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Substituted Quinoxalines
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May 12, 2023, U.S. Provisional Application No. 63/522,325, filed June 21, 2023, and U.S.
Provisional Application No, 83/578,523, filed August 24, 2023, the disclosure of each of which

is hereby incorporated by reference in its entirety

Field

[0002] This disclosure is directed to substituted quinoxalines, and more particularly to such
compounds that are inhibitors of phosphoinositide 3-kinase (PI3K) and therefore useful in the
treatment of diseases or disorders associated with PI3K modulation. The disclosure is directed
toward compounds and compositions which inhibit PI3K, methods of treating a disease or
disorder associated with Pi3K (2.g., CLOVES syndrome (congenital ipomatous overgrowih,
vascular malformations, epidermal naevi, scoliosis/skeletal and spinal syndrome), PIK3CA-
related overgrowth syndrome (PROS), breast cancer, brain cancer, prosiate cancer,
endometrial cancer, gastric cancer, leukemia, lymphoma, sarcoma, colorectal cancer, lung
cancer, ovarian cancer, skin cancer, or head and neck cancer}, and methods of using PI3K

inhibitors in combination with one or more additional disorder or cancer therapy.
Backaround

[0003] The activity of ceils can be regulated by external signals thal stimulate or inhibit
intracelular evenis. The process by which stimulatory or inhibitory signals are transmitted into
and within a cell to elicit an intracellular response is referred {o as signal transduction. Over the
past decades, cascades of signal transduction events have been elucidated and found to play
a ceniral role in a variety of biological responses. Defects in various components of signal
transduction pathways have been found to account for a vast number of diseases, including
numerous forms of cancer, inflammatory disorders, metabolic disorders, vascular and neuronal

diseases.

{00047 Kinases represent g class of important signaling molecuies. Kinases can generally be
classified into protein kinases and lipid kinases, and certain kinases exhibit dual specificities.,
Protein Kinases are enzymes that phosphorylate other proteins and/or themselves (e,
autophosphorylation). Protein kinases can be generally classified into three major groups
based upon their subsiraie utilization: tyrosine kinases which predominantly phosphorylate
substrates okay on tyrosing residues {e.g., erb2, PDGF receptor, EGF receptor, VEGF
receptor, sre, abl), serinefthreoning kinases which predominantly phosphorylale substrates on
serine and/or threonine residues (e.g., mTORCT, mTORCEZ, ATM, ATR, DNA-PK, AkD, and
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dual-specificity kinases which phosphorylate substrates on tyrosine, serine and/or threonine

residuss.

[0005] Lipid kinases are enzymes that catalyze the phosphuorylation of lipids within cells. These
enzymes, and the resulling phosphorylated lipids and lipid-derived biologically aclive organic
molecules, play a role in many different physiological processes, including cell proliferation,
migration, adhesion, and differentiation. A particular group of lipid kinases comprises
membrane lipid kinases, L.e., kinases that catalyze the phosphorylation of lipids contained in or
associated with cell membranes. Examples of such enzymes inciude phosphoinositide{(s}

kinases (such as PI3 -kinases, Pi4-Kinases), diacyighycerol Kinases, and sphingosine kinases.

[0008] The phosphoinositide 3 ~kinases (Pi3Ks) signaling pathway is one of the most highly
mutated systems in human cancers. PI3K signaling is involved in many other disease states
including allergic contact dermatitis, rheumatoid arnthritis, osteoarthritis, inflammatory bowel
diseases, chronic obstructive pulmonary disorder, psoriagsis, multiple sclerosis, asthma,
disorders related o diabelic complications, and inflammalory complications of the

cardiovascular system such as acute coronary syndromse.

{0007 PI3Ks are members of a unigue and conserved family of infraceiiular lipid kinases that
phosphoryiate the 3' -OH group on phosphatidylinositols or phosphoinositides. The PIIK family
comprises 15 kinases with distinct substrate specificities, expression patterns, and modes of
regulation. The class | PI3Ks (pi 10a, pi 10b, pt 106, and pi 10g) are typically activated by
tyrosine kinases or G-protein coupled receptors (o generate PIP3, which engages downstream
effectors such as those in the pathways of AKYPDKI mTOR, the Tec family kinasses, and the
Rho family GTPases. The class i and I PI3-Ks play a key rols in intracellular trafiicking through
the synthesis of PI(3)P and PI{3,4)P2.

[0008] The PI3K isoforms have been implicated, for example, in a variety of human cancers
and disorders. Mutations in the gene coding for PI3K isoforms or mutaiions which lsad to
upreguiation of a PI3K isoform are believed 1o occur in many human cancers. Mulations in the
gene coding for a PI3K isoform are point mulations clustered within several hotspots in helical
and kinase domains. Because of the high rate of PI3K mutations, targeting of this pathway may

provide valuable therapeutic opportunities.,

{0008} Genetic alieralions in genes in Pi3K signaling are believed to be involved in a range of
cancers such as endometrial cancer, breast cancer, esophageal squamous-cell cancer,
cervical squamous-cell carcinoma, cervical adenocarcinoma, colorectal adenocarcinoma,
tladder urothelial carcinoma, glioblasioma, ovaran cancer, non-small~cell lung cancer,
gsophagogastric cancer, nerve-sheath tumor, head and neck squamous-cell carcinoma,

melanoma, esophagogasiric  adenocarcinoma, soft-tissue sarcoma, prostate  canger,
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fibrolamellar carcinoma, hepatoceliular carcinoma, diffuse glioma, colorectal cancer, pancreatic
cancer, cholangiocarcinoma, B-cell lymphoma, mesothelioma, adrenocortical carcinoma, renal
non- clear-cell carcinoma, renal clear-cell carcinoma, germ-cell carcinoma, thymic tumor,
pheochromocyioma, miscellanecus neuroepithelial tumor, thyroid cancer, leukemia, and

encapsuiated glioma.

{0010] The alpha (@) isoform of PI3K has been implicated, for example, in a variety of human
cancers. Angiogenesis has been shown to selectively require the alpha (o) isoform of PI3K in
the control of endothelial cell migration. Mutations in the gene coding for PI3Ka or mutations
which lead to upreguiation of PI3Ka are believed {0 ocour in many human cancers such as
fung, stomach, endometrial, ovarian, bladder, breast, colon, brain, prostate, and skin cancers.
Mutations in the gene coding for Pi3Ka are point mutations clustered within several hotspots in
helical and kinase domains, such as E542K, E545K, and H1047R. Many of thess mutations
have been shown {0 be oncogenic gain-of-function mutations. Because of the high rate of
Pi3Ka mutations, targeting of this pathway may provide valuable therapeutic opportunities.
While olher PISK iscoforms such as PISKE or PI3Ky are expressed primarily in hemalopoietic

cells, PI3Ka, along with PI3KRB, is expressed constitutively.

{8811] Due to the central role of Pi3Ka in regulating organismal glucose homeostasis, PI3K
inhibition in palients often gives rise to hyperglycemia and/or hyperinsulinemia. High levels of
girculating insulin could potentiaily be milogenic and/or antiapogptotic for cancer celis and thus
negate the antiproliferative effects of PISK inhibitors.

{0012} In the setting of cancer with mutated Pi3Ka, one way 10 overcome the problem of
compensatory production of insulin and/or glucose upon sysiemic PI3Ka inhibition would be to
develop inhibitors with enhanced selectivity for mutant PI3Ka over wild-type PI3Ka. This would
cregte an increased window for drug dosing 1o selectively inhibit the pathologic signaling of
mutant PI3Ka in the cancer cells withoul affecting the wild-type PI3Ka in the host tissues that
control systermnic metabolisrn, thus Hmiting toxicities and permitling higher doses and more

complete inhibition of the drug target.

{00137 Existing Pi3Ko inhibifors are nearly eguipotent to wild-type and mutant PI3Ka. Mutant
selective inhibitors have been elusive due o the PI3Ka mutations location far from the active
site. As such, inhibitors which target a second, peripheral binding pocket near a known mutation
{e.g., H1047R) may provide a route o selective Pi3Ka inhibition. Thus, targeting a mutated,
peripheral binding pocket of PI3Kg, may in turn provide a valuable therapeutic target for drug

deveiopment.

{00147 As such, kinases, for example lipid kinases such as PI3Ks, are prime targets for drug

deveiopment.
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Summarny

[0015] In one aspect, the present disclosure provides compounds of Formula () and
pharmaceutically acceplable salls thereof, and prodrugs, solvates, hydraies, isomers,
deuterated forms, and tautomers thereof

or a pharmaceutically accepiable salt or deuterated form thereof, wherein:

R'is H, C+-Cs alkyl, or Ca-Cs cycloalkyl;

R?is phenyl or a 5-6 membered heteroary! group, wherein each phenyl and hetercaryt is
optionally substituted with 1-5 R'?;
each R'?is independently C-C4 alkyl, -ORA, -C{OYORA, {C4-Cs

alky-ORA, -CIOIN{RM):, cyano, tetrazolyl or halogen;
each R*is independently H, C+Cs alkyl, Cs-Cs cycloalkyl or 2-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-8-yi;

R®is C+-Cs alkyl optionally substituted, polysubsiituled or persubstituted with fluors, Ca-Cs
cycloalkyl, C+~Cs aikenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyt;

R4 s H, halogen, C-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, C+-Cs alkenyl, C2-Ca alkynyl,
or Cs~Cs cycloalkenyl or cyano, wherein each C4-Cs alkyl and Cs-Cq cycloalkyl is
optionally substituied with 1-5 halo groups;

RE and R% indepsndently represent H or Ci-Ce aliyl;

RS is hydrogen, -OR?, -8R, C+-Cs alkyl, halogen, hydroxy, cyano, haloC:-Cs alkyl,
hydroxy C4-Cs alkyl, C1-Cs altkoxy, ©+-Cs alkoxy(C-Celalkyl, cyano, aming, mono- or
diC+-Cay alkyl amino, Cs-Ce oycloalkyl, Cs-Cs cycloalkyl{Cy-Cs alkyl}, 3-8 membered
hetercoyciyl, phenyl or 5-6 membered heteroaryl, wherein each alkyl, alkenyi,
cycloalkyl, phenyl, 3-8 membered heterocyclyl and heteroaryl is optionally
independently substituted with 1-3 of halogen, hydroxy, C+-Cs alkyl, C1-Cs alkoxy,
haloC:-Cs alkyl, hydroxy C4-Cs alkyl, oxo, cvano, amino, mono- ordi{C.-Cy) alkyl
aming,
wherein each R¥0 s anyl, aryl{C+-Cs Yalkyl, 5-7 membered heteroaryl or 5-7 membered

heteroaryi{C-Cealkyl, wherein each aryl and hetergaryl is oplionally
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independently substituted with one to four of C-Cs alkyl, halogen, hydroxy, cyano,
haloC-Ca alkyl, hydroxy C1-Cs alkyl, C1-Ce alkoxy, C4-Cs alkoxv(C-Cslalkyl,
CYAno, 8mino, or monoe- or di{C4-Cr) alkyl amino;

