.32 mmol, 1 eg) in HSO4 (30 mL) was
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added HNOs (2.44 g, 38.79 mmol, 1.75 mL, 1.2 eq) dropwise at -15 °C, the reaction mixture was stirred at
0 °C for 2 hours. The reaction mixture was slowly poured into ice water (100 mL), then the mixture was
extracted with ethyl acetate (100 mL*2), the combined organic layers were dried over Na,SOg, filtered and
concentrated under reduced pressure to give 6-fluoro-3-nitro-1H-indazole (5.4 g, crude) was obtained as
a yellow solid.

[0163] Step 2) 6-fluoro-5-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-1indazole

[0164] To a mixture of 6-fluoro-5-nitro-1H-indazole (4.9 g, 27.05 mmol, 1 eqg) (crude) in DCM
(50 mL) were added DHP (6.83 g, 81.16 mmol, 7.42 mL, 3 eq) and TsOH.H,0 (514.60 mg, 2.71 mmol,
0.1 eg), and the reaction mixture was stirred at 15 °C for 1 hour. The reaction mixture was poured
into saturated solution of NaHCO; (100 mL), then the mixture was extracted with dichloromethane (50
mL*2), the combined organic layers were dried over Na,SQO4 filtered and concentrated under reduced
pressure to give a residue. The residue was purified by column chromatography (S10., Petroleum
cther/Ethyl acetate=20/1 to 15:16-fluoro-5>-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (3 g, 11.31
mmol, 41.81% yield) was obtained as a yellow solid.

[01635] 'HNMR (400MHz, DMSO-ds) 6 8.78 (d, J=7.3 Hz, 1H), 8.41 (s, 1H), 7.97 (d, J=12.1 Hz,
1H), 5.90 (dd, J=2.1,9.7Hz, 1H), 3.94 -3.85 (m, 1H), 3.82 -3.72 (m, 1H),2.43-2.28 (m, 1H), 2.10 - 1.93
(m, 2H). 1.82 - 1.34 (m, 3H).

[0166] Step 3) 6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine

[0167] To a solution of 6-fluoro-5-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (2.9 g, 10.93
mmol, 1 eq) in MecOH (30 mL) was added wet Pd/C (300 mg, 10% purity) under N2 atmosphere. The
suspension was degassed and purged with H, for 3 times. The mixture was stirred under H, (15 Psi)
at 15 °C for 4 hours. The reaction mixture was filtered, and the filtrate was concentrated under reduced
pressure to give a residue. The residue was purified by column chromatography (S10., Petroleum
cther/Ethyl acetate=15/1 to 8:1). 6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine (1.5 g, 5.87
mmol, 53.65% vield, 92% purity) was obtained as a brick-red solid.

[0168] 'HNMR (400MHz, DMSO-ds) 5 7.82 (s, 1H), 7.43 (d,J=11.6 Hz, 1H), 6.98 (d, J=8.6 Hz.
1H), 5.66 (dd, J=2.3,9.7Hz, 1H), 491 (s, 2H), 3.85 (brd,J=12.1 Hz, 1H), 3.77-3.62 (m, 1H), 2.42 -2 .27
(m, 1H), 2.07 - 1.96 (m, 1H), 1.95 - 1.86 (m, 1H), 1.76 - 1.63 (m, 1H), 1.539 - 1.51 (m, 2H); LCMS
(electrospray) m/z 236.1 (M+H)+.

[0169] Step 4) 4-bromo-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine

[0170] To a solution of 6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-3-amine (1.45 g, 5.67
mmol, 1 eq) iIn MeCN (10 mL) was added NBS (1.21 g, 6.80 mmol, 1.2 eg) in portions at O °C. The mixture
was stirred at 0 °C for 2 hours. The reaction mixture was concentrated to give a residue. Then the residue
was dissolved 1n ethyl acetate (30 mL), and the mixture was washed with brine (15 mL*2), the organic
layer was dried over Na,SO,, filtered and concentrated under reduced pressure to give a residue. The
residue was purified by column chromatography (S10,, Petroleum ether/Ethyl acetate=20/1). 4-bromo-6-
fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine (1.3 g, 4.14 mmol, 72.98% yield) was obtained
as a brown solid.

