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SUBSTITUTED BENZAMIDES AS MODULATORS OF TREX1
RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Application No.
63/030,590, filed May 27, 2020, the entire contents of which are incorporated herein by

relerence.
BACKGROUND

[0002] A potential immune therapy is needed for cancers related to the innate immune
system recognition of non-self, and to detect and protect against potential danger. Cancer
cells differ antigenically from their normal counterparts and emit danger signals to alert the
immune system similar to viral infection. These signals, which include damage-associated
molecular patterns (DAMPs) and pathogen-associated molecular patterns (PAMPs), further
activate the innatec immune system resulting in the protection of the host from a varicty of
threats (Front. Cell Infect. Microbiol. 2012, 2, 168).

[0003] Ectopically expressed single stranded DNA (ssDNA) and double stranded DNA
(dsDNA) are known PAMPs and/or DAMPs, which are being recognized by the cyclic GMP-
AMP synthase (cGAS), a nucleic acid sensor (Nature 2011, 478, 515-518). Upon sensing of
cytosolic DNA, cGAS catalyzes the generation of the cyclic dinucleotide 2°,3’-cGAMP, a
potent second messenger and activator of the ER transmembrane adapter protein stimulator of
interlferon genes (STING) (Cell Rep. 2013, 3, 1355-1361). STING activation triggers
phosphorylation of IRF3 via TBK1 which in turn leads to type I interferon production and
activation of interferon stimulated genes (1SGs); a pre-requisite to the activation of innate
immunity and initiation of adaptive immunity. Production of type I interferons thus
constitutes a key bridge between the innate and adaptive immunity (Science 2013, 341, 903-
906).

[0004] Excess type I IFN can be harmful to the host and induce autoimmunity, therefore,
negative feedback mechanisms exist that keep type I IFN-mediated immune activation in
check. Three prime repair exonuclease I (TREX1) is a 3°-5" DNA exonuclease responsible
for the removal of cclopically expressed ssDNA and dsDNA and is therclore a key repressor
of the cGAS/STING pathway (PNAS 2015, 172,5117-5122).

[0005] Type I interferons and downstream pro-inflammatory cytokine responses are
critical to the development of immune responses and their effectiveness. Type I interferons

enhance both the ability of dendritic cells and macrophages to take up, process, present, and
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cross-present antigens to T cells, and their potency (o stimulate T cells by eliciting the up-
regulation of the co-stimulatory molecules such as CD40, CD80 and CD86 (J. Exp. Med.
2011, 208, 2005-2016). Type I interferons also bind their own receptors and activate
interferon responsive genes that contribute to activation of cells involved in adaptive
immunity (EMBO Rep. 2015, 16,202-212).

[0006] From a therapeutic perspective, type I interferons and compounds that can induce
type I interferon production have potential for use in the treatment of human cancers (Nat.
Rev Immurnol. 2015, 15, 405-414). Interferons can inhibit human tumor cell proliferation
directly. In addition, type I interferons can enhance anti-tumor immunity by triggering the
activation of cclls from both the innate and adaptive immunc system. Importantly, the anti-
tumor activity of PD-1 blockadc rcquircs pre-cxisting intratumoral T ccells. By turning cold
tumors into hot and thereby eliciting a spontaneous anti-tumor immunity, type I IFN-inducing
therapies have the potential to expand the pool of patients responding to anti-PD-1 therapy as
well as enhance the effectiveness of anti-PD1 therapy.

[0007] Human and mouse genelic studies suggest that TREX1 inhibition might be
amenable to a systemic delivery route and therefore TREX1 inhibitory compounds could play
an important role in the anti-tumor therapy landscape. TREX1 is a key determinant for the
limited immunogenicity of cancer cells responding to radiation treatment [Trends in Cell
Biol., 2017, 27 (8), 543-4; Nature Commun., 2017, 8, 15618]. TREX1 is induced by
genotoxic stress and involved in protection of glioma and melanoma cells to anticancer drugs
[Biochim. Biophys. Acta, 2013, 1833, 1832-43]. STACT-TREXI1 therapy shows robust anti-
tumor efficacy in multiple murine cancer models [Glickman et al, Poster P235, 33" Annual
Meeting of Society for Immunotherapy of Cancer, Washington DC, Nov. 7-11, 2018].
(TREX1) cxpression corrclates with cervical cancer cells growth in vitro and discasc
progression in vivo | Scientific Reports 1019, 9, 351]. Beyond oncology there is also support
for agonists of the IFN pathway to be useful in antiviral therapy, for example STING agonists
induce an innate antiviral immune response against Hepatitis B Virus via stimulation of the
IFN pathway and upregulation of ISG’s [Antimicrob. Agents Chemother. 2015, 59:1273—
1281] and TREX1 inhibits the innate immune response to HIV type 1 [Nature Immunology,
2010, 11(11), 1005].

SUMMARY

[0008] Provided herein are compounds having the Formula I:

CA 03179627 2022-11-21



WO 2021/243001 PCT/US2021/034488

GUN
(R®n
. 0
RZ _N
R3
(R*m (D

and pharmaceutically acceptable salts and compositions thereof, wherein R!, R% R? R* R,
m, n, and p are as described herein. The disclosed compounds of Formula I, pharmaceutically
acceptable salts, and compositions thereof, modulate TREX1, and are useful in a variety of
therapeutic applications such as, for example, in treating cancer. As such, their uses for
treating diseases responsive to the inhibition of TREX1 are included.

[0009] In addition Lo the uses of the compounds of Formula I, also provided are
compounds and compositions, particularly for uses in treating diseases responsive to the
inhibition of TREX1, having the Formula VI:

R1a

(R**)p—_ |

(R%)m1 (VI);

or a pharmaceutically acceplable salt thereof, wherein R'*, R**, R¥ R* R R® ml, nl, and

p1l are as described herein.

DETAILED DESCRIPTION

1. General Description of Compounds

[0010] In a first embodiment, provided herein is a compound of Formula T:

F (R1)p
(R
@)

R%m )
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or a pharmaceutically acceptable salt thereol, wherein

R! is halo, hydroxy, (C1-C4)alkyl, halo(Ci-Cs)alkyl, (Ci-Cs)alkoxy, or halo(Ci-
Cas)alkoxy;

R? is hydrogen, (C;-C4)alkyl, halo(C1-Ca)alkyl, -(C;-Cas)alkylOR?, -C(O)RP, -
C(O)ORP, -C(O)NRPR®, -C(O)NRPR®, 5- to 7-membered heteroaryl, or 4- to 7-membered
heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally substituted with 1
to 3 groups selected from R®;

R3is halo, (C1-Cs)alkyl, halo(C-Ca)alkyl, (C;-Ca)alkoxy, halo(C;-Cs)alkoxy, -NRPRE,
or CN;

R* is halo, hydroxy, (C1-Ca)alkyl, halo(Ci-Ca)alkyl, (Ci-Cs)alkoxy, halo(Ci-
Casalkoxy, CN, -NRPR¢, -C(O)RP, -C(O)ORP, -C(QO)NRPR, -SRP, -C(O)NRPRY, -S(0):R?, -
S(O)RP, -NRPC(O)RS, -NRPC(OQ)ORE®, -NRPC(S)OR®, and -NRPC(O)N°RY;

Ring A is nitrogen-containing 5- to 7-membered heteroaryl;

R is halo, hydroxy, (C1-C4)alkyl, halo(Ci-Cs)alkyl, (Ci-Cs)alkoxy, halo(Ci-
Cz)alkoxy, 0xo, -(Ci-Ca)alkyIOR?, -(C1-C4)alkylC(O)RY, -(Ci-C4)alkylC(O)OR®, -(Ci-
C2)alkylC(O)NRIR?, -C(O)RY, -C(O)ORY, -C(O)NRUR®, -C(O)NRISOx(Ci-Caalkyl, CN, -
NRUR®, -C(O)NRISO3H, -NRIC(O)RE, -NRIC(O)ORS, -NRUC(S)ORS, -NRUC(O)N°R!, -
NRIC(S)NRCRS®, -NRIS(0)NRR!, -C(S)RY, -S(0)2RY, -S(O)R?, -C(S)ORY, -C(S)NRIR®, -
NRUC(S)R?, -SRY, -(C1-Ca)alkylC(O)NRURE, -(C1-Cy)alkylC(OINRISO:(C1-Cyalkyl, -(Ci-
C2)alkyINRIR®, -(C1-Cx)alkylC(O)NRISO3H, -(C1-C4)alkyINRIC(O)R®, -(Ci-
C2)alkyINRYC(O)ORE, -(C1-Ca)alkyINRIC(S)ORSE, -(C1-Ca)alkyINRYC(O)NCRE, -(C;-
C4)alkyINRAC(S)NRR!, -(C1-Ca)alkyINRIS(0)NRCRE, -(C1-Cq)alkylC(S)RY, -(Ci-
C4)alkylS(0):RY, -(C1-C4)alkylS(O)RY, -(C1-C4)alkylC(S)ORY, -(Ci-Ca)alkylC(S)NRIRE, -
(C1-Ca)alkyINRAC(S)RE, -(Ci-Ca)alkylSRY, 5- to 7-mcmbered heteroaryl, or 4- to 7-
membered heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally
substituted with 1 to 3 groups selected from R’;

R2 RP, R¢, R4 R¢, and Rf are each independently hydrogen, (C1-Ca)alkyl, or halo(Ci-
Ca)alkyl;
R® and R” are each independently halo, hydroxy, (Ci-Ca)alkyl, halo(Ci-Cas)alkyl, (Ci-

Caalkoxy, halo(Ci-Ca)alkoxy, CN, or oxo;
m and n are each independently 0, 1, 2 or 3; and
pisOorl.
[0011] In a second embodiment, provided herein, particularly for use in treating diseases

responsive to the inhibition of TREX1, are compounds of the Formula VI:
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(R%) (VI);

or a pharmaceutically acceptable salt thereof, wherein

R!2 R% R* and R are each independently halo, hydroxy, (C1-Ca)alkyl, halo(C;-
Cyalkyl, (C1-Ca)alkoxy, halo(Ci-Cs)alkoxy, CN, -NRPR®, -C(O)R®!, -C(O)OR®!, -
C(O)NRPIRC!, SR, _.C(O)NRPIR®!, -S(O):R!, -S(O)RP!, -NRP!C(O)R®!, -NRP'C(O)OR®!, -
NRP!'C(S)OR®', and -NRP'C(O)N*'R;

R* is hydrogen, (Ci-Cs)alkyl, halo(Ci-Cs)alkyl, -(Ci-Cs)alkylOR? , -C(O)RP, -
C(O)ORP, -C(O)NRPR®, -C(O)NRPR®, 5- to 7-membered heteroaryl, or 5- to 7-membered
heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally substituted with 1
to 3 groups selected from R

Ring A is heteroaryl;

R% is halo, hydroxy, (C1-C4)alkyl, halo(C-C4)alkyl, (C1-C4)alkoxy, halo(C;-
Cy)alkoxy, 0x0, -(C1-Ca)alkylORY, -(C1-C4)alkylC(O)RY!, -(C1-C4)alkylC(O)OR®!, -(C)-
C.)alkylC(O)NRYR®!, -C(O)RY, -C(O)ORY, -C(O)NRIUR®!, -C(O)NRUSOL(C;-Cy)alkyl,
CN, -NR¥R®!, -C(O)NR¥SO;H. -NR¥C(O)R®!, -NR*C(O)OR*!, -NRU'C(S)OR®!, -
NRUC(O)N'RY, -NRUC(S)NR®'Rf*!, -NRUS(0),NR'R™, -C(S)R™, -S(0).RY, -S(O)RY!, -
C(S)ORY, -C(S)NRUR®!, -NRUC(S)R®!, -SRY, -(C1-Ca)alkylC(O)NRUR®!, -(C;-
C4)alkylC(O)NRUSO2(C-Ca)alkyl, -(Ci-Ca)alkyINRUR®!, (C-Cs)alkylC(O)NRSOsH, -
(C1-Cp)alkyINRUC(O)R®!, -(C1-Ca)alkyINRIC(O)OR?!, -(C1-Ca)alkyINRHUC(S)OR®!, -(C;-
C)alkyINRYC(O)N®'R, -(C1-Ca)alkyINRYC(S)NR®'R", -(Ci-Cs)alkyINRY' S(O)>NR®'R", -
(C1-CpalkylC(S)RY!, -(C1-Ca)alkylS(O)RY, -(Ci-C4)alkylS(O)RY, -(C1-Ca)alkylC(S)ORY, -
(C1-CpalkylC(S)NRUR®!, -(C-C4)alkyINRPIC(S)R®!, -(C1-Cs)alkylSR?, 5- to 7-membered
heteroaryl, or 4- to 7-membered heterocyclyl, wherein said heteroaryl and heterocyclyl are
each optionally substituted with 1 to 3 groups selected from R%;

R, RP!, Re!, R4, R, and R are each independently hydrogen, (C1-C4)alkyl, or
halo(C1-C4)alkyl;

R’# and R% are each independently halo, hydroxy, (Ci-C4)alkyl, halo(Ci-Ca)alkyl,
(C1-Cyalkoxy, halo(C-Cy)alkoxy, CN, or oxo; and

5
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ml, nl, and pl are each independently 0, 1, 2, or 3.
2. Definitions
[0012] When used in connection to describe a chemical group that may have multiple
points of attachment, a hyphen (-) designates the point of attachment of that group to the
variable to which it is defined. For example, -NRPC(O)OR® and -NRPC(S)OR® mean that the
point of attachment for this group occurs on the nitrogen atom.
[0013] The terms “halo” and “halogen” refer to an atom selected from fluorine (fluoro,
-F), chlorine (chloro, -Cl), bromine (bromo, -Br), and 1odine (iodo, -I).
[0014] The term “alkyl” when used alone or as part of a larger moiety, such as
“haloalkyl™, and the likc, means saturated straight-chain or branched monovalent
hydrocarbon radical.
[0015] “Alkoxy” means an alkyl radical attached through an oxygen linking atom,
represented by —O-alkyl. For example, “(C1-Cas)alkoxy” includes methoxy, ethoxy, proproxy,
and butoxy.
[0016] The term “haloalkyl” includes mono, poly, and perhaloalkyl groups where the
halogens are independently selected from fluorine, chlorine, bromine, and iodine.
[0017] “Haloalkoxy” is a haloalkyl group which is attached to another moiety via an
oxygen atom such as, e.g., -OCHF: or —OCF;.
[0018] The term oxo means the group =0O.
[0019] The term “heteroaryl™ used alone or as part of a larger moiety refers to a 5- to 12-
membered (e.g.. a 4- to 6-membered) aromatic radical containing 1-4 heteroatoms selected
from N, O, and S. A heteroaryl group may be mono- or bi-cyclic as size permits. Monocyclic
heteroaryl includes, for example, thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tctrazolyl, oxazolyl, isoxazolyl, triazinyl, tctrazinyl, oxadiazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, etc. Bi-cyclic heteroaryls include
groups in which a monocyclic heteroaryl ring is fused to one or more aryl or heteroaryl rings.
Nonlimiting examples include indolyl, imidazopyridinyl, benzooxazolyl, benzooxodiazolyl,
indazolyl, benzimidazolyl, benzthiazolyl, quinolinyl, quinazolinyl, quinoxalinyl,
pyrrolopyridinyl, pyrrolopyrimidinyl, pyrazolopyridinyl, thienopyridinyl, thienopyrimidinyl,
indolizinyl, purinyl, naphthyridinyl, and pteridinyl. It will be understood that when specified,
optional substituents on a heteroaryl group may be present on any substitutable position and,
include, e.g., the position at which the heteroaryl is attached.
[0020] The term “heterocyclyl” means a 4- to 12-membered saturated or partially

unsaturated heterocyclic ring containing 1 to 4 heteroatoms independently selected from N,

6
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O. and S. A hetlerocyclyl ring can be attached (o its pendant group at any heleroatom or
carbon atom that results in a stable structure. A heterocyclyl group may be mono- or
bicyclic. Examples of monocyclic saturated or partially unsaturated heterocyclic radicals
include, without limitation, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
pyrrolidinyl, pyrrolidonyl, piperidinyl, oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl,
morpholinyl, dihydrofuranyl, dihydropyranyl, dihydropyridinyl, tetrahydropyridinyl,
dihydropyrimidinyl, and tetrahydropyrimidinyl. Bi-cyclic heterocyclyl groups include, e.g.,
unsaturated heterocyclic radicals fused to another unsaturated heterocyclic radical,
cycloalkyl, or aromatic or heteroaryl ring, such as for example, benzodioxolyl,
dihydrobenzooxazinyl, dihydrobenzodioxinyl, 6,7-dihydro-SH-pyrrolo[2.1-c][1.2.4]triazolyl,
5,6,7.8-tctrahydroimidazo[1,2-a]pyridinyl, 1,2-dihydroquinolinyl, dihydrobcnzofuranyl,
tetrahydronaphthyridine, indolinone, dihydropyrrolotriazole, quinolinone, chromanyl, and
dioxaspirodecane. It will be understood that when specified, optional substituents on a
heterocyclyl group may be present on any substitutable position and, include, e.g., the

position at which the heterocyclyl is attached.

[0021] The term “spiro™ refers to two rings that shares one ring atom (e.g., carbon).
[0022] The term “fused” refers to two rings that share two adjacent ring atoms with one
another.

[0023] The term “bridged” refers to two rings that share three ring atoms with one
another.

[0024] The term “TREX1" refers to three prime repair exonuclease 1 or DNA repair
exonuclease 1, which is an enzyme that in humans is encoded by the TREX1 gene. Mazur
DJ, Perrino FW (Aug 1999). "Identification and expression of the TREX1 and TREX2 cDNA
scquences encoding mammalian 3'-->5" cxonucleascs”. J Biol Chem. 274 (28): 19655-60.
doi:10.1074/jbc.274.28.19655. PMID 10391904; Hoss M, Robins P, Naven TJ, Pappin DJ,
Sgouros J, Lindahl T (Aug 1999). "A human DNA editing enzyme homologous to the
Escherichia coli DnaQ/MutD protein”. EMBO J. 18 (13): 3868-75.
doi:10.1093/emboj/18.13.3868. PMC 1171463. PMID 10393201. This gene encodes the
major 3'->5' DNA exonuclease in human cells. The protein is a non-processive exonuclease
that may serve a proofreading function for a human DNA polymerase. It is also a component
of the SET complex, and acts to rapidly degrade 3' ends of nicked DNA during granzyme A-
mediated cell death. Cells lacking functional TREX1 show chronic DNA damage checkpoint
activation and extra-nuclear accumulation of an endogenous single-strand DNA substrate. It

appears that TREX1 protein normally acts on a single-stranded DNA polynucleotide species
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generated [rom processing aberrant replication intermediates. This action of TREX1
attenuates DNA damage checkpoint signaling and prevents pathological immune activation.
TREX1 metabolizes reverse-transcribed single-stranded DNA of endogenous retroelements
as a function of cell-intrinsic antiviral surveillance, resulting in a potent type I IFN response.
TREXT1 helps HIV-1 to evade cytosolic sensing by degrading viral cDNA in the cytoplasm.
[0025] The term “TREX2” refers to Three prime repair exonuclease 2 is an enzyme that
in humans is encoded by the TREX?2 gene. This gene encodes a nuclear protein with 3' to 5'
exonuclease activity. The encoded protein participates in double-stranded DNA break repair,
and may interact with DNA polymerase delta. Enzymes with this activity are involved in
DNA replication, repair, and recombination. TREX?2 is a 3'-cxonucleasc which is
predominantly cxpressced in keratinocytes and contributes to the epidermal responsc to UVB-
induced DNA damage. TREX2 biochemical and structural properties are similar to TREX1,
although they are not identical. The two proteins share a dimeric structure and can process
ssDNA and dsDNA substrates in vitro with almost identical keac values. However, several
features related to enzyme kinelics, structural domains, and subcellular distribution
distinguish TREX?2 from TREX1. TREX2 present a 10-fold lower affinity for DNA
substrates in vitro compared with TREX1. In contrast with TREX1, TREX2 lacks a COOH-
terminal domain that can mediate protein-protein interactions. TREX?2 is localized in both the
cytoplasm and nucleus , whereas TREX1 is found in the endoplasmic reticulum, and is
mobilized to the nucleus during granzyme A-mediated cell death or after DNA damage.
[0026] The terms “subject” and “patient” may be used interchangeably, and means a
mammal in need of treatment, e.g., companion animals (e.g., dogs, cats, and the like), farm
animals (e.g., cows, pigs, horses, sheep, goats and the like) and laboratory animals (e.g., rats,
micc, guinca pigs and the like). Typically, the subject is a human in nced of trcatment.
[0027] The term “inhibit,” “inhibition” or “inhibiting” includes a decrease in the baseline
activity of a biological activity or process.

EEINT3

[0028] As used herein, the terms “‘treatment,” “treat,” and “treating’” refer to reversing,
alleviating, delaying the onset of, or inhibiting the progress of a disease or disorder, or one or
more symptoms thereof, as described herein. In some aspects, treatment may be administered
after one or more symptoms have developed, i.e., therapeutic treatment. In other aspects,
treatment may be administered in the absence of symptoms. For example, treatment may be

administered to a susceptible individual prior to the onset of symptoms (e.g., in light of a

history of symptoms and/or in light of exposure to a particular organism, or other
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susceplibility factors), i.e., prophylactic treatment. Treatment may also be continued after
symptoms have resolved, for example to delay their recurrence.

[0029] The term “pharmaceutically acceptable carrier” refers to a non-toxic carrier,
adjuvant, or vehicle that does not destroy the pharmacological activity of the compound with
which it is formulated. Pharmaceutically acceptable carriers, adjuvants or vehicles that may
be used in the compositions described herein include, but are not limited to, ion exchangers,
alumina, aluminum stearate, lecithin, serum proteins, such as human serum albumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such as protamine
sulfatc, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magncsium trisilicate, polyvinyl pyrrolidonc, ccllulosc-bascd
substances, polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and wool fat.

[0030] For use in medicines, the salts of the compounds described herein refer to non-
toxic “pharmaceutically acceplable salts.” Pharmaceutically acceptable salt forms include
pharmaceutically acceptable acidic/anionic or basic/cationic salts. Suitable pharmaceutically
acceptable acid addition salts of the compounds described herein include e.g., salts of
inorganic acids (such as hydrochloric acid, hydrobromic, phosphoric, nitric, and sulfuric
acids) and of organic acids (such as, acetic acid, benzenesulfonic, benzoic, methanesulfonic,
and p-toluenesulfonic acids). Compounds of the present teachings with acidic groups such as
carboxylic acids can form pharmaceutically acceptable salts with pharmaceutically acceptable
base(s). Suitable pharmaceutically acceptable basic salts include e.g., ammonium salts, alkali
metal salts (such as sodium and potassium salts) and alkaline earth metal salts (such as
magncsium and calcium salts). Compounds with a quatcrnary ammonium group also contain
a counteranion such as chloride, bromide, iodide, acetate, perchlorate and the like. Other
examples of such salts include hydrochlorides, hydrobromides, sulfates, methanesulfonates,
nitrates, benzoates and salts with amino acids such as glutamic acid.

[0031] The term “effective amount™ or “therapeutically effective amount’ refers to an
amount of a compound described herein that will elicit a desired or beneficial biological or
medical response of a subject e.g., a dosage of between 0.01 - 100 mg/kg body weight/day.
3. Compounds

[0032] In a second embodiment, R? in the compound of Formula I, or a pharmaceutically
acceptable salt thereof, is hydrogen, (Ci-C4)alkyl, halo(C1-Cs)alkyl, -(C1-Cs)alkylOR?, 5- to

7-membered heteroaryl, or 4- to 7-membered heterocyclyl, wherein said heteroaryl and
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heterocyclyl are each optionally substituted with 1 to 3 groups selected from RS R¥is halo,
(C1-Cyqalkyl, halo(C1-Cy)alkyl, or CN; and m and n are each independently 0, 1, or 2,
wherein the remaining variables are as described above for Formula 1.

[0033] In a third embodiment, R? in the compound of Formula I, or a pharmaceutically
acceptable salt thereof, halo, halo(C1-Ca)alkyl, (C1-C4yalkoxy, or halo(C1-Cs)alkoxy; wherein
the remaining features are as described above for Formula I or the second embodiment.
Alternatively, as part of a third embodiment, R? in the compound of Formula I, or a
pharmaceutically acceptable salt thereof, is halo or halo(C-C4)alkyl, wherein the remaining
features are as described above for Formula I, or the second embodiment. In another
alternative, as part of a third cmbodiment, R? in the compound of Formula I, or a
pharmaccutically acceptable salt thercof, is fluoro, chloro, mcthyl, mcthoxy, or CFs, wherein
the remaining features are as described above for Formula I, or the second embodiment. In
another alternative, as part of a third embodiment, R3in the compound of Formula I, or a
pharmaceutically acceptable salt thereof, is fluoro, chloro, or CF3, wherein the remaining
features are as described above [or Formula I, or the second embodiment.

[0034] In a fourth embodiment, the compound of Formula I is of the Formula II:

F
(R
c 0o
RZ _N
R3
(RHm (I0):

or a pharmaceutically acceplable salt thereol, wherein the variables are as described above [or
Formula T or the second embodiment or third embodiment.

[0035] In a fifth embodiment, R? in the compound of Formula I or I, or a
pharmaceutically acceptable salt thereof is hydrogen or (C1-Cy)alkyl, wherein the variables
are as described above for Formula I or the second embodiment or third embodiment.

[0036] In a sixth embodiment, the compound of Formula I is of the Formula III:

10
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(RHm (I11):

or a pharmaceutically acceptable salt thereof, wherein the variables are as described above for
Formula T or the second or third embodiment.

[0037] In a seventh embodiment, R* in the compound of Formula I, II, or ITI, or a
pharmaceutically acceptable salt thereof, is halo, (Ci-Cs)alkyl, halo(C1-Cs)alkyl, (C1-
Cualkoxy, or halo(C-Cs)alkoxy or CN, wherein the remaining variables are as described
above for Formula I or the second, third, or fifth embodiment. Alternatively, as part of a
seventh embodiment, R* in the compound of Formula I, I1, or III, or a pharmaceutically
acceptable salt thereof, is chloro. methyl, or methoxy wherein the remaining variables are as
described above for Formula I or the second, third, or fifth embodiment. In another
alternative, as part of a seventh embodiment, R* in the compound of Formula I, I1, or III, or a
pharmaccutically acceptable salt thercof, is halo wherein the remaining variables arc as
described above for Formula I or the second, third, or fifth embodiment. In another
alternative, as part of a seventh embodiment, R* in the compound of [Formula L, II, or III, or a
pharmaceutically acceptable salt thereof, is chloro wherein the remaining variables are as
described above for Formula I or the second, third, or fifth embodiment.

[0038] In an eighth embodiment, m in the compound of Formula I, I, or III, or a
pharmaceutically acceptable salt thereol, is O, 1 or 2, wherein the remaining variables are as
described above for Formula T or the second, third, fifth, or seventh embodiment.
Alternatively, as part of an eighth embodiment, m in the compound of Formula 1, II, or III,
or a pharmaceutically acceptable salt thereof, is O or 1, wherein the remaining variables are as
described above for Formula I or the second, third, fifth, or seventh embodiment.

[0039] In an ninth embodiment, the compound of Formula I is of the Formula IV:

11
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V)

or a pharmaceutically acceptable salt thereof, wherein the remaining variables are as
described above for Formula I or the second, third, fifth, seventh, or eighth embodiment.
[0040] In a tenth embodiment, Ring A in the compound of Formula I, IL, III, or IV, or a
pharmaceutically acceptable salt thereof, is pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, or
pyrazolyl, wherein the remaining variables are as described above for Formula I or the
second, third, fifth, seventh, or eighth embodiment. Alternatively, as part of a tenth
embodiment, Ring A in the compound of Formula I, I, III, or IV, or a pharmaceutically
acceptable salt thereof, is pyridyl, wherein the remaining variables are as described above for

Formula I or the second, third, fifth, seventh, or eighth embodiment.

[0041] In an eleventh embodiment, the compound of Formula I is of the Formula V:
F
. O Ny .
N \u_(R In
R3
Vs

or a pharmaceutically acceptable salt thereof, wherein the variables are as described above for
Formula I or the second or third embodiment.

[0042] In a twelfth embodiment, R” in the compound of Formula I, IL, ITI, IV, or V, or a
pharmaccutically acceptable salt thercof, is in the para position with respect to the connection
point for Ring A, wherein the remaining variables are as described above for Formula I or the
second, third, fifth, seventh, eighth, or tenth embodiment.

[0043] In a thirteenth embodiment, R? in the compound of Formula L, TT, TTI, TV, or V, or
a pharmaceutically acceptable salt thereof, is halo, oxo, (C1-Cs)alkyl, halo(C1-Cs)alkyl, -
C(O)ORP, -NRPR®, -C(O)NRPR®, -(C1-C4)alkylORP®, -(C1-C4)alkylC(O)R®, -(Ci-
C4)alkylC(O)NRPRS, -C(QO)NRPSO2(Ci-Cs)alkyl, 5- to 6-membered heteroaryl, wherein said

heteroaryl is optionally substituted with 1 to 3 groups selected from R’, wherein the
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remaining variables are as described above for Formula I or the second, third, (ifth, seventh,
eighth, tenth, or twelfth embodiment. Alternatively, as part of a thirteenth embodiment, R’ in
the compound of Formula I, II, II1, I'V, or V, or a pharmaceutically acceptable salt thereof, is
oxo, CF3, CHs, C(O)OCH;, C(O)OH, CH2COOH, NH2, CONHz, CH>CONH., CONHCH3,
CH:20H, CH2CH20H, CONHSO2CH3, tetrazolyl, pyrazolyl, triazolyl, or pyrazolyl, wherein
said pyrazolyl is optionally substituted with hydroxy, wherein the remaining variables are as
described above for Formula I or the second, third, fifth, seventh, eighth, tenth, or twelfth
embodiment.

[0044] In a fourteenth embodiment, n in the compound of Formula I, II, III, IV, or V, or
a pharmaccutically acceptable salt thercof, is 0, 1 or 2, wherein the remaining variables arc as
described above for Formula I or the sccond, third, fifth, scventh, cighth, tenth, twelfth, or
thirteenth embodiment. Alternatively, as part of a fourteenth embodiment, n in the compound
of Formula I, TI, TIT, TV, or V, or a pharmaceutically acceptable salt thereof, is 1 or 2,
wherein the remaining variables are as described above for Formula I or the second, third,
fifth, seventh, eighth, tenth, twelfth, or thirteenth embodiment. In another alternative, as part
of a fourteenth embodiment, n in the compound of Formula I, II, TII, IV, or V, or a
pharmaceutically acceptable salt thereof, is 2, wherein the remaining variables are as
described above for Formula I or the second, third, fifth, seventh, eighth, tenth, twelfth, or
thirteenth embodiment.

[0045] In a fifteenth embodiment, R3® in the compound of Formula VI, or a
pharmaceutically acceptable salt thereof, is hydrogen, (C1-Cs)alkyl, halo(C1-Ca)alkyl, -(Ci-
Cu)alkylOR?, 5- to 7-membered heteroaryl, or 4- to 7-membered heterocyclyl, wherein said
heteroaryl and heterocyclyl are each optionally substituted with 1 to 3 groups selected from
R’ and m1, nl, and pl arc cach indcpendently 0, 1, or 2, wherein the remaining variables arc
as described above for Formula VI.

[0046] In a sixteenth embodiment, R'? in the compound of Formula VI, or a
pharmaceutically acceptable salt thereof, is halo, wherein the remaining variables are as
described above for Formula VI or the fifteenth embodiment.

[0047] In a seventeenth embodiment, the compound of Formula VI is of the Formula

VII:
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F
= Ba
a (R®),

R¥p— I o !

R N

_R4a
a /\/
(R*)m (VID);

or a pharmaceutically acceptable salt thereof, wherein the variables are as described above for
Formula VI or the fifteenth or sixteenth embodiment.

[0048] In an eighteenth embodiment, R in the compound of Formula VI or VII, or a
pharmaceutically acceptable salt thereof, is halo, hydroxy, (C1-C4)alkyl, halo(C;-Cas)alkyl, or
(C1-Cyalkoxy, wherein the variables are as described above for Formula VI or the fifteenth
or sixtcenth cmbodiment. Alternatively, as part of an cighteenth embodiment, R in the
compound of Formula VI or VII, or a pharmaceutically acceptable salt thereof, is halo,
whercein the variables arc as described above for Formula VI or the fifteenth or sixtcenth
embodiment.

[0049] In a nineteenth embodiment, the compound of Formula VI is of the Formula VIII:

(R
O

Q/

(R*)m (VIII);
or a pharmaccutically acccptable salt thercof, wherein the variables arc as described above for
Formula VI or the fifteenth, sixteenth, or eighteenth embodiment.

[0050] In a twentieth embodiment, the compound of Formula VI is of the Formula TX:

F
(RGa)m
@)
F
R% N\/CD
p R43
o
(R5a)m/1\ (IX);
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or a pharmaceutically acceplable salt thereol, wherein the variables are as described above for
Formula VI or the fifteenth, sixteenth, or eighteenth embodiment.