R represents NRR®, C+-Cs alkyl, C3-Cs cycioalkyl, Cs-Ce cycloalkyl{C-Cs alkyl), phenyl,
or 5-8& membered heteroaryl, wherein each Ci-Cs alkyl, C:-Cs cycloalkyl, C4-Cs
cycloalkyi{CG-Cs alkyl), phenyl and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo{C+-Cs alkyl), hydroxy, oxo, C1-Cs alkyl, C4-Cs alkoxy, ©4-Cs
alkanoyl, cyano, amino, or mono- or di{C1-Ca) atkyt aming;

R’ reprasents H or C-Cs alikyl;

RE reprasents M, C1-Cs alkyl, Cx-Cs alkenyl, Cs-Ce cyoloalkyl, Ca-Cs cycloalkyHC-Cs alkyly,
3-8 membered hetsrocyclyt, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenyl{Cy-
Cejalkyl or 5-6 membered heteroaryi{Cq~-Ce)alkyl, wherein each C4-Cs alkyl, C3-Ca
cycloalkyl, Ca-Cs cycioalkyl{C-Cs alkyl), phenyl, helergaryt and 3-8 membered
heterocyclyl is optionally independently substituted with 1-3 of halogen, halo{C+-Cs
alkyly, hydroxy, oxo, C-Cs alkyl, C1-Cs alkoxy, cyano, aming, mono- or di{C-Cs) alkyl
aming, amino- or mono- or di{C-Cs) alkylaminocarbonyl, -SOR™, -SO(NR9),, or -
NR'7SO:R'™® wherein each R is independently C1-Cs atkyl and R is C+-Cs alkyl; or

R™ and R® together with the nitrogen to which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon alom from the monocyclic helerooychyl group or fused ring system
and additional carbon or hetero atoms, forms a spirocyclic ring system having
up to 10 total ring members, wherein the ring members are carbons or 1 or 2
helero atoms selected from nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, whearein sach RY is independently () C1~Ce
alkyt optionally substituted with C+-Cx alkoxy, (i) C+-Cs altkoxy, (i) Ca-Ce
cycloalkyl, (iv) cyano, () hydroxy, {v} oxo, {vi} halogen, {vii} halo C1-Cs
alkyl, {viil} hydroxy C-Ce alkyl, (i} amine, {9 mono- or di-{C-Cs alkyl)
amino wherg one alkyl is optionaily substituted with oxo , &d} C-Cs
aikanoyl optionally substituted with 1 or 2 of C-Cs alkyl, C-Cs alkoxy, Cs-
Cs cycioalkyl, cyano, hydroxy, oxo, halogen, halo C4-Cs alkyl, hydroxy Ci-
Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, Cs-Cs cycloalkyl, phenyl,
5-8 membered heteroaryl, whersin each C1-Cs alkyl and Ca-Cs cycloalkyt
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on the alkanoyl is optionally substituted with halogen, hydroxy or amino,
and wherein each cycloalkyl, phenyi and hetercaryi on the alkanoyl is
optionally substituted with C+-Cs alkyl, C1-Cs alkoxy, halogen, amino,
hydroxy, or cyano, {Xif) Ca-Cs cycloalkyioxy, (i) phenyl, (xiv) phenyl{C+-Cs
aikanoyl), () 5-7 membered heterooyclyl, or (xvi) 5-8 membered
heteroaryl, wherein each phenyl, 57 membered heterocyclyl and 5-6
membered heteroaryl is optionally substituted with one 1o four C+-Cs alkyd,
C1-Cs alkoxy, halogen, hydroxy, cyang, oxo, amino, mono- or di{C-Ca
atkyhamino, amino(C-Cy) alkyl, mono- or di{C1-Cs altkyllamino(C-Cs) alkyl,

oF aming- or mono- or di{C,-Cy) alkylaminocarbonyt.

[0018] In ancther aspect, the present disclosurs provides for a pharmaceutical composition
comprising a compound or salt as olherwise described herein together with a pharmaceutically

acceptable carrier, excipient or diluent.

{00171 In another aspedt, the present disclosure provides for a method of treating a disease or
disorder associaled with modulation of phosphoinositide 3-kinase (PI3K}, comprising
administering 1o a patient in need thereof a therapeutically effective amount of a compound of
any as otherwise described herein or a pharmaceutical composition as otherwise described

herein.

{0018] In ancther aspeci, the present disclosure provides for a method of inhibiling
phosphoinositide 3-kinase (PI3K), comprising adminisiering {0 a palient in need thereof a
therapeutically effective amount of a compound as olherwise described herein or a

pharmaceutical composition as otherwise described herein.

{00181 In another aspedt, the present disclosure provides for a method of treating canceror a
disorder, the method comprising administering 1o a patient in need thereof a therapeutically
effective amount of a compound as otherwise described herein or a pharmaceutical

composition as otherwise described herein,

{00207 The compounds disclosed herein selectively bind to H1047R-mulated PI3Ka and notto
wild-type PI3Ka.

[0021] In ancther aspect, the present disclosure provides intermediales as described hersin,
such intermediates being suitable for use in a process for preparing a compound as described

herein.

{00227 Other aspects and embuodiments of the disclosure are evident in view of the delailed
description provided herein.
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DETAILED DESCRIPTION OF THE INVENTION

[0023] The present invention relates to inhibitors of PISKa. in particular, the present invention
relates to compounds that inhibit PI3Ka aclivity, pharmaceutical compositions comprising a

therapeutically effective amount of the compounds, and methods of use therefor.

DEFINITIONS

{00247 Uniess defined otherwise, all technical and scientific terms used herein have the same
meaning as is commonly understood by one of skill in the art to which this invention belongs.
Al patents, patent applications, and publications referred to herein are Incorporated by
reference {o the extent they are consistent with the present disclosure. Terms and ranges have

their generally defined definition unless expressly defined otharwise.

[0025] For simplicity, chemical moieties are defined and referred fo throughout primarily as
univalent chemical moieties {e.g., alkyl, aryl, etc.). Nevertheless, such terms may also be used
to convey corresponding multivalent moieties under the gppropriate structural circumstances
clear to those skilled in the art. For example, while an “alkyl” moiely generally refers to a
monovalent radical {g.g. CHs-CHy, in certain circumstances a bivalent linking moiety can be
“atkyl,” in which case those skilied in the ant will understand the alkyl 1o be a divalent radical
{e.g., -CH»-CHox-}, which is equivalent to the term “alkylene.” (Similarly, in circumstances in
which a divalent moiety is required and is staled as being “aryl,” those skilled in the art will
understand that the term “aryl” refers to the corresponding divalent moiety, arylene.) All atoms
are understood to have their normal number of valences for bond formation {i.e., 4 for carbon,

3forN, 2for O, and 2, 4, or 8 for S, depending on the oxidation staie of the S),
{00281 The term “aming” refers to ~NH;.
{0027] The term “acetyl” refers to -C{O)}CHa.

{0028] As herein employed, the term “acyl” refers 1© an alkylcarbonyl or arvicarbonyl

substituent wherein the alkyl and aryl portions are as defined herein.

[3028] The term "alkyl" as employed herein refers to saturated straight and branched chain
aliphatic groups having from 1 t0 12 carbon atoms. As such, “glkyl” encompasses C1, Cs, Cs,
Ca, Cs, Cg, Gy, Cs, Co, Cro, G4 and G2 groups. Alkyl groups may be branched or unbranched.
Examples of alkyl groups include, without limitation, methyl, ethyl, propyl, isopropyi, butyl,

isobutyl, sec-buiyl, tert-butyl, pentyl, and hexyl.

{0030] The term "alkenyt” as used herein means an unsaturated straight or branched chain
aliphatic group with one or more carbon-carbon double bonds, having from 2 to 12 carbon
atoms. As such, “alkenyl” encompasssas Co, Gz, Cq, Cs, Ce, Cr, Cs, Co, Cip, ©yy and Cqp groups.

Examples of alkenyl groups include, without limitation, ethenyl, propenyl, butenyl, pentenyl, and
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hexenyl.

{0031] The term "alkynyl” as used herein means an unsaturated straight or branched chain
aliphatic group with one or more carbon-carbon triple bonds, having from 2 to 12 carbon atoms,
As such, “alkynyl” encompasses Co, Cs, Cu, Cs, Cs, Cr, Cs, Co, C1o, Gt and Cyp groups.
Exampies of alkynyl groups include, without Himitation, ethynyl, propynyl, butynyl, pentynyi, and

hexynyl.

{00321 An "alkyiene,” "alkenviene " or "alkynylena” group is an alkyl, alkenvl, or alkyny! group,
as definsd hersinabove, that is positioned between and serves to connect two other chemical
groups. Examples of alkylens groups include, without limitation, methylene, ethylene,
propylene, and butylene. Represeniative slkenylene groups include, withoul Hrmitation,
athenviene, propenylene, and bulenyiene. Representative alkynylene groups include, without

limitation, ethynylene, propynylene, and butynylene,
[0033] The term “alkoxy” refers o ~O(C1~Cs alkyl).

[0034] The term “amino- or mono- or di{C4-Cs) alkylaminocarbonyl refers to carbamoy! groups,
i.e., groups of the formula

O
fR14
%”’ELN
;215

whergin R and R"™ independently represent hydrogen and C+Cx alkyl,

[3035] The term "cycloalkyl” as employed herein is a saturated and partially unsaturated cyclic
hydrocarbon group having 3 to 12 carbons. As such, “cycloalkyl” includes Cs, Ca, Cs, Cs, T,
Cg, Co, Cig, Gy and C12 cyclic hydrocarbon groups. Examples of cycloalkyl groups include,
without limitation, cyclopropyi, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cycicheptyl, and cyclooctyl. The term “cycloalkyl” also encompasses bridged ring systems such

as as bicyclo[1.1.1]pentan-2-yl, bicycloft.1.1]pentan-1-yl. and bicyclof2.2.2]octan-2-yl.
{0038] The term "Cs-Ce cycioalkyloxy” refers to groups of the formula ~O{C+Cs cycioalkyt).