[0171] 'H NMR (400MHz, DMSO-d¢) & 7.80 (s, 1H), 7.60 (d, J=10.6 Hz, 1H), 5.71 (dd, J=2.5,
9.6 Hz, 1H), 5.15 (s, 2H), 3.88 -3.82 (m, 1H), 3.76 -3.68 (m, 1H), 2.36 -2.27 (m, 1H), 2.02 (br dd, J=4.6,
8.5 Hz, 1H), 1.96 - 1.90 (m, 1H), 1.76 - 1.65 (im, 1H), 1.60 - 1.52 (m, 2H).

[0172] Intermediate 1M. 3-(4-bromo-5-chloro-6-fluoro-1H-1ndazol-7-yl)cyclopentan-1-ol
Br
Cl
\’N
F :
OH
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[0173] Step 1) 4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-1ndazole-7-
carbaldehyde
[0174] To a mixture of Intermediate 1A (3 g, 8.99 mmol, 1 eq) in THF (60 mL) was added LDA

(2 M, 17.99 mL, 4 eq) dropwise at -78 °C under N». The mixture was stirred at -78 °C for 1 h. After then,
HCO:Et (3.17 g, 3597 mmol, 3.52 mL, 4 e¢q) in THF (8 mL) was added dropwise at -78 °C, then the
mixture was stirred at -78 °C for 2h. The reaction mixture was quenched by addition of saturated NH.Cl
solution (20 mL) at -78 °C, and then extracted with EA (30 mL * 3). The combined organic layers were
washed with brine (30 mL *2), dried over NaSOg, filtered and concentrated under reduced pressure to give
a residue. The residue was purified by column chromatography (S10;, Petroleum cther/Ethyl acetate=30/1
to 20/1). 4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole-7-carbaldehyde (2.78 g,
7.69 mmol, 85.49% yield) was obtained as an off-white solid.

[0173] 'H NMR (400 MHz, DMSO-ds) & 10.40 (s, 1H), 8.35 (s, 1H), 6.09 (dd, J = 2.6, 8.9 Hz,
1H), 3.71 -3.63 (m, 1H), 3.63-3.52 (m, 1H), 242 -2.30 (m, 1H),2.21-2.10 (m, 1H), 2.07 - 1.95 (m, 1H),
1.77 - 1.63 (m, 2H), 1.60 - 1.40 (m, 2H); LCMS (clectrospray) m/z 278.9 (M+H)+.

[0176] Step 2) 1-(4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-7-yl)but-
3-en-1-o0l
[0177] To a mixture of 4-bromo-5-chloro-6-tfluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole-7-

carbaldehyde (2.2 g, 6.08 mmol, 1 eq) in THF (60 mL) was added allyl magnesium bromide (1 M, 9.13
mL, 1.5 eq) dropwise at 0 °C under N,. The mixture was stirred at O °C for 2 h. The reaction mixture was
quenched by addition of saturated NH4Cl solution (20 mL) at O °C, and then extracted with EA (30 mL *
3). The combined organic layers were washed with brine (30 mL * 2), dried over anhydrous Na;SO.,
filtered and concentrated under reduced pressure to give a residue. The residue was purified by column
chromatography (8510, Petroleum cther/Ethyl acetate=10/1 to 5/1). 1-(4-bromo-5-chloro-6-fluoro-1-
(tetrahydro-2H-pyran-2-yl)-1H-1indazol-7-yl)but-3-en-1-0l (2 g, 4.95 mmol, 81.43% vield) was obtained
as a colorless oil.

[0178] 'HNMR (400 MHz, DMSO-ds) 6 8.25-8.21 (m, 1H), 8.20 - 8.18 (m, 1H), 6.61 (brd,J =
9.0Hz 1H),6.23(d,J=4.0Hz, 1H), 6.18 (brd, J=8.3 Hz, 1H), 595 (d, J=5.0Hz, 1H), 5.90 -5.75 (m,
2H), 536 (dt,J =4.3, 75 Hz, 1H), 530 (td, J =59, 79 Hz, 1H), 5.10 -4.97 (m, 4H), 3.97 (brd, J =11.5
Hz, 1H), 3.89 (brd, J =11.3 Hz, 1H), 3.69 - 3.55 (m, 2H), 2.87 - 2.74 (m, 2H), 2.70 - 2.55 (m, 4H), 2.06
(brd,J=10.8 Hz, 3H), 1.96 - 1.87 (m, 1H), 0.90 -0.78 (m, 1H); LCMS (electrospray) m/z 302.9 (M+H)+.
[0179] Step 3) 4-bromo-7-(3-bromocyclopentyl)-5-chloro-6-fluoro-1H-1ndazole