[0051] In a twenty-first embodiment, R* in the compound of Formula VI, VII, VIII, or
IX, or pharmaceutically acceptable salt thereof is halo, (C1-Ca4)alkyl, halo(C1-Cy)alkyl, (Ci-
Cas)alkoxy, or halo(C-C4)alkoxy, wherein the variables are as described above for Formula
VI or the fifteenth, sixteenth, or eighteenth embodiment. Alternatively, as part of a twenty-
first embodiment, R* in the compound of Formula VI, VII, VIII, or IX, or pharmaceutically
acceptable salt thereof is fluoro, chloro, methyl, methoxy, or CFs, wherein the variables are
as described above for Formula VI or the fifteenth, sixteenth, or eighteenth embodiment. In
anothcr altcrnative, as part of a twenty-first cmbodiment, R* in the compound of Formula
VI, VII, VIII, or IX, or pharmaccutically acceptable salt thercof is halo(Ci-Ca4)alkyl or halo,
wherein the variables are as described above for Formula VI or the fifteenth, sixteenth, or
eighteenth embodiment. In another alternative, as part of a twenty-first embodiment, R* in
the compound of Formula VI, VII, VIII, or IX, or pharmaceutically acceptable salt thereof is
fluoro, chloro or CF3, wherein the variables are as described above [or Formula VI or the
fifteenth, sixteenth, or eighteenth embodiment.

[0052] In a twenty-second embodiment, R** in the compound of Formula VI, VII, VIII,
or IX, or pharmaceutically acceptable salt thereof is hydrogen or (C1-Cs)alkyl, wherein the
variables are as described above for Formula VI or the fifteenth, sixteenth, eighteenth, or
twenty-first embodiment.

[0053] In a twenty-third embodiment, the compound of Formula VI is of the Formula X:

F

(R%) 1

RO (X):

or a pharmaceutically acceptable salt thercof, wherein the variables are as described above for
Formula VI or the fifteenth, sixteenth, or eighteenth embodiment.

[0054] In a twenty-fourth embodiment, R> in the compound of Formula VI, VII, VIII,
IX, or X, or pharmaceutically acceptable salt thereof, is halo or (C1-C4)alkoxy, wherein the
variables are as described above for Formula VI or the fifteenth, sixteenth, eighteenth, or

twenty-first ecmbodiment. Alternatively, as part of a twenty-fourth cmbodiment, R in the
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compound of Formula VI, VII, VIII, IX, or X, or pharmaceutically acceptable salt thereof, is
chloro, methyl, or methoxy, wherein the variables are as described above for Formula VI or
the fifteenth, sixteenth, eighteenth, or twenty-first embodiment. In another alternative, as part
of a twenty-fourth embodiment, R>* in the compound of Formula VI, VII, VIII, IX, or X, or
pharmaceutically acceptable salt thereof, is halo, wherein the variables are as described above
for Formula VI or the fifteenth, sixteenth, eighteenth, or twenty-first embodiment. In another
alternative, as part of a twenty-fourth embodiment, R in the compound of Formula VI, VII,
VIII, IX, or X, or pharmaceutically acceptable salt thereof, is chloro, wherein the variables
are as described above for Formula V1 or the fifteenth, sixteenth, eighteenth, or twenty-first
cmbodiment.

[0055] In a twenty-fifth embodiment, m1 in the compound of Formula VI, VII, VIII, IX,
or X, or pharmaceutically acceptable salt thereof, is O, 1 or 2, wherein the variables are as
described above for Formula VI or the fifteenth, sixteenth, eighteenth, twenty-first, or
twenty-fourth embodiment.

[0056] In a twenty-sixth embodiment, Ring A in the compound of Formula VI, VII,
VIII, IX, or X, or pharmaceutically acceptable salt thereof, is a 5-7 membered heteroaryl,
wherein the variables are as described above for Formula VI or the fifteenth, sixteenth,
eighteenth, twenty-first, twenty-fourth, or twenty-fifth embodiment. Alternatively, as part of
a twenty-fourth embodiment, Ring A in the compound of Formula VI, VII, VIII, IX, or X, or
pharmaceutically acceptable salt thereof, is a nitrogen-containing 5- to 7-membered
heteroaryl, wherein the variables are as described above for Formula VI or the fifteenth,
sixteenth, eighteenth, twenty-first, twenty-fourth, or twenty-fifth embodiment. In another
alternative, as part of a twenty-fourth embodiment, Ring A in the compound of Formula VI,
VII. VIII, IX, or X, or pharmaccutically acceptablc salt thereof, is pyridyl, pyrimidinyl,
pyradazinyl, pyrazinyl, or pyrazolyl, wherein the variables are as described above for
Formula VI or the fifteenth, sixteenth, eighteenth, twenty-first, twenty-fourth, or twenty-fifth
embodiment. In another alternative, as part of a twenty-fourth embodiment, Ring A in the
compound of Formula VI, VII, VIII, IX, or X, or pharmaceutically acceptable salt thereof, is
pyridyl, wherein the variables are as described above for Formula VI or the fifteenth,
sixteenth, eighteenth, twenty-first, twenty-fourth, or twenty-fifth embodiment.

[0057] In a twenty-seventh embodiment, the compound of Formula VI is of the Formula

XT:

16

CA 03179627 2022-11-21



WO 2021/243001 PCT/US2021/034488

F
O N
F i l 6a
N e [ (R )n1
. R4a
o |
RO (XD):

or a pharmaceutically acceptable salt thereof, wherein the variables are as described above for
Formula VI or the twenty-first, twenty-fourth, twenty-fifth, or twenty-sixth embodiment.
[0058] In a twenty-eighth embodiment, R% in the compound of Formula VI, VII, VIII,
IX, X, or XI, or pharmaceultically acceplable salt thereof is halo, oxo, (C1-Cg)alkyl, halo(C:-
Cu)alkyl, -C(O)ORP!, -NRPIR®!, -C(O)NRP'R®!, -(C1-Ca)alkylORP!, -(C;1-Cy)alkylC(O)R®!, -
(C1-C4)alkylIC(O)NRPIR®!, -C(O)NRP!'SO2(C-Cs)alkyl, 5- to 6-membered heteroaryl,
wherein said heteroaryl is optionally substituted with 1 to 3 groups selected from R’# ,
wherein the variables are as described above for Formula VI or the fifteenth, sixteenth,
eighteenth, twenty-first, twenty-fourth, twenty-fifth, or twenty-sixth embodiment.
Alternatively, as part of a twenty-eighth embodiment, R% in the compound of Formula VI,
VII, VIII, IX, X, or XI, or pharmaceutically acceptable salt thereof, is oxo, CF3, CHs,
C(O)OCHs3, C(O)OH, CH2COOH, NH»2, CONH», CH.CONH>», CONHCHj3, CH>OH,
CH2CH>OH, CONHSO>CH3, tetrazolyl, pyrazolyl, triazolyl, or pyrazolyl, wherein said
pyrazolyl is optionally substituted with hydroxy, wherein the variables are as described above
for Formula VT or the fifteenth, sixteenth, eighteenth, twenty-first, twenty-fourth, twenty-
fifth, or twenty-sixth embodiment.

[0059] In a twenty-ninth embodiment, n1 in the compound of Formula VI, VII, VIII, IX,
X, or XI, or pharmaceutically acceptable salt thereol is O, 1 or 2, wherein the variables are as
described above for Formula VI or the fifteenth, sixteenth, eighteenth, twenty-first, twenty-
fourth, twenty-fifth, twenty-sixth, or twenty-eighth embodiment Alternatively, as part of a
twenty-ninth embodiment, nl in the compound of Formula VI, VII, VIII, IX, X, or XI, or
pharmaceutically acceptable salt thereof is 1 or 2, wherein the variables are as described
above for Formula VI or the fifteenth, sixteenth, eighteenth, twenty-first, twenty-fourth,
twenty-fifth, twenty-sixth, or twenty-cighth embodiment. In another alternative, as part of a
twenty-ninth embodiment, nl in the compound of Formula VI, VII, VIII, IX, X, or XI, or

pharmaceutically acceptable salt thereof is 0 or 1, wherein the variables are as described
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above [or Formula VI or the [ifteenth, sixteenth, eighteenth, twenty-first, twenty-lourth,
twenty-fifth, twenty-sixth, or twenty-eighth embodiment.

[0060] Compounds having the Formula I and VI are further disclosed in the
Exemplification and are included in the present disclosure. Pharmaceutically acceptable salts

thereof as well as the neutral forms are included.

4. Uses, Formulation and Administration

[0061] The compounds and compositions described herein are generally useful for
modulating the activity of TREX1. In some aspects, the compounds and pharmaceutical
compositions described herein inhibit the activity TREX1.

[0062] In some aspects, the compounds and pharmaceutical compositions described
herein are useful in treating a disorder associated with TREX1 function. Thus, provided
herein are methods of treating a disorder associated with TREX1 function, comprising
administering to a subject in need thereof, a therapeutically effective amount of a compound
described herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical
composition comprising a disclosed compound or pharmaceutically acceptable salt thereof.
Also provided is the use of a compound described herein, or a pharmaceultically acceplable
salt thereof, or a pharmaceulical composition comprising a disclosed compound or
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for treating a
disorder associated with TREX1 function. Also provided is a compound described herein, or
a pharmaceutically acceptable salt thereof, or a pharmaceutical composition comprising a
disclosed compound or pharmaceutically acceptable salt thereof, for use in treating a disorder
associated with TREX1.

[0063] In some aspects, the compounds and pharmaceutical compositions described
herein are useful in treating cancer.

[0064] In some aspects, the cancer treated by the compounds and pharmaccutical
compositions dcscribed herein is sclected from colon canccer, gastric cancer, thyroid canccer,
lung cancer, leukemia, pancreatic cancer, melanoma, multiple melanoma, brain cancer, CNS
cancer, renal cancer, prostate cancer, ovarian cancer, lenkemia, and breast cancer.

[0065] In some aspects, the cancer treated by the compounds and pharmaceutical
compositions described herein is selected from lung cancer, breast cancer, pancreatic cancer,
colorectal cancer, and melanoma.

[0066] In certain aspects, a pharmaceutical composition described herein is formulated

for administration o a patient in need of such composition. Pharmaceutical compositions
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described herein may be administered orally, parenterally, by inhalation spray, topically,
rectally, nasally, buccally, vaginally or via an implanted reservoir. The term "parenteral” as
used herein includes subcutaneous, intravenous, intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional and intracranial injection or infusion
techniques. In some embodiments, the compositions are administered orally,
intraperitoneally or intravenously. Sterile injectable forms of the pharmaceutical
compositions described herein may be aqueous or oleaginous suspension. These suspensions
may be formulated according to techniques known in the art using suitable dispersing or
weltting agents and suspending agents.

[0067] In some aspects, the pharmaccutical compositions arc administered orally.

[0068] A specific dosage and trcatment regimen for any particular paticnt will depend
upon a variety of factors, including the activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of administration, rate of excretion, drug
combination, and the judgment of the treating physician and the severity of the particular
disease being (reated. The amount of a compound described herein in the composition will

also depend upon the particular compound in the pharmaceutical composition.
EXEMPLIFICATION

Chemical Synthesis

[0069] The representative examples that follow are intended to help illustrate the present
disclosure, and are not intended to, nor should they be construed to, limit the scope of the
invention.

[0070] General starting materials used were obtained from commercial sources or
prepared in other examples, unless otherwise noted.

[0071] Abbreviations

ACN Acctonitrile

AcOH Acctic acid

AIBN a,a'-Azoisobutyronitrile

DCE 1.2-dichloroethane

DCM Dichloromethane or methylene chloride
DEA Diethylamine

DIEA N.N-diisopropylethylamine

DMA N.N-Dimethylacetamide

DMAP N,N-Dimethylpyridin-4-amine
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DMC
DMF
DMSO
EtOAc
HATU

HC1
HPLC

TIPA

LAH
LC/MS
K2CO3
MeOH
MS
NaBH(OAC)3
NaCNBH4
NaOH
NaHCO3
NaxSO4
RT

TEA

TFA

THF

2-Chloro-1,3-dimethylimidazolinium chloride
N,N-dimethylformamide
Dimethylsulfoxide

Ethyl acetate
2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetramethyl-isouronium
hexafluorophosphate

hydrogen chloride

high performance liquid chromatography
2-Propanol

Lithium aluminum hydride

Liquid chromatography/mass spcctrometry
Potassium carbonate

Methanol

Mass spectrometry

Sodium triacetoxyborohydride

Sodium cyanoborohydride

Sodium hydroxide

Sodium bicarbonate

Sodium sulfate

Room temperature

Triethylamine

Trifluoroacetic acid

Tetrahydrofuran

[0072] The progress of reactions was often monitored by TLC or LC-MS. The LC-MS

was recorded using one of the following methods.

LCMS METHOD-1:

Mobile Phase

(A) D mM Ammonium acetate with 0.19% Formic Acid
in Water

(B) 0.1% Formic Acid in Acetonitrile

Column BEH C18 (50*2.1mm) 1.7 um

Column Flow | 0.55 ml/min

Gradient Time (min) % A % B
0.01 98 2

CA 03179627 2022-11-21
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0.30 08 2
0.60 50 50
1.10 25 75
2.00 0 100
2.70 0 100
.71 98 Y
3.00 08 2

LCMS Method-2:

Mobile Phasc [(A) SmM Ammonium Acetate with 0.1% Formic Acid in
Water

B) 0.1% Formic Acid in Acctonitrilc

Column : BEH C18 (50*2.1mm), 1.7um or Equivalent

Column Flow [ 0.45 ml/min

Gradient : Time (min) To A % B
0.01 08 2
0.50 08 2
5.00 10 90
6.00 5 05
7.00 5 05
7.01 08 2
3.00 08 2

LCMS Method-3:

Mobile Phase (A) [PmM Ammonium bicarbonate in Water
B) |Acectonitrile

Column : X-Bridge C18 (50*4.6 mm), 3.5 um

Column Flow [ 1.0 ml/min

Gradient : Time (min) T A % B
0.01 05 5
5.00 10 00
5.80 5 05
7.20 5 05
7.21 D5 5
10.00 D5 S5

LCMS Method-4:

Mobile Phase [(A) 10mM Ammonium Acetate in Water
B) 100% Acetonitrile

Column : X-Bridge C18 (150*4.6 mm), 5 um or Equivalent
Column Flow [ 1.0 ml/min
Gradient : Time (min) |% A % B

21

CA 03179627 2022-11-21



WO 2021/243001 PCT/US2021/034488

0.01 90 10
5.00 10 00
7.00 0 100
11.00 0 100
11.01 90 10
12.00 90 10

LCMS Method-5:

Mobile Phase [(A) 10mM Ammonium Acetate in Water
B) 100% Acetonitrile

Column : X-Bridge C18 (150*4.6 mm), 5 um or Equivalent

Column Flow |: 1.0 ml/min

Gradient : Time (min) %0 A % B
0.01 100 0
7.00 50 50
9.00 0 100
11.00 0 100
11.01 100 0
12.00 100 0

LCMS Method-6:

Mobile Phase [(A) [0.1% Formic Acid in Water
B) 0.1% Formic Acid in Acetonitrile
Column : Zorbax SB-C8 (4.5x75 mm), 3.5 um
Column Flow [ 1.5 ml/min
Gradient : Time (min) Tc A % B
0.00 95 S
3.60 5 05
4,00 5 95
.50 05 S
[0073] NMR was recorded at room temperature unless noted otherwise on Varian Inova

400 or 500 MHz spectrometers with the solvent peak used as the reference or on Bruker 300
or 400 MHz spectrometers with the TMS peak used as internal reference.

[0074] General Key Intermediates Procedures

[0075] Synthesis of Intermediate 1 [(3,5-dichlorophenyDmethyl][(pyridin-3-
ymethyl]lamine hydrochloride
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O
[
Cl Cl
Step 1 NaCNBH,, AcOH
| X NH2 . P 4 H | X
N HCI

Cl Cl

[0076] Step 1. Under an inert atmosphere 1-(pyridin-3-yl)methanamine (4.70 mL, 46.2
mmol) was combined in Methanol (83 mL) with 3,5-dichlorobenzaldehyde (4.04 g, 23.1
mmol). Sodium cyanoborohydride (2.90 g, 46.2 mmol), and Acetic acid (2.63 mL, 46.2
mmol) were added. The reaction mixture was stirred at room temperature for 4 hours. The
rcaction mixturc was concentrated, taken up in cthyl acctate, and washced twice with saturatcd
NaHCOs solution. The organic phase was concentrated under vacuum. The residue was
dissolved in THF then HCI (4M in 1,4-dioxane) was added. The precipitated HCI salt was
filtered, washed with THF, and dried under vacuum to afford [(3,5-
dichlorophenyl)methyl][(pyridin-3-yl)methyl]amine hydrochloride (5.859 g, 40.5 %) as a
white solid. MS ES m/z: 267.1 [M+H]".

[0077] Synthesis of Intermediate 2 [(2,4-dichlorophenyl)methyl][(pyridin-3-
yDmethyl]Jamine hydrochloride

¢ e cl
N /@) Step 1 NaCNBH,, AcOH /@AH -~

HCI

[0078] Step 1. Under an inert atmosphere of N2, 1-(pyridin-3-yl)methanamine (4.70 mL,
46.2 mmol) was dissolved in Methanol (83 mL) followed by addition of 2 4-
dichlorobenzaldehyde (4.04 g, 23.1 mmol), Sodium cyanoborohydride (2.90 g, 46.2 mmol),
and Acetic acid (2.63 mL, 46.2 mmol). The reaction was stirred at room temperature for 4
hours. The reaction mixture was concentrated, taken up in ethyl acetate, and washed twice
with saturated NaHCO3 solution. The organic phase was concentrated. The residue was
dissolved in THF then HCI (4M in 1,4-dioxane) was added. The precipitated HCI salt was
filtered, washed with THF, and dried under vacuum to afford [(2.4-
dichlorophenyl)methyl][(pyridin-3-yl)methyl]Jamine hydrochloride (5.692 g, 39.4 %) as a
white solid. MS ES m/z: 267.1 [M+H]*.
[0079] Synthesis of Intermediate 3 (1-(2,3-dichlorophenyl)propan-1-amine)

Cl Cl  NH

CI\©///N EtMgBr, THF, -50°C~rt c|\©)‘\/
Step 1
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[0080] Step 1. To a stirred solution of 2,3-dichlorobenzonitrile (1.00 g, 5.814 mmol) and
THF (10.00 mL) were added EtMgBr (1.55 g, 11.628 mmol) dropwise at -50°C under argon
atmosphere. The resulting mixture was stirred for 1 h at room temperature under argon
atmosphere. The reaction was quenched with sat. NH«Cl (aq.) at 0°C The aqueous layer was
extracted with EtOAc (3x20 mL). The resulting mixture was concentrated under vacuum to
afford (1-(2,3-dichlorophenyl)propan-1-imine) (930 mg, 79%) as a yellow oil and used for

next step directly.
Cl NH Cl NH,
Cl\©)\/ NaBHy, EtOH, 0°C CK@/K/
Step 2
[0081] Step 2. To a stirred solution of (1-(2,3-dichlorophenyl)propan-1-imine) (900 mg,
4.454 mmol) and EtOH (60.00 mL) was addcd NaBH4(336.99 mg, 8.907 mmol) in portions

at 0°C. The resulting mixture was stirred for 2 h at 0°C. The reaction was quenched with sat.
NH4Cl (aq.) at 0°C. The aqueous layer was extracted with EtOAc (3x100 mL). The resulting
mixture was concentrated under vacuum to afford (1-(2,3-dichlorophenyl)propan-1-amine)

(832 mg, 91%) as a yellow solid. ES MS m/z: 204.0 [M+H]*.

[0082] Synthesis of 1-(2,4-Dichlorophenyl)-N-(pyridin-3-ylmethyl)-1-(1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol-4-yl)methanamine (Intermediate 4)

Br

O e

DO
TFA, Toluene
Step-3

==

COOH OO~ HQ
Sl veon, HyS0, Cl n-BuLi, THF
Step-1 Step-2

Cl cl

Cl

NH, Na

= 0, [N= Z
N
| _N C—)" =
i. Ti{O-i-Pr)4. Toluene;

ii. NaCNBH,, MeQH
Step-4

Cl

[0083] Step-1: Methyl 2,4-dichlorobenzoate: To the stirred solution of 2.4-
dichlorobenzoic acid (1.5 g, 7.85 mmol) in MeOH (10 ml), concentrated sulfuric acid (1 ml)
was added and the reaction mixture was heated at 80°C for 16 hours. After completion of
reaction (monitored by TLC), the reaction mixture was quenched with water (100 ml) and

extracted with Ethyl acetate (3 x 100 ml). The combined organic layer was washed with brine
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(100 ml), dried over anhydrous Sodium sulphate, and concentrated under reduced pressure.
The crude compound was purified by using combi-flash chromatography to obtain pure title
compound (1.4 g, 87%). "H NMR (400 MHz, DMSO-ds): & 3.88 (s, 3H), 7.57 (dd, J = 8.4 Hz,
J=2.0Hz, 1H), 7.79 (d, J= 1.6 Hz, 1H), 7.86 (d, / = 8.4 Hz, 1H).

[0084] Step-2: (2,4-Dichlorophenyl)(1H-pyrazol-4-yl)methanone: To a solution of 4-
bromo-1H-pyrazole (1.0 g, 6.85mmol) in THF (10 ml) at -78°C, n-BuLi (6.3 ml, 16.44
mmol) was added under N2 atmosphere and stirred the reaction mixture at -78°C for 5-10
minutes. Reaction mixture was stirred at room temperature for 1 hour. After 1 hour, the
reaction mixture was cooled to -78°C and methyl 2,4-dichlorobenzoate (1.4 g, 6.85 mmol)
was addcd at -78°C and allowed to come at room tcmpcraturc and stirred at room tempceraturc
for 1 hour. After complction of the rcaction (monitored by TLC), the rcaction mixturc was
quenched with saturated solution of NH4CI (100 ml) and extracted with Ethyl acetate (3 x
100 ml). The combined organic layer was washed with brine (100 ml), dried over anhydrous
Sodium sulphate, and concentrated under reduced pressure. The crude compound was
purified by using combi-(lash chromalography to obtain pure litle compound (0.6 g, 51.3%).
ES MS m/z: 239.0 [M+H]*. '"H NMR (400 MHz, DMSO-ds): § 7.56 (bs, 2H), 7.91 (s, 1H),
8.29 (s, 1H), 13.65 (s, 1H).

[0085] Step-3: (2,4-Dichlorophenyl)(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-
yDmethanone: To the solution of (2,4-dichlorophenyl)(1H-pyrazol-4-yl)methanone (0.900 g.
3.73 mmol) in Toluene (10 ml), 3,4-dihydropyran (0.470 g, 5.6 mmol) was added followed
by the addition of TEA (0.1 ml) at room temperature. The reaction mixture was heated at
100°C for 48hours. After completion of reaction (monitored by TLC), reaction mixture was
concentrated under vacuum to get crude compound which was used for next step without
further purification (0.780 g, Crudc).

[0086] Step-4: 1-(2.4-Dichlorophenyl)-N-(pyridin-3-ylmethyl)-1-(1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazol-4-yl)methanamine: To the solution of (2,4-dichlorophenyl)(1-
(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)methanone (0.780 g, 2.4 mmol) in Toluene (10
ml), pyridin-3-ylmethanamine (0.389 g, 3.6 mmol) was added followed by the addition of
titanium(IV) isopropoxide (1.4 g, 4.8 mmol) and the reaction mixture was heated at 90°C for
10 hours. NaCNBH3 (0.223 g, 3.6 mmol) and MeOH (20 ml) were added and he reaction
mixture was heated at 80°C for another 16 hours. After completion of the reaction (monitored
by TLC), to the reaction mixture reaction mixture water (50 ml) was added and stirred for 10

minutes. After 10 minutes, the reaction mixture was filtered and was washed with DCM (2 x
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50 ml). Fillrate was concentrated to get the crude. Crude compound was used [or next step
without further purification (0.650 g, crude).

[0087] Synthesis of Methyl 2-(5-(((2,4-dichlorobenzyl)amino)methyl)pyridin-2-
ylhacetate (Intermediate 5)

o) @) CN
N
S G (
S 3 NaCl, H;0, DMSO |
| =N =N
—~N Cs;,CO4, DMF Step 2
Step-1 O
Br
O\

HzN ‘Q/ = O\
NiCl,, NaBHg4, > Hm
Cl

MeOH |
=N
Step-3 DCE, AcOH, RT
O NaCNBH3, MeOH
Step-4
O Cl

[0088] Step-1: Dimethyl 2-(5-cyanopyridin-2-yl)malonate: To a stirred solution of 6-
bromonicotinonitrile (10.0 g, 54.641mmol) and dimethyl malonate (10.82 g, 81.9 mmol) in
DMF (100 ml) was added Cs2CO3 (53.40 g, 163.9 mmol) at room temperature. The reaction
mixture was stirred at room temperature for overnight. After completion of reaction
(monitored by TLC), the reaction mixture was poured on to ice cold Water (100 ml) and
extracted with Ethyl acetate (3 x 100 ml). Combined organic layer was washed with brine
(100 ml) and dried over Na>SO4. Evaporated under vacuum (o obtain the crude compound.
The crude compound was purified using column chromatography to obtain pure compound
(9.2 g, 71%). 'H NMR (400 MHz, DMSO-de): 6 3.81 (s, 6H), 5.04 (s, 1H), 7.68 (d, J = 8.0
Hz, 1H), 8.01 (d, / =6.4 Hz, 1H), 8.85 (s, 1H).

[0089] Step-2: Methyl 2-(5-cyanopyridin-2-yl)acetate: To a stirred solution of dimethyl
2-(5-cyanopyridin-2-yl) malonate (8.0 g, 34.2 mmol) in DMSO (80 ml) was added aqueous
solution of NaCl (2.19 g, 37.5 mmol) at room temperature. The reaction mixture was stirred
at 130°C for overnight. After completion of reaction (monitored by TLC), the reaction
mixturc was pourcd on to ice cold Water (100 ml) and cxtracted with Ethyl acctate (3 x 100
ml). Combincd organic layer was washed with brine (100 ml) and dricd over NaxSOx,
evaporated under vacuum to obtain the crude compound. The crude compound was purified
using column chromatography to obtain pure compound (2.7 g, 44%). '"H NMR (400 MHz,
DMSO-ds): 6 3.78 (s, 3H), 3.97 (s, 2H), 7.49 (d, /=8.0 Hz, TH), 7.97 (d, / = 8.0 Hz, TH),
8.87 (s, 1H).
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[0090] Step-3: Methyl 2-(5-(aminomethyl)pyridin-2-yl)acetate: To a stirred solution of
methyl 2-(5-cyanopyridin-2-ylacetate (0.50 g, 2.8 mmol) in MeOH (5 ml) was added NiClz -
6H>0 (0.067 g, 0.28 mmol) followed by NaBH4 (0.750 g, 19.4 mmol) portion wise at 0°C.
The reaction mixture was stirred at room temperature for overnight. After completion of
reaction {monitored by TLC), the reaction mixture was filtered through celite and filtrate was
evaporated under vacuum to obtain the crude compound. The crude compound was purified
using RP-HPLC to obtain pure compound (0.400 g, 78%). ES MS m/z: 181.1 [M+H]".

[0091] Step-4: Methyl 2-(5-(((2,4-dichlorobenzyl)amino)methyl)pyridin-2-yl)acetate:
To a stirred solution of methyl 2-(5-(aminomethyl)pyridin-2-yl)acetate (0.300 g, 1.66 mmol)
and 2.4-dichlorobenzaldchyde (0.291 g, 1.66 mmol) in 1,2-Dichlorocthanc (3 ml) was added
AcOH (0.3 ml) at room tcmpcraturc. Rcaction mixturc was stirred at room tempcrature for 1
hour. Sodium cyanoborohydride (0.156 g, 2.49mmol) and Methanol (0.3 ml) were added and
reaction mixture stirred at room temperature for another 1 hour. After completion of reaction
(monitored by TLC), the reaction mixture was poured on to ice cold water (20 ml) and
extracted with Ethyl acetate (2 x 20 ml). Combined organic layer was washed with brine (30
ml) and dried over NaxSO4. Evaporated under vacuum to obtain the crude compound. The
crude compound was purified using column chromatography to obtain pure compound (0.200
g, 35%). ES MS m/z: 339.4 [M+H]™.

[0092] Synthesis of Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((2-

chlorobenzyl)amino)methyl)picolinate (Intermediate 6)

NH

2
Cl IBOC
?00 NH OC2H5

NH OCyHs
i. DCE, AcOH, MS H [ r ©
N AN

/@(go ii. NaCNBH3, MeOH
OHC x-N Step-1 Cl f

[0093] Step-1: Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((2-

chlorobenzyl)amino)methyl)picolinate: To the stirred solution of ethyl 3-((tert-
butoxycarbonyl)amino)-5-formylpicolinate (0.6 g, 2.04 mmol) and (2-
chlorophenylymcthanamine (0.35 g, 2.45 mmol) in 1,2-Dichlorocthanc (6.0 mL) was added
AcOH (0.6 mL) and the reaction mixture was stirred at room temperature for 1hour.
NaCNBHz: (0.190 g, 3.06 mmol) and MeOH (0.6 mL) were added and stirred at room

temperature for another lhour. After completion of reaction (monitored by TLC), the reaction
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mixture was quenched with saturated solution of NaHCOj3 (50 ml) and was extracted with
Dichloromethane (3 x 75 ml). The combined organic layer was washed with brine (50 ml),
dried over anhydrous Sodium sulphate, and concentrated under reduced pressure to get the
crude. The crude compound was used in next step without further purification. ES MS m/z:
420.35 [M+H]".

[0094] Synthesis of Methyl 5-(((2-chlorobenzyl)amino)methyl)pyrimidine-2-

carboxylate (Intermediate 7)

o
Cl N
0 CCly, NBS, o 4 P ToMe
N Reflux W)L N N
Z W)ko'v'e Step-1 2 OMe TEA, DCM
N Bra AN Step-2 cl

[0095] Step-1: Methyl 5-(bromomethyl)pyrimidine-2-carboxylate: To a stirred
solution of mcthyl 5-mcthylpyrimidine-2-carboxylate (0.2 g, 1.31 mmol), N-
Bromosuccinimide (0.268 g, 1.51 mmol) and AIBN (0.086 g, 0.52 mmol) in CCl4 (2 ml)
were refluxed for 16 hours. After completion of reaction (monitored by TLC), the reaction
mixture was concentrated to get crude compound. The crude compound was diluted by water
(10 ml) and extracted with Ethyl acetate (2 x15 ml). The combined organic layer was washed
with brine (10 ml), dried over anhydrous Sodium sulphate, and concentrated under reduced
pressure. The crude compound was purified by using combi-lash chromatography to obtain
title compound (0.075 g, 24%). LCMS: ni/z 231.1 [M+H]".

[0096] Step-2: Methyl 5-(((2-chlorobenzyl)amino)methyl)pyrimidine-2-carboxylate:
To a stirred solution of methyl 5-(bromomethyl)pyrimidine-2-carboxylate (0.2 g, 0.86 mmol)
in DCM (2 ml), (2-chlorophenyl)methanamine (0.134 g, 0.95 mmol) was added. The reaction
mixture was stirred at room temperature for 72 hours. After completion of reaction
(monitored by TLC), the reaction mixture was concentrated. The crude compound was
purified by using combi-flash chromatography to obtain title compound (0.060 g, 23%).
LCMS: m/z 292.3 [M+H]*. '"H NMR (400 MHz, CDCI3): & 3.98 (s. 2H), 4.00 (s, 2H). 4.12 (s,
3H), 7.28-7.32 (m, 2H), 7.41-7.43 (m, 2H), 9.00 (s, 2H).

[0097] Synthesis of Methyl 5-(((1-(3-methoxy-2-
(trifluoromethyl)phenyl)propyl)aminoe)methyl)picolinate (Intermediate 8)
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[0098] Step-1:(E)-N-(3-methoxy-2-(trifluoromethyl)benzylidene)-2-methylpropane-

2-sulfinamide: To a stirred solution of 3-methoxy-2-(trifluoromethyl)benzaldehyde (0.3g,
1.47 mmol) in dichloromethane (3 ml) was added 2-methylpropane-2-sulfinamide (0.267g,
2.20 mmol) and copper sulphate (0.469g, 2.93 mimol) and heated to reflux for 24 hours. After
completion ol reaction (monitored by TLC), the reaction mixture was quenched with Walter
(5 ml) and extracted with Ethyl acetate (3 x 10 ml). The combined organic layer was washed
with brine (10 ml), dried over Na;SO4, and concentrated under reduced pressure. The crude
compound was purified by using combi-flash chromatography to obtain title compound (0.3g,
66%). LCMS: m/z 308.4 [M+H]*. IH NMR (400 MHz, DMSO-d6): & 1.19 (s, 9H), 3.94 (s,
3H), 7.48-7.51 (m, 2H), 7.73 (t, J = 8.4 Hz, 1H), 8.82 (dd, /=7.2 Hz, J = 3.6 Hz, 1H).