{0037] The term "heteroalkyl” refers 1o an alkyl group, as defined hereinabove, wherein one or
more carbon atoms in the chain are independently replaced O, S, or NRX, wherein R¥ is
hydrogen or C1 ~ C3 alkyl. Examples of heteroalkyl groups include methoxymetind,

methoxyethy! and methoxypropyl.

{00387 An "aryl” group is a Ce-Cls aromatic molety comprising one {o three aromatic rings. As
such, “aryl” includes Ce, Cio, Gz, and Cq4 oyciic hydrocarbon groups. A represeniative aryl

group is a Ce-Cyp aryl group. Particular aryl groups include, without iimitation, phenyl, naphthyi,
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anthracenyi, and fluorenyl. An “aryl” group also includes fused mullicyclic {e.g., bicyclic) ring
systems in which one or more of the fused rings is non-aromatic, provided that at least one ring

is aromatic, such as indenyl.

{0038 An "aralkyl” or "arylalkyl" group comprises an aryl groucovalently linked to an alkyl group
wherein the moiety is linked o another group via the alkyl moiely. An representative aralkyi
group is ~(Ci-Celalkyl(Ce-Cunlaryl, including, without fimitation, benzyl, phenethyl, and
naphthylmethyl. For example, an arCq-Caalkyl is an aryl group covalently linked fo a C-Cs

alkyl.

[0040] As used herein, the term “fused” when used {0 define rings, e.g., bicyclic fused ring
systems, refers to bicyelic, tricyclic, ete. ring systems sharing 2 or more afoms. Examples of
such fused ring systems are (15,4R)-2-azabicycio]2.2. 1lheptane; Z-azahbicyclof2.2. 2loctane,
2,5-diazabicyclof2.2 2joctane; 2-oxa-5-azabicyclo[2 2 Zjoctane; isoindoline; 1.2,3.4-
{etrahydro-2,6-naphthyridine, 1,2,3 4-tetrahydroisoquinoline; 1,2,3 4-tetrahydro-1,4-

{epiminomethano}naphthalene; and 3-azabicycio{3.1 0fhexane.

{0041] A "heterocyclyl” or "heterocyclic” or “heterocycloalkyl” group is @ mono- or bicyclic
(fused or spiro) ring structure having from 310 12 atoms, (3,4, 5, 6,7, 8, 8, 10, 11 or 12 atoms),
for example 4 to 8 atoms, wherein one or more ring atoms are independently ~C{0)-, N, NR*,
O, or 8, and the remainder of the ring atoms are quaternary or carbonyl carbons. Examples of
heterocyclic groups include, without Himitation, epoxy, oxiranyl, oxetanyi, azetidinyt, aziridiny,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiophenyt, pyrrolidinyt, piperidiny, piperaziny,
imidazolidinyl, thiazolidinyt, thialanyl, dithianyl, trithianyl, azathianyl, oxathiany!, dioxolanyi,
oxazolidinyl, oxazolidinonyl, decahydroquinolinyl, piperidonyl, 4-piperidonyl, thiomorpholiny,
dimethyi-morpholinyl, and morgholinyl. Exampies of heterocyclic groups that are spiro ring
sysiems are @-azaspirof2.5joctan-8-yi, 5-azaspiro{2 4lheplan-5-yl, S-azaspiro{3 4joctan-6-vi,
5~oxa-7-azaspiro{3.4joctan-7-vi, 5, 5-dimethyl-4-oxa-7-azaspiro{2.5joctan-7-yi, 2-0xa-6-
azaspiro[3.3theptan-8-yl, 1-oxa-8~-azaspiro]3 4loctan-6-yi and 7, 7-dimsthyl-5-
azaspiro{2.8]octan-5-yl. Specifically excluded from the scope of this term are compounds
having adjacent ring O andfor S atoms. The heterocyclic groups can be atached o a parent
group (i.e., the point of attachment) via any ring alom, including one of the heteroatoms orone
of the carbon atoms, in the heterocychic ring group. As chemically required, the heterocyclic
ring may be attached to one or more other groups, for instance if operating as a bridging group.
Thus, the term “heterocychy” includes groups such as azabicycle[2.1.1jhexan-2-vi,
azabicyclo]2.2.11heptan-7-yl, 8-0xa-3-azabicyclo]3.1.11heptan-3-yl, diazabicyclof3.1.1]heptan-
8-yl and hexahydro-3,5-methanocyciopentalbipyrrol1{ZH)-vl.  The term “heterocyclyl” also
includes fused mubticychic {e.g., bicyclic) ring systems in which one or maore of the fused rings

is aromalic or non~-aromatic, provided that at lsast one ring is non-aromatic contains an N, O,
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or S ring atom. Examples of such fused multicyclic ring systems are indoliny, indolin-2-yi, 2,3-
dihydrobenzofuran-2-yl and 2,3 4 5-lelrahydrobenzoldloxazol-2-yl. Each of these examples is

a 9-membered heterocychyl

{00421 As used herein, the term “hetercaryl” refers to a group having 5 to 14 ring atoms,
preferably 5, 8, 10, 13 or 14 ring atoms; having 6, 10, or 14 1 elecirons shared in & cyclic array;
and having, in addition to carbon atoms, from one to three heterogtoms that are each
independently N, O, or 8. "Heleroaryl” also includes fused multicyclic {e.q., bicyelic) ring
systems in which one or more of the fused rings is non-aromatic, provided that at least one ring
is aromatic and at least one ring contains an N, G, or S ring atom. The heteroaryl groups can
be attached to a parent group (i.e., the point of attachment) via any ring atom, including one of
the hetercatoms or one of the carbon atoms, in the heteroaryl ring group. As chemically
required, the heteroaryl may be attachead 1o one or more other groups, for instance if operating

as a bridging group.

{00431 Examples of heteroaryl groups include acridinygl, azocinyl, benzimidazolyl,
benzofuranyi, benzo{dioxazol-2(3H}-one, 2H-benzo[bl1,4Jloxazin-3(4H}-one, benzothiofurany,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benziriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyi,
chromenyl, cinnolinyl, furanyl, furazanyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyi,
indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, iscindazolyi,
isoindolinyi, isoindolyl, isoguinolinyl, isothiazolyl, isoxazoiyl, naphthyridinyl,
octahvdroisoquinolinyl, oxadiazolvl, 1.2, 3-oxadiazolyl, 1,2,4-oxadiazolyvl, 1,2,5-oxadiazolyl,
1,3 4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidingl, pyrimidinyl,  phenanthridiny,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalaziny],
piperonyi, pteridiny, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyi,
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridvl, pyrimidinv, pyrrolinyl, 2H-
pyrolyl,  pyirolyl, guinazolinyl, quinolinyl, 4H-guinolizingl, quinoxalinyl, quinuclidiny,
tetrahydroisoquinolinyd, tetrahydroquinolinyl, tetrazolyt, 6H-1,2 5-thiadiazinyi, 1,2,3-thiadiazolyi,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3.4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenvi, triazinyl, 1,2,3-triazoiy, 1,24~

triazotyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

{0044] An "arylene,” "hetercaryiene,” or "heterocyclylene” group is a bivalent aryl, heteroaryl,
or heterocyclyl group, respectively, as defined hereinabove, that is posilioned between and

serves o connedt two other chemical groups.

[3345] As employed herein, when a moiety {e.g., cycloalkyl, aryl, heteroaryl, heterocyclyl, urea,
etc.) is described as “optionally substituted” without expressly siating the substituents #t is

meant that the group optionally has muitiple non-hydrogen substituents, for example from one
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{o five, or from one {o four, or from one o three, or one or two, non-hydrogen substituents.

{0048] The term “halogen” or "halo” as employed herein refers to chioring, bromine, fluorine,
or iodine.

[3047] The term “haloalkyl” refers to an alkyl chain in which one or more hydrogens have been
replaced by a halogen. Represeniative haloalkyls are triflucromethyl, difluoromethyi,
fluorochioromethyl, chioromethyl, and flucromethyl.

[3048] The term “hydroxyalkyl” refers to -alkylene-OH.

[0049] |t is {0 be understood that each individual atom present in Formula (1) and the
compounds within formula (), may be present in the form of any of iis naturally occurring
isotopes, with the most abundant isotope(s) being preferred. Thus, by way of example, each
individual hydrogen atom present in formuia (1), or in the formulae depicted hereinafier, may be
present as a 1H, 2H (deuteriuny; D) or 3H (ritium; T) alom, preferably 1H. Similarly, by way of
example, each individual carbon atom present in formula (1), or in the formulae depicled
hereinafter, may be present as a 12C, 13C or 14C atom, preferably 12C.

[0050] Particular deuterated compounds of this disclosure are those wherein R5 has one or
more hydrogen atoms replaced with a deuterium. Representative deuterated R groups are
pyrrofidin-1-yh-d&, morpholino-ds, {piperazin-1-yi-2,2,3,3,5,5,8,6-d8), and piperidine-1-yl-d10.

[3051] As used herein, “an effective amount” of a compound is an amount that is sufficient to

negatively modulate or inhibil the activity of PI3Ka .

{0082] As used herein, a “therapeutically effective amount” of a compound is an amount that
is sufficient to ameliorats or in some manner reduce a symptom or SIOp OF reverse progression
of a condition, or negatively modulate or inhibit the activity of Pi3Ka. Such amount may be
administered as a single dosage or may be administered according 1o a regimen, whereby it is
effective.

{0053] As used herein, “treatment” means any manner in which the symptoms or pathology of

a condition, disorder or disease in a patient are ameliorated or otherwise beneficially altered.