[0180] To a mixture of 1-(4-bromo-5-chloro-6-fluoro-1-(tetrahydro-2H-pyran-2-yl)-1H-1indazol-
7-yl)but-3-en-1-0l (2 g, 4.95 mmol, 1 eq) in DCM (20 mL) was added Br; (1.19 g, 7.43 mmol, 383.11 uL,
1.5 eq) in DCM (2 mL) dropwsie at -20 °C under N,. The mixture was stirred at -10 °C for 3 h. The mixture
was quenched by addition of Na>SOs solution (30 mL), and then diluted with DCM (30 mL). The organic
layer was washed with Na;SOs; solution (30 mL *2), dried over anhydrous Na,SQ., filtered and
concentrated to obtain a residue. The residue was dissolved in MeOH (15 mL), and then K,COs (2.05 g,
14.86 mmol, 3 e¢q) was added and the resulting mixture was stirred at 20 °C for 16 h. The reaction was
quenched by addition of water (20 mL), and extracted with EA (30 mL *3), dned by Na,SOs, filtered and
concentrated to obtain a residue. The residue was purified by column chromatography (S10-,, Petroleum
cther/Ethyl acetate=10/1 to 3:1). The crude product was purified by reversed-phase HPLC (0.1% FA
condition). 4-bromo-7-(3-bromocyclopentyl)-5-chloro-6-fluoro-1H-1ndazole (300 mg, 752.91 umol, 15.20%
yield) was obtained as a white solid.

[0181] 'HNMR (400 MHz, DMSO-ds) 6 13.44 - 13.37 (m, 2H), 8.14 -8.11 (m, 2H), 5.71 - 5.67
(m, 1H), 544 (dt,J=1.2,7.5 Hz, 1H), 4.97 (s, 1H), 483 -4.76 (m, 2H), 4.47 (dd, J = 3.7, 10.1 Hz, 1H),
422 (dd,J=55,10.1 Hz, 1H), 4.15(dd, J =2.3, 10.6 Hz, I1H), 3.20 - 3.13 (m, 1H), 2.69 - 2.64 (m, 1H),
234 -227 (m, 2H); LCMS (¢clectrospray) m/z 398.8 (M+H)+.

[0182] Step 4) 3-(4-bromo-5-chloro-6-fluoro-1H-indazol-7-yl)cyclopentyl acetate
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[0183] To a mixture of 4-bromo-7-(3-bromocyclopentyl)-5-chloro-6-fluoro-1H-1ndazole (100 mg,
250.97 umol, 1 eq) In DMSO (2 mL) was added KOAc (73.89 mg, 752.91 umol, 3 eq) in on¢ portion at
20°C under N,. The mixture was then heated to 70 °C and stirred for 3 h. The reaction was quenched by
addition of water (15 mL), and then extracted with EA (20 mL*3), the combined organic layers were
washed with brine (20 mL *2), dned by Na,SOs, filtered and concentrated to give a residue. 3-(4-bromo-
5-chloro-6-fluoro-1H-indazol-7-yl)cyclopentyl acetate (100 mg, crude, brown o1l) was used directly 1n the
next step without further purification.

[0184] LCMS (clectrospray) m/z 378.8 (M+H)+.
[0183] Step 5) 3-(4-bromo-5-chloro-6-tluoro-1H-1ndazol-7-yl)cyclopentan-1-ol
[0186] To a mixture of 3-(4-bromo-3-chloro-6-fluoro-1H-1ndazol-7-yl)cyclopentyl acetate (80

mg, 211.87 umol, 1 eq) in MecOH (4 mL) and H20 (0.8 mL) was added K,COs (442.15 mg, 3.20 mmol,
15.1 eq) 1n one portion at 20 °C under N». The mixture was stirred at 20 °C for 2 h. The reaction mixture
was quenched by addition of water (15 mL) at 20 °C, and then extracted with ethyl acetate (20 mL * 3).
The combined organic layers were washed with brine (20 mL *1), dried over Na,S0O,, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by column chromatography

(85102, Petroleum ether/Ethyl acetate=3/1 to 1/2). 3-(4-bromo-5-chloro-6-fluoro-1H-1ndazol-7-
yl)cyclopen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>