[0099] Step-2: N-(1-(3-methoxy-2-(trifluoromethyl)phenyl)propyl)-2-
methylpropane-2-sulfinamide: To a solution of (E)-N-(3-methoxy-2-
(trifluoromethyl)benzylidene)-2-methylpropane-2-sulfinamide (0.3 g, 0.976 mmol) in
tetrahydrofuran (3 ml) was added cthyl magnesium bromide (1.0M in THF) (1.46 ml,
1.464mmol) at 0°C and reaction mixture stirred at room temperature for 1 hour. After
completion of reaction (monitored by TLC), the reaction mixture was quenched with
saturated ammonium chloride solution (5 ml) and extracted with Ethyl acetate (3 x 20 ml).
The combined organic layer was washed with brine (20 ml), dried over Na>SO4, and
concentrated under reduced pressure. The crude compound was purified by using combi-flash
chromatography (o obtain title compound (0.3g, 91%). LCMS: m/z 338.2 [M+H]*.'H NMR
(400 MHz, DMSO-ds): 6 0.88 (t, 3H), 1.07 (s, 9H), 1.60-1.67 (m, 1H), 1.76-1.84 (m, 1H),
3.85 (s, 3H), 4.56-4.61 (m, 1H), 5.57 (d, y=6.8 Hz, 1H), 7.09 (d, ; =8.4 Hz, 1H), 7.28 (d, J =
8.4 Hz, 1H), 7.56-7.60 (t, / = 8.0 Hz, 1H).

[00100] Step-3: 1-(3-Methoxy-2-(trifluoromethyl)phenyl)propan-1-amine HCI salt: To
a solution of N-(1-(3-methoxy-2-(trifluoromethyl)phenyl)propyl)-2-methylpropane-2-
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sulfinamide (0.3 g, 0.89 mmol) in dichloromethane (3 ml) was added HCI in 1,4-dioaxane
(1.5 ml) and reaction mixture stirred at room temperature for 2 hours. After completion of
reaction {monitored by TLC), the reaction mixture was concentrated under reduced pressure.
The crude compound was triturated with n-pentane to obtain title compound (0.230g, 96%).
LCMS: m/z 234.0 [M+H]". 1H NMR (400 MHz, DMSO-d6): 6 0.78 (t, J = 7.6 Hz, 3H), 1.78-
1.85 (m, 1H), 1.96-2.03 (m, 1H), 3.89 (s, 3H), 4.50-4.54 (m, 1H), 7.30 (d, / = 8.4 Hz, 1H),
7.41(d,J=8.0Hz, 1H), 7.72 (t, / =8.0 Hz, 1H), 8.66 (bs, 2H).

[00101] Step-4: Methyl 5-(((1-(3-methoxy-2-
(trifluoromethyl)phenyl)propyl)amino)methyl)picolinate: To a mixture of 1-(3-methoxy-
2-(trifluoromethyl)phenyl)propan-1-amine HCI salt (0.20g, 0.741 mmol) in 1,2-
dichlorocthanc (2 ml) was added Tricthylamince (0.4ml, 2.96 mmol) and stirred at room
temperature for 30min. Then molecular sieves, methyl-5-formylpicolinate (0.122g, 0.741
mmol) and Acetic acid (0.5ml, 8.89 mmol) were added and RM stirred for 1 hour. Then
NaCNBH3 (0.116g, 1.85mmol) was added and reaction mixture stirred at room temperature
for 45 min. After completion of the reaction (monitored by TLC), the reaction mixture was
filtered through celite bed and to the filtrate added saturated sodium bicarbonate solution
(5ml) and extracted with ethyl acetate (2 x 20 ml). The combined organic layer was washed
with brine (20 ml), dried over Na;SO4, and concentrated under reduced pressure. The crude
product was purified by column chromatography to afford pure title compound (0.140 g,
49%). LCMS: m/z 383.6 [M+H]*. 1H NMR (400 MHz, DMSO-d6): 6 0.86 (t,J = 7.2 Hz,
3H), 1.50-1.66 (m, 2H), 3.04 (bs, 1H), 3.44 (d, /= 14.8 Hz, 1H), 3.60 (d, J = 14.8 Hz, 1H),
3.86 (s, 3H), 3.88 (5, 3H), 3.98 (bs, 1H), 7.11 (d, J = 8.4 Hz, 1H), 7.48 (d, / = 8.0 Hz, 1H),
7.60 (t, J=8.0Hz, 1H), 7.87 (d, /=7.6 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H), 8.57 (s, 1H).
[00102] Synthesis of 1-(6-Bromopyridin-3-yl)-N-(2-chlorobenzyl)methanamine
(Intermediate 64)

HsN
Cl Z Br
0 T

| o Br N N
Ox ~N NaCNBH5, MeOH, <5/CI

AcOH
Step-1

[00103] Step-1: 1-(6-Bromopyridin-3-yl)-N-(2-chlorobenzyl)methanamine: A mixture
6-bromonicotinaldehyde (0.75 g, 4.07mmol), (2-chlorophenyl)methanamine (0.574 g
4.07mmol) and Acetic acid (1.16 ml, 20.35mmol) in 1-2 dichloroethane (10 ml) was stirred
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for 2 hours at room temperature with Argon. Then NaCNBH3 (0.384 g, 6.105mmol) was
added and reaction mixture was stirred at room temperature for another 16 hours. After
completion of the reaction (monitored by TLC), Water (20 ml) was added and reaction
mixture was extracted with Dichloromethane (2 x 30 ml). The combined organic layer was
washed with brine (20 ml), dried over anhydrous Sodium sulphate and concentrated under
vacuum. The crude product was purified by column chromatography to afford pure title
compound (0.85 g, 67%) as white solid. LCMS: m/z 311.2 [M+H]".

[00104] Synthesis of Methyl 5-(((1-(2-chloro-3,4-
dimethoxyphenyl)propylamino)methyl)picolinate (Intermediate 9)

o}
L0 -
O OH HCI HNTS 9 o 2HCl
[ Os N 9
cl HATU, DIPEA Cl HzN # !
DMF cl EtMgBr, THF
OMe Step-1 Step-2 OMe AcOH, NaCNBH,
OMe OMe OMe EDG/MeOH
OMe Step-3
o]
= | 0O
~N |
HN
cl
OMe
OMe

[00105] Step-1: 2-Chloro-N,3,4-trimethoxy-N-methylbenzamide: To a stirred solution
ol 2-chloro-3, 4-dimethoxybenzoic acid (3.0 g, 13.85 mmol) in dry DMF (30 ml) was added
HATU (7.894 g, 20.77 mmol) at room temperature. Then DIPEA (4.903 ml, 27.70 mmol)
was added drop wise. The reaction mixture was stirred at room temperature for 1 hour. N,O-
dimethylhydroxylamine hydrochloride (2.026 g, 20.77 mmol) was added at room temperature
and the reaction mixture was allowed to stir at room temperature for 4 hours. After
completion of reaction (monitored by TLC), the reaction mixture was diluted with ice-cold
water (40 ml) and aqueous layer was extracted with Ethyl acetate (2 x 80 ml). The combined
organic layer was washed with brine (40 ml), dried over anhydrous Sodium sulphate, and
concentrated under reduced pressure. The crude compound was purilied by Combillash
column chromatography to give purc titlc compound (2.5 g, 69.5%). LCMS: m/z 260.27
[M+H]*.

[00106] Step-2: 1-(2-Chlore-3.,4-dimethoxyphenyl)propan-1-one:
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To the stirred solution of 2-chloro-¥, 3, 4-trimethoxy-N-methylbenzamide (1.0 g, 3.85 mmol)
in dry THF (10 ml) was added Ethyl magnesium bromide (6.40 ml, 3M solution in Diethyl
ether, 19.25 mmol) drop wise at 0°C under the Nitrogen gas atmosphere and the reaction
mixture was stirred at room temperature for 1.5 hours. After completion of reaction
(monitored by TLC), the reaction mixture was quenched with aqueous saturated Ammonium
chloride solution (10 ml) slowly. The aqueous layer was extracted with Ethyl acetate (3 x 20
ml). The combined organic layer was washed with brine (10 ml), dried over anhydrous
Sodium sulphate and concentrated under reduced pressure to get crude compound. The crude
compound was purified by Combiflash column chromatography to give pure title compound
(0.600g, 68%). LCMS: m/z 229 [M+H]*.'H NMR (400 MHz, CDCl3): § 1.21 (t, J = 7.2 Hz,
3H), 2.97 (q. J =7.2 Hz, 2H), 3.89 (s, 3H), 3.98 (s, 3H), 6.87 (d, J=8.8 Hz, 1H), 7.33 (d, J =
8.8 Hz, TH).

[00107] Step-3: Methyl 5-(((1-(2-chlore-3,4-
dimethoxyphenyl)propyl)amine)methyl)picolinate: To the stirred solution of methyl 5-
(aminomethyl)picolinate dihydrochloride salt (0.250 g, 1.04 mmol) in DCE (2.5 ml) was
added Et3N (0.436 ml, 3.13 mmol) drop wise under the Nitrogen gas atmosphere. The
reaction mixture was stirred at room temperature for 2 hours to liberate free amine. 1-(2-
chloro-3.4-dimethoxyphenyl)propan-1-one (0.191 g, 0.83 mmol), glacial acetic acid (0.1 ml),
and 4 A° molecular sieves (0.500 g) were added and the reaction mixture was stirred at 60°C
for 16 hours. After completion of reaction (monitored by TLC), the reaction mixture was
cooled to room temperature. Sodium cyanoborohydride {0.131 g, 2.09 mmol) was added and
the reaction mixture was stirred at 60°C for 3 hours. After completion of reaction (monitored
by TLC), the reaction mixture was quenched by aqueous saturated Sodium bicarbonate (5 ml)
solution. The aqucous laycr was cxtracted with Ethyl acctate (3 x 10 ml). The combined
organic layer was washed with brine (5 ml), dried over anhydrous Sodium sulphate and
concentrated under reduced pressure to get crude compound. The crude compound was
purified by Combiflash column chromatography to give pure title compound (0.170g,
53.8%). LCMS: nm/z 379.3 [M+H]*. 'TH NMR (400 MHz, DMSO-ds): § 0.80 (t, /= 7.4 Hz,
3H), 1.53-1.61 (m, 2H), 2.95 (bs, 1H), 3.49 (d, /= 14.4 Hz, 1H), 3.64 (d, J = 15.6 Hz, 1H),
3.72 (s, 3H), 3.82 (s, 3H), 3.86 (s, 3H), 5.76 (s, 1H), 7.08 (d, /= 8.4 Hz, 1H), 7.32 (d, /= 8.8
Hz, 1H), 7.87 (d, J =7.6 Hz, 1H), 7.99 (d, J = 7.6 Hz, 1H), 8.56 (s, 1H).

[00108] Synthesis of Methyl 5-(((1-(4-chlorobenzo[d][1, 3]dioxol-5-
yDpropyDamino)methyl)picolinate (Intermediate 10)
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[00109] Step-1: 1-(2-Chloroe-3, 4-dihydroxyphenyl)propan-1-one: 1-(2-chloro-3, 4-
dimethoxyphenyl)propan-1-one (1.00 g, 4.37 mmol) was dissolved in DCM (10 ml) and 1M
BBr3 in DCM (8.74 ml, 1.0 M in DCM, 8.75 mmol) was added drop wise at -78°C. The
reaction mixture was then stirred at -78°C for 1 hour and then at room temperature for 2.5
hours. Rcaction was monitored by the TLC (5% Mcthanol in DCM). Aftcr complction of the
reaction, the reaction mixture quenched with 30% aqueous Ammonia and concentrated.
Methanol (1 ml) was added and reaction mixture was concentrated to dryness. Reaction
mixture was azeotroped by Methanol (1 ml) twice. The crude compound was loaded on
Celite and purified by RP Gold column chromatography using Acetonitrile and 0.1% formic
acid in walter (o give pure product (0.420 g, 47.9%). LCMS: m/z 199.2 [M+H]*. 'H NMR
(400 MHz, DMSO-ds): 6 1.04 (t, J=7.0 Hz, 3H), 2.86 (q, /= 7.2 Hz, 2H), 6.79 (d, J =8 .4
Hz, 1H), 7.07 (d, J = 8.4 Hz, 1H), 9.49 (s, 1H), 10.19 (s, 1H).

[00110] Step-2: 1-(4-Chlorobenzo[d][1, 3]dioxol-5-yl)propan-1-one: To a stirred
solution of 1-(2-chloro-3, 4-dihydroxyphenyl)propan-1-one (0.40 g, 1.98 mmol) in dry DMF
(6.0 ml) was added Potassium fluoride (0.578 g, 9.96 mmol). The reaction mixture was
stirred at room temperature for 30 minutes. Then Diiodomethane (0.20 ml, 2.38 mmol) was
added drop wise at room temperature and reaction mixture was stirred at 100°C for 2 hours.
Alter completion of reaction (monitored by TLC), the reaction mixture was diluted with
watcr (10 ml) and aqucous laycr was cxtracted with Ethyl acctate (2 x 20 ml). The combincd
organic layer was dried over anhydrous Sodium sulphate and concentrated under reduced
pressure. The crude compound was purified by Combiflash column chromatography to give
pure title compound (0.200 g, 47.2%). LCMS: m/z 213.12 [M*+1] and 215.1 [M+2H]*. 'H
NMR (400 MHz, DMSO-ds): 6 1.04 (t, J=7.2 Hz, 3H), 2.93 (q, J = 6.8 Hz, 2H), 6.21 (s,
2H), 7.00 (d, J = 8.4 Hz, 1H), 7.39 (d, / = 8.4 Hz, 1H).

[00111] Step-3: Methyl 5-(((1-(4-chlorobenzo[d][1, 3]dioxol-5-
yDhpropyl)amino)methyl)picolinate: To the stirred solution of methyl 5-
(aminomecthyl)picolinatc dihydrochloride salt (0.185 g, 0.78 mmol) in DCE (4 ml) was added

EN (0.323 mL, 2.32 mmol) drop wise under the Nitrogen gas atmosphere. The reaction
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mixture was stirred al room temperature for 2 hours (o liberate [ree amine. 1-(4-
chlorobenzol[d] [1, 3]dioxol-5-yl)propan-1-one (0.132 g, 0.62 mmol), glacial acetic acid (0.1
mL), and 4 A° molecular sieves (0.300 g) were added and the reaction mixture was stirred at
60°C for 16 hours. After completion of reaction (monitored by TLC), the reaction mixture
was cooled to room temperature. Sodium cyanoborohydride (0.097 g, 1.55 mmol) and
Methanol (5 drops) was added. The reaction mixture was stirred at 60°C for 3 hours. After
completion of reaction (monitored by TLC), the reaction mixture was quenched with aqueous
saturated Sodium bicarbonate (5 ml) solution. The aqueous layer was extracted with Ethyl
acetate (3 x 10 ml). The combined organic layer was washed with brine (5 ml), dried over
anhydrous Sodium sulphatc and concentrated undcr reduced pressurce to get crude compound.
The crude compound was purificd by Combiflash column chromatography to give purc title
compound (0.088g, 39.1%). LCMS: nm/z 363.3 [M+H]*. 'H NMR (400 MHz, DMSO-d¢): &
0.81 (t, J=7.2 Hz, 3H), 1.56-1.64 (m, 2H), 3.51 (d, /= 14.8 Hz, 1H), 3.67 (d, /= 13.6 Hz,
1H), 3.84 (s, 1H), 3.88 (s, 3H), 6.13 (s, 2H), 6.96 (d, J=8.0 Hz, 1H), 7.11 (d, /= 8.4 Hz,
1H), 7.89 (d, J = 8.0 Hz, 1H), 8.01 (d, J =7.6 Hz, 1H), 8.58 (s, 1H).

[00112] Synthesis of Methyl 5-(((1-(2-chloro-3-
ethoxyphenyl)propyl)amino)methyl)picolinate (Intermediate 11)

o) H 0. H HO 0.
Ethyl iodide,
&C' DMF, K,CO3 (EECI EtMgBr, THF E:\/r\c' PCC, DCM, &'
- - Step-3
OH Step-1 Step-2 P

o\ XN 0\

e}
o]
N “ o
= I |
HCI HCl ] 0 N
HzN = |
- HN
TEA ,NaCNBH3,
DCE, ACOH. cl
Molecular sieves

Step-4 0"\,

[00113] Step-1: 2-Chloro-3-ethoxybenzaldehyde: To a stirred solution of 2-chloro-3-
hydroxybenzaldehyde (1.00 g, 6.38 mmol) in DMF (15 ml) was added Potassium carbonate
(1.76 g, 12.77mmol) at room temperature. The reaction mixture was stirred at room
temperature for 30 minutes. Ethyl iodide (1.99 g, 12.77 mmol) was added dropwise and the
reaction mixture was stirred at room temperature for 1.5 hours. After completion of reaction
(monitored by TLC), the reaction mixture was diluted with Ethyl acetate (50 ml) and washed
with ice-cold water (50 ml) followed by washing with brine (30 ml). The combined organic

laycr was dricd over anhydrous Sodium sulphatc and concentrated under reduced pressure to
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get crude compound. The crude compound was purified by Combiflash column
chromatography to give pure title compound (1.18g, 100%). "H NMR (400 MHz, DMSO-ds):
01.43(t,J=7.0Hz, 3H),4.19 (q. / =7.2 Hz, 2H), 7.42-7.48 (m, 3H), 10.38 (s, 1H).

[00114] Step-2: 1-(2-Chloro-3-ethoxyphenyl)propan-1-ol: To the stirred solution of 2-
chloro-3-ethoxybenzaldehyde (1.10 g, 5.95 mmol) in dry THF (25 ml) was added Ethyl
magnesium bromide (2.38 ml, 3M solution in Diethyl ether, 7.14 mmol) drop wise at -78°C
under the Nitrogen gas atmosphere. The reaction mixture was stirred at -78°C for 2 hours and
continued stirring at room temperature for 13 hours. After completion of reaction (monitored
by TLC), the reaction mixture was quenched by aqueous saturated Ammonium chloride
solution (20 ml) slowly. The aqucous laycr was cxtracted with Ethyl acctate (3 x 30 ml). The
combincd organic laycr was washed with brinc (20 ml), dricd over anhydrous Sodium
sulphate, and concentrated under reduced pressure to get crude compound. The crude
compound was purified by Combiflash column chromatography to give pure title compound
(0.698g, 54%). "H NMR (400 MHz, DMSO-de): § 0.88 (t, J = 7.4 Hz, 3H), 1.35 (1, J=7.0
Hz, 3H), 1.43-1.52 (mm, 1H), 1.60-1.67 (m, 1H), 4.09 (q, J = 6.8 Hz, 2H), 4.80-4.84 (m, 1H),
527, J=4.4Hz, 1H), 698 (d,J=7.2Hz, 1H), 7.14 (d, J=7.2 Hz, 1H), 7.27 (d, J=7.8
Hz, 1H).

[00115] Step-3: 1-(2-Chloroe-3-ethoxyphenyl)propan-1-one: To the stirred solution of 1-
(2-chloro-3-ethoxyphenyl)propan-1-0l (0.690 g, 3.21 mmol) in dry DCM (15 ml) under
Nitrogen gas atmosphere, was added Pyridinium chlorochromate (1.380 g, 6.43 mmol) at 0°C
and reaction mixture was stirred at room temperature for 13 hours. After completion of
reaction {monitored by TLC), the reaction mixture was filtered through Celite bed and the
filtrate was concentrated under reduced pressure to get crude compound. The crude
compound was purificd by Combiflash column chromatography to give pure titlc compound
(0.681g, 99%). LCMS: n/z 213.2 [M*+1] and 215.3 [M+2H]*. '"H NMR (400 MHz, DMSO-
ds): 6 1.06 (t, /=72 Hz, 3H), 1.36 (t, J=7.0 Hz, 3H), 2.87 (q, /=7.2 Hz, 2H), 4.14 (q, J =
6.8 Hz, 2H), 7.08 (d, /J=6.8 Hz, 1H), 7.23 (d, /=7.6 Hz, 1H), 7.37 (d, /= 7.8 Hz, 1H).
[00116] Step-4: Methyl 5-(((1-(2-chloro-3-
ethoxyphenyl)propyl)amino)methyl)picolinate: To the stirred solution of methyl 5-
(aminomethyl)picolinate dihydrochloride salt (0.365 g, 1.53 mmol) in DCE (4 ml) was added
EtsN (0.48 ml, 3.53 mmol) drop wise under the Nitrogen gas atmosphere. The reaction
mixture was stirred at room temperature for 3 hours to liberate free amine. 1-(2-chloro-3-
ethoxyphenyl)propan-1-one (0.250 g, 1.17 mmol), glacial acetic acid (0.28 ml), and 4 A°®

molecular sieves (0.50 g) were added and the reaction mixture was stirred at 70°C for 16
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hours. Alflter completion of reaction (monitored by TLC), the reaction mixture was cooled to
room temperature. Sodium cyanoborohydride (0.147 g, 2.35 mmol) was added and the
reaction mixture was stirred at 70°C for 16 hours. After completion of reaction (monitored by
TLC), the reaction mixture was quenched by aqueous saturated Sodium bicarbonate (5 ml)
solution. The aqueous layer was extracted with Ethyl acetate (3 x 10 ml). The combined
organic layer was washed with brine (5 ml), dried over anhydrous Sodium sulphate, and
concentrated under reduced pressure to get crude compound. The crude compound was
purified by Combiflash column chromatography to give pure title compound (0.240g, 56%).
LCMS: n/z 363.35 [M+H]". 'H NMR (400 MHz, DMSO-ds): § 0.81 (t, J = 7.4 Hz, 3H), 1.36
(t. / =6.8 Hz, 3H), 1.52-1.67 (m, 2H), 3.49 (d, J = 14.8 Hz, 1H), 3.65 (d, / = 14.8 Hz, 1H),
3.87 (s, 3H), 4.00 (bs, 1H), 4.07 (q, J = 6.8 Hz, 2H), 6.99 (d, /= 8.0 Hz, 1H), 7.21(d, J=7.6
Hz, 1H), 7.30 (d, / =8.0 Hz, 1H), 7.88 (d, J=7.6 Hz, TH), 8.00 (d, /= 7.6 Hz, 1H), 8.57 (s,
1H).

[00117] Synthesis of Methyl 5-(((1-(2-chlore-3-(oxetan-3-
yloxy)phenyl)propyDamino)methyl)picolinate (Intermediate 12)

O H | O M HO ol
&C' 5 Cl EtMgBr, THF &3' PCC, DCM ¢l
5 _EtMgBr. THF __PCC,DCM
Cs,C0;, Nal, /QO Step-2 /C/o Step-3 /CO
OH 2 ONE o} ¢] 0
Step-1

TEA ,NaCNBH;, cl
DCE, AcOH
Molecular sieves /Qo
O

Step-4

[00118] Step-1: 2-Chloro-3-(oxetan-3-yloxy)benzaldehyde: To a stirred solution of 2-
chloro-3-hydroxybenzaldehyde (1.0 g, 6.38 mmol) in dry DMF (10 ml) was Cesium
carbonate (4.16 g, 12.77mmoly and Nal (0.478 g, 3.19 mmol) at room temperature. Alter 15
minules 3-iodooxetanein (4.70 g, 25.54 mmol) in DMF (5 ml) was added and reaction
mixture was heated at 60°C for 16 hours. After completion of reaction (monitored by TLC),
water (50 ml) was added, and the reaction mixture was extracted with Ethyl acetate (2 x 100
ml). The combined organic layer was washed with brine (50 ml), dried over anhydrous
Sodium sulphate, and concentrated under reduced pressure. The crude compound was

purified by using combi-flash chromatography to obtain pure title compound (0.4 g, 29%).

36

CA 03179627 2022-11-21



WO 2021/243001 PCT/US2021/034488

'H NMR (400 MHz, DMSO-de): § 4.60-4.63 (m, 2H), 4.97-5.00 (m, 2H), 5.43-5.45 (m, 1H),
7.11-7.14 (m, 1H), 7.43-7.50 (m, 2H), 10.39 (s, 1H).

[00119] Step-2: 1-(2-Chloro-3-(oxetan-3-yloxy)phenyl)propan-1-ol: To a stirred
solution of 2-chloro-3-(oxetan-3-yloxy)benzaldehyde (1.0 g, 4.71 mmol) in dry THF (25 ml)
was added Ethyl magnesium bromide solution (2.04 ml, 3M in diethyl ether, 6.13mmol)
dropwise at 0°C and reaction mixture was stirred at 0°C for 3 hours. After completion of
reaction (monitored by TLC), water (20 ml) was added, and the reaction mixture was
extracted with Ethyl acetate (2 x 50 ml). The combined organic layer was washed with brine
(50 ml), dried over anhydrous Sodium sulphate, and concentrated under reduced pressure.
The crude compound was purificd by using combi-flash chromatography to obtain purc titlc
compound (0.6 g, 52%). 'H NMR (400 MHz, DMSO-ds): § 0.90 (t, J = 7.6 Hz, 3H), 1.46-
1.52 (m, TH), 1.62-1.69 (m, 1H), 4.55-4.61 (m, 2H), 4.82-4.87 (m, 1H), 4.94-4.97 (m, 2H),
5.31-5.35 (m, 2H), 6.63-6.65 (m, 1H), 7.19-7.28 (m, 2H).

[00120] Step-3: 1-(2-Chloroe-3-(oxetan-3-yloxy)phenyl)propan-1-one: To a stirred
solution of 1-(2-chloro-3-(oxetan-3-yloxy)phenyl)propan-1-ol (0.606 g, 2.49 mmol) in dry
DCM (9 ml), PCC (1.07 g, 4.99 mmol) was added at 0°C. Reaction mixture was stirred at
room temperature for 6 hours. After completion of reaction (monitored by TLC), water (20
ml) was added, and reaction mixture was extracted with Ethyl acetate (2 x 50 ml). The
combined organic layer was washed with brine (50 ml), dried over anhydrous Sodium
sulphate, and concentrated under reduced pressure. The crude compound was purified by
using combi-flash chromatography to obtain pure title compound (0.5 g, 83%). LCMS: m/z
241.1 [M+H]*. 'H NMR (400 MHz, DMSO-de): § 1.07 (t, J = 7.2 Hz, 3H). 2.89 (t, J=7.2
Hz, 2H), 4.56-4.62 (m, 2H), 4.94-4.99 (m, 2H), 5.36-5.41 (m, 1H), 6.88 (d, J = 8.8 Hz, 1H),
7.11-7.16 (m, 1H), 7.35 (d, / = 8.0 Hz, 1H).

[00121] Step-4: Methyl 5-(((1-(2-chloro-3-(oxetan-3-
yloxy)phenyl)propyl)amino)methyl)picolinate: To a stirred solution of methyl 5-
(aminomethyl)picolinate dihydrochloride salt (3.079 g, 0.33 mmol) in DCE (2 ml) was added
TEA (0.139 ml, 0.99 mmol) and reaction mixture was stirred for 2 hours. To this 1-(2-chloro-
3-(oxetan-3-yloxy)phenyl)prapan-1-one (0.080 g, 3.26 mmol), Acetic acid (0.15 ml) and
molecular sieves (200 mg) was added. The reaction mixture was heated at 60°C for 16 hours.
Reaction mixture was cooled to room temperature and Sodium cyanoborohydride (0.041 g,
0.66mmol) was added. The reaction mixture was heated at 60°C for 3 hours. After
completion of reaction (monitored by TLC), Sat. solution of NaHCO3 (5 ml) was added and

reaction mixture was extracted with Ethyl acetate (2 x 10 ml). Combined organic layer was
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washed with brine (10 ml) dried over Na2SO4, and evaporated under vacuum to obtain the
crude compound. The crude compound was purified using column chromatography to obtain
pure compound (60 g, 46%). LCMS: m/z 391.6 [M+H]™.

[00122] Synthesis of Methyl 5-(((2,3-dichlorobenzyl)amino)methyl)-4-

methoxypicolinate (Intermediate 13)

OO OO~ N
Zn(CN),, Pd(dba),, 10% Pd/C, Hyg) L cl

N Pd(dppfCly, NMP N _MeOH, THF N O~ Cl
| s E—— | |
S o Step-1 = o Step2 NaCNBIt—IgpécOH DCE s N
Br CN Ny
8] (o]

[00123] Step-1: Methyl 5-cyano-4-methoxypicolinate: To a stirred solution of methyl 5-
bromo-4-methoxypicolinate (1.0 g, 4.06 mmol) in NMP (10 ml) was added Zn(CN)2 (1.19 g,
10.10 mmol) and the mixture was degasscd for 10 minutes with Ar).To the above mixturc
was added Pd(dba)» (0.233g, 0.40 mmol) followed by Pd(dppf)Cl» and reaction mixture was
purged with Arg. for 10 minutes. Reaction mixture was hcated on oil bath at 100°C for 4
hours. After completion of reaction (monitored by TLC), the reaction mixture was diluted
with Ethyl acetate (30 ml) and cold water was added. Reaction mixture was extracted with
Ethyl acetate (2 x 30 ml). The combined organic layer was washed with Brine (50 ml), dried
over NaxSO., and concentrated under reduced pressure to get desired compound as light
brown oil. The crude compound was purified by combi [lash chromatography to obtained
pure compound (0.24 g, 30 %). LCMS: m/z 193.1 [M+H]*. '"H NMR (400 MHz, CDCls): &
8.80 (s, 1H), 7.80 (s, 1H), 4.12 (s, 3H), 4.07 (s, 3H).

[00124] Step-2: Methyl 5-(aminomethyl)-4-methoxypicolinate: To a stirred solution of
methyl 5-cyano-4-methoxypicolinate (0.65g, 3.3 mmol) in MeOH (10 ml) in autoclave was
added Pd/C (0.065 g) and the reaction mixture was purged with Hz(,). Sealed and the reaction
mixture was stirred at room temperature for 16 hours. After completion of reaction
(monitored by TLC), the reaction mixture was filtered through celite bed, washed with
MeOH and concentrated under reduced pressure to get crude compound which was used for
the next step without further purification (0.40g,60%). %). LCMS: m/z 197.1 [M+H]™.
[00125] Step-3: Methyl 5-(((2,3-dichlorobenzyl)amino)methyl)-4-methoxypicolinate:
To a stirred solution of methyl 5-(aminomethyl)-4-methoxypicolinate (0.08 g, 0.40 mmol)
and 2,3-dichlorobenzaldehyde (0.084 g, 0.48 mmol) in DCE (10 ml) was added Acetic acid
(0.1 ml) dropwise followed by addition of powdered molecular sieves. The reaction mixture

was stirred at room temperature for 1 hour. Sodium cyanoborohydride (0.05 g, 0.80 mmol)
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was added (o the reaction mixture. The reaction mixture was slirred al room temperature for 2
hours. After completion of the reaction (monitored by TLC), the reaction mixture was
quenched by saturated Sodium bicarbonate (5 mL). The aqueous layer was extracted with
Ethyl acetate (2 x 10 mL). The combined organic layer was washed with Brine (10 ml), dried
over NazSO4, and concentrated under reduced pressure to get crude compound. The crude
compound was purified by combi flash chromatography to obtained pure ethyl 2-((4-cyano-
2.,6-difluorophenethyl)amino)-2-phenylacetate (0.082 g, 56%). 'H NMR (400 MHz, CDCl3):
0 8.55 (s, 1H), 7.67 (s, 1H), 7.49-7.42 (m, 2H), 7.22 (t, J = 8 Hz, 1H), 4.03-3.89 (m, 10H).
[00126] Synthesis of Methyl 5-(((2,3-dichlorobenzyl)amino)methyl)-4-

(dimethylamino)picolinate (Intermediate 14)

FBFK

Oxy-OH CHa0H, Hp804, NBS, AIBN, OO~ PA(dppRCI/K,CO5 O O Oay O~
___ eoc , __DcE DMSO RuCl3.3H,0, P
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[00127] Step-1: Methyl 4-(dimethylamino)picolinate: To a stirred solution of 4-
(dimethylamino)picolinic acid (3.0g, 18.05 mmol) in Methanol (60 ml) was added conc.
H2SO4 (1.5ml) drop wisc at room tcmpceraturc. The rcaction mixturc was stirred at 60°C for
24 hours. After completion of reaction (monitored by TLC), the reaction mixture was
concentrated under reduced pressure to obtain residue which was taken in Dichloromethane
(2 X 50 ml) and the combined organic layer was washed with saturated Sodium bicarbonate
solution (50 ml) followed by brine (50 ml). Organic layer was dried over anhydrous Na>SO4
and concentrated under reduced pressure to obtain crude compound which was triturated with
n-pentane (o obtain title compound (2.2g, 67%). LCMS: m/z 181.0 [M+H]*. 1H NMR (400
MHz, DMSO-ds): 6 3.02 (s, 6H), 3.84 (s, 3H), 6.78-6.80 (m, 1H), 7.24 (d, J=2.4 Hz, 1H),
8.20 (d, J=5.6 Hz, 1H).

[00128] Step-2: Methyl 5-bromo-4-(dimethylamino)picolinate: To a stirred solution of
methyl 4-(dimethylamino)picolinate (2.2g, 12.21 mmol) in DCE (22ml), N-
Bromosuccinimide (2.17g, 12.19mmol) was added followed by AIBN (0.4g, 2.44 mmol) and

the reaction mixture was stirred at room temperature for 10 minutes then heated at 90°C for
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2 hours. Aflter completion of reaction (monitored by TLC), the reaction mixture was
concentrated to get crude compound. The crude compound was purified by combi flash to
obtain the title compound (2.2g, 69%). LCMS: m/z 259.2 [M+H]*. 1H NMR (400 MHz,
DMSO-de): 6 2.97 (s, 6H), 3.86 (s, 3H), 7.52 (s, 1H), 8.54 (s, 1H).