{0054] As used herein, “amelioration of the symptoms of a particular disorder by administration
of a particular compound or pharmaceutical compaosition” refers {0 any lessening, whether
permanent or temporary, lasting or transient, that can be atiributed {o or associated with

administration of the compaosition.
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COMPOUNDS

{0055] In one aspect, the preseni disclosure provides compounds of Formula (i)

and pharmaceutically acceptable saits, prodrugs, solvales, hydrales, isomers, deulerated
forms, and tautomers thereof, wherein:

R'is H, C+4-Cs alkyl, or Ce-Cs cycloalkyi;

R?is phenyl or a 5-8 membered heteroaryl group, wherein each phenyl and heteroaryl is
optionaily substituted with 1-5 R'Z;
each R'?is independently C-Cy alkyl, -OR*, -C{OJOR*, (C4-Cs

alkyh-ORA, -C{OIN(RA),, cyano, tetrazolyl or halogen;
each R"is independently M, C+Cs alkyl, C+-Cs cycloalkyl, cycloalkyl or 2-carboxy-
3.4 5-trihydroxytelrahydro-2H-pyran-8-yi;

RS is C4-C5 alkyl optionally substituted, polysubstituled or persubstituted with fluorg, Ca-Cs
cycloalkyl, C+Cs alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyl;

R4is M, halogen, Ci-C3 alkyl, C+-Cs alkoxy, Cs-Ce oyoioalkyl, C+-Cs alkenyl, C-Cs alkynyl,
or C5-Ce cycloalkenyl or cyano, wherein each C--Cs alkyl and Ca-Cg cycloalkyl is
optionally substituted with 1-5 halo groups;

R® and R independently represent H or C1-Cs alkyl;

R% is hydrogen, -OR?, -8R0 C4-C4 alkyl, halogen, hydroxy, cyano, haloC-Cs alkyl,
hydroxy C:-Cs alkyl, C1-Cs alkoxy, C:+-Cs alkoxy{C+-Celalkyl, cyano, aming, mono- or
di{C-Ca) atkyl amino, Cs-Cs cycloalkyl, Cs-Cs cycloalkyl{Cq-Cs alkyl), 3-8 membered
heterocyclyl, phenyl or 5-8 membered heteroaryl, wherein each alkyl, alkenyt,
cycloalkyl, phenyl, 3-8 membered heterocychyl and hetercaryl is optionally
independently substituted with 1-3 of halogen, hydroxy, C+Cs alkyl, C+-Cs alkoxy,
haloC+-Ca alkyl, hydroxy C-Ce alkyl, oxo, cyano, amine, mono- ordi{C+Cs) alkyl
aming,
wherein R2 is aryl, aryi{(C-Ce Jalkyl, 5-7 memberad heteroaryl or 5-7 membered

heteroarvi(Cr-Cealkyl, wherein each arvi and hetercaryl is optionally

independently substituted with one to four of C1-Cs alkyl, halogen, hydroxy, cyano,
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haloC1-Ca alkyl, hydroxy G1-Cs alkyl, C1-Ce alkoxy, C4-Cs alkoxy({C+-Cslaliyl,
CYAno, aminoe, or mono- or di{C+-Cz) atkyl aming;

R represents NR7RE, C+-Cs alkyi, Cs-Cs oycloalkyl, Cs-Ce cycloalkyl{Ci-Cs alkyl), phenyl,
or 5-& membered heteroaryl, wherein each Ci-Ce alkyl, Cs-Cs cycloalkyl, C+-Cs
cycloalkyl{C-Cs atkyl), phenyl and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo{C+-Cs alky]), hydroxy, oxo, C-Cs alkyl, G1-Ca alkoxy, C:-Cs
alkanoyl, cyano, amino, or mono- or di{C1-Ca) alkyt aming;

R’ reprasents H or C-Cs aliyl;

RE reprasents H, C.-Cs alkyl, C,~Cs alkenyl, Ca-Ce cycloalkyl, Cs-Cq cycloalkyl{(C4-Ca alkyl),
3-8 membered hetsrocyclyt, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenylCo-
Copalkyl or 5-6 membered hetercaryl{Cy-Celalkyl, wherein each C4-Cs alkyl, C3-Ce
cycloalkyl, C=-Cs oycloalkyl(Cy-Cs alkyl), phenyl, helercaryl and 3-8 membered
hetercoyciyl is optionally indspendently substiluted with 1-3 of halogen, halo{(C+Cs
alkyly, hydroxy, oxo, Ci-Cs alkyl, C1-Cs alkoxy, cyano, aming, mono- or di{C-Cs) alkyl
amino, amino- of mono- or di{C1-Cs) alkylaminocarbonyl, ~-SOR™, -SC(NR'),, or -
NRYSO;R'® wherein each R is independently C1-Cq alkyl and R is C1-Cs alkyl; or

R’ and R® together with the nitrogen o which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyehyl group, wherein the heterocyeli group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic helerocychyl group or fused ring system
and additional carbon or hetero atoms, forms a spirocyclic ring system having
up to 10 total ring members, wherein the ring members are carbons or 1 or 2
hetero atoms selected from nilrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein sach R® is independently (i} Ci-Ce
alkyl optionally substituted with C+-Ca alkoxy, (i} C:-Cs atkoxy, (ill) C-Ce
cycloalkyl, {(iv) cyano, (i) hydroxy, {v} axo, {vi} halogen, (vii} haio C+-Cs
aikyl, {viii} hydroxy C1-Cs alkyd, (X} amine, 09 mono- or di-{C+-Cs aikyd
amino where one alkyl is optionally substituted with oxo , &d) ©4-Cs
alkanoyl optionally substituted with 1 or 2 of C.-Cs alkyl, C-Cs alkoxy, Cu-
Cs cyciaalkyl, cyano, hydroxy, oxa, halogen, halo C4-Cs alkyl, hydroxy Oy~
Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, Cs-Cs cycloalkyl, phenyi,
5-8 membered heteroaryl, whersin each C1-Cs alkyl and C3-Cs cycloalkyl

on the alkanoyl is optionally substituted with halogen, hydroxy or amino,
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and wherein each cycloalkyl, phenyl and heteroaryi on the alkanoyl is
optionally substituted with C1-Cs altkyi, C4-Cs alkoxy, halogen, amino,
hydroxy, or cyano, (xil) Cs-Cs cycioalkyioxy, (xill) phenyl, (xiv) phenyl{C-Cs
alkanovl), (o 5-7 membered hetercoyciyl, or {xvi} 5-8 membered
heteroaryl, wherein each phenyl, 57 membered heterocyclyl and 5-8
membered heteroaryl is optionally substituted with one to four C4-Cs alkyl,
C1-Cs atkoxy, halogen, hydroxy, cyano, oxo, amino, mono- or di{C1-Cs
alkyhamino, amino{C,-Cy) alkyi, mono- or di{C4-Cs alkyllamino{C+-Cs) alkyl,

oF aming- of mono- or di{C,-Cy) alkylaminocarbonyt.

{0058] In another aspect, the present disclosure provides compounds of Formula (V)

RaA

(V)
and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, deuterated
forms, and tautomers thersof, wherein:

Rtis H, C+-Cs alkyl, or C3-Cs cyeloalkyl;

R?is phenyl or a 5-8 membered heteroary] group, wherein each phenyl and heteroanyt is
optionaily substituted with 1-5 R'%;
each R is independently C-C4 aliyl, -ORA, -C{OYORA, (C4-Ca

alkyl}-ORA, -C{OIN(RY),, cyano, tetrazolyl, or halogen;
each RN is independently H, C+-Cq alkyl, or C3-Cs cycloalkyl; and

R3 i C1-Cs alkyl optionally substituted, polysubstituted or persubstituled with fluoro, Ca-Cs
cycloalkyl, C+-Cs alkenyl, C,-Ca alkynyl, or Cs-Ce cycloalkenyl;

R4is H, halogen, C-Ca alkyl, Cs-Cs cycioaikyl, C-Cs altkenyl, Co-Cs alkynyt, or Cs-Cs
cycloalkenyl or cyano, wherein each C+-Cs alkyl and Cz-Cs cycloalkyi is optionally
substituted with 1-5 halo groups;

R and R® independently represent M or C1-Cq atkyl;

RS is C+~Co alkyl, cyclopropyl, bromo, chiore, fluore, cyano, or iftlucromethyl;

R represents NRTRE, C+-Cg alkyl, Cs-Cs oycioalkyl, Cs-Ce cycloalkyl{C-Cs alkyl), phenyl
or 5-& membered heteroaryl, wherein each C-Cs alkyl, Cs-Cs cycloalkyl, Ca-Cs

cycloalkyi{(C-Cs alkyl), phenyl and heteroaryl is optionally substituted with 1-3 of
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halogen, halo(C4-Cs alkyly, hydroxy, C4-Cz alkyl, C+-Cz alkoxy, cyano, aming, of mono-
or di{C+-Caz) alkyl aming;

R7 rapresents H or C4-Ca alkyl;

R? represent H, C:-Ce alkyl, C5-Ce cycloalkyl or Ca-Cs cycloalkyl{C+-Cs alkyl) wherein each
C1-Cp alkyl, C3-Ce cycloalkyl and Ca-Cs cvcloalkyi{C1-0z alkyl) is optionally substituted
with 1-3 of halogen, halo{C+-Cs alky), hydroxy, C4-Cs alkyl, C1-Ca alkoxy, cyano,
aming, or mono- or di{C+-Cs} alkyl amino; or

R’ and RS together with the nitrogen to which they are attachead form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group

is oplionally fused o an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are oplionally nilrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyeiyl group and additional carbon

or hetero atomns, forms a spirocyclic ring system having up to 10 total ring

members, wherein the ring members are carbons or 1 or 2 hetero atoms

selected from nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R® is independently (i) C-Cs alkyl,
{iiy C1-Cp alkoxy, (i} Cx-Cs oycloalkyl, {iv) cyano, (i) hydroxy, (v} oxo, (vi}
halogen, (vii) halo G,-Cs alkyl, {viily hydroxy C+-Cs alkyl, (i) amino, () mono-
or di-{C+-Cg alkyl) amino, (d) C»-Cs alkanoy! optionally substituted with 1 or
2 of C1-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C4-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyl) amino, wherein each C4-Cs alkyl or Cs-Cs cycloalkyl on the alkanoyl is
optionally substiluted with halogen, hydroxy or amino, or (xil) Cz-Cs
cycloalkyloxy, or (xil) phenyl, phenvi{C-Cz alkanoyl), 5-7 membered
heterocyelyl, or 88 membered heteroary! where each phenyl, 57
membered  helerocyclyl and 5-6 membered heleroaryl is optionally
substituted with one to four C:-Cs alkyl, G1-Cz alkoxy, halogen, hydroxy,

Cyans, oxo, amino, or mono- or di(Cy-Cs alkyljamino.

{00571 In certain smbodiments of formula (1) or formula (V) as otherwise described herein R?

and R® represent hydrogen.

{00588&] In cerlain embodiments of formula () or formula (V) as otherwise described herein one

of R® and R represents hydrogen and the other represents $4-Cs alkyl.

[0059] In certain embodiments of formula (1) or formula (V) as otherwise described hersin one
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of R® and R represents hydrogen and the other represents $4-Cs alkyl.

[0080] in ceriain embodiments of formula () or formula (V) as otherwise described herein R®

and R® independently represant C1-Cs alkyl.

[0061] In certain embodiments of formula (i) or formula (IV) as otherwise described herein R
is H.

{0082} In certain embodiments of formula (§) or formula (IV) as otherwise described herein R
is CHs.

[0063] In certain embodiments of formula (1) or formula (V) as otherwise described hersin R
is Hor CHs.

{00647 In certain embodiments of formula () or formula (V) as otherwise described herein R?

is phenyl or a 5-7 membered heteroaryl, each of which is substituted with 1, 2 or 3 R groups.

{00857 In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 membered hetercaryl, each of which is substifuted with 1, 2 or 3 R" groups,
and at least one R'2 group is ~-C{O)ORA.

[00686] In certain embodiments of formula (1) or formula (V) as otherwise described herein R2
is phenyl or a 5-7 membered haterparyl, each of which is substituted with 1, 2 or 3 R groups,

and at least one R'2 group is -C(O)ORA, where R* is H, methyl or ethyl.

[Q067] in certain embodiments of formula (1) or formula (V) as otherwise described herein R2
is phenyl or a 5-7 maembered heterparyl, each of which is substituted with 1, 2 or 3 R™ groups,

and at least one R group is -C{OYORA, where RV is H.

[Q068] In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 maembered heterparyl, each of which is substituted with 1, 2 or 3 R groups,

and at least one R'2 group is ~-C{O)QORA, where RA is methy! or ethyl.

[3069] In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 mambered heterparyl, each of which is substituted with 1, 2 or 3 R groups,
and at least one R group is -C{OIORA, where RA is 2-carboxy-3,4, 5-trihydroxytetrahydro-2H-
pyran-6-vl. A suitable compound to prepare compounds with such RA groups is (25,38,48,5R)-
3.,4,5 8-tetrahvdroxytetrahydro-2H-pyran-2-carboxyiic acid.

{00701 In certain embodiments of formula () or formula (V) as otherwise described herein R?
is phenyl or a 57 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R™ groups,
and at least one R group is -C{OYORA,

{00717 in certain embodiments of formula () or formula (V) as otherwise described herein R?

is phenyl or a 57 memberad hetercaryl, each of which is substituted with 1, 2 or 3 RY groups,
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and at least one R'Z group is a {etrazolyl, particularly 1H-tetrazol-5-yl.

[0072] in ceriain embodiments of formula () or formula (V) as otherwise described herein R?
is phenyl, pyridinyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolvi,

pyrazinyl, pyridazinyl or pyrimidinyl, each of which is opticnally substituted with 1-5 R,

[0073] In certain embodiments of formula (1) or formula (V) as otherwise described herein R2
is phenyl or pyridinyl, each of which is optionally substituted with 1-5 R12,

[0074] In certain embodiments of formula () or formula (IV) as otherwise described herein R2
is phenyl or pyridinyl, each of which is optionally substituted with 1-5 R, and at least one R'?
grouy is -C{OYORA,

[0075] in certain embodiments of formula () or formula (V) as otherwise described herein R2
is phenyl or pyridinyl, each of which is optionally substituted with 1-5 R, and at least one R'?
group is -C{OYORA, where R* is M, methyl or athyl.

[0078] In certain embodiments of formula () or formula (V) as otherwise described herein R?
is phenyl or pyridinyl, each of which is optionally substituted with 1-5 R, and at least one R'?
group is -C{OYORA, where R is H.

[0077] In certain embodiments of formula () or formula (V) as otherwise described herein R?
is phenyl or pyridinyl, each of which is optionally substituted with 1-5 R", and at least one R'?

group is -C{O)ORA, where R is methyl or ethyl.

[0078] In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl which is optionaily substituted with 1-5 R*2,

[3079] In certain embodiments of formula () or formula (V) as otherwise described herein R?

is phenyl which is optionally substituted with 1-5 R'?, and at least one R group is ~-C{O)ORA,

{00801 In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl which is optionally substituted with 1-5 R'2, and at least one R™2 group is -C{O)ORA,
where RA is H, methy! or ethyl.

{00811 In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl which is optionally substituted with 1-5 R'?, and at least one R* group is -C{O)ORA,
where RA is H.

{00821 In certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is phenyl which is optionally substituted with 1-8 R™, and at least one R' group is ~-C{OYORA,
where R” is methyl or ethyl.

{00837 in certain embodiments of formula () or formula (V) as otherwise described herein R?
is pyridinyi which is optionally substituted with 1-5 R'2.
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{00841 In certain smbodiments of formula (1) or formula (V) as otherwise described herein R?

is pyridinyl which is optionally substituted with 1-5 R, and at least one R'? group is -C(OQIORA

{0085} In cerlain smbodiments of formula () or formula (V) as otherwise described herein R?
is pyridinyl which is optionally substituted with 1-5 R%, and at least one R group is -C{O)ORA,

where R is M, methyl or ethyl.

{0088} In cerlain smbodiments of formula () or formula (V) as otherwise described herein R?
is pyridinyl which is optionally substituted with 1-5 R%, and at least one R group is -C{O)ORA,

whera R is H.

[0087] in cerlain embodiments of formula (I} or formula (V) as otherwise described herein R?
is pyridinyi which is optionally substituted with 1-5 R%2, and at least one R group is -C{O)ORA,

where RA is methyt or sihyl.

[0088] in cerlain embodiments of formula (I} or formula (V) as otherwise described herein R2

is pyrimidiny! which is optionally substituted with 1-5 R'2,

[0088] In ceriain embodiments of formuta () or formula (IV) as otherwise described herein R?
is pyrimidinyt which is oplionally substifuted with 1-5 R'2, and at least one R% group
is ~-C{OYORA,

{0090} In ceriain embodiments of formuta () or formula (IV) as otherwise described herein R?
is pyrimidinyl which is optionally substituted with 1-5 R'2, and at least one R' group
is -C{OYORA, where R” is M, methy! or ethyl.

{0091} In certain embodiments of formula () or formula (V) as otherwise described herein R?
is pyrimidinyl which is optionally substituted with 1-5 R'2, and at least one R% group
is ~-C{OORA, where R4 is H.

[0092] in certain embodiments of formula (1) or formula (V) as otherwise described herein R?
is pyrimidinyl which is optionally substituted with 1-5 R'2, and at least one R group
is -C{OORA, where R* is methyl or ethyl.

[0083] in certain embodiments of formula (1) or formula (V) as otherwise described herein R3
i5 C1-Cs atkyl, wherein the alkyl group is unsubstituted, substituted with 1-5 halo groups, or

perfluorinated.

[0084] in certain embodiments of formula (1) or formula (V) as otherwise described herein R3
is Cq1-Cs alkyl, wherein the alkyl group is unsubstituted, substituted with 1-5 halo groups, or
perfluorinated.

[0085] In certain embodiments of formula () or formula (V) as otherwise described herein R°

is C1-Ca alkyl.
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{00981 In certain smbodiments of formula (1) or formula (V) as otherwise described herein R®

is ethyl or R is masthyl.

{00971 In certain embodiments of formula (I} as otherwise described herein R® is hydrogen, Ci-
Cs alkyl, haloC+-Cs alkyl, halogen, cyano, Cz-Cs cycloalkyl, or Ca-Cs cycloalkyl{C1-Csa alkyl).

[0088] In certain embodiments of formula () as otherwise described herein RS is haloC-Cs
alkyl, particularly, fluoromethyl, diflucromethyl or trifluoromethyl.

[0099] In certain embodiments of formula (1) as otherwise described herein R is phenyl or 5-6
membered heteroaryl, wherein each cycloalkyl, phenyl and heteroaryl is optionally substituted
with 1-3 of halogen, hydroxy, C+-Cs alkyl, C4-Cz alkoxy, cyano, amino, or mono- or di{C-Cs)

alkyl amino.

[00100] In certain embodiments of formula () as otherwise described hersin RS is
hydrogen, C+-Cs atkyl, haloC4-Cs alkyl, halogen, cyano, cyclopropyl, or cyclopropyl{C+-C, atkyl).

[00101] In certain embodiments of formula (1) as otherwise described herein R° is methyl,

ethyi, cyclopropyl or cyano.

301023 In certain embodiments of formula () as otherwise described herein R% is methyl
or cyano.
[30103] in certain embodiments of formuia () as otherwise described herein RS is C+-C5

alkyl, haloC+-Cx alkyl, halogen, cyano, cyclopropyl, or oyciopropyi(Cq-Co alkyt).

[00104] in cerfain embodiments of formula (1) as otherwise described herein R is

hydrogen, halogen, hydroxy, cyanoe or amino.

[00105] in certain smbodiments of formula (1) as otherwise described herein R® is
cycloalkyl, phenyl or 5-8 membered heteroaryl, where each cycloaliyl, phenyl and hetercaryl
is optionally substifuted with 1-3 of halogen, hydroxy, C+-C: alkyl, C-C; alkoxy, cyano, aming,

or mono- or di{C G} alkylamino.

[001086] {n certain embodiments of formula (§) as otherwise described hersin R® is phenyl
or 5-6 membered heteroaryl, where each cycloalkyl, phenyl and heteroary! is optionally
substituted with 1 or 2 of halogen, hydroxy, G-C: alkyl, G1-Cz alkoxy, cyano, aming, or mono-
or di{C+-Cy) alkylamino.

{00107} in certain embodiments of formula () as otherwise described herein R s
heterocyclyl connected to the parent ring system at a carbon atom and which heterocycivl is
optionally substituted with 1-3 of halogen, hydroxy, C1-C; alkyl, C+-C- alkoxy, cyano, aming, or

maono- or di(Cy-Cy} alkylamino.

[00108] in certain embodiments of formula (V) as  otherwise described herein R% s
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methyl.

{00109] In cerfain embodiments of formula (V) as otherwise described herein
ethyl.

[30110] In certain embodiments of formula (IV) as  otherwise described hersin
cyano.

{00111} In certain embodiments of formula (IV) as  otherwise described hersin
cyclopropyl.

[00112] in certain embodiments of formula (V) as otherwise described herein
bromo.

{00113} in certain embodiments of formula (V) as otherwise described herein
fiuoro.

{00114} in certain embodiments of formula (V) as  othernwise described herein
chioro.

{00115} in certain embodiments of formula (IV) as otherwise described herein

frifluoromethyl
[00118]

harein R? is optionally substituted phenyl.