[00129] Step-3: Methyl 4-(dimethylamino)-5-vinylpicolinate: To a stirred solution of
methyl 5-bromo-4-(dimethylamino)picolinate (2.2g, 8.49 mmol) in DM SO (22ml) was added
trifluorovinylborane potassium salt (3.41g, 25.45 mmol) portion wise at room temperature.
The reaction mixture was degassed with Ar) for 10 minutes with stirring. To the above
mixture was added K2CO3 (3.51g, 25.39 mmol) and again degassed with Ar) for 10 minutes
then Pd(dppf)Cl» (1.24g, 1.69 mmol) was added and the rcaction mixturc was stirred at 80°C
for 1 hour. After complction of rcaction (monitored by TLC), the rcaction mixturc was cooled
to room temperature, diluted with cold water and extracted with ethyl acetate (2 x 50 ml).
Combined organic layer washed with brine (50 ml), dried over anhydrous Na2SO4 and
concentrated under reduced pressure to obtain crude compound, which was purified by
column chromatography to obtain the title compound (1.4g, 79%). LCMS: m/z 206.5
[M+H]*. 1H NMR (400 MHz, DMSO-ds): 6 2.88 (s, 6H). 3.85 (s, 3H), 5.41-544 (d. J=11.6
Hz, 1H), 5.80-5.85 (m, 1H), 6.75-6.82 (m, 1H), 7.45 (s, 1H), 8.44 (s, 1H).

[00130] Step-4: Methyl 4-(dimethylamino)-5-formylpicolinate: To a stirred solution of
methyl 4-(dimethylamino)-5-vinylpicolinate (1.4g, 6.79 mmol) in 1,4-dioxane (42ml) at 0°C
was added RuCl3.3H>0 (0.017g, 0.067 mmol) followed by addition of sodium periodate
solution (5.78g, 27.16 mmol) in water (14mL) dropwise and the reaction was stirred at room
temperature for lhour. After completion of reaction (monitored by TLC), the reaction
mixture was diluted with water and extracted with ethyl acetate (2 x 50 ml). Combined
organic laycr washed with brinc (50 ml), dricd over anhydrous Na2SO4 and concentrated
under reduced pressure to obtain crude compound which was purified by column
chromatography to obtain the title compound (0.6g, 42%). LCMS: m/z 209.0 [M+H]*. 1H
NMR (400 MHz, DMSO-de): 6 3.08 (s, 6H), 3.88 (s, 3H), 7.49 (s, 1H), 8.69 (s, 1H), 10.04 (s,
1H).

[00131] Step-5: Methyl 5-(((2,3-dichlorobenzyl)amino)methyl)-4-
(dimethylamino)picolinate To a solution of methyl 4-(dimethylamino)-5-formylpicolinate
(0.600g, 2.88 mmol) in 1,2-dichloroethane (9ml) was added molecular sieves followed by
(2,3-dichlorophenyl)methanamine (0.507g, 2.88 mmol) and Acetic acid (2.0ml, 34.56 mmol)
RM stirred for 2 hours. Then sodium cyanoborohydride (0.271g, 4.32mmol) was added

followed by methanol (6ml) and reaction mixture stirred at room temperature for 24hours.
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Alter completion of the reaction (monitored by TLC), the reaction mixture was passed
through celite bed. To the filtrate added saturated sodium bicarbonate solution (10ml) and
extracted with ethyl acetate (2 x 20 ml). The combined organic layer was washed with brine
(20 ml), dried over anhydrous Sodium sulphate, and concentrated under reduced pressure to
obtain title compound (0.450g, 42%). LCMS: m/z 368.3 [M+H]*. Crude intermediate was
used for next step without further purification.

[00132] Synthesis of 3-(2,3-dichlorophenyl)-3-((pyridin-3-

ylmethyl)amino)propanenitrile (Intermediate 15)

\|/
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[00133] Step-1: (R,E)-N-(2,3-dichlorobenzylidene)-2-methylpropane-2-sulfinamide:
To a stirred solution of 2,3-dichlorobenzaldehyde (3.0 g, 17.14 mmol), in THF (60 ml) was 2-

N/
o o
e

methylpropane-2-sulfinamide (2.49g, 20.53 mumol) at room temperature and the reaction
mixture was stirred for 15 min then Ti(O-iPr)4 (9.15g. 32.22 mmol) was added slowly at 0°C.
Reaction mixture was stirred at room temperature for 16 hours under Nz atmosphere. After
completion of reaction (monitored by TLC), the reaction mixture was quenched with aqueous
Ammonium chloride (30 ml), diluted with Ethyl acetate (30 ml), passed through celite and
washed with Ethyl acetate (2 x 30 ml). Combined organic layer was further washed with
water followed by brine (30 ml). Organic layer was dried over Na>SO4 and concentrated
under reduced pressure to get crude compound which was further purified by column
chromatography using to obtain the title compound (2.8g, 59%). LCMS: min; m/z 278.3
[M+H]*.

[00134] Step-2: (R)-N-(2-cyano-1-(2,3-dichlorophenyl)ethyl)-2-methylpropane-2-
sulfinamide: To a stirred solution of n-BuLi (2.5M in THF) (7.4mL, 18.60 mmol),

acetonitrile (0.682g, 16.54 mmol) was added dropwise at -78°C and the reaction mixture was
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stirred [or 1 hour under Nz atmosphere. A solution of (R,E)-N-(2,3-dichlorobenzylidene)-2-
methylpropane-2-sulfinamide (2.3g, 8.27 mimol) in tetrahydrofuran (60 ml) was added at -78
°C and the reaction mixture was further stirred 1.5 hour. After completion of reaction
(monitored by TLC), the reaction mixture was quenched with dilute HCI solution (5 ml) and
extracted with Ethyl acetate (3 x 50 ml). The combined organic layer was washed with brine
(50 ml), dried over Na>SO4, and concentrated under reduced pressure. The crude compound
was purified by using reverse phase combi-flash chromatography using ACN and 0.1%
formic acid in water to obtain title compound (1.8g, 68%). LCMS: m/z 319.2 [M+H]*. 'H
NMR (400 MHz, DMSO-de): & 1.26 (s, 9H), 2.96-3.08 (m, 2H), 4.97-5.03 (m, 1H), 6.24 (d, J
=9.2 Hz, 1H), 7.44 (t, / = 8.0 Hz, 1H), 7.63-7.67 (m, 2H).

[00135] Step-3: 3-amino-3-(2,3-dichlorophenyl)propanenitrile HCI salt: To a stirrcd
solution of (R)-N-(2-cyano-1-(2,3-dichlorophenyl)ethyl)-2-methylpropane-2-sulfinamide (1.8
g, 5.64 mmol) in Dichloromethane (20 ml) was added 4M HCI in 1,4-Dioaxane (8.5 ml,
33.84 mmol) and reaction mixture stirred at room temperature for 2 hours. After completion
ol reaction (monitored by TLC), the reaction mixture was concentrated under reduced
pressure. The crude compound was triturated with n-pentane to obtain title compound (1.4g,
98%). LCMS: m/z 214.9 [M+H]*. '"H NMR (400 MHz, DMSO-de): & 3.41-3.43 (m, 2H),
5.08-5.12 (m, 1H), 7.56 (t, J = 8.0 Hz, 1H), 7.78-7.81 (dd, J = 1.2 Hz, 8.0Hz, 1H), 7.90-7.92
(dd, J/=1.2 Hz, 8.0Hz, 1H), 9.14 (bs, 3H).

[00136] Step-4: 3-(2,3-dichlorophenyl)-3-((pyridin-3-ylmethyl)amino)propanenitrile:
To a mixture of 3-amino-3-(2,3-dichlorophenyl)propanenitrile HCI salt (1.6g, 7.44 mmol) in
1.2-Dichloroethane (20 ml) and Methanol (1 mL) was added triethylamine (3.1 ml, 22.32
mmol) and stirred at room temperature for 30min. Then molecular sieves (3.2g),
nicotinaldchydc (0.796g, 7.44mmol) and Acctic acid (1.78g, 29.76mmol) were added and
reaction mixture stirred for 2hours. Then NaCNBHs3 (0.701g, 11.16mmol) was added and
reaction mixture stirred at room temperature for 16hours. After completion of the reaction
(monitored by TLC), the reaction mixture was passed through celite bed. To the filtrate added
saturated sodium bicarbonate solution (10ml) and extracted with ethyl acetate (2 x 20 ml).
The combined organic layer was washed with brine, dried over anhydrous Sodium sulphate,
and concentrated under reduced pressure. The crude product was purified by RP-purification
using ACN and 0.1% formic acid in water to obtain title compound (1.55 g, 68%). LCMS:
m/z 306.3 [M+H]*. '"H NMR (400 MHz, DMSO-ds): & 2.87-2.99 (m, 2H), 3.49 (d, J = 14 Hz,
1H), 3.64 (d, J=13.6 Hz, 1H), 4.38 (t, J = 6.0 Hz, 1H), 7.34-7.37 (m, 1H), 7.47 (t, J= 8.0
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Hz, 1H), 7.62 (dd, J = 1.2 Hz, 8.0 Hz, 1H), 7.72-7.75 (m, 2H), 8.45 (d, J = 3.6 Hz, 1H), 8.48
(bs, 1H).

[00137] Synthesis of 4-(2-Chlorophenyl)-4-((pyridin-3-ylmethyl)amino)butanenitrile
(Intermediate 16)

NH,
N2 o S cl NaCNBH; al
P DCE, MeOH,
Cl N N// =N Molecular sieves N// NH
Ti(O-iPr)4, THF = Step-2 =
Step-1 | |
N Ny
N N

[00138] Step-1: (E)-4-(2-Chlorophenyl)-4-((pyridin-3-ylmethyl)imino)butanenitrile:
To the solution of 4-(2-chlorophenyl)-4-oxobutanenitrile (0.3 g, 1.54 mmol) in THF (6 ml),
pyridin-3-ylmethanamine (0.217 g, 2.01mmol) was added at room temperature followed by
the addition of Titanium(IV) isopropoxide (0.827 g, 2.91 mmol) dropwise at 0 °C. Reaction
mixture was allowed to stir at room temperature for 16 hours. After completion of reaction
(monitored by TLC), the reaction mixture was quenched with sat. NH4C1 (15 ml) and diluted
with Ethyl acetate (20 ml). The reaction mixture was filtered through celite bed and washed
with ethyl acetate (20 ml). The organic layer was separated, and aqueous layer was extracted
with Ethyl acetate (2 x 20 ml). The combined organic layer was washed with brine (50 ml),
dried over anhydrous Sodium sulphate, and concentrated under reduced pressure. The crude
compound used for next step without further purification (0.5 g, Crude). LCMS: m/z 284.3
[M+H]*.

[00139] Step-2: 4-(2-Chlorophenyl)-4-((pyridin-3-ylmethyl)amino)butanenitrile: To a
stirred solution of (E)-4-(2-chlorophenyl)-4-((pyridin-3-ylmethyl)imino)butanenitrile (0.5 g,
1.76 mmol) in 1,2-Dichloroethane (6 ml) and Ethanol (2ml), Molecular sieves (1 g) was
added. The reaction mixture and stirred at room temperature for 10 minutes. Sodium
cyanoborohydride (0.166 g, 2.64 mmol) was added at °C and reaction mixture was stirred at
room temperature for 16 hours. After completion of reaction (monitored by TLC), the
reaction mixture was diluted with 10% Methanol in DCM (50 ml) and filtered through celite
bed. Filtrate was concentrated to afford crude compound which was used for next step
without (urther purification. LCMS: m/z 286.3 [M+H]".

[00140] Synthesis of Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((1-(2,3-
dichlorophenyl)propyl)amino)methyl)picolinate (Intermediate 17)
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NH, OH NHz OEt Boc anhydride, Boc Boc
KzCO3, CHsl TEA, DMAP, NH  OEt PPN NH OEt
ZY 0 DMAc ZY© DCM > o BF3K / 5
N Step-1 N Step-2 | PA(dppfClK,CO5 [
Br Br B N DMSO SN
Step-3
HCI Boc

NHz NH OEt
£ee cl
NH OEt ol (o]
RACl3.3H20 y ~ l\|
NaOl,, Dioxane:H,0O = T 0 cl
Bt e~ .
Step-4 oHe” XN Et:N, AcOH, DCE Y
NaCNEH.;, MeOH
cl

Step-5

[00141] Step-1: Ethyl 3-amino-5-bromopicolinate: A solution of 3-amino-5-
bromopicolinic acid (10 g, 46.08 mmol), Potassium carbonate (6.36 g, 46.08 mmol) and
Ethyl iodide (3.70 ml, 46.08 mmol) in Dimethyl acetamide (100 ml) was stirred at room
temperature for 16hours. After completion of reaction (monitored by TLC), the reaction
mixture was poured on to ice cold water, filtered and dried to get pure solid compound (7 g,
62%). LCMS: m/z 244.9 [M+H]*.

[00142] Step-2: Ethyl 5-bromeo-3-((tert-butoxycarbonyl)amino)picolinate: To a stirred
solution of ethyl 3-amino-5-bromopicolinate (3 g, 12.24 mmol) in Dichloromethane was
added triethyl amine (5.11 ml, 36.72 mmol) followed by Di-tert-butyl dicarbonate (4.0 g,
18.36 mmol) and DMAP (0.299 g, 2.45 mmol) at 0°C. Reaction mixture was stirred at room
temperature for 16 hours. After completion of reaction (monitored by TLC), the reaction
mixture was poured on to ice cold water (30 ml) and extracted using Dichloromethane (2 x 30
ml). Combined organic layer was washed with brine (50 ml) and dried over Na>SOa.
Evaporated under vacuum to obtain the crude compound. The crude compound was purified
using column chromatography to obtain pure compound (2.8 g, 66%). LCMS: m/z 345.3
[M+H]*.

[00143] Step-3: Ethyl 3-((tert-butoxycarbonyl)amine)-5-vinylpicolinate: To a stirred
solution of ethyl 5-bromo-3-((tert-butoxycarbonyl)amino)picolinate (2.6 g, 7.53 mmol) and
trifluoro(vinyl)borane potassium salt (3.02 g, 22.55 mmol) in Dimethyl sulfoxide (26 ml) was
added potassium carbonate (3.12 g, 22.6 mmol) followed by PdClx(dppf) (1.10 g, 1.50 mmol)
al room temperature. Reaction mixture was purged with Ar) and stitred at 80°C [or 1 hour.
After completion of reaction (monitored by TLC), the reaction mixture was poured on to ice
cold water (30 ml) and extracted with Ethyl acetate (2 x 30 ml). Combined organic layer was
washed with brine (50 ml) and dried over Na2SQO4. Evaporated under vacuum to obtain the
crude compound. The crude compound was purified using column chromatography to obtain

pure compound (1.8 g, 81%). LCMS: m/z 293.0 [M+H]*. 'H NMR (400 MHz, DMSO-dy): &
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1.34 (t, J=7.2 Hz, 3H), 1.50 (s, 9H), 4.34 (q. J = 6.8 Hz, 2H), 5.57 (d, /= 10.8 Hz, 1H), 6.05
(d, J=17.6 Hz, 1H), 6.83-6.90 (mm, 1H), 8.49 (s, 1H), 8.54 (s, 1H), 10.02 (s, 1H).

[00144] Step-4: Ethyl 3-((tert-butoxycarbonyl)amino)-5-formylpicolinate: To a stirred
solution of ethyl 3-((tert-butoxycarbonyl)amino)-5-vinylpicolinate (1.8 g, 6.16 mmol) in 1,4-
Dioxane (18 ml) was added Ruthenium(IIl)chloride (0.012 g, 0.06 mmol) followed by a
solution of Sodium periodate (5.26 g, 24.56 mmol) in water (54 ml) dropwise at 0°C.
Reaction mixture was allowed to stirred at room temperature for 1 hour. After completion of
reaction (monitored by TLC), the reaction mixture was poured on to ice cold water (20 ml)
and extracted with Ethyl acetate (2 x 20 ml). Combined organic layer organic layer was
washed with brine (30 ml) and dried over Na2SO4. Evaporated under vacuum to obtain the
crudc compound. The crude compound was purificd using column chromatography to obtain
pure compound (0.600 g, 33%). LCMS: m/z 295.3 [M+H]*. "H NMR (400 MHz, DMSO-ds):
6 1.34 (t, J=6.8 Hz, 3H), 1.50 (s, 9H), 4.35 (q. J = 6.8 Hz, 2H), 8.79 (s, 1H), 8.80 (s, 1H),
10.02 (s, 1H), 10.16 (s, 1H).

[00145] Step-5: Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((1-(2,3-
dichlorophenyl)propyl)amino)methyl)picolinate: To a stirred solution of 1-(2,3-
dichlorophenyl)propan-1-amine hydrochloride (0.490 g, 2.04 mmol) in 1,2-Dichloroethane (6
ml) was added triethyl amine (0.71 ml, 5.093mmol) and stirred for 1 hour at room
temperature. The solution of ethyl 3-((tert-butoxycarbonyl)amino)-5-formylpicolinate (0.500
g, 1.69 mmol) in 1,2-Dichloroethane (6 ml) and Acetic acid (0.1 ml) was added to the
reaction mixture and stirred at room temperature for another 1 hour. Sodium
cyanoborohydride (0.160 g, 2.55 mmol) and Methanol (2 ml) was added and reaction mixture
was stirred at room temperature for another 1 hour. After completion of reaction (monitored
by TLC), the rcaction mixturc was pourcd on to icc cold water (20 ml) and cxtracted using
Ethyl acetate (2 x 20 ml). Organic layer was washed with brine (30 ml) and combined
organic layer was evaporated under vacuum to obtain the crude compound. The crude
compound was purified nsing column chromatography to obtain pure compound (0.500 g,
61%). LCMS: m/z 484.0 [M+2H]*. 'H NMR (400 MHz, DMSO-ds): 6 0.85 (t, J = 7.6 Hz,
3H), 1.32 (t, /=8 Hz, 3H), 1.49 (s, 9H), 3.49 (d, /= 14.8 Hz, 1H), 3.66 (d, /= 14.4 Hz, 1H),
432 (q,J=6.8Hz, 2H), 7.39 (t, /=3.2 Hz, 1H), 7.52 (d, / = 6.4 Hz, 1H), 7.63 (d, J =6 Hz,
1H), 8.21 (s, 1H), 8.43 (s, 1H), 9.99 (s, 1H).

[00146] Synthesis of Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((2,3-

dichlorobenzyl)amino)methyl)picolinate (Intermediate 18)
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[00147] Step-1: Ethyl 3-amino-5-bromopicolinate: A solution of 3-amino-5-
bromopicolinic acid (10 g, 46.08 mmol), Potassium carbonate (6.36 g, 46.0 8mmol) and
Ethyl iodide (3.70 ml, 46.08 mmol) in Dimethyl acetamide (100 ml) was stirred at room
temperature for 16 hours. After completion of reaction (monitored by TLC), the reaction
mixturc was pourcd on to icc cold watcr, filtered and driced to get purc solid compound (7 g,
62%). LCMS: nv/z244.9 [M+H]".

[00148] Step-2: Ethyl 5-bromo-3-((tert-butoxycarbonyl)amino)picolinate: To a stirred
solution of ethyl 3-amino-5-bromopicolinate (3 g, 12.24 mmol) in Dichloromethane was
added triethyl amine (5.11 ml, 36.722 mmol) followed by Di-tert-butyl dicarbonate (4.0 g,
18.36 mmol) and DMAP (0.299 g, 2.45 mmol) at 0°C. Reaction mixture was stirred at room
temperature for 16 hours. After completion of reaction (monitored by TLC), the reaction
mixture was poured on to ice cold water (30 ml) and extracted using Dichloromethane (2 x 30
ml). Combined organic layer was washed with brine (50 ml) and dried over Na>SO..
Evaporated under vacuum to obtain the crude compound. The crude compound was purified
using column chromatography to obtain pure compound (2.8 g, 66%). LCMS: m/z 345.3
[M+H]*.

[00149] Step-3: Ethyl 3-((tert-butoxycarbonyl)amino)-5-vinylpicolinate: To a stirred
solution of ethyl 5-bromo-3-((tert-butoxycarbonyl)amino)picolinate (2.6 g, 7.53 mmol) and
trifluoro(vinyl)borane potassium salt (3.02 g, 22.55 mmol) in Dimethyl sulfoxide (26 ml) was
added potassium carbonate (3.12 g, 22.59 mmol) followed by PdCla(dppf) (1.10 g, 1.50
mmol) at room temperature. Reaction mixture was purged with Ar) and stirred at 80°C for 1
hour. After completion of reaction (monitored by TLC), the reaction mixture was poured on
to ice cold water (30 ml) and extracted with Ethyl acetate (2 x 30 ml). Combined organic
layer was washed with brine (50 ml) and dried over Na;SOa. Evaporated under vacuum to
obtain the crude compound. The crude compound was purified using column chromatography

(o obtain pure compound (1.8 g, 81%). LCMS: m/z 293.0 [M+H]*. '"H NMR (400 MHz,
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DMSO-de): 6 1.34 (1, J=7.2 Hz, 3H), 1.50 (s, 9H), 4.34 (q, J= 6.8 Hz, 2H), 5.57 (d, 7= 10.8
Hz, 1H), 6.05 (d, J = 17.6 Hz, 1H), 6.83-6.90 (m, 1H), 8.49 (s, 1H), 8.54 (s, 1H), 10.02 (s,
1H).

[00150] Step-4: Ethyl 3-((tert-butoxycarbonyl)amino)-5-formylpicolinate: To a stirred
solution of ethyl 3-((tert-butoxycarbonyl)amino)-5-vinylpicolinate (1.8 g, 6.16 mmol) in 1,4-
Dioxane (18 ml) was added Ruthenium(III)chloride (0.012 g, 0.057 mmol) followed by a
solution of Sodium periodate (5.26 g, 24.56 mmol) in water (54 ml) dropwise at 0°C.
Reaction mixture was allowed to stirred at room temperature for 1 hour. After completion of
reaction (monitored by TLC), the reaction mixture was poured on to ice cold water (20 ml)
and cxtracted with Ethyl acctate (2 x 20 ml). Combined organic layer organic laycr was
washed with brinc (30 ml) and dricd over NazSOa4. Evaporated undcr vacuum to obtain the
crude compound. The crude compound was purified using column chromatography to obtain
pure compound (0.600 g, 33%). LCMS: m/z 295.3 [M+H]*. 'H NMR (400 MHz, DMSO-ds):
6 1.34 (t, J= 6.8 Hz, 3H), 1.50 (s, 9H), 4.35 (q, J/ = 6.8 Hz, 2H), 8.79 (s, 1H), 8.80 (s, 1H),
10.02 (s, 1H), 10.16 (s, 1H).

[00151] Step-5: Ethyl 3-((tert-butoxycarbonyl)amino)-5-(((2,3-
dichlorobenzyl)amino)methyl)picolinate: To a stirred solution of ethyl 3-((tert-
butoxycarbonyl)amino)-5-formylpicolinate (0.200 g, 0.68 mmol) and (2,3-
dichlorophenyl)methanamine (0.143 g, 0.81 mmol) in 1,2-Dichloroethane (5 ml) was added
Acetic acid (0.05 ml). The reaction mixture and stirred at room temperature for 1 hour.
Sodium cyanoborohydride (0.064 g, 1.02 mmol) and Methanol (1 ml) was added and reaction
mixture was stirred at room temperature for another 1 hour. After completion of reaction
(monitored by TLC), the reaction mixture was poured on to ice cold water (20 ml) and
cxtractcd with Ethyl acctate (2 x 20 ml). Combincd organic laycr was washcd with brinc (30
ml) and dried over Na2SO4. Evaporated under vacuum to obtain the crude compound. The
crude compound was purified using column chromatography to obtain pure compound (0.190
g, 61%). LCMS: m/z 454.3 [M+H]*. '"H NMR (400 MHz, DMSO-ds): § 0.87 (t, J=7.2 Hz,
3H), 1.49 (s, 9H), 3.83 (s, 4H), 4.33 (q, 2H, J=7.2 Hz), 7.37 (t, J=7.6 Hz, 1H), 7.55 (t, J =
6.4 Hz, 2H), 8.32 (s, 1H), 8.53 (s, 1H), 10.00 (s, 1H).

[00152] The following compounds in Table 1 were prepared in a similar manner to
Intermediates I-III Procedures:

[00153] Tablel

1D Structure Name Exact Mass
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Intermediate 20

N Cl
O\/H \j@
N~ N
N-(2-chlorobenzyl)-1-(pyridin-3-

yl)methanamine

232.08

Intermediate 21

Cl Cl
@\/H\J@/
= N
N-(2,4-dichlorobenzyl)-1-(pyridin-4-

yl)methanamine

266.04

Intermediate 22

N-benzyl-1-(2,4-

dichlorophenyl)methanamine

265.04

Intermediate 23

N 0
| H
Nz N

N-(2-methoxybenzyl)-1-(pyridin-3-

yDmethanamine

228.13

Intermediate 24

cl
-0 N 2
H |

N

N-(2-chloro-3-methox ybenzyl)-1-(pyridin-

3-y)methanamine

Intermediate 25

s Cl
Q/H \I)
N. =~ N
N-(2-chlorobenzyl)- 1-(pyridin-3-

yl)methanamine

232.08

Intermediate 26

,/\j\/ \/©/CI

I H

N. = N

N-(4-chlorobenzyl)- 1-(pyridin-3-

yl)methanamine

232.08

Intermediate 27

N
I=

N Cl

338.06
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methyl 3-(2.,4-dichlorophenyl)-3-((pyridin-
3-ylmethyl)amino)propanoate
Intermediate 28 Cl 324.04
2 N Cl
Neanel
o
methyl 5-(((2,3-
dichlorobenzyl)amino)methyl)picolinate
Intermediate 29 cl 324.04
Z N
O
methyl 5-(((2.4-
dichlorobenzyl)amino)mcthyl)picolinate
Intermediate 30 O 338.06
~
Cl
Cl
methyl S-(((1-(2,3-
dichlorophenyl)ethyl)amino)methyl)picoli
nate
Intermediate 31 Cl 294.09
O
methyl 5-((((5-chloro-1-methyl-TH-
pyrazol-4-
yl)methyl)amino)methyl)picolinate
Intermediate 32 ﬂm/f\”/ 328.11
-0 N F\C =N
0]
methyl 5-((((1-methyl-3-(trifluoromethyl)-
1H-pyrazol-4-
yDmethyl)amino)methyl)picolinate
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Intermediate 33 cl 324.04
Z | N/ji)
H
A0 SN o]
o]
methyl 5-(((2,6-
dichlorobenzyl)amino)methyl)picolinate
Intermediate 34 cl 324.04
= | N
H
Ve o \N
0] Cl
methyl 5-(((2.5-
dichlorobenzyl)amino)methyl)picolinate
Intermediate 35 cl 341.09
= | N = |
-0 \N " \N
O
methyl S-({((4-chloroquinolin-3-
yDmethyl)amino)methyl)picolinate
Intermediate 36 Cl 341.09
= | N X
-0 N " N7
o}
mcthyl S5-({({({5-chloroquinolin-6-
yDmethyl)amino)methyl)picolinate
Intermediate 37 CN 281.12
@ N/\©
H
~ O \N
O
methyl 5-(((2-
cyanobenzyl)amino)methyl)picolinate
Intermediate 38 270.14
= | N
H
-~ o \N
O
methyl 5-(((2-
methylbenzyl)amino)methyl)picolinate
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Intermediate 39 304.10
Z | N Cl
H
~ 0 \N
o
methyl 5-(((3-chloro-2-
methylbenzyl)amino)methyl)picolinate
Intermediate 40 300.15
= | N O\
H
-~ o \N
O
methyl 5-(((3-methoxy-2-
methylbenzyl)amino)methyl)picolinate
Intermediate 41 CF3 358.07
=z | N Cl
-~ o \N i
e
methyl 5-(((3-chloro-2-
(trifluoromethyl)benzyl)amino)methyl)pic
olinate
Intermediate 42 Cl 291.03
=z N Cl
SR
NC N
5-(((2.3-
dichlorobenzyl)amino)methyl)picolinonitri
le
Intermediate 43 Cl 309.99
. H
Br N
1-(6-bromopyridin-3-yl)-N-(2-
chlorobenzyl)methanamine
Intermediate 44 oCFs 340.10
= N
O
methyl 5-(((2-
(trifluoromethoxy)benzyl)amino)methyl)pi
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colinate

Intermediate 45

Cl
H
0O \N . -N
O

methyl 5-((((2,3-dichloropyridin-4-

yl)methyl)amino)methyl)picolinate

325.04

Intermediate 46

Cl
= | N z | Cl
O \N H N
O

methyl 5-(({(3.,4-dichloropyridin-2-
yDmethyl)amino)methyl)picolinate

325.04

Intermediate 47

Y(jﬂ /j\:)—a

methyl 5-((((2,4-dichlorothiazol-5-
yl)methyl)amino)methyl)picolinate

330.99

Intermediate 48

cl
Z | N/\@/CI
H
A0 \N \N
o)

methyl 5-((((4,5-dichloropyridin-3-

yl)methyl)amino)methyl)picolinate

325.04

Intermcediatc 49

Cl Cl
= N =
0o ]
N N

bis((4-chloropyridin-3-yl)methyl)amine

267.03

Intermediate 50

Cl
N cl
N_-_ R

o)

P~ o

methyl 3-(((2,3-

dichlorobenzyl)amino)methyl)picolinate

324.04
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Intermediate 51
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Cl

N-(2-chloro-3-methoxybenzyl)-1-(5-
(trifluoromethyl)-1,2,4-oxadiazol-3-

yDmethanamine

321.05

Intermediate 52

H Cl
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(@] N .= N
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dichlorobenzyl)amino)methyl)pyridin-2-

yDacetamide

323.06

Intermediate 53

H e
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O Nz N
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methoxybenzyl)amino)methyDpyridin-2-

yDacetamide

319.11

Intermediate 54

0 Cl Cl
~ Cl
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N~ N
methyl 3-chloro-5-(((2,3-

dichlorobenzyl)amino)methyl)picolinate

358.00

Intermediate 55

@]
Z ~
cl A
Cl

methyl 5-(((2,3-
dichlorobenzyl)amino)methyl)-4-

methylpicolinate

338.06

Intermediate 56

7-(((2,3-

350.0
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dichlorobenzyl)amino)methyl)pyrido[3,2-
d]pyrimidine-2,4(1H,3H)-dione

Intermediate 57

O
N
Ho [ wn
N =
Cl
3-(((2-chlorobenzyl)amino)methyl)-5,6-
dihydro-7H-pyrrolo[3,4-b]pyridin-7-one

287.1

Intermediate 58

Cl t—NH N O

\ /NZ/NH
7-(((2-
chlorobenzyl)amino)methyl)pyrido[3,2-
d]pyrimidin-4(3H)-one

300.1

Intermediate 59

Cl
—Q
Cl NH N O

\_/ —
methyl 5-(((2.3-
dichlorobenzyl)amino)methyl)-6-

methoxypicolinate

354.1

Intermediate 60

Cl Boc,
NH
Cl N O

methyl 2-((tert-butoxycarbonyl)amino)-4-
((2.3-

dichlorobenzylamino)methyl)benzoate

438.1

Intermediate 61

methyl 5-(((2.3-
dichlorobenzyl)amino)methyl)-6-

methoxypicolinate

354.05

CA 03179627 2022-11-21
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Intermediate 62 o 321.09
~
NI _ N \/@H‘\ °
o = N o -N
Cl

methyl  5-((((3-chloro-2-methoxypyridin-

4-yl)methyl)amino)methyl)picolinate
Intermediate 63 321.09

@]
N -
o7 N X
Cl
methyl 5-((((3-chloro-4-methoxypyridin-
2-yl)methyl)amino)methyl)picolinate

[00154] General Library Procedure 1
[00155] Synthesis of N-[(3,5-dichlorophenyl)methyl]-N-[(pyridin-3-
yDmethyllbenzamide (Compound 1)

N s
0 <
Cl Step 1 HATU, DIPEA
N | X + OH (¢]]
HCI
Cl O
Cl

[00156] Step 1. Benzoic acid (30 mg, 245 pmol) and HATU (111 mg, 294 pmeol) were
combined in DMF and stirred at room temperature for 10 minutes. This solution was added to
a [lask containing Intermediate I [(3,5-dichlorophenyl)methyl][(pyridin-3-yl)methylJamine
hydrochloride (89.2 mg, 294 pmol) and then N,N-diisopropylethylamine (211 pL, 1.22
mmol) was added. The reaction was stirred at room temperature overnight. The reaction
mixture was directly subjected to mass directed Prep HPLC to afford N-[(3,5-
dichlorophenyl)methyl]-N-[(pyridin-3-yl)mcthyl]benzamide (14.9 mg, 16.1 %). MS ES m/z:
371.0 [M+H]".