RS is

RSis

RS is

RSis

i certain embodiments of formula () or formula (V) as otherwise desciibed

{00117} in certain embodiments of formuda () or formula (V) as otherwise described

herein R? is optionally substituied pyridinyl.

[80118] In certain embodiments of formula () or formula IV} as otherwise described

harein R* is hydrogen, flucro, chioro, methyl, ethyl, trifluoromethy! or cyano.

{00119 In certain embodiments of formula (1) or formula (V) as otherwise described

hareinn R* is hydrogen, flucro, chloro, methyl, triflucromethy! or cyano.

{00120] in certain embodiments of formula (I} or formula (V) as otherwise described

herein R is fluoro, chioro, methyl, cyclopropyl or eyano.

{00121} in certain embodiments of formula (i} or formula (V) as otherwise described

herein R4 is fluoro, chioro, methyl, cyclopropyd, trifluoromethyi or cvano.

[00122] In certain embodiments of formula (I) or formula (V) as otherwise described

herein R*is fluoro, methyl, trifluoromethy! or cyano.

[00123] In certain embodiments of formula () or formula (V) as otherwise described

hersin R4 is fluors, methyl or cyano.

[00124] In certain embodiments of formula () or formula (V) as otherwise described
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herein R® represents C1-Cs alkyl, C2-Cs cycloalkyl or C3-Cq oycloalkyl(T1-Cs atkyl);

{00125] In certain embodiments of formula (1) or formula (IV) as otherwise described

hergin R°A represents NRTRE.

[301286] In certain embodiments of formula (1) or formula (IV) as otherwise described
hergin R’ is hydrogen and R® represents hydrogen, C-Cs alkyl, Cs-Cs cycloalkyl or Ca-Cs
cycioalkyl(C1-Ca alkyl).

[30127] In certain embodiments of formula (1) or formula (IV) as otherwise described
herein R’ and R® together with the nitrogen to which they are attached form ring Q, whergin
ring Qis
a 3-7 membered monoocyclic heterocyclyl group, and
the heterocyclyl group is optionally substituted with 1-4 R® groups, wherein each R% is
independently Ci-Cs atkyt, C1-Cs alkoxy, C5-Cs cycloalkyl, cyano, hydroxy, oxga,
halogen, halo C4~-Cs alkyl, hydroxy C1-Cs alkyl, aming, mono- or di-(C+-Cs alkyl)
amino, or phenyl or phenyl{(C4-Cs alkanoyl) where each phenyl is optionally
substituted with C4-Cs alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, amino, or
mono- or di{C-Cy alkyhamino,
{00128] In certain embodiments of formula () or formula (1V) as otherwise described
hersin R7 and R® fogether with the nitrogen {o which they are attached form ring Q, whersin
ring Qs

& 3-7 memberad monocyclic heterocyelyi group, and
the heterocyelyl group is fused o an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitregen atoms and the remainder carbons,
wherein
the fused heterocyclyl group is optionally substituted, on an aromatic or non-
aromatic portion, with 1-4 R® groups, wherein each RY is independently C1-Cs
alkyt, C1-Cs alkoxy, C3-Cs oycloalkyl, cyano, hydroxy, oxo, halogen, halo C-Cs
alkyl, hydroxy C+-Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, or phenyl or
phenylC.-Cs alkanoyl) where each phenyt is optionaily substituted with C4-Cs
atkyl, C+-Cz alkoxy, halogen, hydroxy, cyano, aming, or mong- or di{Cy-Cs
alkyhyaming.
{00129} in certain embodiments of formula () or formuta (V) as ctherwise
described hersin R7 and RS together with the nitrogen 1o which they are aitached form a 3-7

membered monocyalic heterocyclyl group, and
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the heterocyelyl group forms a spirocyclic ring system having up to 10 tolal ring
members with a carbon atom from the monocyclic heterocyell group and
additional carbon, nitrogen, sulfur or oxygen atoms, wherein
wherein the spirocyclic ring system is optionally substituted with 1-4 R® groups,
wherein each R° is independently Cq-Cs alkyl, C1-Ce alkoxy, Cz-Cs cycinalkyl,
cyano, hydroxy, oxo, halogen, halo C+-Cs alkyl, hydroxy C:-Cs alkyl, amino,
mono- or di-{C1-Cs alkyl) amino, or phenyl or phenyl{C+-Cs alkanoyl) where
each phenyl is optionally substituted with C.-Cs alkyl, C1-Cs alkoxy, halogen,
hydroxy, cyano, aniing, or mong- or di{C+-Cs alkyhamino.
{00130} in certain embodiments of formuda {1} or formula (1V) as otherwise described
harein R7 and RS togsther with the nitrogen to which they are attached form a piperidinyi,
pipsrazinyl or morpholinyl group, each of which is optionally substiluted with 1-4 R? groups,
wherein sach RY is independantly C1-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy,
oxo, halogen, halo C+-Cs alkyl, hydroxy C+-Cqs alkyl, amino, mono- or di-(C4-Ce alkyl) amino, or
phenyi or phenyl{C+-Ca alkanoyl) where each phenyl is optionaily substituted with C1-Cs alkyl,

C+-Cs alkoxy, halogen, hydroxy, cvano, amino, or mono- or di{C+-Cs alkyhamino.

{00131} in certain embodiments of formula () or formula (V) as otherwise described
herein R7 and RS {ogsther with the nitrogen fo which they are attached form a piperidinyi,
piparazinyl or morpholiny! group, each of which is optionally substituted with 1-4 R® groups,
wherein each R is independently C1-Cs alkyl, C+-Cs alkoxy, Ca-Cs cyeloalkyl, cvano, hydroxy,
oxo, halogen, halo C1-Ca alkyl, hydroxy ©+-Cs alkyl, amino, or mono- or di-{C:-Cs alkyl) amino.

{00132} in certain embodiments of formula (1) or formula (V) as otherwise described
harein R7 and RS togsther with the nitrogen to which they are aftached form a piperidiny,
piperazinyl or morpholinyi group, each of which is optionaily substituted with 1-4 R® groups,
wherein each R® is independently methyl, ethyl, methoxy, ethoxy, cyano, fluoro, chioro,

triffuoromethyl, cyclopropyl, or cyclopropyimethyl

[00133] in ancther aspect, the present disclosure provides compounds of Formula (IV-
A):

7
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and pharmaceutically acceplable salts, prodrugs, solvates, hydrales, isomers, deuieraied
forms, and tautomers thereof, whersin:

Riis H, Ci-Cs alkyl, or Ca-Cs cycloalkyl

R?is phenyl or a 5-8 membered heteroary! group, wherein each phenyl and heteroarvl is
optionally substituted with 1-5 R'?;
gach R'?is independently C-C4 alkyl, -ORA, -C{OYORA, {C4-Cs

alkyl}-ORA, -C{OYN{RA):2, cyano, or halogen;
each R*is independently H, ©-Cs alkyl, or C«Cs cycioalkyl; and

R®is C4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluoro, C3-Cq
cycloalkyl, C+Cs alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyl;

R4 is H, halogen, C+-Cs alkyl, Ca-Cs cycloaikyl, C-Ca atkanyl, Co-Ca alkynyl, or Cs-Cs
cycloalkenyl or cyano, wherein each C+-Cy alkyl and Cz-Cs cycloalkyl is opticnally
substiluted with 1-5 halo groups;

RE and R indepsndently represant H or C-Cs alkyl;

R® represents NR7R®, C+-Cs alkyl, Ca-Cs cycioaikyl, CxCe cycloalkyl{C-Cs alkyl), phenyl
or 5-8 membered heleroaryl, wherein each C1-Cp alkyl, Cs-Cs oycloalkyl, Cs-Ce
cycloalkyli(C1-Cs alkyl), phenvl and hetercaryl is optionally substituted with 1-3 of
halogen, halo(C+Ca alkyl), hydroxy, C+-Ca alkyl, ©+-Cs alkoxy, cyano, amino, or mono-
or di{C+-Cs} alkyl amino;

R’ represents H or C4-Ca alkyl;

R® rapresent H, C-Cs alkyl, Cs-Ce cycloalikyl or C3-Ce cycloalkyl(C4-Cs alkyl) wherain each
C41-Co alkyl, Cs-Cs cycloalkyl and Ca-Cs cycloalkyl{C1-Ca alkyl} is optionally substituted
with 1-3 of halogen, halo{C+-Cs alkyl), hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{C4-Cs) alkyl amino; or

R’ and R® togethsr with the nitrogen 1o which they are attached form ring Q, whergin ring
Qis
a 3-8 membered monocychic helerocyclyl group, wherein the heterocyclvl group

is optionally fused o an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyclyl group and additional carbon
or hetero gtoms, forms a spirocyclic ring system having up to 10 {otal ring
members, wherein the ring members are carbons or 1 or 2 hetero atoms
selected from nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R groups, wherein each R is independently (i) C1-Ce alkyi,
iy ©C1-Co alkoxy, (iil} C2-Cs cycloalkyl, (iv) cyano, (i) hydroxy, () oxo, (i)
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halogen, (viiy halo C+-Cx alkyl, (viii) hydroxy Cs-Cs alkyl, (ix) amino, {x} mono-
or di-(C~-Ce alkyl) aming, (xi) C-Ce alkanoyl optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C1-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-(C+-Cs
aikyly amino, wherein each G1-Cs alkyl or Cs-Cs cycloalkyl on the alkanoyl is
optionally substituted with halogen, hydroxy or amino, or &) CxCs
cycloalikyloxy, or (i) phenyl, phenvl{Cs-Cs alkanoyl), 5-7 membsred
heterocyclyl, or 5-8 membered hetercaryl where each phenyl, 5.7
membered heterocyclyl and 5-6 memberad heteroaryl is optionally
substitiied with one to four C+-Cs alkyl, C1-Cs alkoxy, halogen, hydroxy,

CYano, oxo, amino, or mone- or di{C4-Cx alkyljamino.

[00134] in ancther aspedt, the present disclosure provides compounds of Formula (V-
By

R‘ﬁ/—\

{IV-B)
and pharmaceutically acceptable salis, prodrugs, solvates, hydrates, isomers, deuterated
forms, and tautomers thersof, wherein:

R1is H, C+-Ca alkyl, or C3-Cs cycloalkyl;

R? is phenyl or a 5-8 membered heteroaryl group, wherein each phenyl and heteroanyt is
optionaily substituted with 1-5 R12;
each R is independently C-C4 alkyl, -ORA, -C{OYORA, (C1-Cs

alky[}-ORA, -C{SIN(R"}),, cyano, or halogen;
each RAis independently H, C+-Cq alkyl, or Ca-Cg cycloalkyl; and

R3 is C4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluoro, Cx-Cs
cycloalkyl, C+Cs alkenyl, Co-Ca alkynyl, or Cs-Ce cycloalkenyl;

R*is H, halogen, C1-Ca alkyl, C:-Cs cycloalkyl, C-Cs atkenyl, C2-Cs alkynyt, or Cs-Cs
cycloalkenyl or cyano, wherein each C4-Cs alkyl and Cz-Cs cycloalkyl is optlionally
substituted with 1-5 halo groups;

R and RP independently represent M or C4-Cs alkyl;

R% represents NR7RE, C1-Cg alkyl, C3-Cs oycloatkyl, Cs-Ce oycloalkyl{C+-Cs alkyly, phenyl

or &-8 membered heteroaryl, wherein each Ci-Ce alkyl, Csz-Cs cycloalkyl, Cs-Cs
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cycloalkyl{Cq-Cs alkyly, phenyl and heteroaryl is optionally substituted with 1-3 of

halogen, halo{C+Cs alkyl), hydroxy, C1-Cz alkyl, C4-Ca alkoxy, cyano, aming, of mono-

or di{C4-Ca) alkyl aming;

R’ represents H or C4-Ca alkyl;

RE represent H, C+-Cq alkyl, C5-Ce cycloalkyl or C2-Cs cycloalkyl{C+-Cs alkyl) wherein each

C1-Cp altkyl, C3-Ce cycloalkyi and Ca-Cs cycloalkyl{C1-Cz alkyl) is optionally substituted

with 1-3 of halogen, halo{C+-Cs alky), hydroxy, C+-Cs alkyl, C1-C3 alkoxy, cyano,

amino,

or mono- or di{C+-Ca} alkyl amino; or

R7 and RS {ogether with the nitrogen to which they are attachad form ring Q, wherein ring

Qis

a 3-8 membered monocyclic heterocyclyl group, wherein the heterocycly group

is gplionally fused {0 an aromatic or non-aromatic ring containing 3-8 ring

members of which 1 or 2 are optionally nilrogen, oxygen or sulfur atoms and

the remainder carbons, or

with a carbon atom from the monocyclic heterocyclyl group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up to 10 {otal ring
members, whergin the ring members are carbons or 1 or 2 hetero aioms

seiecied from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
poriion, with 1-4 R® groups, wherein each R s independently () C1-Ce alkyi,
{iy C4-Cp alkoxy, (i)} C+-Cs cycioalkyl, {iv) cyano, () hydroxy, () oxo, (v}
halogen, (vil) halo G.-Cs alloyl, {viily hydroxy C+-Cs alkyl, {iX) amino, (g mono-
or di-{C+-Ce alkyl) amino, (d) Co-Cs alkanoyl optionally substituted with 1 or
2 of Cy-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C4-Cs alkyl, hydroxy C4-Cs alkyl, amino, or mono- or di-(C+-Cs
alkyl) amino, wherein sach C1-Cs alkyl or C5Cs cycloalkyl on the alkanoyl is
optionally substituted with halogen, hydroxy or amino, or ki) Cz-Cs
cycloalkyloxy, or (dily phenyl, phenyl(C4-Cz alkanoyl), 5-7 membered
heterocyelyl, or 5-6 membered hetercaryl where each phenyl, 5-7
membered heterocyclyl and 5-6 membered heteroaryl is optionally
substituted with one to four C:-Cs alkyl, C1-Cz alkoxy, halogen, hydroxy,
Cyano, oxo, amino, or mono- or di{C+-Cs alkyllamino.
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[00135] In another aspect, the present disclosure provides compounds of Formula (IV-
Cx

RBA

(V-G
and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, deuterated
forms, and tautomers thereof, wherein:

RYis H, C4-Ca alkyi, or $x-Cs cycloalkyl

R?is phenyl or a 5-86 membered heteroaryl group, wherein each phenyl and hetercanyt is
optionally subsiituied with 1-5 R'Z,
gach R'2is independently C4-Cy alkyl, -OR* -C{OIOR* (C4-Cs

aliky-ORA, -C{OYN(RM,, cyano, or halogen;
each RAis independently M, C+Cs alkyi, or C3-Cg cycioalkyl; and

R®is ©+-Cs alkyl optionally substituted, polysubstituled or persubstituted with fluors, Cz-Cs
cycloalkyl, C+-Ca alkenyl, Cx-Cs alkynyl, or C5-Ce cycloalkenvl;

R4is H, halogen, C1-Cs alkyl, Ca-Cs cycloalkyl, C-Cs atkenyl, Co-Ca alkynyl, or Cs-Cs
cycioalkenyl or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R® and R% independently represent H or C-Cp alkyl;

R™ represents NR'R?, C:-Cs alkyl, C-Cs cycioalkyl, Cs-Cs cycloalkyl{C+-Cs alkyl), phenyl
or 5-8 memberead heteroaryl, wherein each G1-Cg atkyl, Cs-Cs cycloalkyl, Cs5-Cs
cycloalkyl{(C1-Ca alkyl), phenvl and heteroaryl is optionally substituted with 1-3 of
halogen, halo{(C+-Ca alkyly, hydroxy, C1-Ca alkyl, C1-Cs alkoxy, cyano, aming, or mono-
or di{C-Ca) atkyl aming;

R7 represenis H or C4-Ca alkyl;

R8 rapresent M, C1-Cs alkyl, Cs-Co oycloaliyl or Ca-Cs cycloatkyl(C+-Cs alkyl) wherain each
C1-Ce alkyl, C3-Cq oycloalkyi and Ca-Cs cycloalkyl{(Cq-Ca alkyly is optionally substituted
with 1-3 of halogen, halo{C+-Cs alkyh), hydroxy, C4~Ca alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di(C+~Cs} alkyl amino; or

R’ and R5 together with the nifrogen to which they are attached form ring Q, wherein ring
Gis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group
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is optionally fused to an aromatic or non-aromatic ring containing 3-6 ring
members of which 1 or 2 are oplionally nitrogen, oxygen or sulfur aloms and
the remainder carbons, or
with & carbon atom from the monogyclic heterocyclyi group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up to 10 {otal ring

members, wherein the ring members are carbons or 1 or 2 hetero atoms

selected from nitrogen, sulfur and oxygen atoms, and
[00138] wherein each ring Q is optionally substituted, on an aromatic or
non-aromatic portion, with 1-4 R® groups, wherein each RY is independently
{iy C+-Cs atkyi, (i) C4-Ce alkoxy, (i) Ca-Cs cycloalkyl, (iv) cyano, (i) hydroxy,
(v} oxo, (vi} halogen, (vil) halo C+Cs alkyl, (vill} hydroxy C+-Ce alkyl, (ix)
amino, (4 mono- or di-{C+-Cs alkyl) amino, () Cr-Cs alkanoyl optionally
substituied with 1 or 2 of C-Cs alkyl, C-Cx alkaxy, Cz-Cs cycloalkyl, cvano,
hydroxy, oxo, halogen, hale C:-Cs alkyl, hydroxy C4-Cs alkyl, amino, or
mono- or di-(C1-Ce alkyl) amino, wherein each C1-Cs alkyl or C-Cs cycloalkyi
on the alkanoyl is optionally substituted with halogen, hydroxy or amino, or
{xii} C»-Cs oycloalkyloxy, or (i) phenyl, phenyl{C:-Cs akanovh, 5-7
membered heterocyehi, or 5-6 membered hetercaryl where each phenyl, 5-
7 membered heterocyclyl and 5-6 membered hetercaryl is optionaily
substituted with one to four C+Cs alkyl, C4-Ca alkoxy, halogen, hydroxy,
Cyano, oxo, aming, or mona- or di{G+-Cs alkyllamino.

{00137} in ancther aspect, the present disciosure provides compounds of Formula (V-
Dy

= BA

(V-0
and pharmaceutically acceptable salis, prodrugs, solvates, hydrates, isomers, deuterated
forms, and tautomers thereof, wherein:
R'is H, C+-Cs alkyl, or Ca-Cs cycloalkyl,
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R? is phenyl or a 5-8 membersad heteroaryl group, wherein each phenyl and hetergaryt is
optionaily substituted with 1-5 R1Z;
each R'2is independently Ci-Cy atkyl, -ORA, -C{CIORA, (C4-Ca

alky}-ORA, -C{OYN{R*), cyano, or halogen;
each R*is independently H, C-Cs alkyl, or Cx-Cs cyclioalkyl; and

R%is C4-C3 alkyt optionally substituted, polysubstituted or persubstituied with fluoro, Cs-Cq
cycloalkyl, C+Cs alkenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyt;

R4is H, halogen, C1-Cs alkyl, Cs-Cs cvcloalkyl, C1-Ca alkenyl, C~Cs alkynyl, or Cs-Ce
cycloalkenyt or cyano, wherein each C-Cs alkyl and Cz-Cg cycloalky! is optionally
substiluted with 1-5 halo groups;

RE and R indepsndently represent H or C-Ce alkyl;

R represents NRTRE, C+-Cs alkyl, C3-Cs cycioalkyl, C5-Cs cycloatkyli{(C-Cs alkyl), pheny
or 5-8 membered heteroaryl, wherein each C-Cs alkyl, Cs-Cs cycloalkyt, Cs-Cs
cycloalkyl(C1-Cs alkyl), phenyl and heteroaryl is optionally substituled with 1-3 of
halogen, halo(C+-Cs alkyl), hydroxy, C~-Cs alkyl, C1-Cs alkoxy, cyano, amino, or mono-
or di{C+-Cs) alkyl amino;

R’ represents H or C+-Cs alkyl

R® represent H, ©1-Cs alkyl, C+-Cs cycloalkyl or C5-Ce cycloalkyl{C4-Cy alkyl) wherein each
C1-Ce alkyl, Cz-Cs cycloalkyl and Cs-Cp cycloalkyl(C1-Ca alkyl) is optionally substituted
with 1-3 of halogen, halo{C-Cs alkyly, hydroxy, CCy alkyl, C1-Cs atkoxy, cyano,
amino, or mono- or di{C4-Cs) alkyl amino; or

R and R together with the nitrogen to which they are altached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocycolhl group, wherein the heterocyclyl group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monooyclic heterocyclyl group and additional carbon
or hetero gtoms, forms a spirocyclic ring system having up to 10 total ring
mermbers, wherein the ring members are carbons or 1 or 2 helero atoms
selected from nitrogen, sulfur and oxygen gtoms, and
wherein each ring Q is optionally substituied, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R* is independently (i) C1-Ce alkyl,
{ih C4-Co alkoxy, (i} Cx-Cs cycioalkyl, {v) cyano, (i) hydroxy, (v} oxa, (vi}
halogen, {vii) halo C4-Cs alkyl, (viil) hydroxy C:-Cs alkyl, (i) amino, (K} mono-
or di-{(C+-Cs alkyl) amino, (xi) C2-Cs alkanoy! optionally substituted with 1 or
2 of C-Cs alkyl, C:+-Ca alkoxy, Cz:-Cs cycloalkyl, cyano, hydroxy, oxo,
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halogen, haio C-Cs alkyl, hiydroxy C-Cs alkyl, amine, or mono- or di-{(C+-Cs
alkyly amino, wherein each C4-Cs alkyl or Cs-Cs cycloalkyl on the alkanoyl is
optionally substituted with halogen, hvdroxy or amino, or (xi)) Cz-Cs
cycloalkyloxy, or (dily phenyl, phenvi{C+-Ca alkanoyl), 3-7 membered
heterocyolyl, or 5-6 membered hetercaryl where each phenyl, 57
membered helerocyclyl and 56 membered heteroaryl is optionally
substituted with one to four C+-Cs alkyl, C+-Cs alkoxy, halogen, hydroxy,

Cyano, oxo, amino, or monc- or di(C1-Ca alkylyamino.