[00157] The following compounds in Table 2 were prepared in a similar manner to
General Library Procedure I:

[00158] Table 2

m Structure (ES, m/z)
[M+H]J*
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Compound 2

e

Spe!
(E) cl Cl
>

N

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)benzamide

Compound 3

I\?
o X
Cl D)’LN
HO

cl al
3-chloro-N-(2,4-dichlorobenzyl)-
4-hydroxy-N-(pyridin-3-
ylmethyl)benzamide

421.2

Compound 4

N/
Y
XY
:
Cl ClI

N-(2,4-dichlorobenzyl)-2-fluoro-
N-(pyridin-3-ylmethyl)benzamide

389.1

Compound 5

Cl \©)‘\N

cl cl
3-chloro-N-(2.4-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

405.0

Compound 6

Br

o)
KE) cl cl
N

N

4-bromo-N-(2.4-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

451.2
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Compound 7

Cl
Cl

sp el
= Cl Cl

<
N

3,4-dichloro-N-(2.,4-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

441.0

Compound 8

N* |
o X
o
cl
cl cl
4-chloro-N-(2,4-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

405.0

Compound 9

N
o X
oo
Br
cl cl
2-bromo-N-(2.,4-dichlorobenzyl)-
4-methyl-N-(pyridin-3-
ylmethyl)benzamide

465.2

Compound 10

o ™
son
HO D\
Cl Cl
3-(tert-butyl)-N-(2,4-

dichlorobenzyl)-4-hydroxy-N-
(pyridin-3-ylmethyl)benzamide

Compound 11

N7 |
F\Q)LN
cl cl
N-(2,4-dichlorobenzyl)-3-fluoro-

389.1
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N-(pyridin-3-ylmethyl)benzamide

Compound 12

o 2
Brj@)‘\N
0

cl cl
3-bromo-N-(2,4-dichlorobenzyl)-

4-fluoro-N-(pyridin-3-
ylmethyl)benzamide

469.1

Compound 13

N7
o A
/O\©)LN
Cl Cl
N-(2,4-dichlorobenzyl)-3-

methoxy-N-(pyridin-3-

ylmethyl)benzamide

401.1

Compound 14

Cl

Br
S0
@) cl o
Y
N

2-bromo-4-chloro-N-(2,4-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

485.0

Compound 15

N
o X

BI’D)’LN
HO

cl cl
3-bromo-N-(2,4-dichlorobenzyl)-
N-((1,4-dihydropyridin-3-
yDmethyl)-4-hydroxybenzamide

467.2
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Compound 16

4-bromo-N-(2.4-dichlorobenzyl)-
N-((1,4-dihydropyridin-3-
yDmethyl)-3-methylbenzamide

465.2

Compound 17

CID\CI
4-chloro-N-(2,4-dichlorobenzyl)-

N-((1.,4-dihydropyridin-3-
yD)methyl)-2-hydroxybenzamide

421.2

Compound 18

Br

3

n !
f])m Cl
«

N

4-bromo-2-chloro-N-(2,4-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

484.9

Compound 19

c:>©\0|
3-chloro-N-(2,4-dichlorobenzyl)-
4-fluoro-N-(pyridin-3-

ylmethyl)benzamide

423.0

Compound 20

5-chloro-N-(2.4-dichlorobenzyl)-

2-hydroxy-N-(pyridin-3-
ylmethyl)benzamide

421.2

Compound 21

|
cl

N/
5
F:@)LN
HO j@\
cl

405.3
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N-(2,4-dichlorobenzyl)-3-fluoro-4-
hydroxy-N-(pyridin-3-
ylmethyl)benzamide

Compound 22

Ngj
3-chloro-N-(2.,4-dichlorobenzyl)-
4-hydroxy-5-methoxy-N-(pyridin-

3-ylmethyl)benzamide

453.0

Compound 23

Cl

F

N-(3,5-dichlorobenzyl)-3-fluoro-
N-(pyridin-3-ylmethyl)benzamide

389.0

Compound 24

O” 'N
\N
N-(2,4-dichlorobenzyl)-N-

(pyridin-3-ylmethyl)-[1,1'-
biphenyl]-4-carboxamide

447.1

Compound 25

PN
T

S
4-(4-chlorophenoxy)-N-(2.,4-

T

~ e

—

dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

497.0

Compound 26

Br

4-bromo-N-(3,5-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

450.9
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Compound 27

3,5-dichloro-N-(2,4-
dichlorobenzyl)-4-hydroxy-N-

(pyridin-3-ylmethyl)benzamide

455.0

Compound 28

[e]

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)-2-

naphthamide

421.1

Compound 29

Cl

07 "N =

|
Cl \Q) N/

Cl
4-chloro-N-(3,5-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

407.0

Compound 30

Br:
; |
o N ¢
(j)
=y Cl

3-bromo-N-(3.5-dichlorobenzyl)-
N-(pyridin-3-ylmcthyl)benzamide

451.0

Compound 31

%

N
N-(2,4-dichlorobenzyl)-3-
phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.1

Compound 32

N/
Y
/o N

Y XL
Br ¢

|
| ol

511.0
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3-bromo-N-(2,4-dichlorobenzyl)-
4,5-dimethoxy-N-(pyridin-3-
ylmethyl)benzamide

Compound 33

Q.

'

N
N-(2,4-dichlorobenzyl)-4-
phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.1

Compound 34

3-chloro-N-(3,5-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

407.0

Compound 35

OH

b

3-chloro-N-(3,5-dichlorobenzyl)-

A/

4-hydroxy-N-(pyridin-3-
ylmethyl)benzamide

423.0

Compound 36

|
Oi
07N =

|
cl \Q) 7

Cl
N-(3,5-dichlorobenzyl)-3-
methoxy-N-(pyridin-3-
ylmethyl)benzamide

400.9
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Compound 37

N-(3,5-dichlorobenzyl)-2-fluoro-
N-(pyridin-3-ylmethyl)benzamide

389.0

Compound 38

F

9

O N =

|
Cl \©) N/

Cl
3-bromo-N-(3,5-dichlorobenzyl)-
4-fluoro-N-(pyridin-3-
ylmethyl)benzamide

469.0

Compound 39

z

ey T
S e

N-(2,4-dichlorobenzyl)-4-(4-

p=

=

fluorophenoxy)-N-(pyridin-3-
ylmethyl)benzamide

481.1

Compound 40

3,5-dibromo-N-(2,4-

dichlorobenzyl)-4-hydroxy-N-
(pyridin-3-ylmethyl)benzamide

546.9

Compound 41

3-bromo-N-(2,4-dichlorobenzyl)-
4-hydroxy-5-methoxy-N-(pyridin-

3-ylmethyl)benzamide

497.0

Compound 42

N-(2,4-dichlorobenzyl)-2-

454.1
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(piperidin-1-yl)-N-(pyridin-3-
ylmethyl)benzamide

Compound 43

o l N;D\CI

N-(2.4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)-[1,1'-

biphenyl]-3-carboxamide

4471

Compound 44

O
N-(2,4-dichlorobenzyl)-2-
phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.1

Compound 45

NP
o Y
oo
cl OHKQ/CI
cl

4-chloro-N-(3,5-dichlorobenzyl)-
2-hydroxy-N-(pyridin-3-
ylmethyl)benzamide

420.9

Compound 46

o
s

N-(3,5-dichlorobenzyl)-2-
(piperidin-1-yl)-N-(pyridin-3-
ylmethyl)benzamide

454.1

Compound 47

3-bromo-N-(3,5-dichlorobenzyl)-
4,5-dimethoxy-N-(pyridin-3-
ylmethyl)benzamide

510.9
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Compound 48

N-(3,5-dichlorobenzyl)-4-
hydroxy-N-(pyridin-3-

ylmethyl)benzamide

387.0

Compound 49

”:9
3,5-dichloro-N-(3,5-

dichlorobenzyl)-4-hydroxy-N-
(pyridin-3-ylmethyl)benzamide

456.9

Compound 50

F

|

Oi
NS

Cl\Q) N

Cl
N-(3,5-dichlorobenzyl)-4-fluoro-3-
methoxy-N-(pyridin-3-
ylmethyl)benzamide

419.1

Compound 51

oé gN S
C|\©) N

Cl
N-(3,5-dichlorobenzyl)-4-
isopropyl-N-(pyridin-3-
ylmethyl)benzamide

413.2

Compound 52

NZ T
o x
P N
Cl
Br
<l

3-bromo-N-(3,5-dichlorobenzyl)-
5-methoxy-N-(pyridin-3-

481.1
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ylmethyl)benzamide

Compound 53

3,5-dibromo-N-(3,5-

dichlorobenzyl)-4-hydroxy-N-
(pyridin-3-ylmethyl)benzamide

544.8

Compound 54

L?
J¥en K@
N-(3,5-dichlorobenzyl)-4-
isopropoxy-N-(pyridin-3-
ylmethyl)benzamide

429.0

Compound 55

o

N-(3,5-dichlorobenzyl)-2-
phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.0

Compound 56

Q)
"3
N-(3,5-dichlorobenzyl)-N-

(pyridin-3-ylmethyl)-[1,1'-
biphenyl]-3-carboxamide

447.0

Compound 57

N-(3,5-dichlorobenzyl)-3-fluoro-4-
hydroxy-N-(pyridin-3-

ylmethyl)benzamide

405.0
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Compound 58

o N/\©/Cl
N-(3,5-dichlorobenzyl)-N-

(pyridin-3-ylmethyl)-[1,1'-
biphenyl]-4-carboxamide

447.0

Compound 59

4-(4-chlorophenoxy)-N-(3,5-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

498.9

Compound 60

N’I
o e,
geg
HO. - \Q/cw
<l

N-(3,5-dichlorobenzyl)-N-((1.4-
dihydropyridin-3-yl)mcthyl)-2-
fluoro-4-

(hydroxymethyl)benzamide

419.0

Compound 61

O N =

CI\Q) | N/

Cl
4-(tert-butyl)-N-(3.,5-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

427.0

Compound 62

,\gj
3-bromo-N-(3,5-dichlorobenzyl)-

4-hydroxy-5-methoxy-N-(pyridin-
3-ylmethyl)benzamide

496.9
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Compound 63

2-bromo-4-chloro-N-(3,5-
dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

484.8

Compound 64

HO.

07 °N =

C|\©) | N/

Cl
N-(3,5-dichlorobenzyl)-4-
(hydroxymethyl)-N-(pyridin-3-
ylmethyl)benzamide

401.1

Compound 65

F

2

07 °N =

|
Cl \Q) N/

Cl
3-chloro-N-(3,5-dichlorobenzyl)-
4-fluoro-N-(pyridin-3-
ylmethyl)cyclohexa-2_4-diene-1-

carboxamidc

424.9

Compound 66

?

o'
N-(3,5-dichlorobenzyl)-3-
phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.0

Compound 67

NZ |
S
-0 N
Ho ol
cl
cl

3-chloro-N-(3,5-dichlorobenzyl)-

451.0
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4-hydroxy-5-methoxy-N-(pyridin-
3-ylmethyl)benzamide

Compound 68

N-(3,5-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)-2-
naphthamide

421.0

Compound 69

N-(3,5-dichlorobenzyl)-4-

hydroxy-3.,5-dimethyl-N-(pyridin-
3-ylmethyl)benzamide

415.0

Compound 70

Br

g

R Cl

oY

\N Cl
4-bromo-2-chloro-N-(3,5-

dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

484.9

Compound 71

Q

Y
N-(3,5-dichlorobenzyl)-4-

phenoxy-N-(pyridin-3-
ylmethyl)benzamide

463.0

Compound 72

FooH

E
F /Ik

O N | =
CI\Q) N/

Cl

N-(3,5-dichlorobenzyl)-4-
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hydroxy-N-(pyridin-3-ylmethyl)-

3-(trifluoromethyl)benzamide

Compound 73

OH

9

07 °N =

CI\@) l NG

Cl
3-bromo-N-(3,5-dichlorobenzyl)-
4-hydroxy-N-(pyridin-3-
ylmethyl)benzamide

466.9

Compound 74

F z,/]
je¥eg o

N-(3.,5-dichlorobenzyl)-4-(4-
fluorophenoxy)-N-(pyridin-3-

ylmethyl)benzamide

481.0

Compound 75

cl

u?
o N/\©C|
3,4-dichloro-N-(3,5-

dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

440.9

Compound 76

[e]
Jeu
Br KQ/CI
Cl
2-bromo-N-(3,5-dichlorobenzyl)-

4-methyl-N-(pyridin-3-

ylmethyl)benzamide

464.9

Compound 77

~L
Q

’

o}

N

4-(4-bromophenoxy)-N-(3,5-

542.9
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dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

Compound 78

Br

9

07 °N =

|
Cl \Q) N/

Cl
4-bromo-N-(3,5-dichlorobenzyl)-
3-methyl-N-(pyridin-3-
ylmethyl)benzamide

464.9

Compound 79

et
(E)-N-(2,4-dichlorobenzyl)-3-(2H-
113-furan-2-yl)-N-(pyridin-3-
ylmethyl)acrylamide

387.0

Compound 80

|
ol

/OD)OLNS)
N-(2,4-dichlorobenzyl)-4-fluoro-3-
methoxy-N-(pyridin-3-
ylmethyl)benzamide

419.0

Compound 81

o,

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-
ylmethyl)cyclopropanecarboxamid

€

335.0

Compound 82

4-(tert-butyl)-N-(2,4-

dichlorobenzyl)-N-(pyridin-3-
ylmethyl)benzamide

427.0
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Compound 83

N-(2,4-dichlorobenzyl)-4-
(hydroxymethyl)-N-(pyridin-3-

ylmethyl)benzamide

401.0

Compound 84

N-(2.4-dichlorobenzyl)-2-fluoro-4-
(hydroxymethyl)-N-(pyridin-3-

ylmethyl)benzamide

419.0

Compound 85

r\g)
N-(2,4-dichlorobenzyl)-4-

isopropyl-N-(pyridin-3-
ylmethyl)benzamide

413.0

Compound 86

N-(2.,4-dichlorobenzyl)-4-
hydroxy-N-(pyridin-3-
ylmethyl)cyclohexane-1-

carboxamide

393.0

Compound 87

3-bromo-N-(2.4-dichlorobenzyl)-
S-mcthoxy-N-(pyridin-3-

ylmethyl)benzamide

480.9

Compound 88

X
N/\©
ST

N-(2,4-dichlorobenzyl)-N-
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(pyridin-3-ylmethyl)propionamide

Compound 89

o)

b

00
fj) cl Cl
<

N

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)tetrahydro-

2H-pyran-4-carboxamidc

379.1

Compound 90

Sen
N-(2,4-dichlorobenzyl)-4-
isopropoxy-N-(pyridin-3-
ylmethyl)benzamide

429.1

Compound 91

C"\I\)C;\N cl
N-(2.4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)-2-(pyrrolidin-

1-yl)acetamide

380.0

Compound 92

N

GRS
X,
N-(2,4-dichlorobenzyl)-2-
methoxy-N-(pyridin-3-
ylmethyl)acetamide

339.0

Compound 93

o] <l

N-(2,4-dichlorobenzyl)-5-phenyl-
N-(pyridin-3-
ylmethyl)pentanamide

427.2

Compound 94

N-(2,4-dichlorobenzyl)-2-phenyl-
N-(pyridin-3-ylmethyl)acetamide

385.0
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Compound 95

&
N
o]
F.
\©)kN
Cl

N-(2,4-dichlorobenzyl)-3-fluoro-

I
x
Cl

N-(pyridin-2-ylmethyl)benzamide

389.0

Compound 96

5
F\CJ)‘\N

Dol
N-benzyl-N-(2,4-dichlorobenzyl)-

3-fluorobenzamide

388.0

Compound 97

N,
o)
F\Q)LN
C>©\CI
N-(2,4-dichlorobenzyl)-3-fluoro-
N-(pyridin-4-ylmethyl)benzamide

389.0

Compound 98

Jop
b b

Cl Cl
N-(2,4-dichlorobenzyl)-4-fluoro-
N-(pyridin-3-ylmethyl)benzamide

389.6

Compound 99

0
Cl Cl
N-(2,4-dichlorobenzyl)-5-fluoro-

N-(pyridin-3-
ylmethyl)picolinamide

390.5

Compound 100

NTSN

X

0~ N

oy 2,

\N

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)pyrimidine-5-

carboxamide

373.6
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Compound 101

I
ol

N/
4
FD)kN
B ot
Cl
N-(2,4-dichlorobenzyl)-3.4-
difluoro-N-(pyridin-3-
ylmethyl)benzamide

407.6

Compound 102

D

N

=N
Ao

r BoY

\N

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)pyrimidine-2-

carboxamide

373.6

Compound 103

N
It

0
(j) cl cl
>

N

4-cyano-N-(2,4-dichlorobenzyl)-
N-(pyridin-3-ylmethyl)benzamide

396.6

Compound 104

]
S
KX
Cl Cl
N-(2,4-dichlorobenzyl)-2-methyl-

N-(pyridin-3-ylmethyl)pyrimidine-

5-carboxamide

387.8

Compound 105

rRF
’%S
(o]
F\©)LN
CD\CI
N-(2,4-dichlorobenzyl)-3-fluoro-

N-((6-(triflnoromethyl)pyridin-3-
yDmethyl)benzamide

457.1
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Compound 106

Né\IN
2,
N-(2,4-dichlorobenzyl)-3-fluoro-

N-(pyrimidin-5-
ylmethyl)benzamide

390.1

Compound 107

heg

el
N-(2,4-dichlorobenzyl)-3-fluoro-
N-(pyridazin-3-
ylmethyl)benzamide

390.1

Compound 108

PN /\(:/ jl\
Cl ClI
N-(2,4-dichlorobenzyl)-3-fluoro-
N-((2-methylpyrimidin-5-

ylD)methyl)benzamide

404.1

Compound 109

&,

N-(2,4-dichlorobenzyl)-3-fluoro-

N-(quinolin-3-ylmethyl)benzamide

439.1

Compound 110

F\§
] N =
/\(Nj\
Cl Cl
N-(2,4-dichlorobenzyl)-3-fluoro-

N-((6-methylpyridin-3-
yDmethyl)benzamide

403.1

Compound 111

2
4y

N-(2,4-dichlorobenzyl)-3-fluoro-

390.0
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N-(pyrazin-2-ylmethyl)benzamide

Compound 112

N—N
(
[o]
H@ANY
CIH/iD\CI
N-(2,4-dichlorobenzyl)-3-fluoro-

N-((1-methyl-1H-pyrazol-4-
yl)methyl)benzamide

392.0

Compound 113

2

iN
O N

s BoW

\N

N-(2,4-dichlorobenzyl)-N-

(pyridin-3-ylmethyl)oxazole-4-

carboxamide

362.2

Compound 114

N—0

g

N
(j)m Cl
2

N
N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)-1,2,5-

oxadiazolc-3-carboxamidce

363.4

Compound 115

O-N
\

/y\
O N 1 =
: J P
N
Cl Cl

N-(2,4-dichlorobenzyl)-3,5-
dimethyl-N-(pyridin-3-

ylmethyl)isoxazole-4-carboxamide

390.5

Compound 116

N-C

/&N
0PN ~

P

N
Cl Cl

N-(2,4-dichlorobenzyl)-4-methyl-
N-(pyridin-3-ylmethyl)-1,2.5-

oxadiazole-3-carboxamide

377.4
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Compound 117

N=\

io
O” 'N

\N

N-(2,4-dichlorobenzyl)-N-

(pyridin-3-ylmethyl)oxazole-5-

carboxamide

362.5

Compound 118

Q
(@] N
SN

N-(2,4-dichlorobenzyl)-N-
(pyridin-3-ylmethyl)isoxazole-3-

carboxamidc

362.4

Compound 119

o]
F N
!
F Cl Cl
N-(2,4-dichlorobenzyl)-N-((1.4-
dihydropyridin-3-yl)methyl)-3.4,5-

trifluorobenzamide

424.9

Compound 120

o]
oo
o
Cl Cl
N-(2,4-dichlorobenzyl)-2.4,5-
trifluoro-N-(pyridin-3-

ylmethyl)benzamide

424.9

Compound 121

w0,

N-(2,4-dichlorobenzyl)-3,5-

2
I
Cl

difluoro-N-(pyridin-3-
ylmethyl)benzamide

406.9
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Compound 122

[e)
O
ol
Cl Cl
N-(2,4-dichlorobenzyl)-2,5-
difluoro-N-(pyridin-3-

ylmethyl)benzamide

406.9

Compound 123

o]
N
Y0
F Cl Cl
N-(2,4-dichlorobenzyl)-2,3.4-
trifluoro-N-(pyridin-3-

ylmethyl)benzamide

424.9

Compound 124

N s
N
XL
F Cl Cl
N-(2,4-dichlorobenzyl)-2,3-
difluoro-N-(pyridin-3-

ylmethyl)benzamide

406.9

Compound 125

>3

3-fluoro-N-(2-methoxybenzyl)-N-
(pyridin-3-ylmethyl)benzamide

351.5

Compound 126

F

©Y° ,
\/@//N

~]

N

3-fluoro-N-((1-methyl-1H-indazol-
5-yD)methyl)-N-(pyridin-3-
ylmethyl)benzamide

375.5
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Compound 127

3
; Cl
o N /\©/O\
o
<y
N

N-(2-chloro-3-methox ybenzyl)-3-
fluoro-N-(pyridin-3-
ylmethyl)benzamide

385.6

Compound 128

P
/

o7N N,

o

3-fluoro-N-((1-methyl-1H-indazol-

6-yl)ymethyl)-N-(pyridin-3-

ylmethyl)benzamide

375.4

Compound 129

F\©)LN

be
3-fluoro-N-(2-fluorobenzyl)-N-
(pyridin-3-ylmethyl)benzamide

339.1

Compound 130

N e
F\Q)(N F
JO
N-(2-chloro-6-[luorobenzyl)-3-

fluoro-N-(pyridin-3-
ylmethyl)benzamide

373.1

Compound 131

I /\/©
F\©/“\N
O
<
3-fluoro-N-phenethyl-N-(pyridin-
3-ylmethyl)benzamide

335.0

Compound 132

327.1
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N-(cyclohexylmethyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide

Compound 133

“
Jg)
FQ\(N \/D\
° ¢ cl
N-(2,4-dichlorophenethyl)-3-

fluoro-N-(pyridin-3-
ylmethyl)benzamide

402.9

Compound 134

Q
-

N \_/
N-(2,3-dihydro-1H-inden-2-yl)-3-
Nluoro-N-(pyridin-3-
ylmethyl)benzamide

347.0

Compound 135

F
oi EN
\N
N-(2-chloro-3-mcthylbenzyl)-3-

fluoro-N-(pyridin-3-
ylmethyl)benzamide

369.0

Compound 136

N ‘4
F\©)LN
e
Cl
N-(2,3-dichlorobenzyl)-3-fluoro-
N-(pyridin-3-ylmethyl)benzamide

388.9

Compound 137

%

N-(2-chloro-3-fluorobenzyl)-3-

372.9
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fluoro-N-(pyridin-3-

ylmethyl)benzamide

[00159] General Procedure I

[00160] Synthesis of N-(4-chlorobenzyl)-3-fluoro-N-(pyridin-3-ylmethyl)benzamide
(Compound 138)
Cl
0

HATU, DIPEA
/©/\N X F\©)‘\0H
H | +
P
Cl N

[00161] Step 1 Synthesis of N-(4-chlorobenzyl)-3-fluoro-N-(pyridin-3-
ylmethyl)benzamide. 3-fluorobenzoic acid (30 mg, 214 pmol) and HATU (97.3 mg, 256
umol) were combined in DMF and stirred at room temperature for 10 minutes. This solution
was then added to a flask containing [(4-chlorophenyl)methyl][ (pyridin-3-yl)methyl]amine
(59.5 mg, 256 nmol) and then N,N-diisopropylethylamine (185 pL, 1.07 mmol) was added.
The recaction was stirred overnight at room temperaturc. The recaction mixture was dircctly
subjected to mass directed Prep HPLC to obtain N-[(4-chlorophenyl)methyl]-3-fluoro-N-
[(pyridin-3-yl)methyl]benzamide (46.9 mg, 60%). MS ES m/z: 355.1 [M+H]".

[00162] The following compounds in Table 3 were prepared in a similar manner to
General Procedure I described above:

[00163] Table3

Compound ID Structure (ES, m/z)
IM+H]*
Compound 139 <|\j\ 355.1
Cl
N | =
@o NT
F
N-(2-chlorobenzyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide

32

CA 03179627 2022-11-21



WO 2021/243001

CA 03179627 2022-11-21

PCT/US2021/034488

Compound 140

O—-N
/©/\N o}
cl K@\1
N
N-(2,4-dichlorobenzyl)-3-methyl-

N-(pyridin-3-ylmethyl)isoxazole-

4-carboxamide

376.0

Compound 141

cl Cl
methyl 5-((N-(2,4-
dichlorobenzyl)-3-
fluorobenzamido)methyl)picolinat

(&}

447.0

Compound 176

F F
cl

0”"N It

e

N,N-bis((4-chloropyridin-3-

yDmethyl)-3,5-difluorobenzamide

408.5

Compound 177

(S)-N-(1-(2-chlorophenyl)-3-
cyanopropyl)-3,5-difluoro-N-
(pyridin-3-ylmethyl)benzamide

426.5

Compound 178

426.5
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(R)-N-(1-(2-chlorophenyl)-3-
cyanopropyl)-3,5-difluoro-N-
(pyridin-3-ylmethyl)benzamide

Compound 179

O

=N © cl

N-(2-chloro-3-methoxybenzyl)-
3.5-difluoro-N-(2-(5-
(trifluoromethyl)- 1,2 4-oxadiazol-
3-yDacetyl)benzamide

462.1

Compound 180

Cl

0O Cl

N
x
F HO |N/

N-(2,3-dichlorobenzyl)-3,5-
difluoro-N-((2-
(hydroxymethyl)pyridin-3-
yDmethyl)benzamide

437.3

Compound 181

=
o)
N N/&O
cl H

Cl

491.3
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Compound 182 F 427.84
O
O N
F ’
N | NH
Cl
Compound 183 Cl 440.8
N N
O N Y /)
N
F F

[00164]
[00165]

General Procedure 11

Synthesis of methyl 5-({[(2,4-dichlorophenyl)methyl Jamino}methyl)pyridine-

2-carboxylate (Compound 142).

[00166]

Cl

Cl
F o N/ O
O

Step 1. methyl 5-({ N-[(2,4-dichlorophenyl)methyl]-1-(3-

Step 1 NaOH

fluorophenyl)formamido } methyl)pyridine-2-carboxylate (Compound 141, 64 mg, 143 umol)
was dissolved in 5:1 THF:MeOH (500 uL). IN aq. NaOH (1.43mL) was added and the

reaction stirred at room temperature for 4 hours. The reaction was acidified to pH ~3 with 1N

HC1 and extracted 4x SmL CH2Clz. The organic laycrs were combined and concentrated to

afford 5-({ N-[(2,4-dichlorophenyl)methyl]-1-(3- fluorophenyl)formamido } methyl)pyridine-
2-carboxylic acid (56mg, 82% yield) as a white solid. MS ES m/z: 433.0 [M+H]".

[00167]

[00168]

The following compounds in Table 4 were prepared in a similar manner to
General Procedure II described above:
Table 4
Compound ID Structure (ES, m/7)

CA 03179627 2022-11-21
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[M+H]*

434.9

Compound 147

n

5-((N-(2,3-dichlorobenzyl)-3-

acid

Cl

Cl

F

uorobenzamido)methyl)picolinic

450.9

Compound 148

Cl

Cl

O
o N
7 N\
0O
F

5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

399.0

Compound 151

Cl
O
) N
7 N
HO N=
S5-((N-(2-chlorobenzyl)-3-
fluorobenzamido)methyl)picolinic

acid

416.9

Compound 152

cl
0
N
F
o}/@g b/
N/
HO F

5-((N-(2-chlorobenzyl)-3,5-

CA 03179627 2022-11-21
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difluorobenzamido)methyl)picolin

ic acid

Compound 184

\
N-N

m’i)
O

N
HO N F
5-((N-((5-chloro-1-mecthyl-1H-
pyrazol-4-yl)methyl)-3,5-

difluorobenzamido)methyl)picolin

ic acid

419.1

Compound 185

HO F
5-((3.5-difluoro-N-({1-methyl-3-
(trifluoromethyl)-1H-pyrazol-4-
yDmethyl)benzamido)methyl)picol

inic acid

453.0

Compound 186

OH
| T °

cl ~N
(‘:(/N o

Cl

F F
5-((N-(2,6-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

452.8
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Compound 187

Cl |\ O

Cl

F F
5-((N-(2,5-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

452.8

Compound 188

5-((N-((3-chloro-2-
methoxypyridin-4-yl)methyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

447.8

Compound 189

5-((N-((3-chloro-4-
methoxypyridin-2-yl)methyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

448.4
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Compound 190

F F
5-((N-((4-chloroisoquinolin-3-
yl)methyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

468.1

Compound 191

F F
5-((N-((5-chloroquinolin-6-
yDmethyl)-3.5-
difluorobenzamido)methyl)picolin

ic acid

468.1

Compound 192

F F
5-((N-(2-cyanobenzyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

408.5
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Compound 193

F F
5-((3,5-difluoro-N-(2-
methylbenzyl)benzamido)methyl)

picolinic acid

397.2

Compound 194

Cl

F F
5-((N-(3-chloro-2-methylbenzyl)-
3.5-
difluorobenzamido)methyl)picolin

ic acid

429.0

Compound 195

OH

~N

~ N (@)

F F
5-((3,5-difluoro-N-(3-methoxy-2-
methylbenzyl)benzamido)methyl)

picolinic acid

427.5

Compound 196

(R)-5-((3,5-difluoro-N-(1-(3-

509.4
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methoxy-2-
(trifluoromethyl)phenyl)propyl)be

nzamido)methyl)picolinic acid

Compound 197

O
Q gj()&
F\Q)‘\N 0y,
OH
(S)-5-((3.5-difluoro-N-(1-(3-
methoxy-2-

(trifluoromcthyl)phenyl)propyl)be

nzamido)methyl)picolinic acid

509.4

Compound 198

Cl
o) CFs
F N
]
F \N O
OH

5-((N-(3-chloro-2-
(trifluoromethyl)benzyl)-3,5-

difluorobenzamido)methyl)picolin

ic acid

485.7

Compound 199

0 o s
F\Q)kN
=
OH
5-((3,5-difluoro-N-(2-

(trifluoromethoxy)benzyl)benzami

do)methyl)picolinic acid

467.9

CA 03179627 2022-11-21
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Compound 200

OH
5-((N-((2.,4-dichlorothiazol-5-
yDmethyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

456.1

Compound 201

OH
5-((N-((2,3-dichloropyridin-4-
yDmethyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

452.7

Compound 202

OH
5-((N-((4,5-dichloropyridin-3-
yDmethyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

454.0
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Compound 203

OH
5-((N-((3,4-dichloropyridin-2-
yl)methyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

452.4

Compound 204

o Cl

N ~
N. /(j\
© Cl

Cl

F F
3-chloro-5-((N-(2,3-
dichlorobenzyl)-3.5-
difluorobenzamido)methyl)picolin

ic acid

487.6

Compound 205

O

HO™ Y

F F
5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)-4-

methylpicolinic acid

465.0

Compound 206

O

480.8
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5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)-4-

(hydroxymethyl)picolinic acid

Compound 168

F

F © OH
N

Cl

Cl
4

-({(N-(2,4-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)benzoi

c acid

450.0

Compound 172

FsC

O
o N
/N
H o
F

5-((3,5-difluoro-N-(2-
(trifluoromethyl)benzyl)benzamid

o)ymethyl)picolinic acid

451.1

Compound 207

Cl

418.1

Compound 208

481.3
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Compound 209

494.3

Compound 210

481.2

Compound 247

HO

5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)-6-

hydroxypicolinic acid

467.3

Compound 258

HO
N-(2,3-dichlorobenzyl)-3,5-
difluoro-N-((6-(3-hydroxy-1H-
pyrazol-1-yDpyridin-3-
yDmethyl)benzamide

488.1

[00169] General Procedure II1

CA 03179627 2022-11-21
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[00170] Synthesis of 5-({N-[(2,4-dichlorophenyl)methyl]-1-(3-
fluorophenyl)formamido}methyl)pyridine-2-carboxamide (Compound 143).
Cl
Cl

Step 1 DMC, Et;N

[00171] Step 1. 5-({N-[(2,4-dichlorophenyl)methyl]-1-(3-

fluorophenyl)formamido} methyl)pyridine-2-carboxylic acid (Compound 142, 15 mg, 34
umol), NH4 (7M in MeOH; 10 uL, 69 umol), and Et;N (14 uL, 69 umol) were combined in
anhydrous DCE (1.5mL). DMC (6 mg, 35 umol) was added, and the reaction was stirred at
room tcmpceraturc for 4 hours. The reaction was quenched with 1 mL H>O and the organic
laycr was scparated and concentrated to dryness. Purified by reverse phasc chromatography
using Biotage (Sfar C18 12g, 90% H20/10% CH3CN w/ 0.1% formic acid up to 10%
H-0/90% CH3CN w/ 0.1% formic acid). Desired fractions were combined and concentrated
to afford 5-({N-[(2,4-dichlorophenyl)methyl]-1-(3-

fluorophenyl)formamido }methyl)pyridine-2-carboxamide (8.9 mg, 60% yield). MS ES m/z:
432.1 [M+H]*.

[00172] The [ollowing compounds in Table 5 were prepared in a similar manner to
General Procedure III described above:

[00173] Table5

Compound ID Structure (ES, m/7)
[M+H]*
Compound 149 Cl 432.0
Cl
O
bt

H,N N= F

5-((IN-(2,3-dichlorobenzyl)-3-

fluorobenzamido)methyl)picolinamide
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Compound 150 Cl 450.0

Cl

5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)picolinamid

c

[00174] General Procedure IV
[00175] Synthesis of 5-({N-[(2,4-dichlorophenyl)methyl]-1-(3-
fluorophenyl)formamido}methyl)-N-methylpyridine-2-carboxamide (Compound 144).

Step 1 DMC, EtzN

[00176] Step 1. 5-({N-[(2,4-dichlorophenyl)methyl]-1-(3-
fluorophenyl)formamido } methyl)pyridine-2-carboxylic acid (Compound 142, 15 mg, 35
umol), Methylamine HCI (4.7 mg, 69 umol), and Etz:N (14 uL, 103 umol) were combined in
DCE (1.5 mL). DMC (6 mg, 35 umol) was addcd, and the rcaction was stirred at room
temperature for 4 hours. The reaction was quenched with 1 mL H>O and the organic layer
was separated and concentrated to dryness. Purified by reverse phase chromatography using
Biotage (Sfar C18 12g, 90% H>0/10% CH3CN w/ 0.1% formic acid up to 10% H20/90%
CH3CN w/ 0.1% formic acid). Desired fractions were combined and concentrated to afford 5-
({N-[(2,4-dichlorophenyl)methyl]-1-(3-fluorophenyl)formamido } methyl)-N-methylpyridine-
2-carboxamide (12.5mg, 81% yield). MS ES m/z: 446.1 [M+H]*.

[00177] General Procedure V

[00178] Synthesis of N-(2.4-dichlorobenzyl)-3-fluoro-N-((6-(hydroxymethyl)pyridin-
3-yDmethyl)benzamide (Compound 145).

97

CA 03179627 2022-11-21



WO 2021/243001 PCT/US2021/034488

Cl Cl

cl
cl Step1 LAH

NS - U
F o SN0 F\©/go NT O
0o

[00179] Step 1. A solution of methyl 5-({ N-[(2,4-dichlorophenyl)methyl|-1-(3-
fluorophenyl)formamido }methyl)pyridine-2-carboxylate (Compound 141, 48.7 mg, 109
umol) in anhydrous THF was added dropwise to a 2M solution of LAH (4.13 uL, 218 umol)
in THF at 0°C under Nz. The reaction was stirred at 0°C and slowly warmed to room
temperature over 90 minutes. The reaction was quenched with 1 mL water, diluted with 5 mL
E(20, and another 1 mL walter. The reaction was slitred at room temperature for 10 min. The
organic layer was separated and concentrated to dryness. Purified by mass directed prep
purification to afford N-(2,4-dichlorobenzyl)-3-fluoro-N-((6-(hydroxymethyl)pyridin-3-
yl)methyl)benzamide (2.12 mg, 4.2% yield). |H NMR (400 MHz, DMSO-d¢) 6 = 8.21 (brs,
1H), 7.69 (br s, 1H), 7.56 (br s, 2H), 7.49 - 7.34 (m, 5H), 7.29 (br d, J = 8.3 Hz, 3H), 5.37 (br
s, 1H), 4.59 (br s, 3H), 4.52 (s, 4H), 3.29 (br s, 5SH), 0.94 (t, ] = 7.1 Hz, 1H). MS: ES m/z:
419.0 [M+H]™.

[00180] General Procedure VI

[00181] Synthesis of N-[(6-aminopyridin-3-yl)methyl]-N-[(2,4-
dichlorophenyl)methyl]-3-fluorobenzamide (Compound 146).

/d /\I\/j\ J< Step 1 NaBH(OAG)s, AcOH /@(\ /\O\

Step 2 HATU EtzN

@*

dichlorophenyl)methyl]amino }methyl)pyridin-2-yl]carbamate

0
]
HgN/\(l j\ J< . Step 1 NaBH(OAG)s, AcOH H/\(j 0
NN o A AN
N Cl cl cl cl NN

[00182] Synthesis of tert-butyl N-[S-({[(2,4-

98
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[00183] Step 1. 2. 4-dichlorobenzaldehyde (194 mg, 1.11 mmol) was combined with tert-
butyl (5-(aminomethyl)pyridin-2-yl)carbamate (250 mg, 1.11 mmol) and 10 uLL Acetic Acid
in DCE (20 mL). Lastly, NaBH(OAc¢)3 (587 mg, 2.77 mmol) was added. The reaction was
stirred at room temperature overnight. The reaction was quenched with Brine (15 mL). The
organic layer was separated, dried over NaxSOu, filtered, and concentrated. Purified by
reverse-phase chromatography using Biotage (Snap Ultra 30g, 10% CH3CN/ 90% H20 w/
0.1% formic acid up to 90% CH3CN/ 10% H:0 w/ 0.1% formic acid gradient). Desired
fractions were combined and lyophilized to afford tert-butyl N-[5-({[(2.4-
dichlorophenyl)methylJamino }methyl)pyridin-2-yl]Jcarbamate (159.6 mg 38% yield).

Cl

o)
/@f\m |\ o J< oH Step 2 Cl
cl cl NZ HJ\O * NS
F F\©/§o NZ > NH,

[00184] Step 2. tert-butyl N-[5-({[(2.4-dichlorophenylymethyl]amino } methyl)pyridin-2-
yl]carbamate (159.6 mg, 415 umol), 3-fluorobenzoic acid (64 mg, 456 umol), EN (115 ul.,
830 umol) and HATU (146 mg, 456 umol) were combined in DMA (4 mL). The reaction was
stirred at room temperature overnight. The reaction was diluted with 5 mL H>O and extracted
3x8 mL EtOAc. The organic layers were combined and concentrated. The residue was
brought up in EtOAc (2 mL) and 5 eq. HC1 (4M in 1,4-dioxane) and stirred at room
temperature for 1 hour. The reaction was concentrated to dryness. Purified by normal-phase
column chromatography using Biotage (ZIP Sphere 10g. 10% EtOAc/Heptanes up to 100%
EtOAc). Desired fractions were combined and concentrated to afford N-[(6-aminopyridin-3-
yl)methyl]-N-[(2.4-dichlorophenyl)ymcthyl]-3-fluorobenzamide as a whitc solid (32.1 mg,
17% yield). MS ES m/z: 404.0 [M+H]".

[00185] The following compounds in Table 6 were prepared in a similar manner to
General Procedure VI described above:

[00186] Table 6

Compound ID Structure (ES, m/f7)
[M+H]*

99

CA 03179627 2022-11-21



WO 2021/243001

PCT/US2021/034488

Compound 211

Cl

Cl

N-((5-aminopyridin-3-yl)methyl)-N-
(2,3-dichlorobenzyl)-3,5-

difluorobenzamide

442.5

Compound 212

Cl

Cl

tert-butyl (5-((N-(2,3-dichlorobenzyl)-
3,5-difluorobenzamido)methyl)pyridin-

3-ylcarbamate

522.7

[00187] Preparation of N-((6-acetamidopyridin-3-yl)methyl)-N-(2-chloro-3-

methoxybenzyl)-3-fluorobenzamide (Compound 213)

/

o
c
Et;N, CHoCly
— N

I
O |\
N P
/N HNT N ©
HZN@J b'F /J*o

F

|
o]

Cl

[00188] Step 1: N-((6-acetamidopyridin-3-yl)methyl)-N-(2-chloro-3-methoxybenzyl)-

3-fluorobenzamide. To a stirred solution of 1-(pyridin-3-yl)ethan-1-amine (0.1 g, 239 umol)

in CH2Clz (2 ml), EtsN (20 uL, 263 umol) was added [ollowed by the addition of acetyl

chloride (7 ulL, 263 umol) The reaction mixture was stirred at RT for 8 hours. After

completion of reaction, the reaction mixture was washed with water (3 mL). The organic

laycr was removed, washed with Brine (3 ml), dricd over Na>SOq filtered, and concentrated
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under reduced pressure. The crude compound was purified by column chromatography to

obtain the title compound (0.085 g, 77%). MS m/z 460.8 [M +1]*.

[00189] The following compounds in Table 7 were prepared in a similar manner to
procedure described above:
[00190] Table7
Compound 1D Structure (ES, m/z)
[M+H]*
Compound 214 ?[C' 446.1
cl
LI
HN" N O
AR
N-((6-acetamidopyridin-3-yl)methyl)-
N-(2,3-dichlorobenzyl)-3-
fluorobenzamide
[00191] General Procedures VII
[00192] Preparation of (R)-N-(2,4-dichlorobenzyl)-3-fluoro-N-(1-(pyridin-3-

yDethyl)benzamide (Compound 153) and (S)-N-(2,4-dichlorobenzyl)-3-fluoro-N-(1-

(pyridin-3-yl)ethyl)benzamide (Compound 154).

]

K,COs, DMF, 55C
Step 1

[00193]

CI\@C‘DI
Chiral resolution N\n/©\
F
= | o
Nx

Step 1: Synthesis of N-(2, 4-dichlorobenzyl)-1-(pyridin-3-yl)ethan-1-amine.

TEA, DCM, RT
= | Step 2
N

CI\©;CI
... N\'(©\F
(0]

g, Y©©@Y©

Nx

To a stirred solution of 1-(pyridin-3-yl)ethan-1-amine (1 g, 8.18 mmol) in DMF (5 ml),

Potassium carbonate (2.26 g, 16.4 mmol) was added. 1-(bromomethyl)-2,4-dichlorobenzene

(2.55 g, 10.6 mmol) in DMF (5 ml) was added at room temperature. The reaction mixture
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was heated to 55°C for 2 hours. Afler completion of reaction, the reaction mixture was
diluted in Ethyl acetate (50 ml) and washed with cold water (3 x 50 ml). The organic layer
was washed with Brine (50 ml), dried over Na>SOy, filtered, and concentrated under reduced
pressure. The crude compound was purified by column chromatography to obtain the title
compound (0.6 g, 26%). MS n/z 281.46 [M +1]*.

[00194] Step 2: Synthesis of N-(2, 4-dichlorobenzyl)-3-fluoro-N-(1-(pyridin-3-
yDethyl)benzamide.

To a stirred mixture of N-(2, 4-dichlorobenzyl)- 1-(pyridin-3-yl)ethan-1-amine (0.6 g, 2.13
mmol) in DCM (6 ml), EtsN (0.54 g, 5.33 mmol) was added under nitrogen atmosphere. 3-
Fluorobenzoyl chloride (0.51 g, 3.20 mmol) was added dropwisc at room tcmpcraturc and the
rcaction mixturc was stirred at room tecmpceraturc for 45 minutes. After completion of
reaction, the reaction mixture was quenched with cold water (12 ml) and extracted with DCM
(2 x 20 ml). The combined organic layer was washed with Brine (20 ml), dried over Na2SOa,
filtered, and concentrated under reduced pressure. The crude compound was purified by
combi flash chromatography to obtain the title compound (0.2 g, 23%) as a racemic mixLure.
MS: Racemic m/z 404.4 [M+H]*. Chiral Prep HPLC: Shimadzu LC-20AP with UV Detector;
Column: CHIRALPAK IB-N (250*21) mm, 5u; Mobile Phase A: 0.1% DEA in Hexane,
Mobile Phase B: 0.1% DEA in Propan-2-ol; Isocratic gradient 85:15 (A:B), Column Flow: 18
mL/min. FR-1 (Isomer 1): Rt= 18.98; FR-2 (Isomer 2): Rt=25.87.

Isomer 1 Arbitrarily assigned as (R)-N-(2,4-dichlorobenzyl)-3-fluoro-N-(1-(pyridin-3-
yDethyl)benzamide (Compound 153) LCMS: m/z 404.3 [M+H]*. '"H NMR (400 MHz,
DMSO-de): 6 1.58 (d, J = 6.8 Hz, 3H), 4.26 (bs, 1H), 4.59 (d, / = 16.8 Hz, 1H), 5.15 (bs, 1H),
7.34-7.73 (m, 9H), 8.45 (d, / = 4.0 Hz, 2H).

Isomer 2 Arbitrarily assigned as (S)-N-(2,4-dichlorobenzyl)-3-fluoro-N-(1-(pyridin-3-
ylhethyl)benzamide (Compound 154) LCMS: n/z 404.3 [IM+H]*. '"H NMR (400 MHz,
DMSO-ds): 6 1.58 (d, J = 6.8 Hz, 3H), 4.27 (bs, 1H), 4.59 (d, / =16.8 Hz, 1H), 5.15 (bs, 1H),
7.33-7.72 (m, 9H), 8.46 (d, / = 4.0 Hz, 2H).

[00195] General Procedures VIII

[00196] Preparation of (R)-N-(1-(2,4-dichlorophenyl)propyl)-3-fluoro-N-(pyridin-3-
ylmethyl)benzamide (Compound 157) and (S)-N-(1-(2,4-dichlorophenyl)propyl)-3-
fluoro-N-(pyridin-3-ylmethyl)benzamide (Compound 158).
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NH2 = F /©Y
H\/O O S
° é 2 e C'Y© F |
N Cl 4

N N
c o Cl
NaCNBH,, MEOH TEA, DCM, RT
AcOH, RT Cl Step 2
Cl
F% F%
Chiral resolution N x-N . N N
Cl Cl

Cl Cl
[00197] Step 1. Synthesis of 1-(2, 4-dichlorophenyl)-N-(pyridin-3-ylmethyl) propan-1-
amine. A mixture of 1-(2.,4-dichlorophenyl)propan-1-one (0.500 g, 2.46 mmol), Pyridin-3-
ylmethanamine (0.32 g, 2.95 mmol) and Acelic acid (0.5 ml) in MeOH (5 ml) was allowed (o
stir at room temperature for 2 hours. Sodium cyanoborohydride (0.23 g, 3.69 mmol) and DCE
(0.5 ml) were added, and the reaction mixture was stirred at room temperature for 16 hours.
The reaction mixture was filtered through Celite. The filtrate was concentrated under reduced
pressure to give title compound (0.730 g, crude) as an oil. LCMS: m/z 295.2 [M+H]".
[00198] Step 2. Synthesis of N-(1-(2,4-dichlorophenyl)propyl)-3-fluore-V-(pyridin-3-
ylmethyl)benzamide. To a solution of 1-(2,4-dichlorophenyl)-N-(pyridin-3-
ylmethyl)propan-1-amine (0.73 g, 2.47 mmol) in anhydrous DCM (7.6 ml), 3-fluorobenzoyl
chloride (0.47 g, 2.96 mmol) was added under nitrogen atmosphere. Triethylamine (0.38 g,
3.71 mmol) was added drop wise at 0°C. The resulting reaction mixture was brought to room
temperature and stirred for another 4 hours. After completion of reaction, water (30 ml) was
slowly added, and the reaction mixture was extracted with DCM (2 x 100 ml). The combined
organic layer was washed with Brine (20 ml), dried over Na>SOy filtered, and concentrated
under reduced pressure. The crude compound was purified by Combi-flash chromatography
(RP Gold column) by using Acetonitrile and 0.1% formic acid in water to give the pure title
compound (0.160 g, 15.53%) as solid. Chiral Prcp HPLC: Water's PSFC-200 with UV
Detector; Column: CHIRALCEL OX-H (250%21) mm, Su; Mobile Phase A: LIQUID.CO>,
Mobile Phase B: 0.1% DEA in Methanol; Isocratic gradient 82:18 (A:B). Column Flow: 80
mL/min (100 bar). FR-1 (Isomer 1): Rt= 5.58; FR-2 (Isomer 2): Rt=7.97.
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Isomer 1 Arbitrarily assigned as (R)-N-(1-(2,4-dichlorophenyl)propyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide (Compound 157) LCMS: m/z 417.27 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 0.80 (t, /=6.8 Hz, 3H), 2.07 -2.15 (m, 1H), 2.21-2.23 (m, 1H),
4.44-4.55 (m, 2H), 5.35 (bs, 1H), 7.13-7.16 (m, 1H), 7.20 —7.27 (m, 3H), 7.35(d, J=7.2
Hz, 2H), 7.43-7.50 (m, 2H), 7.62 (d, J = 8.8 Hz, 1H), 8.14 (s, 1H), 8.32 (d, J =4.0 Hz, 1H).
Isomer 2 Arbitrarily assigned as (S)-N-(1-(2,4-dichlorophenyl)propyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide (Compound 158) LCMS: m/z 417.30 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 0.80 (t, J=6.4 Hz, 3H), 2.07 -2.15 (m, 1H), 2.21-2.23 (m, 1H),
4.43-4.55 (m, 2H), 5.35 (bs, 1H), 7.13-7.16 (m, 1H), 7.20 —7.27 (m, 3H), 7.35 (d, /= 8.0
Hz, 2H), 7.43-7.50 (m, 2H), 7.62 (d, J = 8.8 Hz, 1H), 8.14 (s, 1H), 8.32 (d, / = 4.4 Hz, 1H).

[00199] General Procedures IX

[00200] Preparation of (R)-N-(1-(2,4-dichlorophenyl)-2-methylpropyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide (Compound 159) and (S)-N-(1-(2.,4-dichlorophenyl)-2-
methylpropyl)-3-fluoro-N-(pyridin-3-ylmethyl)benzamide (Compound 160).

NH
~ 2
HO._:0 ? v 0]
H AN 20 O & | N._Ax N
cl ~~-N__ Hal
N
© Cl i prMgBr, THF, 0°C cl > cl
HATU, DIPEA, DMF Step 2 NaCNBH,, MeOH
cl RT, ON ACOH, RT
Step 1 cl cl Step 3 cl
F
/( )\ _O /[ j\ _0 /[ j\ _O
CI\(© F F I F F I F 2 I
o) 7 N N Chiral resolution N 2N J/ N x N
TEA, DCM, RT cl cl cl
Step 4
Cl cl cl

[00201] Step 1. Synthesis of 2,4-dichloro-/~N-methoxy-N-methylbenzamide. To a stirred
solution of 2.,4-dichlorobenzoic acid (10 g, 52.35 mmol) in dry DMF (100 ml) was added
N,O-dimethyl hydroxylamine hydrochloride (6.12g, 62. 74 mmol) followed by the addition of
HATU (29.0 g , 76.4 mmol) at 0°C. The reaction mixture was stirred at 0°C for 1 hour.
DIPEA (20.3 g. 157 mmol) was added dropwise at 0°C and the resulting reaction mixture

was stirred at room temperature for 4 hours. After completion of the reaction, water (250 ml)
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was slowly added, and the reaction was extracted with Ethyl acetate (2 x 100 ml). The
combined organic layer was washed with Brine (200 ml), dried over NaxSOy, filtered, and
concentrated under reduced pressure. The crude compound was purified by column
chromatography to give title compound (8.0 g, 65%) as an oil. LCMS: m/z 234.1 [M+H]".
[00202] Step 2. Synthesis of 1-(2, 4-dichlorophenyl)-2-methylpropan-1-one. A solution
of 2, 4-dichloro-N-methoxy-N-methylbenzamide (0.47 g, 2.01 mmol) in dry THF (5 ml) was
cooled to 0°C under Nitrogen atmosphere. Isopropylmagnesium bromide (5 ml, 5.04 mmol)
in THF was added dropwise at 0°C. The resulting reaction mixture was brought to room
temperature and heated at 60°C for 8 hours. After completion of reaction, saturated
Ammonium chloride solution (5 ml) was slowly added, and the reaction mixturc was
cxtracted with Ethyl acctate (2 x 25 ml). The combined organic laycr was washed with Brinc
(10 ml), dried over NazSQyq, filtered, and concentrated under reduced pressure. The crude
compound was purified by column chromatography to give title compound (0.04 g, 9%) as an
oil. "H NMR (400 MHz, DMSO-de): § 1.065 (d, J = 6.8 Hz, 6H), 3.25-3.35 (m, 1H), 7.55 (dd,
J=8.4Hz 1.6 Hz, 1H), 7.67 (d, J =84 Hz, 1H), 7.75 (d, J = 1.6 Hz, 1H).

[00203] Step 3. Synthesis of 1-(2, 4-dichlorophenyl)-2-methyl-N-(pyridin-3-ylmethyl)
propan-1-amine. A mixture of 1-(2,4-dichlorophenyl)-2-methylpropan-1-one (1 g, 4.6
mmol), Pyridin-3-ylmethanamine (2 g, 18.5 mmol) and Acetic acid (1 ml) in DCE (10 ml)
was stirred at room temperature for 2 hours. Sodium cyanoborohydride (0.43 g, 6.84 mmol)
and Methanol (1 ml) were added, and the reaction mixture was heated at 60°C for 24 hours.
After completion of reaction, the reaction mixture was filtered through Celite and the filtrate
was concentrated under reduced pressure. The crude compound was purified by Combiflash
column chromatography (RP-Gold column) using Acetonitrile and 0.1% formic acid in water
to give a pure title compound (0.260 g, 18%) as solid. LCMS: m/z 309.2 [M+H]*. 'H NMR
(400 MHz, DMSO-ds): § 0.75 (d, J = 6.8 Hz, 3H), 0.95 (d, J = 6.8 Hz 3H), 1.79-1.84 (mm,

1H), 3.28-3.31 (m, 1H), 3.57 (d, J =14 Hz, 1H), 3.73-3.74 (m, 1H), 7.30-7.33 (m, 1H), 7.48
(d, J=7.2 Hz, 1H), 7.55 (s, 1H), 7.65-7.69 (m, 2H), 8.44 (s, 2H).

[00204] Step 4. Synthesis of N-(1-(2,4-dichlorophenyl)-2-methylpropyl)-3-fluoro-/V-
(pyridin-3-ylmethyl) benzamide. A solution of 1-(2,4-dichlorophenyl)-2-methyl-N-(pyridin-
3-ylmethyl)propan-1-amine (0.26 g, 0.84 mmol) in DCM (2.6 ml) was cooled to 0°C. 3-
Fluorobenzoyl chloride (0.198 g, 1.25 mmol) was added under nitrogen atmosphere followed
by the drop wise addition of Triethylamine (0.35 g, 3.43 mmol) at 0°C. The resulting reaction
mixture was brought to room temperature and stirred for another 4 hours. After completion of

reaction, water (5 ml) was slowly added, and the reaction mixture was extracted with Ethyl
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acelate (2 x 15 ml). The combined organic layer was washed with Brine (15 ml), dried over
NazSOy, filtered, and concentrated under reduced pressure. The crude compound was purified
by Combiflash column chromatography (RP Gold column) using Acetonitrile and 0.1%
formic acid in water to give the pure title compound (0.040 g, 11%) as solid. Chiral Prep
HPLC: Shimadzu LC-20AP with UV Detector: CHIRALPAK IH 250*%21 mm, 5u; Mobile
Phase A: 0.1% DEA in Hexanes, Mobile Phase B: 0.1% DEA in Propan-2-ol: Methanol
(50:50); Isocratic gradient 90:10 (A:B), Column Flow: 18 mL/min (100 bar). FR-1 (Isomer
): Rt=10.71; FR-2 (Isomer 2): Rt= 17.03.

Isomer 1 Arbitrarily assigned as (R)-N-(1-(2,4-dichlorophenyl)-2-methylpropyl)-3-fluoro-
N-(pyridin-3-ylmethyl)benzamide (Compound 159) LCMS: m/z 431.1 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 0.81 (d, J = 6.4 Hz, 3H), 1.20 (d, J = 6.4 Hz, 3H), 2.80-2.86 (m,
1H), 4.55-4.65 (m, 2H), 5.55 (bs, 1H), 7.10-7.19 (m, 3H), 7.23-7.29 (m, 3H), 7.43-7.48 (m,
1H), 7.53 (s, 1H), 7.77 (d, /= 8.4 Hz, 1H), 8.03 (bs, 1H), 8.30 (d, /= 3.6 Hz, 1H).

Isomer 2 Arbitrarily assigned as (S)-N-(1-(2,4-dichlorophenyl)-2-methylpropyl)-3-fluoro-
N-(pyridin-3-ylmethyl)benzamide (Compound 160) LCMS: m/7 431.4 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 0.81 (d, J=6.4 Hz, 3H), 1.20 (d, J = 6.4 Hz, 3H), 2.80-2.86 (mm,
1H), 4.55-4.65 (m, 2H), 5.55 (bs, 1H), 7.10-7.19 (m, 3H), 7.23-7.29 (m, 3H), 7.43-7.48 (m,
1H), 7.53 (s, 1H), 7.77 (d, / = 8.4 Hz, 1H), 8.03 (bs, 1H), 8.30 (d, /= 3.6 Hz, 1H).

[00205] General Procedures X

[00206] Preparation of (R)-N-(1-(2,4-dichlorophenyl)-2-hydroxyethyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide (Compound 161) and (S)-N-(1-(2,4-dichlorophenyl)-2-
hydroxyethyl)-3-flu0r0-N-(pyridin-3-ylmethyl)benzamide (Compound 162).

O Cl

J (o
o} NBS, AIBN, CCl, Br
cl __se°C.4h F
Step 1 Eth ACN,RT, 2h Eth DMAP, DCM, RT
Step 2 Step 3
Cl

~o N N NaBHs MeOH RT 4 N ~ N _Chiral resolution HO
cl Step 4 Cl
Cl

& al cl

[00207] Step 1. Synthesis of Methyl 2-bromo-2-(2, 4-dichlorophenyl)acetate. To a
stirred solution of Mecthyl 2-(2.4-dichlorophenyl)acetate (0.5 g, 2.28 mmol) in Carbon
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tetrachloride (5 ml) was added N-Bromosuccinimide (0.41 g, 2.28 mmol) and AIBN (0.074 g,
0.45 mmol). The reaction mixture was heated at 90°C for 4 hours. After completion of the
reaction, the solvent was evaporated and the crude product was purified by column
chromatography to give title compound (0.6 g, 88%). 'H NMR (400 MHz, CDCl5): & 3.83 (s,
3H), 5.88 (s, 1H), 7.34 (d, /=8.8 Hz, 1H), 7.44 (s, 1H), 7.76 (d, J = 8.4 Hz, 1H).

[00208] Step 2. Synthesis of Methyl 2-(2, 4-dichlorophenyl)-2-((pyridin-3-
ylmethyl)amino)acetate. To a solution of methyl 2-bromo-2-(2, 4-dichlorophenyl)acetate
(0.4 g, 1.34 mmol) in anhydrous Acetonitrile (4 ml) under an atmosphere of Nitrogen, was
added triethylamine (0.26 ml, 1.85 mmol) and 3-Picolylamine (0.116 mg, 1.07 mmol). The
resulting reaction mixturc was brought to room temperature and stirred for 5 hours. After
complction of rcaction, watcr (15 ml) was addcd slowly, and the rcaction mixturc was
extracted with Ethyl acetate (3 x 10 ml). The combined organic layers were washed with
Brine (10 ml), dried over NaxSOy, filtered, and concentrated under reduced pressure. The
crude compound was purified by combi-flash chromatography to give the title compound
(0.280 g, 64%) as gum. LCMS: m/z 325.2 [M*+1]. '"H NMR (400 MHz, CDCl3): 8 3.74 (s,
3H), 3.82 (s, 2H), 4.86 (s, 1H), 7.28-7.30 (bs, 2H), 7.39 (d. J = 8.0 Hz, 1H), 7.45 (s, 1H), 7.71
(d, J=6.8 Hz, 1H), 8.56 (s, 2H).

[00209] Step 3. Synthesis of Methyl 2-(2,4-dichlorophenyl)-2-(3-fluoro-N-(pyridin-3-
ylmethyl)benzamido) acetate. Methyl 2-(2, 4-dichlorophenyl)-2-((pyridin-3-
ylmethyl)amino)acetate (0.28 g, 0.86 mmol), Triethylamine (0.66 ml, 2.06 mmol), DMAP
(0.02 g, 0.16 mmol) and DCM (3 ml) was stirred for 5 minutes at room temperature under
Nitrogen atmosphere. 3-Fluorobenzoyl chloride (0.204 g, 1.28 mmol) was added dropwise to
the reaction mixture. The reaction mixture allowed to stir at room temperature for 16 hours.
After complcetion of reaction, the rcaction mixturc was pourcd into solution of saturated
Sodium bicarbonate (10 ml) and extracted with Dichloromethane (3 x 10 ml). The combined
organic layer was washed with Brine (10 ml), dried over Na>SOq, filtered, and concentrated
under reduced pressure. The crude compound was purified by column chromatography to
give title compound (0.23 g, 59%) as gum. LCMS: m/z 447.3 [M+H]".

[00210] Step 4. Synthesis of N-(1-(2,4-dichlorophenyl)-2-hydroxyethyl)-3-fluoro-N-
(pyridin-3-ylmethyl) benzamide. To a solution of Methyl 2-(2,4-dichlorophenyl)-2-(3-
fluoro-N-(pyridin-3-ylmethyl)benzamido)acetate (0.17 g, 0.39 mmeol) in Methanol (6 ml),
Sodium borohydride (0.298 g, 7.9 mmol) was added portion wise at 0°C. The resulting
reaction mixture was brought to room temperature and stirred for another 16 hours. After

completion of reaction, saturated ammonium chloride solution (50 ml) was added slowly, and
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the reaction mixture was extracted with Dichloromethane (2 x 30 ml). The combined organic
layers were washed with Brine (20 ml), dried over Na2SOqy, filtered, and concentrated under
reduced pressure. The crude product was purified by column chromatography to give the title
compound (0.12 g, 75%) as gum. Chiral Prep HPLC: Water's PSFC-200 with UV Detector;
Column: CHIRALPAK IH (250*21) mm, Su; Mobile Phase A: Liquid COz, Mobile Phase B:
0.1% DEA in IPA: ACN (50:50); Isocratic gradient 80:20 (A:B), Column Flow: 80 mL/min
(100 bar). FR-1 (Isomer 1): Rt= 4.5 Imin; FR-2 (Isomer 2): Rt=9.80min.

Isomer 1 Arbitrarily assigned as (R)-N-(1-(2,4-dichlorophenyl)-2-hydroxyethyl)-3-fluoro-
N-(pyridin-3-ylmethy)benzamide (Compound 161) LCMS: n/z 419.1 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 3.92-3.97 (m, 1H), 4.07-4.11 (m, 1H), 4.49 (d, J = 16.4 Hz, 1H),
4.62-4.66 (m, 1H), 5.10 (br s, 1H), 5.40 (br s, 1H), 7.15-7.18 (m, 1H), 7.25-7.47 (m, 7TH),
7.62 (d, J=8.4 Hz, 1H), 8.20 (s, 1H), 8.32 (d, J =4.0 Hz, 1H).

Isomer 2 Arbitrarily assigned as (S)-N-(1-(2,4-dichlorophenyl)-2-hydroxyethyl)-3-fluoro-
N-(pyridin-3-ylmethyl)benzamide (Compound 162) LCMS: m/z 419.1 [M+H]*. '"H NMR
(400 MHz, DMSO-ds): 6 3.92-3.98 (m, 1H), 4.08-4.10 (m, 1H), 4.49 (d, J = 16.0 Hz, 1H),
4.62-4.66 (m, 1H), 5.11 (br s, 1H), 5.40 (br s, 1H), 7.15-7.18 (m, 1H), 7.22-7.47 (m, 7TH),
7.62 (d, J=8.0 Hz, 1H), 8.20 (s, 1H), 8.32 (d, J =4.4 Hz, 1H).

[00211] General Procedures XI

[00212] Preparation of (R)-N-(1-(4-carbamoyl-2-chlorophenyl)ethyl)-3-fluoro-N-
(pyridin-3-ylmethyl)benzamide (Compound 163) and (S)-N-(1-(4-carbamoyl-2-
chlorophenyl)ethyl)-3-fluoro-N-(pyridin-3-ylmethyl)benzamide (Compound 164).
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[00213] Step 1. Synthesis of 1-(4-bromo-2-chlorophenyl)ethan-1-amine. To a stirred
solution of 1-(4-bromo-2-chlorophenyl)ethan-1-one (10 g, 42.82 mmol) in Methanol (200
ml), Molecular sieves (20 g) were added followed by the addition of hydroxylamine
hydrochloride (8.93 g, 128.48 mmol). The reaction mixture was stirred al room temperature
for 16 hours. After completion of reaction, the reaction mixture was filtered through Celite
and the filtrate was evaporated to dryness. The crude solid was triturated with 10 % Ethyl
Acetate in Hexanes (20 ml) followed by n-pentane (20 ml) and decanted to obtain the 1-(4-
bromo-2-chlorophenyl)ethan-1-one oxime (10 g). LCMS: m/z 249.7 [M+H]*.

[00214] 1-(4-bromo-2-chlorophenyl)ethan- 1-one oxime (10 g, 40.24 mmol) was dissolved
in EtOH:AcOH (1:1, 200 ml) and Zinc powder (21.05 g, 322 mmol) was added portionwise
at room temperature (caution: exothermic reaction). The reaction was stirred at room
temperature for 18 hours. After completion of reaction, the reaction mixture was filtered
through Cclitc and the filtratc was cvaporated to dryncss. The crude residuc was neutralized
with sodium bicarbonate solution to adjust pH to 8. The product was extracted with EtOAc (3
x 100 ml). Combined organic layer was dried over NaxSOy, filtered, and concentrated under
reduced pressure. The crude compound was triturated with n-pentane (2 x 50 ml) and
decanted to obtain the title compound (5.05 g, 50%, 2 steps). LCMS: m/z 235.8 [M+H]*.
[00215] Step 2. Synthesis 1-(4-brome-2-chlorophenyl)-V-(pyridin-3-ylmethyl)ethan-1-
amine. To a stirred mixture ol 1-(4-bromo-2-chlorophenyl)ethan-1-amine (5.0 g, 21.32

mmol) in DMF (50 ml), Potassium carbonate (8.84 g, 64.0 mmol) was added. 3-
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(chloromethyl)pyridine. HCI (4.54 g, 27.7 mmol) was added at room temperature. The
reaction mixture was heated to 60°C for 16 hours. After completion of reaction, the reaction
mixture was quenched with cold water 150 ml and extracted with Ethyl acetate (3 x 50 ml).
The combined organic layer was washed with cold water (2 x 50 ml), dried over Na>SOx4,
filtered, and concentrated under reduced pressure. The crude compound was purified by RP
Gold column chromatography using Acetonitrile and 0.1% formic acid in water to give the
pure title compound (3.5 g, 50%). LCMS: m/z 326.0 [M+H]".

[00216] Step 3. Synthesis of N-(1-(4-bromo-2-chlorophenyl)ethyl)-3-fluoro-/-
(pyridin-3-ylmethyl)benzamide. To a stirred mixture of 1-(4-bromo-2-chlorophenyl)-/NV-
(pyridin-3-ylmethyl)cthan-1-amine (3.5 g, 10.7 mmol) in DCM (35 ml), EtsN (2.72 g, 26.9
mmol) was addcd at room tempceraturc undcr nitrogen atmospherce. The rcaction mixturc was
cooled to 0°C and 3-Fluorobenzoylchloride (2.55 g, 16.1 mmol) was added dropwise. The
reaction mixture was stirred at 15°C for 1 hour. After completion of reaction, the reaction
mixture was quenched with Sodium bicarbonate solution (35 ml) and extracted with DCM (2
x 35 ml). The combined organic layer was washed with water (2 x 50 ml) followed by Brine
(50 ml), dried over NaxSOy, filtered, and concentrated under reduced pressure. The crude
compound was purified by Combiflash column chromatography to give the title compound
(3.0 g, 62%). LCMS: m/z 447.0 [M+H]*.

[00217] Step 4. Synthesis of Methyl 3-chloro-4-(1-(3-fluoro-N-(pyridin-3-
ylmethyl)benzamido) ethyl)benzoate. To a stirred mixture of N-(1-(4-bromo-2-
chlorophenyl)ethyl)-3-fluoro-N-(pyridin-3-ylmethyl)benzamide (1 g, 2.23 mmol) in MeOH
(20 ml) were added Sodium acetate (0.531 g, 6.48 mmol), Palladium acetate (0.050 g, 0.23
mmol) and Pd(dppf)Cl» (0.163 g, 0.23 mmol) at room temperature in hydrogenator. Carbon
monoxidc (g) pressurc (125 psi) was applicd and hydrogenator was hcated to 70°C for 16
hours. After completion of reaction, reaction mixture was filtered through Celite and the
filtrate was concentrated. The crude compound was purified by Combiflash column
chromatography to give title compound (0.625 g, 65%). LCMS: m/z 427.0 [M+H]".
[00218] Step 5. N-(1-(4-carbamoyl-2-chlorophenyl)ethyl)-3-fluoro-N-(pyridin-3-
ylmethyl) benzamide. A stirred solution of Methyl 3-chloro-4-(1-(3-fluoro-N-(pyridin-3-
ylmethyl)benzamido) ethyl)benzoate (0.625 g, 1.46 mmol) in MeOH (12.5 ml) was purged
with Ammonia gas for 15-30 minutes at -78°C. The reaction mixture was stirred at room
temperature for 16 hours. After completion of reaction, the reaction mixture was
concentrated. The crude compound was purified by RP Gold column chromatography using

Acetonitrile and 0.1% formic acid in water to give the pure title compound (0.160 g, 26%).
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Chiral Prep HPLC: Walter's PSFC-200 with UV Detector; Column: CHIRALPAK IB-N
(250*21) mm, Su; Mobile Phase A: LIQUID.CO2, Mobile Phase B: 0.1% DEA in IPA: ACN
(50:50); Isocratic gradient 78:22 (A:B), Column Flow: 80 mL/min (100 bar). FR-1 (Isomer
1): Rt=5.93min; FR-2 (Isomer 2): Rt= 6.28min.

[00219] Isomer 1 Arbitrarily assigned as (R)-N-(1-(4-carbamoyl-2-chlorophenyl)ethyl)-
3-fluoro-N-(pyridin-3-ylmethyl)benzamide (Compound 163) LCMS: m/z 412.0 [M+H]".
'"H NMR (400 MHz, DMSO-d¢): § 1.64 (d, J = 7.2 Hz, 3H), 4.49-4.59 (m, 2H), 5.50 (bs, 1H),
7.17-7.29 (m, 4H), 7.44-7.50 (m, 2H), 7.67 (d, J = 8.0 Hz, 1H), 7.80-7.83 (m, 2H), 8.23 (bs,
1H), 8.33 (d, J = 4.0 Hz, 1H).

[00220] Isomer 2 Arbitrarily assigned as (S)-N-(1-(4-carbamoyl-2-chlorophenyl)ethyl)-
3-fluoro-N-(pyridin-3-ylmethyl)benzamide (Compound 164) LCMS: m/z 412.0 [M+H]".
"H NMR (400 MHz, DMSO-de): 8 1.64 (d, J = 7.2 Hz, 3H), 4.49-4.58 (m, 2H), 5.50 (bs, 1H),
7.17-7.28 (m, 4H), 7.45-7.50 (m, 2H), 7.67 (d, J/ = 8.0 Hz, 1H), 7.80-7.83 (m, 2H), 8.23 (bs,
1H), 8.33 (d, J = 4.0 Hz, 1H).

[00221] The following compounds in Table 8 were prepared in a similar manner to
General Procedures VII-XI described above:

[00222] Table8

Compound ID | Structure TH NMR (400 (ES, m/7)
MHz, DMSO) 6 [M+H]*

Compound 155 | ClI Cl 1.66 (bs, 3H), 4.40 403.58
m/ C (d, J=16.0 Hz,
F

N 1H). 4.67 (bs, 1H),

@ O 5.02-5.04 (m, 1H),

N 7.16-7.19 (m, 1H),
(R)-N-(1-(2,4- 7.19-7.75 (m, 8H),

dichlorophenyl)ethyl)-3-fluoro-N- | g 54 (bs, 1H), 8.32
(pyridin-3-ylmethyl)benzamide (d, J = 4.4 Hz, 1H).

Compound 156 | CI Cl 1.66 (bs, 3H), 4.40 403.57
\CQ\\“ (d,J=15.6 Hz,
7‘/©\|: 1H), 4.68 (bs, 1H),

-~ © 5.04 (bs, 1H), 7.16-
7.19 (m, 1H), 7.19-
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(R)-5-((N-(1-(2,3-
dichlorophenyl)ethyl)-3,5-
difluorobenzamido)methyl)picolin

ic acid

(S)-N-(1-(2,4- 7.64 (m, 8H), 8.22
dichlorophenyl)ethyl)-3-fluoro-N- | (bs, 1H), 8.32 (d, J
(pyridin-3-ylmethyl)benzamide =4.0 Hz, 1H).
Compound 166 F 475.4
0
F © F )~ TOH
N N
cl
OMe
(R)-5-((N-(1-(2-chloro-3-
methoxyphenyl)propyl)-3,5-
difluorobenzamido)methyl)picolin
ic acid
Compound 167 F 475.1
O
F © Z i OH
ot N x
Cl
OMe
(S)-5-((N-(1-(2-chloro-3-
methoxyphenyl)propyl)-3.5-
difluorobcnzamido)methyl)picolin
ic acid
Compound 173 O%,-COH 8.32 (s, 1H), 7.84 465.0
Z N (d, J=8.0Hz, 1H),
Cl N 7.61(d, J=7.38,
C'\©)\N 1.9 Hz, 2H), 7.48
O)\QF dd, 7=8.0,15
i Hz, 1H), 7.35 (t, J

=7.9Hz, 1H), 7.31
—-7.21 (m, 1H),
7.17(,J=6.1,
2H), 5.49 (s, 1H),
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4.72-4.56 (m, 2H),
1.66 (d, J=7.0 Hz,
3H)
Compound 174 O OH 8.32 (s, IH), 7.84 465.0
ZN (d. J=8.0Hz, 1H),
ooy ' 7.61 (td. J = 8.1,
C'\©AN 1.9 Hz, 2H), 7.48
O)\QF dd, J=8.0,15
! Hz, 1H),7.35 (t, J
(S)-5-((N-(1-(2,3- =7.9Hz, 1H), 7.27
dichlorophenylethyl)-3,5- (t, J=9.4,2.4 He,
difluorobenzamido)methyl)picolin 1H), 7.17 (dt, J =
ic acid 6.1,2.1 Hz, 2H),
5.49 (s, 1H), 4.64
(q. J=16.7 Hz,
2H), 1.66 (d, J =
7.0 Hz, 3H).
Compound 254 O oM 479.3
Cl i I\‘
F
(R)-5-((N-(1-(2,3-
dichlorophenyl)propyl)-3,5-
difluorobenzamido)methyl)picolin
ic acid
Compound 255 OO 479.3
“ N
o N
F
(5)-5-((N-(1-(2.3-
dichlorophenyl)propyl)-3,5-
difluorobenzamido)methyl)picolin
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ic acid

[00223] Synthesis of 2-(4-((N-(2,4-dichlorobenzyl)-3,5-difluorobenzamido)methyl)-
1H-pyrazol-1-yl)acetic acid (Compound 165).

-N
/@f\NHz N HN\\ Step 1 NaBH(OAc)3 /E:(\ﬁ/\i\,NH
N
Cl Cl
Cl Cl P
(0]

[00224] Step 1. 1H-pyrazole-4-carbaldehyde (1 g, 10.4 mmol) and 1-(2,4-
dichlorophenyl)methanamine (2.00 g, 11.4 mmol) were combined in DCM (25 mL) and
stirred at room temperature before the addition of sodium triacetoxyborohydride (3.30 g, 15.6
mmol). The mixture was stirred overnight under an atmosphere of nitrogen. The reaction was
quenched with saturated NaHCOj3 solution and the product was extracted with DCM. The
combined organic extracts were dried over Na2SOs4, filtered, and concentrated. The residue
was purified by reverse phase chromatography (Biotage 60g C18 cartridge; 5-50%
CH3CN/H20 with 0.1% formic acid gradient) to afford N-((1H-pyrazol-4-yl)methyl)-1-(2.4-
dichlorophenyl)methanamine. ES m/z 256.0 [M+H]".

HN—N
HN—N P
~ o)
E Step 2 HATU, EtsN E
. OH N
or F SDSN
cl Cl

[00225] Step 2. N-((1H-pyrazol-4-yl)methyl)-1-(2.,4-dichlorophenyl)methanamine (925
mg, 3.6 mmol) and 3,5-difluorobenzoic acid (573 mg, 3.6 mmol), Et3N (1.00 mL, 7.2 mmol),
and HATU (1.64 g, 4.32 mmol) were combined in DMF (25 mL) and stirred at room
temperature overnight. The reaction was quenched with saturated NaHCO3 solution and the
product was extracted with DCM. The combined organic extracts were dried over Na>SOx,
filtered, and concentrated. The residue was purified by reverse phase chromatography
(Biotage 60g C18 cartridge; 5-50% CH3CN/H20 with 0.1% formic acid gradicnt) to afford N-
((1H-pyrazol-4-yl)methyl)-N-(2,4-dichlorobenzyl)-3,5-diflnorobenzamide. ES n/z 396.0
[M+H]*.
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Step 3 Ko.COs N~N

- ON + /\oj\/Br _ o S/
Ty o

Cl

[00226] Step 3. N-((1H-pyrazol-4-yl)methyl)-N-(2.4-dichlorobenzyl)-3,5-
difluorobenzamide (461 mg, 1.1 mmol) and K2CO3 (322 mg, 2.2 mmol) were combined
in DMF (15 mL). After 15 minutes, ethyl 2-bromoacetate (183 mg, 1.1 mmol) was added.
The reaction was stirred at room temperature overnight. The reaction quenched with
saturated Brine solution and the product was extracted with DCM. The combined organic
extracts were dried over Na:2SOy, filtered, and concentrated. The residue was purified by
reverse phase chromatography (Biotage 60g C18 cartridge; 5-50% CH3CN/H2O with 0.1%
formic acid gradient) to afford ethyl 2-(4-((N-(2,4-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)-1H-pyrazol-1-yl)acetate. ES n/z 482.1 [M+H]".

( OQSOH

o)
OQS Step 4 NaOH N-N
N—-N 0
P F
0
. N
N
F
! cl -
cl

Cl
[00227] Step 4. 40mg ester leq., 2eq. 1M NaOH. ethyl 2-(4-((N-(2.,4-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)-1H-pyrazol-1-yl)acetate (40 mg, 0.083 mmol) was dissolved in
MeOH (1mL) and 1M aq. NaOH (166 uL., 0.166 mmol) was added. The reaction was stirred
at room temperature for 6 hours. The residue was purified by reverse phase chromatography
(Biotage 60g C18 cartridge; 5-50% CH3CN/H20 with 0.1% formic acid gradient) to afford 2-
(4-((N-(2,4-dichlorobenzyl)-3,5-difluorobenzamido)methyl)- 1H-pyrazol- 1-yl)acetic acid. ES
m/z455.0 [M+H]".
[00228] The following compounds in Table 9 were prepared in a similar manner to
methods and procedures described above:

[00229] Table9
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1D

Structure / Name

TH NMR
(400 MHz,
DMSO) 6

(ES, m/z)
[M+H]*

Compound 169

N-((6-(1H-tetrazol-5-yl)pyridin-3-
yDmethyl)-N-(2-chlorobenzyl)-3,5-

difluorobenzamide

4414

Compound 170

l \
0 = N,I\I
F H

I
N o -N

é(m

N-((6-(11I-pyrazol-5-yl)pyridin-3-
yl)methyl)-N-(2-chlorobenzyl)-3,5-

difluorobenzamide

439.4

Compound 171

Cl

N-((6-(1H-1,2,3-triazol-5-
yDpyridin-3-ylymethyl)-N-(2-
chlorobenzyl)-3,5-

difluorobenzamide

440.5
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Compound 175 (/ ,\\N 473.0

N7 |
o X

F Cb@\CI

N-((6-(1H-pyrazol-1-yD)pyridin-3-

yDmethyl)-N-(2,4-dichlorobenzyl)-

3,5-difluorobenzamide

Compound 215 E @ | 8.32(d.J= 480.9
N OO 4.7 Hz, 1H),

N 8.15 (s, 1H),
o) Cl 7.64(d,J) =
8.4 Hz, 1H),

Cl 7.44 (s, 1H),

methyl (S)-3-(2.4-dichlorophenyl)- 736 )=
3-(3.5-difluoro-N-(pyridin-3- 6.6 Hz, 2H),
ylmethyl)benzamido)propanoate 7.28 (s, 1H),
7.15(dd, J =
8.0, 4.4 Hz,
3H), 5.86 (s,
1H), 4.55 (s,
2H), 3.52 (s,
3H), 3.31 (d,
J=6.1 Hz,
2H).

Compound 216 x 481.0
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methyl (R)-3-(2,4-dichlorophenyl)-
3-(3,5-difluoro-N-(pyridin-3-
ylmethyl)benzamido)propanoate

Compound 217 Cl 8.32 (s, 1H), 466.0
762, J=
O Cl 8.1 Hz, 1H),
F N 7.54 (s, 1H),
“Z >N 742, J=
F ~ 2.7 Hz, 2H),
0% “NH, 7.35-7.20
N-((6-(2-amino-2-oxoethyl)pyridin- (m, SH), 6.74
3-yDmethyl)-N-(2,4- (s, 1H), 4.60
dichlorobenzyl)-3,5- (d,¥=15.2
difluorobenzamide Hz, 4H), 3.59
(s, 2H), 3.10
(s, 1H).
Compound 218 Cl 8.30 (s, 1H), 452.9
754, )=
0 Cl 11.7 Hz, 2H),
F N 7.41 (s, 2H),
Z N 729, J=
F A oH 9.4 Hz, 1H),
N-(2,4-dichlorobenzyl)-3,5- 723 (d,J=
difluoro-N-((6-(2- 7.5 Hz, 3H),
hydroxyethyl)pyridin-3- 4.62 (s, 2H),
yDmethyl)benzamide 4.57 (s, 2H),
441 (d,J=
5.5 Hz, 1H),
376 (q,J =
6.4 Hz, 2H),
289 (t, )=
6.8 Hz, 2H).
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Compound 219 12.52 (s, 1H), 453.1
8.38 (s, 1H),
7.83 (s, 1H),
7.68 (s, 1H),
745 -7.24
(m, 4H), 7.28
—7.20 (m,
2H), 6.57 (s,
1H), 4.69 (s,
2H), 4.62 (s,
2H), 2.29 (s,
3H), 1.31 (d,
J=17.3 Hz,
1H), 0.90 (1, ]
=6.8 Hz,
1H).

N-(2-chlorobenzyl)-3,5-difluoro-N-
((6-(3-methyl-1H-pyrazol-5-
yDpyridin-3-yl)mcthyl)benzamide

n

Compound 220 12.80 (s, 1H), 473.3
8.32(d,J =
F N 4.8 Hz. 1H),
HNNZ N 8.10 (s, 1H),
7.53 (s, 2H),
746(d.J=

Cl 8.4 Hz, TH),
(R)-N-((2,4-dichlorophenyl)(1H- 742 _733
pyrazol-4-yl)methyl)-3,5-difluoro- (m, 3H), 7.27
N-(pyridin-3-ylmethyl)benzamide (t, 7 =9.5 Hz,
1H), 7.14 (dd,
J=79,4.7
Hz, 1H), 7.03
(d,J =6.5Hz,
2H), 6.47 (s,
1H), 4.90 (d,
J=16.3 Hz,
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1H), 4.68 (d,
J=16.3 Hz,
1H).

Compound 221 O 8.39 (s, 1H), 455.6
HN

HN P 7.70 (s, 2H),

7.45-7.19

(m, 6H), 6.03

- o (s, 1H), 4.71
\Q)\N _4.60 (m,
0 an
Cl

N-(2-chlorobenzyl)-3.5-difluoro-N-
((6-(5-ox0-2,5-dihydro-1H-pyrazol-

N/|

3-yDpyridin-3-yl)methyl)benzamide

Compound 222 F 12.77 (s, 1H), 473.1

831(d,J =
© 7
F \ 4.7 Hz, 1H),
N ==

H,\',j,,,, N 8.10 (s, 1H),

Cl 7.52 (s, 2H),
746(d, )=

Cl 8.5 Hz, 1H),

(S)-N-((2.4-dichlorophenyl)(1H- 7.39 (dd, J =

pyrazol-4-yDmethyl)-3,5-difluoro- 8.6, 2.2 Hz.
N-(pyridin-3-ylmethyl)benzamide 1H), 7.35 (s,
2H), 7.31 —
7.22 (m, 1H),
7.14(dd, J =
7.9, 4.7 Hz,
1H), 7.06 —
6.99 (m, 2H),
6.46 (s, 1H),
4.89(d,J =
16.3 Hz, 1H),
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468 (d,J =
16.3 Hz, 1H).

Compound 223 14.12 (s, TH), 507.3
8.48 (s, 1H),
7.88(d,J=
8.1 Hz, 1H),
7.82 (s, 1H),
742 -7.30
(m, 2H), 7.33
—7.10 (m,
3H), 4.69 (d,
J=15.6 Hy,
4H).

N-(2-chlorobenzyl)-3,5-difluoro-N-
((6-(3-(trifluoromethyl)- 1H-pyrazol-
5-yDpyridin-3-yDmethyl)benzamide

Compound 224 (I) 8.19 (s, 1H), 483.3
7.70(d, T =
0 Cl 16.5 Hz, 2H),
F ‘e
N~ 7.48 (d,J =
| > 8.2 Hz, 1H),
F ~
N = 7.37-17.23
HN—p
N (m, 2H), 7.21
(5)-N-((6-(1H-pyrazol-5-yDpyridin- | 4q j =79,
3-yDmethyl)-N-(1-(2-chloro-3- 1.4 Hz. 1H)
methoxyphenylDethyl)-3,5- 7.18 -7.10
difluorobcnzamide (m, 2H), 7.09

—7.02 (m,
1H), 6.77 (d,
J=2.1Hz,
1H), 4.54 (s,
2H), 3.77 (s,
3H), 1.63 (d,
J=7.0Hz,
3H), 1.29 (d,
J=54Hz,
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2H), 0.90 (d,
J=10.1,7.1
Hz, 1H)

Compound 225

~
7
N =

HN~,\1

(R)-N-({(6-(1H-pyrazol-5-yl)pyridin-
3-yDmethyl)-N-(1-(2-chloro-3-
methoxyphenyl)ethyl)-3,5-

difluorobenzamide

8.19 (s, 1H), 483.3
770, )=
16.5 Hz, 2H),
748 (d,J=
8.2 Hz, 1H),
7.37-7.23
(m, 2H), 7.21
dd, ] =7.9,
1.4 Hz, 1H),
7.18-7.10
(m, 2H), 7.09
—7.02 (m,
1H), 6.77 (d,
J=2.1Hz,
1H), 4.54 (s,
2H), 3.77 (s,
3H), 1.63 (d,
J=70Hz,
3H). 1.29 (d.
J=54Hz,
2H), 0.90 (dt,
J=10.1,7.1
Hz, 1H)

Compound 226

8.19 (s, LH),
7.72 (s, 2H),
7.67 (s, 1H),
748 (d,J =
8.3 Hz, 1H),
7.37 —7.09
(m. 5H), 7.06
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(R)-5-((N-(1-(2-chloro-3.4-
dimethoxyphenyl)propyl)-3,5-
difluorobenzamido)methyl)picolinic

acid

(dd, T =8.2,
1.3 Hz, 1H),
6.77 (4, =

2.2 Hz, 1H),
5.50 (s, 1HD),
453 (s, 2H),
3.77 (s, 3H),
2.61 (s, 1H),
1.63(d,J =

7.0 Oz, 3H),
1.28 (s, 2H),
0.90 (q,J =

6.7 Hz, 1H).

Compound 227

(S)-5-((N-(1-(2-chloro-3.4-
dimethoxyphenyl)propyl)-3.5-
difluorobenzamido)methyl)picolinic

acid

8.22 (s, 1H),
7.77(d,J =
8.0 Hz, 1H),
749 (d, T =
7.9 Hz, 1H),
728(d.J =
8.7 Hz, 2H),
7.17 (s, 2H),
6.95(d,J =
8.7 Hz, 1H),
4.66 (s, 1H),
447 (d,J =
16.7 Hz, 1H),
3.79 (s, 3H),
3.63 (s, 3H),
2.09 (dt, J =
14.5,7.0 Hz,
1H), 0.79 (s,
4H).
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Compound 228

/@‘/ N
o™

(R)-5-((N-(1-(2-chloro-3-

ethoxyphenyl)propyl)-3,5-

difluorobenzamido)methyl)picolinic

acid

8.23 (s, 1H), 489.7
779, )=
8.0 Hz, 1H),
7.52(d.J=
8.1 Hz, 1H),
7.33-7.15
(m, 4H), 7.18
—7.13 (m,
1H), 6.99 (dd,
J=8.1,16
Hz, 1H), 5.35
(s, 1H), 4.64
(s, 1H), 4.53
d,J=16.6
Hz, 1H), 4.04
(dddd, J =
16.8, 13.9,
38.4,4.9 Hz,
2H), 2.27 (s,
2H), 2.12
(ddd, J =
13.8,7.5.5.8
Hz, 1H), 1.33
(t, ] =69 Hz,
3H), 0.81 (t, ]
=72 Hz,
3H).

Compound 229

8.23 (s, LH), 489.4
779 (d, ¥ =
8.0 Hz, 1H),
7.52(d,J =
8.2 Hz, 1H),
7.25(dd, J =
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(S)-5-((N-(1-(2-chloro-3-
ethoxyphenyl)propyl)-3,5-
difluorobenzamido)methyl)picolinic

acid

15.1, 7.2 Hz,
2H), 7.21 —
7.14 (m, 3H),
6.99 (dd, J =
8.1, 1.5 Hz,
1H). 5.35 (s,
1H). 4.63 (s,
1H), 4.53 (d,
J=16.6 Hz,
1H), 4.13 —
3.95 (m, 2H),
2.27 (s, 2H),
212 (ddd, T =
13.8,7.5,5.8
Hz, 1H), 1.32
(t, ] = 6.9 Hz,
3H),0.81 (t,J
=7.4 Hz,
3H).

Compound 230

HO O
(8)-5-((N-(1-(4-
chlorobenzo[d][1,3]dioxol-5-
yDpropyl)-3.5-
difluorobenzamido)methyl)picolinic

acid

8.22 (s, 1HD,
7.82(d,J =
8.1 Hz. 1H).
753(d,J =
8.2 Hz, 1H),
728 (1. ) =
9.4 Hz, 1H),
7.18 (s, 2H),
7.08 (d,J =
8.2 Hz, 1H),
6.82 (d,J =
8.2 Hz, 1H),
6.10 (s, 1H),
5.97 (s, 1H),

489.3
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4.61 (s, 1H),
449 (d,J =
16.7 Hz, 1H),
2.24 (s, 2H),
2.09 (dt,]J =
13.6, 6.7 Hz,
1H). 0.82 (t,J
=7.4 Hz,
3H).

Compound 231 O 8.21 (s, 1H), 5174
F | = OH 779(d, )=
Z 8.1 Hz, 1H),
FQYN KN 7.52(d, ¥ =
o Cl,C/O 8.1 Hz, 1H),
o 7.34-7.15
(m, SH), 6.65
(R)-5-((N-(1-(2-chloro-3-(oxetan-3- | (dd, J =7.9,
yloxy)phenyl)propyl)-3,5- 1.6 Hz, 1H),
difluorobenzamido)methyl)picolinic | 5.37 (s, 1H),
acid 523 (p,J=
5.5 Hz, 1H),
490 (q. T =
6.0 Hz, 2H),
4.67 (s, 1H),
4.61 —4.46
(m, 3H), 2.29
(s, 3H), 2.14
(dg, J =13.8,
7.1 Hz, 1H),
082, J=
7.1 Hz, 3H).
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Compound 232 8.21 (s, 1H), 5174

O
N
F 7S ToH 779 (d,J =

7 8.0 Hz, 1H),

F N 7.52(d, ) =
O Cl
/C/O 8.1 Hz, 1H),

o 7.34-7.15
(S)-5-((N-(1-(2-chloro-3-(oxetan-3- | (m, 6H), 6.65
yloxy)phenyl)propyl)-3,5- (d.J=7.8 Hz,

difluorobenzamido)methyl)picolinic | 1H). 5.37 (s,
acid 1H), 5.23 (p,

J=55Hz,
1H), 4.90 (q,
J=60Hz,
2H), 4.66 (s,
1H), 4.61 —
4.46 (m, 3H),
2.29 (s, 2H),
2.13 (dt, J =
14.0, 6.9 Hz,
1H), 0.82 (t,J
=7.0 Hz,
3H).

Compound 233 F 8.22 (s, TH), 489.3
7.82 (d,J =

F © O> 8.1 Hz, 1H),
N o 7.53(d, ¥ =

S Cl 8.1 Hz, 1H),
(on 728 (t,J =

Ho™ o 9.5 Hz, 1H),

(R)-5-((N-(1-(4- 7.18 (s, 2H),
chlorobenzo[d][1,3]dioxol-5- 7.08(d,J=

yDpropyl)-3,5- 8.2 Hz, 1H),
difluorobenzamido)methyl)picolinic | 6-82 (d, J =
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acid 8.2 Hz, 1H),
6.10d,J =
1.0 Hz, 1H),
5.97 (s, 1H),
5.28 (s, 1H),
4.62 (s, I1H),
449 (d, )=
16.6 Hz, 1H),
2.23 (s, IH),
2.09 (dq,J =
13.7, 6.2 Hz,
1H), 0.83 (d,
J=84Hz,
3H).

Compound 234 Cl 8.29 (dd,J = 446.3
4.8, 1.7 Hz,
N /// 1H), 8.05 (d,
N J=2.5Hz,
F K(j 1H), 7.72 (dd,
) J=79,15
Hz, 1H), 7.55
(dd, ] =8.1,
1.4 Hz, 1H),
736 (t, 1=
8.0 Hz, 1H),
7.29 (tt, J =
6.9, 3.8 Hz,
2H), 7.19 (d,
J=63Hz,
2H), 7.12 (dd,
J=79,47
Hz, 1H), 6.00
(s, 1H), 4.57

O CIN
=

(S)-N-(2-cyano-1-(2,3-
dichlorophenyl)ethyl)-3,5-difluoro-
N-(pyridin-3-ylmethyl)benzamide
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d,J=16.9
Hz, 1H), 4.44
d,J=16.7
Hz, 1H), 3.68
—3.52 (m,
2H).

Compound 235

Cl

o Cl
//N
N

Yﬁ
F | =

N
(R)-N-(2-cyano-1-(2,3-
dichlorophenyl)ethyl)-3,5-difluoro-
N-(pyridin-3-ylmethyl)benzamide

8.32 -8.26
(m, 1H), 8.05
(s, 1TH), 7.72
(d,J=7.8 Hz,
1H), 7.55 (dd,
J=8.1,1.3
Hz, 1H), 7.36
(t, ] =8.0Hz,
1H), 7.29 (d,
J=8.6Hz,
2H), 7.19 (d,
J=6.2 Hz,
2H), 7.12 (dd,
J=79,438
Hz, 1H), 6.00
(s. 1H). 4.62
—4.49 (m,
1H), 4.44 (d,
J=16.8 Hz,
1H), 3.60 (d,
J=7.5Hz,
2H).

446.3

Compound 248

Cl
(o] @:CI
F. N7 e NH2
S
F N/

(S)-N-(4-amino-1-(2,3-
dichlorophenyl)butyl)-3,5-difluoro-

464.3

CA 03179627 2022-11-21

129




WO 2021/243001 PCT/US2021/034488

N-(pyridin-3-ylmethyl)benzamide
Compound 249 “ 464.3
B
F N NH,,
>
F =
(R)-N-(4-amino-1-(2,3-
dichlorophenyl)butyl)-3.5-difluoro-
N-(pyridin-3-ylmethyl)benzamide
Compound 236 O 7.58(dd,J= 494 .2
F N oH 79, 1.5 Hz,
N NH, 1H), 7.52 (dd,
F N T=81,15
© cl Hz, 1H), 7.44
cl (s, 1H), 7.39
(8)-3-amino-5-((N-(1-(2,3- —7.24 (m,
dichlorophenyl)propyl)-3,5- 2H), 7.17 (d,
difluorobenzamido)methyl)picolinic | J = 6.4 Hz,
acid 2H), 6.92 (s,
1H), 5.43 (s,
1H), 4.46 (s,
2H), 2.21 (s,
2H), 2.13 (dt,
J=139,6.9
Hz, 1H), 0.84
(t,J =7.4 Hz,
3H).
Compound 237 Cl 8.50 -8.39 450.3
(m, 3H), 7.69
O Cl
» dde, J =7.7,
F N7~ NH, (
5.5, 2.3 Hz,
AN
L - 2H), 7.52 (dt,
N
J=78.238
(S)-N-(3-amino-1-(2,3- Hz, 1H), 7.48
(dd, T =4.1,
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dichlorophenyl)propyl)-3,5- 2.2 Hz, 1H),
difluoro-N-(pyridin-3- 749 -7.25
ylmethyl)benzamide (m, 4H), 4.25
(d,J=6.4Hz,
1H), 3.61 (t.J
=8.8 Hz,

1H). 3.55 (s,
1H). 3.38 (s,
2H), 2.88 (s,
1H), 1.92 (qd,
I=74,47
Hz, 2H), 1.28
(q,J=6.1 Hz,
2H).

Compound 238 Cl 8.45 (s, 1H), 450.0
8.49 —8.39

F (m, 2H), 7.69
(ddd,J =17.8,
L » 6.0, 1.8 Hz.
2H), 7.60 —
7.40 (m, 3H),
743 -7.25
(m, 2H), 4.26
(g, J =68 Hz,
1H), 3.62 (dd,
J=138,59
Hz, 1H), 3.53
(dd, J =13.8,
6.3 Hz, 1H),
338(q,J =
7.3 Hz, 2H),
1.28 (s, 3H),
2.88(d,J=

(R)-N-(3-amino-1-(2,3-
dichlorophenyl)propyl)-3,5-
difluoro-N-(pyridin-3-
ylmethyl)benzamide
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72 Hz, 1H),
1.93 (qd, J =
7.5,3.5 Hz,
2H).

Compound 239 O 7.58(dd, J = 494.2
F = | OH 79.1.6 Hz,
X" NH, 1H), 7.52 (dd,
F N T=8.1,14
o cl Hz, 1H), 7.44
cl (s, 1H), 7.39
(R)-3-amino-5-((N-(1-(2,3- —7.24 (m,
dichlorophenyl)propyl)-3,5- 2H), 7.17 (d,
difluorobenzamido)methyl)picolinic | J =64 Hz,
acid 2H), 6.92 (s,
1H), 5.43 (s,
1H), 4.47 (s,
2H), 2.21 (s,
2H), 2.13 (dt,
J=13.8.6.8
Hz, 1H), 0.84
(t,J =7.2 Hz,
3H).

Compound 240 Ox_-OH 7.72 (s, 1H), 480.1
NH 7.56(dt,J =

l 8.1, 4.0 Hz,
F 1H), 7.42 —
7.35 (m, 2H),
F 7.35-7.22

Cl
& (m, 1H), 7.23

5-((N-(2.,3-dichlorobenzyl)-3,5- (d,J=6.0 Hz,

difluorobenzamido)methyl)-3- 2H), 6.96 (s,
1H), 4.75 (s,

2H), 4.64 (s,

(methylamino)picolinic acid
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2H), 2.86 (s,
3H).

Compound 241 8.30(dd,J = 4594
O Cl 4.7, 1.6 HZ,

N ~ 1H), 8.10 (s,
N © 1H), 7.62 (dd,
N/ J=73,21

methyl (R)-4-(2-chlorophenyl)-4- Hz, 1H). 741

(3,5-difluoro-N-(pyridin-3- —7.19 (m,
5H), 7.18 -

7.06 (m, 4H),
5.59 (s, 1H),
4.51 (s, 2H),
3.55 (s, 3H),
2.96 (s, 1H),
2.39 (dt, ] =
14.0,7.1 Hz,
1H), 1.20 (¢, ]
=7.3 Hz,
1H).

ylmethyl)benzamido)butanoate

Compound 242 8.30(d,J = 459.4

o cl 4.8 Hz, 1H),

F O 8.09 (s, 1H)

N /\ﬂ/ ~ . 1H),

~ © 7.62 (dd, J =
~

F 7.4,2.1 Hz,

o)

methyl (S)-4-(2-chlorophenyl)-4- 1H), 7.41 —

(3,5-difluoro-N-(pyridin-3- 7.19 (m, SH),
7.14 (dd, J =

7.9, 4.8 Hz,
1H), 7.09 (d,
J=6.5 Hz,
2H), 5.59 (s,
1H), 4.51 (s,

ylmethyl)benzamido)butanoate
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2H), 3.55 (s,
3H), 2.45 -
223 (m, 1H),
1.27 (s, 1H),
127 (d,J =
12.3 Hz, OH).

Compound 243 O~_OH 771 (s, 1H), 494 4
7.60 —7.53
L (m, TH), 7.44
F —7.37 (m,
2H), 7.35 —
L 7.25 (m, 4H),

Cl
Cl 721-7.16

5-((N-(2,3-dichlorobenzyl)-3.5- (m, 1H), 7.02

difluorobenzamido)methyl)-3- (s, 1H), 4.73
(d,J=6.2 Hz,

3H), 4.23 (d,
J=4.3 Hz,
4H), 4.65 (d.
J=9.1 Hz,
3H), 2.88 —
2.78 (m, 3H).

(dimethylamino)picolinic acid

Compound 244 831 (dd,J = 445.1
0O Cl 47,1.7 Hz,
N ",,/\H/OH 1H), 8.10 (s,

KO\, O 1H), 7.64 (dd.
F ~ 1=74,2.0
(S)-4-(2-chlorophenyl)-4-(3.5- Hz, 1H), 7.42
difluoro-N-(pyridin-3- —7.18 (m,
ylmethyl)benzamido)butanoic acid 6H), 7.18 —
7.06 (m, 4H),

5.64 (s. 2H),
4.52 (s, 3H),
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241 (t,J =
7.1 Hz, 2H),
225(dt, J =
14.3, 6.9 Hz,
1H), 2.19 (s,
2H).

Compound 245 8.31(dd, J = 445.1
o cl 4.7,1.7 Hz,
F N OH 1H), 8.10 (s,

K@u O 1H), 7.64 (dd,
F x ! J=74,2.0
(R)-4-(2-chlorophenyl)-4-(3,5- Hz, 1H), 7.42
difluoro-N-(pyridin-3- —7.19 (m,
ylmethyl)benzamido)butanoic acid 5H), 7.18 —
7.07 (m, 3H),
5.64 (s, IH),
4.52 (s, 2H),
245 -2.37
(m. 1H), 2.24
(q. J =8.2 Hz,
1H), 2.18 (s,
1H).

Compound 246 cl 508.19
R Cl OH

3-(((5-((N-(2,3-dichlorobenzyl)-3,5-
difluorobenzamido)methyl)pyridin-

3-yDmethyl)amino)propanoic acid
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Compound 250 O5-OH 489.9
NS NH:
o] q;/

F\Q)LN

; 'Di;

[

(S)-3-amino-5-((N-(1-(3-chloro-2-
methoxyphenyDpropyl)-3,5-

difluorobenzamido)methyl)picolinic

acid

Compound 251 oM 489.9

N NH:
o N7
F\©/kN
Lo D
[
(R)-3-amino-5-((N-(1-(3-chloro-2-
methoxyphenyl)propyl)-3,5-

difluorobenzamido)methyl)picolinic

acid

Compound 253 o 489.9
NS NH:

(S)-3-amino-5-((N-(1-(2-chloro-3-
methoxyphenyl)propyl)-3,5-
difluorobenzamido)methyl)picolinic

acid

Compound 252 OO 489.9
Ny NHz
o] ;/

(R)-3-amino-5-((N-(1-(2-chloro-3-
methoxyphenyl)propyl)-3,5-

difluorobenzamido)methyl)picolinic
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acid

Compound 256 OO 465.1
Ny NH:
o] \g/;'/

F\Q)LN

g

Cl

3-amino-5-((N-(2-chloro-3-
methoxybenzyl)-3,5-

difluorobenzamido)methyl)picolinic

acid

Compound 257 Oy 466.0
NSy OH
Q ;/
F\Q)LN
ghe
Cl
5-((N-(2,3-dichlorobenzyl)-3.5-

difluorobenzamido)methyl)-3-

hydroxypicolinic acid

Compound 259 @:C' 509.1
Cl

5-((N-(2,3-dichlorobenzyl)-3-
fluorobenzamido)methyl)-N-

(methylsulfonyl)picolinamide

Compound 260 7 450.1

(R)-N-(1-(2,4-dichlorophenyl)-3-
hydroxypropyl)-3.5-difluoro-N-

(pyridin-3-ylmethyl)benzamide
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Compound 261 ¢ 450.1

(S)-N-(1-(2,4-dichlorophenyl)-3-
hydroxypropyl)-3,5-difluoro-N-
(pyridin-3-ylmethyl)benzamide

Compound 262 @:C' 490.0
Cl

N

P

N Z F
o= T N o)\(;/

o-N

£
N-(2,3-dichlorobenzyl)-3,5-
difluoro-N-({6-(5-0x0-4.,5-dihydro-

1.2,4-oxadiazol-3-yl)pyridin-3-
yl)methyl)benzamide

[00230] Biochemical Assays

[00231] 1. Silencing TREX1 in tumor cells

[00232] Activation of the cGAS/STING pathway upon sensing of cytosolic DNA and
subsequent type I IFN production can occur in both tumor cells and innate immune cells,
particularly dendritic cells. To evaluate whether TREX1 keeps in check the production of
type I IFN by a well described cold syngeneic tumor model that undergoes immune-mediated
rejection upon activation of type I IFN by STING agonists, TREX1 was knocked down in
B16F10 tumor cells using CRISPR (FIG. 1A). Accumulation of cytosolic DNA via DNA
transfection of the tumor cells resulted in an about 5-fold increase in IFN production by the
TREXT1 knockout B16F10 cells relative to the parental tumor cells, demonstrating that
TREXI1 attenuated the activation of the cGAS/STING pathway in B16F10 tumor cells (FIG.
1B).

[00233] 2. Growth of TREX1-Competent and -Deficient BI6F10 Tumeor Cells In Vivo
The growth of TREX1-competent and -deficient BI6F10 tumor cells in vivo was evaluated.
C57BL/6]J mice were inoculated subcutancously on the right flank with 300,000 parental or
TREX1 knockout B16F10 tumor cells. Body weights were collected two times per week, and

tumor measurements, two to three times per week, starting when tumors became measurable
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and for the remaining duration of the study. Tumors in which TREX1 had been silenced
presented with remarkably smaller volumes than the parental B16F10 tumors (FIG. 2).
[00234] Tumors were harvested on day 19, upon termination of the study, and digested
into single cell suspensions to enable flow cytometry quantification of tumor-infiltrating
immune populations. TREX1 knockout B16F10 tumors were found to exhibit a significant
increase in overall immune cells, which reflected an increase in the number of tumor
infiltrating CD4 and CDS8 T cells as well as in plasmacytoid dendritic cells (pDCs) (FIG. 3).
pDCs are known to play a central role in the induction of antigen-specific anti-tumor immune
responses whereas T cells are known to be major effectors of anti-tumor efficacy in mice and
humans. The profound change in the immunc infiltrate of the tumors deficient in TREX1 thus
suggcst that the inhibition of the growth of the latter tumors is at lcast in part immunc-
mediated.

TREX1 Biochemical Assay
[00235] Compound potency was assessed through a fluorescence assay measuring
degradation of a custom dsDNA substrate possessing a [luorophore-quencher pair on
opposing strands. Degradation of the dsDNA liberates free fluorophore to produce a
fluorescent signal. Specifically, 7.5 pL of N- terminally His-Tev tagged full length human
TREXT1 (expressed in E. coli and purified in house) in reaction buffer (50 mM Tris (pH 7.4),
150 mM NacCl, 2 mM DTT, 0.1 mg/mL BSA, 0.01% (v/v) Tween-20 and 100mM MgCl>)
was added to a 384-well Black ProxiPlate Plus (Perkin Elmer) which already contained
compound (150 nL) at varying concentrations as a 10-point dose-response in DMSO. To this
was added 7.5 uL of dsDINA substrate (Strand A: 5 TEX615/GCT AGG CAG 3’; Strand B:
5" CTG CCT AGC/TAbRQSp (Integrated DNA Technologies)) in reaction buffer. Final
concentrations were 150 pM TREXT1, 60 nM dsDNA substratc in rcaction buffer with 1.0%
DMSO (v/v). After 25 minutes at room temperature, reactions were quenched by the addition
of 5 uL of stop buffer (same as reaction buffer plus 200 mM EDTA). Final concentrations in
the quenched reaction were 112.5 pM TREX1, 45 nM DNA and 50 mM EDTA in a volume
of 20 uL. After a S-minute incubation at room temperature, plates were read in a laser
sourced Envision (Perkin-Elmer), measuring fluorescence at 615 nm following excitation w/
570 nm light. ICso values were calculated by comparing the measured fluorescence at 615
nm ratio relative to control wells pre-quenched w/ stop buffer (100% inhibition) and no
inhibitor (0% inhibition) controls as using non-linear least square four parameter fits and

either Genedata or GraphPad Prism (GraphPad Software, Inc.).
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TREX2 Biochemical Assay
[00236] Compound potency was assessed through a fluorescence assay measuring
degradation of a custom dsDNA substrate possessing a fluorophore-quencher pair on
opposing strands. Degradation of the dsDNA liberates free fluorophore to produce a
fluorescent signal. Specifically, 7.5 pL of N- terminally His-Tev tagged human TREX2
(residues M44-A279, expressed in E. coli and purified in house) in reaction buffer (50 mM
Tris (pH 7.4), 150 mM NaCl, 2 mM DTT, 0.1 mg/mL BSA, 0.01% (v/v) Tween-20 and
100mM MgClz) was added to a 384-well Black ProxiPlate Plus (Perkin Elmer) which already
contained compound (150 nL) at varying concentrations as a 10-point dose-response in
DMSO. To this was added 7.5 pL of dsDNA substrate (Strand A: 5 TEX615/GCT AGG
CAG 3’; Strand B: 5° CTG CCT AGC/TAbRQSp (IDT)) in rcaction buffcr. Final
concentrations were 2.5 nM TREX2, 60 nM dsDNA substrate in reaction buffer with 1.0%
DMSO (v/v). After 25 minutes at room temperature, reactions were quenched by the addition
of 5 uL of stop buffer (same as reaction buffer plus 200 mM EDTA). Final concentrations in
the quenched reaction mixture were 1.875 pM TREX?2, 45 nM DNA and 50 mM EDTA in a
volume of 20 pL. After a 5-minute incubation at room temperature, plates were read in a
laser sourced Envision (Perkin-Elmer), measuring fluorescence at 615 nm following
excitation w/ 570 nm light. ICso values were calculated by comparing the measured
fluorescence at 615 nm ratio relative to control wells pre-quenched w/ stop buffer (100%
inhibition) and no inhibitor (0% inhibition) controls as using non-linear least square four
parameter fits and either Genedata or GraphPad Prism (GraphPad Software, Inc.).
[00237] Results are shown in Table 10. TREX1 ECs50: A=<0.1 uM; B=0.1to 1 uM; C =
1to 10 uM; D=>10 uM. TREX2 ECs0: A=<1puM; B =1 to 10 uM; C =10 to 100 uM; D

=>100 pM.

[00238] Table 10
Example hTREX1 hTREX2

ECso ECso

Compound 1 D D
Compound 2 C D
Compound 3 D
Compound 4 D
Compound 5 C D
Compound 6 C D
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Compound 7

Compound 8

Compound 9

Compound 10

Compound 11

Compound 12

Compound 13

Compound 14

Compound 15

Compound 16

Compound 17

Compound 18

Compound 19

Compound 20

Compound 21

Compound 22

Compound 23

Compound 24

Compound 25

Compound 26

Compound 27

Compound 28

Compound 29

Compound 30

Compound 31

Compound 32

Compound 33

Compound 34

Compound 35

Compound 36

Compound 37

Compound 38
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Compound 39

Compound 40

Compound 41

Compound 42

Compound 43

Compound 44

Compound 45

Compound 46

Compound 47

Compound 48

Compound 49

Compound 50

Compound 51

Compound 52

Compound 53

Compound 54

Compound 55

Compound 56

Compound 57

Compound 58

Compound 59

Compound 60

Compound 61

Compound 62

Compound 63

Compound 64

Compound 65

Q9 oo 9 9 O 9 9 9 o 9 9 O 9 U O U 9 9 o U T O Q U C

Compound 66

Compound 67

Compound 68

Compound 69

Compound 70
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Compound 71

Compound 72

Compound 73

Compound 74

Compound 75

Compound 76

Compound 77

Compound 78

Compound 79

Compound 80

Compound 81

Compound 82

Compound 83

Compound 84

Compound 85

Compound 86

Compound 87

Compound 88

Compound 89

Compound 90

Compound 91

Compound 92

Compound 93

Compound 94

Compound 95

Compound 96

Compound 97

Compound 98

Compound 99

Compound 100

Compound 101

Compound 102
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Compound 103

Compound 104

Compound 105

Compound 106

Compound 107

Compound 108

Compound 109

Compound 110

Compound 111

e O Ul O U 0 U Y U

Compound 112

Compound 113

Compound 114

Compound 115

Compound 116

Compound 117

Compound 118

Compound 119

Compound 120

Compound 121

Compound 122
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[00239] While we have described a number of embodiments, it is apparent that our basic
examples may be altered to provide other embodiments that utilize the compounds and
methods of this invention. Therefore, it will be appreciated that the scope of this invention is
to be defined by the appended claims rather than by the specific embodiments that have been
represented by way of example.

[00240] The contents of all references (including literature references, issued patents,
published patent applications, and co-pending patent applications) cited throughout this
application are hereby expressly incorporated herein in their entireties by reference. Unless
otherwise defined, all technical and scientific terms used herein are accorded the meaning

commonly known to onc with ordinary skill in the art.
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Listing of Claims:

1. A compound having the Formula I:

F (R’l)p
(R%)n

(R*m ;

or a pharmaceutically acceptable salt thereof, wherein

R' is halo, hydroxy, (C1-C4)alkyl, halo(Ci-Ca)alkyl, (Ci-Cs)alkoxy, or halo(Ci-
Ca)alkoxy;

R? is hydrogen, (Ci-C4)alkyl, halo(C1-Ca4)alkyl, -(Ci-C4)alkylOR?, -C(O)R, -
C(O)ORP, -C(O)NRPRS, -C(O)NRPR®, 5- to 7-membered heteroaryl, or 4- to 7-membered
heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally substituted with 1
to 3 groups selected from R®;

R?is halo, (C1-Cs)alkyl, halo(C;-Ca)alkyl, (C1-Ca)alkoxy, halo(C;-Cs)alkoxy, -NRPR®,
or CN;

R* is halo, hydroxy, (C1-Ca)alkyl, halo(Ci-Cs)alkyl, (Ci-Ca)alkoxy. halo(Ci-
Caalkoxy, CN, -NRPR®, -C(O)R", -C(O)OR®, -C(O)NRPR, -SR®, -C(O)NRR®, -S(0):2R", -
S(O)RP, -NRPC(O)R¢, -NRPC(O)OR®, -NRC(S)OR®, and -NRPC(O)N*RY;

Ring A is nitrogen-containing 5- to 7-membered heteroaryl;

R’ is halo, hydroxy, (C1-Ca)alkyl, halo(Ci-Cs)alkyl, (Ci-Cs)alkoxy, halo(Ci-
C.)alkoxy, 0xo, -(Ci-Ca)alkylORY, -(Ci-Cr)alkylC(O)RY, -(C1-Ca)alkylC(O)ORE, -(Ci-
C.)alkylC(O)NRIRE, -C(O)RY, -C(O)ORY, -C(O)NRIR?, -C(O)NRISO:(C1-Cs)alkyl, CN, -
NR!R?, -C(O)NRSO3H, -NRIC(O)R®, -NR!C(O)OR®, -NRC(S)OR®, -NRC(O)N°R/, -
NRYC(S)NRERT, -NRUS(0)NRR’, -C(S)RY, -S(0)2R?, -S(O)R, -C(S)ORY, -C(S)NRRE, -
NRIC(S)R?, -SRY, -(C1-C4)alkylC(O)NRIR®, -(C1-C4)alkylC(O)NRISO2(C;-Cy)alkyl, -(Ci-
C2)alkyINRIR®, -(C1-C4)alkylC(O)NRISO3H, -(Ci-Ca)alkyINRIC(O)R®, -(Ci-
C4)alkyINRYC(O)OR?, -(C1-C4)alkyINRAC(S)OR®, -(C1-C4)alkyINRIC(O)N°RE, -(Ci-
C4)alkyINRAC(S)NRCR!, -(C1-Ca)alkyINRIS(0)NRCRE, -(C1-Cq)alkylC(S)RY, -(Ci-
C2)alkylS(0):RY, (Ci-C4alkylS(O)RY, -(C1-Ca)alkylC(S)ORY, -(C1-Cs)alkylC(S)NRIRS, -
(C1-Cx)alkyINRdAC(S)RS, -(Ci-Ca)alkylSRY, 5- to 7-membered heteroaryl, or 4- to 7-
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membered heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally
substituted with 1 to 3 groups selected from R’;

R% R° R¢ RY R¢, and R! are each independently hydrogen, (Ci-Ca)alkyl, or halo(Ci-
Cqalkyl;

R® and R are each independently halo, hydroxy, (C1-Ca)alkyl, halo(Ci-C4)alkyl, (Ci-
Cy)alkoxy, halo(C1-C4)alkoxy, CN, or oxo;

m and n are each independently 0, 1, 2 or 3; and

pisOorl.

2. The compound of Claim 1, or a pharmaccutically acceptable salt thercof, wherein

R? is hydrogen, (Ci-Ca)alkyl, halo(Ci-Cs)alkyl, -(C1-Cs)alkylOR?, 5- to 7-mcmbcred
heteroaryl, or 4- to 7-membered heterocyclyl, wherein said heteroaryl and heterocyclyl are
each optionally substituted with 1 to 3 groups selected from R®;

R3 is halo, (C1-Cyalkyl, halo(C1-Caq)alkyl, or CN; and

m and n are each independently 0O, 1, or 2.

3. The compound of Claim 1, or a pharmaceutically acceptable salt thereof, wherein R*

is halo, halo(C1-Cyalkyl, (C1-Cs)alkoxy, or halo(C1-Cs)alkoxy.

4. The compound of any one of Claims 1 to 3, or a pharmaceutically acceptable salt

thereof, wherein R is halo or halo(C1-C4)alkyl.

5. The compound of any one of Claims 1 to 3, or a pharmaceutically acceptable salt

thercof, whercin R3 is fluoro, chloro, mcthyl, methoxy, or CFs.

6. The compound of any one of Claims 1 to 5, or a pharmaceutically acceptable salt

thereof, wherein R3 is fluoro, chloro or CFs.

7. The compound of any one of Claims 1 to 6, wherein the compound is of the Formula

11
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F
(R%)n
F 0]
RZ_N
R3
(RHm an:
or a pharmaceutically acceptable salt thereof.
8. The compound of any one of Claims 1 to 7, or a pharmaceutically acceptable salt
thereof, wherein R? is hydrogen or (C1-Ca)alkyl.
9. The compound of any one of Claims 1 to 8, wherein the compound is of the Formula
I1I:
F
(R
. o
N
R3
(R (IIT);
or a pharmaceutically acceptable salt thereof.
10. The compound of any one of Claims 1 to 9, or a pharmaceutically acceptable salt
thereof, wherein R* is halo, (C1-Caalkyl, halo(C1-Caalkyl, (C1-Ca)alkoxy, or halo(Ci-
Cy)alkoxy or CN.
11. The compound of Claim 10, or a pharmaceutically acceptable salt thereof, wherein R*
is chloro, methyl, or methoxy.
12. The compound of any one of Claims 1 to 10, or a pharmaceutically acceptable salt

thereof, wherein R* is halo.
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13. The compound of Claim 12, or a pharmaceutically acceptable salt thereof, wherein R*
is chloro.
14. The compound of any one of Claims 1 and 3 to 13, or a pharmaceutically acceptable

salt thereof, wherein m is 0, 1 or 2.

15. The compound of any one of Claims | to 14, or a pharmaceutically acceptable salt

thereof, wherein mis O or 1.

16. The compound of any onc of Claims 1 to 15, wherein the compound is of the Formula
IV:
F
(R%)n
. o}
N
R3
av;

or a pharmaceutically acceptable salt thereof.

17. The compound of any one of Claims 1 to 16, or a pharmaceutically acceptable salt

thereof, wherein Ring A 1s pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, or pyrazolyl.

18. The compound of any onc of Claims 1 to 17, or a pharmaccutically acceptable salt

thereof, wherein Ring A is pyridyl.

19. The compound of any one of Claims 1 to 18, wherein the compound is of the Formula

V:
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(V)

or a pharmaceutically acceptable salt thereof.

20. The compound of any one of Claims 1 to 19, wherein R” is in the para position with

respect to the connection point for ring A.

21. The compound of any one of Claims 1 to 20, or a pharmaceutically acceptable salt
thereof, wherein R” is halo, oxo, (C1-C4)alkyl, halo(C;-Ca)alkyl, -C(O)ORP, -NRPR®, -
C(O)NRPRS, -(C1-Ca)alkylORP, -(C-Ca)alkylC(O)RP, -(C1-Ca)alkylC(O)NRPRS, -
C(O)NRPSO2(Ci-Caalkyl, 5- to 6-membered heteroaryl, wherein said heteroaryl is optionally
substituted with 1 to 3 groups selected from R”.

22. The compound of any one of Claims 1 to 21, or a pharmaceutically acceptable salt
thereof, wherein R? is oxo, CFs, CHsz, C(O)OCH3;, C(O)OH, CH2COOH, NH2, CONHa,
CH2CONH:z, CONHCH3, CH>OH, CH>2CH:0H, CONHSO2CH3, tetrazolyl, pyrazolyl,

triazolyl, or pyrazolyl, wherein said pyrazolyl is optionally substituted with hydroxy.

23. The compound of any one of Claims 1 to 22, or a pharmaceutically acceptable salt

thereof, wherein n is 0, 1 or 2.

24. The compound of any one of Claims 1 to 23, or a pharmaceutically acceptable salt

thereof, wherein n is 2.

25. A pharmaceutical composition comprising a compound of any one of Claims 1 to 24,

or a pharmaccutically acccptable salt thercof; and a pharmaccutically acceptable carricer.

26. A method of treating a disease responsive to the inhibition of TREX1 in a subject,

comprising administering to the subject, a therapeuntically effective amount of a compound of
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any one of Claims 1 (o 24, or a pharmaceutically acceptable salt thereol, or the composition

of Claim 25.
27. The method of Claim 26, wherein the disease is cancer.
28. A method of treating a disease responsive to the inhibition of TREX1 in a subject,

comprising administering to the subject, a therapeutically effective amount of a compound

having the Formula VI:

R1a

(R%®)my V1)

or a pharmaceutically acceptable salt thereof, wherein

R!2 R% R* and R are each independently halo, hydroxy, (C1-Cs)alkyl, halo(C1-
Cyalkyl, (C1-C4)alkoxy, halo(C1-Cs)alkoxy, CN, -NRMR®!, -C(O)R", -C(O)OR"', -
C(O)NRP'R!, -SR™, -C(O)NRP'R®!, -S(0)2R"!, -S(O)R"!, -NR'C(O)R®!, -NRP'C(O)OR", -
NRP!'C(S)OR®!, and —-NRP'C(O)N*'R!;

R3 is hydrogen, (C-Cs)alkyl, halo(C-Cs)alkyl, -(C-Cs)alkylOR? , -C(O)RP, -
C(O)OR®, -C(O)NRPR, -C(O)NRPR®, 5- to 7-membered heteroaryl, or 5- to 7-membered
heterocyclyl, wherein said heteroaryl and heterocyclyl are each optionally substituted with 1
to 3 groups sclected from R7%;

Ring A is heteroaryl;

R% is halo, hydroxy, (C1-Cy)alkyl, halo(C1-Cas)alkyl, (C1-Cs)alkoxy, halo(Ci-
Ca)alkoxy, oxo, -(C1-Ca)alkylORY, -(C1-Ca)alkylC(O)RY!, -(C1-Ca)alkylC(O)OR®!, -(Ci-
C4)alkylC(O)NRR®, -C(O)RY, -C(O)ORY, -C(O)NRUR®!, -C(O)NRUSO»(C1-Ca)alkyl,
CN, -NR¥R®!, -C(O)NR¥SOsH, -NR¥C(O)R®!, -NRUC(O)OR®!, -NRUC(S)OR*!, -
NRYUC(O)NIRE, -NRUC(S)NRERF!, -NRUS(0).NR®'R, -C(S)RY, -S(0).RY, -S(O)RY, -
C(S)ORY, -C(S)NRUR?!, -NRUC(S)R?!, -SRY, -(C1-Ca)alkyIC(O)NRUR®L, (C-
C)alkylC(O)NRUSO2(C1-Calalkyl, -(Ci-Ca)alkyINRUR®!, -(C1-Ca)alkylC(O)NRUSO3H, -
(C1-CalkyINRY'C(O)R®', -(C1-C4)alkyINRY'C(O)OR®!, -(C1-Cy)alkyINR'C(S)OR®', -(C;-
C4)alkyINRUC(O)N®RE, -(C1-Ca)alkyINRIIC(S)NRRY, -(Ci-Cs)alkyINRUS(O)NR?IR!, -
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(C1-CoalkylIC(S)RY, -(C1-C4)alkylS(0)2RY, -(C1-C4)alkylS(O)RY, -(C1-C4)alkylIC(S)ORY, -
(C1-CoalkylC(S)NRUR®!, -(C-C4)alkyINRP'C(S)R®!, -(C1-Cs)alkylSRY, 5- to 7-membered
heteroaryl, or 4- to 7-membered heterocyclyl, wherein said heteroaryl and heterocyclyl are
each optionally substituted with 1 to 3 groups selected from R,

R, RP, RS, R, Re!, and R are each independently hydrogen, (C1-Ca)alkyl, or
halo(C1-Cs)alkyl;

R’* and R® are each independently halo, hydroxy, (Ci-C4)alkyl, halo(Ci-Ca)alkyl,
(C1-Cqlalkoxy, halo(C-Cs)alkoxy, CN, or oxo; and

ml, nl, and p1 are each independently 0, 1, 2, or 3.

29. The mcthod of Claim 28, wherein R3* is hydrogen, (Ci-Ca)alkyl, halo(Ci-Cs)alkyl, -
(C1-Cq)alkylOR?, 5- to 7-membered heteroaryl, or 4- to 7-membered heterocyclyl, wherein
said heteroaryl and heterocyclyl are each optionally substituted with 1 to 3 groups selected

from R’%; and m1, nl, and pl are each independently O, 1, or 2.

30. The method of Claim 28 or 29, wherein R'? is halo.

31. The method of any one of Claims 28 to 30, wherein the compound is of the Formula
VIIL:
F
= 6a
2ay I (R™)n1
R I o
RI_N

=
:_R4a
A

(R (VID);

or a pharmaccutically acccptable salt thercof.

32. The method of any one of Claims 28 to 30, wherein R* is halo, hydroxy, (Ci-
Ca)alkyl, halo(C1-Ca)alkyl, or (C1-Ca)alkoxy.

33. The method of any one of Claims 28 to 32, wherein R* is halo.
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34. The method of any one of Claims 28 to 33, wherein the compound is of the Formula

VIII:
F
(R%)ns
. o}
R¥ N
= |_R4a
\J
(R5a)m{ (VIID);
or a pharmaceutically acceptable salt thercof.
35. The method of any one of Claims 28 to 34, wherein the compound is of the Formula
IX:
F
(R%)ng
. o)
R% N
4
= | R*
(Rsa)m/1 ax);

or a pharmaceutically acceptable salt thereof.

36. The method of any one of Claims 28 to 35, wherein R“** is halo, (C1-Cyalkyl, halo(C;-
Cyalkyl, (Ci-Cy)alkoxy, or halo(Ci-C4)alkoxy.

37. The method of Claim 36, wherein R** is fluoro, chloro, methyl, methoxy, or CFs.

38. The method of any one of Claims 28 to 36, wherein R** is halo(C1-Cs)alkyl or halo.

39. The method of Claim 38, wherein R** is fluoro, chloro or CFs.

40. The method of any one of Claims 28 to 39, wherein R** is hydrogen or (C1-Ca)alkyl.

41. The method of any one of Claims 28 to 40, wherein the compound is of the Formula
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F
(R®¥)n1
O
F
N
= R4a
oo
RIS (X):

or a pharmaceutically acceptable salt thereof.

42. The method of any one of Claims 28 to 41, wherein R** is halo or (C1-C4)alkoxy.

43. The method of any one of Claims 28 to 42, wherein R is chloro, methyl, or methoxy.

44. The method of any one of Claims 28 to 42, wherein R is halo.

45, The method of Claim 44, wherein R>* is chloro.

46. The method of any one of Claims 28 and 30 to 45, wherein m1 is O, 1 or 2.

47. The method of any one of Claims 28 to 46, wherein Ring A is a 5-7 membered

heteroaryl.

48. The method of any one of Claims 28 to 47, wherein Ring A is a nitrogen-containing

5- to 7-membered heteroaryl.

49. The method of any one of Claims 28 to 48, wherein Ring A is pyridyl, pyrimidinyl,
pyradazinyl, pyrazinyl, or pyrazolyl.

50. The method of any one of Claims 28 to 49, wherein Ring A is pyridyl.

51. The mcthod of any onc of Claims 28 to 50, whercin the compound is of the Formula

XT:
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F
(@] N
F - l 6a
L TR
- R4a
o
(REa) TS (XD):

or a pharmaccutically acccptable salt thercof.

52. The method of any one of Claims 28 to 51, wherein R® is halo, oxo, (Ci-Caalkyl,
halo(Ci-Ca)alkyl, -C(O)ORP!, -NRP'R*!, -C(O)NRP'R*!, -(C-Ca)alkylORP!, -(C;-
C4)alkylC(O)RP', -(C1-Ca)alkylC(O)NRP'R®!, -C(O)NRP'SO,(C1-Ca)alkyl, 5- to 6-membered
heteroaryl, wherein said heteroaryl is optionally substituted with 1 to 3 groups selected from

R

53. The method of any one of Claims 28 to 52, wherein R® is oxo, CF3, CH3, C(O)OCH3,
C(O)OH., CH>COOH, NH»>, CONH», CH>CONH»:, CONHCH3, CH>OH, CH2CH>0H,
CONHSO:CHs, tetrazolyl, pyrazolyl, triazolyl, or pyrazolyl, wherein said pyrazolyl is
optionally substituted with hydroxy.

54. The method of any one of Claims 28 to 53, whereinnl is 0, 1 or 2.

55. The method of any one of Claims 28 to 54, wherein nl is 0 or 1.
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