In another aspect, the present disclosure provides compounds of Formula (IV-

RGA

(V-E)

and pharmaceutically acceptable salts, prodiugs, solvates, hydrates, isomers, deuterated

forms, and tautomers thereof, wherein:
RYis M, C+-Cx alkyl, or Cs-Cs cycloalkyl;
R?is phenyl or a 5-6 membered heteroaryl group, wherein each phenyl and heteroanyt is

optionally substlituied with 1-5 R'Z;

gach R is independently C4-Cy alkyl, -ORA, -C{(OIORA, {(C4-Cs
alky}-ORA, -C{OIN(RM,, cyano, of halogen;
each RAis independently M, C+-Cs alkyi, or C3-Cg cycloalkyl; and

R3 is C4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluorg, Ca-Cs

cycloalkyl, C+-Cy alkenyl, Co-Ca alkynyl, or Cs-Cs cyloalkeny;

R4 is H, halogen, Ci-Cs alkyl, Cs-Cs cycloalkyl, Ci-Cs alkenyl, Co-Cx alkynyl, or Cs-Cs

cycloalkenyl or cyano, wherein each C+-Cs alkyl and Cz-Cs cycloalkyl is optionally

substituted with 1-5 halo groups;

RMis broma, chioro or flucro, preferably chioro;

R® and R% independently represent H or £-Cs alkyl;

R represents NR'R?, C+-Cq alkyl, C3-Cs cycioalkyl, Cs-Co cycloalkyl{C4-Cs alkyh, phenyl

or 5-8 membered heteroaryl, wherain each C1-Cg alkyl, Cs-Cs cycloalkyl, C3-Cs
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cycloalkyl{Cq-Cs alkyly, phenyl and heteroaryl is optionally substituted with 1-3 of
halogen, halo{C+Cs alkyl), hydroxy, C1-Cz alkyl, C4-Ca alkoxy, cyano, aming, of mono-
or di{C4-Ca) alkyl aming;

R’ represents H or C4-Ca alkyl;

RE represent H, C+-Cq alkyl, C5-Ce cycloalkyl or C2-Cs cycloalkyl{C+-Cs alkyl) wherein each
C1-Cp altkyl, C3-Ce cycloalkyi and Ca-Cs cycloalkyl{C1-Cz alkyl) is optionally substituted
with 1-3 of halogen, halo{C+-Cs alky), hydroxy, C+-Cs alkyl, C1-C3 alkoxy, cyano,
aming, or monoc- or di{C1-Cy} alkyl amino; or

R7 and RS {ogether with the nitrogen to which they are attachad form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocycly group

is gplionally fused {0 an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nilrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyclyl group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up to 10 {otal ring

members, whergin the ring members are carbons or 1 or 2 hetero aioms

seiecied from nitrogen, sulfur and oxygen atoms, and
{00138} wherein each ring Q is optionally substituted, on an aromatic or
non-aromatic portion, with 1-4 R® groups, wherein each R® is independently
{i) C+-Cs alkyl, (i) C1-Co alkoxy, (jii} Cs-Cs cycloalkyl, (v} cyano, (i) hydroxy,
{v} oxo, (v} halogen, {vi}} halo C+Cs alkyl, (viiil} hydroxy C-Ce alkvi, (B
amino, (¢ mono- of di-(C+-Cs alkyl) amino, (xi) C>-Cs alkanoyl oplionally
substituted with 1 or 2 of C-Cs alkyl, C-Cs alkoxy, Cs-Cs cycloalkyl, cyano,
hydroxy, oxo, halogen, halo Cy-Ca alkyl, hydroxy C4-Cz alkyl, amino, or
mono- or di-{C1-Cs alkyl) amino, wherein sach C+-Ca alkyt or C5-Cs cycloalkyd
on the alkanoyi is optionally substituted with halogen, hydroxy or amino, or
{(xiy C3-Cs cycloalkyloxy, or (i} phenyl, phenyl(C4+-Csz akkanoyl), 57
membered helerocyclvl, or 5-6 membered heleroaryl where each phenvl, 5-
7 membered heterocychyl and 5-8 membered hetercaryl is optionally
substituted with one to four C:-Cs alkyl, C1-Cz alkoxy, halogen, hydroxy,
Cyano, oxo, amino, or mono- or di{C+-Cs alkyllamino.

{00140] In certain embodiments of formula (V-A)-formula (IV-E) as otherwise described
hersin R represents NR7R?, and R7 and R® together with the nitrogen {o which they ars

attached form ring Q, wherein ring Q is
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a 3-7 membered monocyclic heterocyelyi group, and
the heterocyelyl group is optionally substituted with 1-4 R® groups, wherein each R? is
independently Ci-Ce alkyl, C1-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo ©1-Cs alkyl, hydroxy C1-Cs alkyl, amino, mono- or di-{C+-Cs alkyl)
amino, or phemyl or phenyvi{C4-Cz alkanoyl) where each phenyl is optionally
substituted with C-Cs alkyl, C1-Ca alkoxy, halogen, hydroxy, cyano, amino, or
mono- or di{C+-Cs alkyhamino (Embodiment ((V-AE-1)}.
{80141} in certain embodiments of formula (WV-A)-formula (IV-E) as otherwise described
herein R™ represents piperidinyl, piperazinyl, or morpholinyl, each of which is optionally
substituted with 1-4 R® groups, wherein each RYis independently C4-Cs alkyl, C+-Cs alkoxy, Ca-
Ce cycloalkyl, cyano, hydroxy, oxo, halogen, halo C4-Ca alkyl, hydroxy C+-Cs alkyl, aming,
mono- or di-{C+-Cs alkyl) amino, or phenyl or phenyl(C+-Cz alkanoyl) where each phenyl is
optionally substituted with C4-Cz alkvl, C1-Cs alkoxy, halogen, hydroxy, cyano, amino, or monoe-
or di{C+-Cs alkyhamino (Embodiment (IV-AE-2}).
[00142] in particular embodimenis of Embodimanis (IV-AE-1)) and (IV-AE-2), RZ is
pheny! or pyridinyl, each of which is optlionally substituied with 1-5 R'2, and at least one R
group is -C(OYORA, whare R is K, methy! or ethyl.
[00143] i particular embodiments of Embodimenis (IV-AE-1)) and (V-AE-2), R? is
pheny! or pyridinyl, each of which is optlionally substituied with 1-5 R'2, and at least one R
group is ~C{CYORA, where RAis H.
[00144] In particular embodiments of Embodimenis (IV-AE-1)) and {(IV-AE-2), RZ is
phenyl or pyridinyl, each of which is oplionally substituted with 1-5 R'2, and at least one R™
group is ~-C{OYORA, where R is methyl or ethyl.

[00145] In paricular embodiments of Embodimenis (IV-AE-1) and {V-AE-2), RZ is

phenyl which is optionally substituted with 1-5 R,

[00148] In particular embodiments of Embodiments (IV-AE-1)) and {(WV-AE-2), R?
phenyl which is optionally substituted with 1-5 R'2, and at least one R'? group is -C{O}ORA.

S

{00147} In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R? is
phenyl which is optionally substituted with 1-5 R and at least one R" group is -C{O)ORA,
where R* is H, methy! or sthyl.

{00148} In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R? is
phenyi which is optionally substituted with 1-5 R and at least one R' group is -C{O)ORA,

where R is H.

{00149] In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R? is
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phenyi which is optionally substituted with 1-5 R, and at least ons R group is -C{OYORA,

whers R* is methyl or sthyl.

[00150] In particular embodiments of Embodiments (IV-AE-1)) and (W-AE-2), R? is
pyridinyt which is optionally substifuted with 1-5 R'2,

[00151] In particular embodiments of Embodiments (IV-AE-1)} and (V-AE-2), R? is
pyridinyt which is optionally substituied with 1-5 R'2, and at igast one R'2 group is ~-C{OYORA,

[30152] In particular embodiments of Embodiments (IV-AE-1)) and (V-AE-2), R? is
pyridinyl which is optionally substituted with 1-5 R'2, and at least one R'? group is -C{O)OR”,
where R” is H, meihyl or ethyl.

[30153] In particular embodiments of Embodiments (IV-AE-1)) and (WV-AE-2), R? is
pyridinyl which is optionally substituted with 1-5 R'2, and at least one R'? group is -C{O)OR”,
where R is H.

[00154] In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R? is
pyridinyl which is optionally substituted with 1-5 R'2, and at least one R'? group is -C{O)OR”,
where R? is methyl or ethyl.

[00155] In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R% is a
group of the formuia

S aAviv

HOLC AN - HO,C% »
L .\,} LI iolw
. | n N\T)( -
R‘:Z Ru

(4-AE-B) (4-AE-P)

wherein
each RY is independently C+-C. alkyl, -ORB, -C{O}ORB, {C4-Ca
alkyl}-ORB, -C{OIN(R®),, cyano, or halogen;
each RPis independently H, C+Cq alkyl, or C3-Ce cycloalkyl;
R is hydrogen, C-Ca alkyl, -OR, -C{O)OR?, (C+-Cs alkyD)-OR®, -C(OIN{R):, cyano,
or halogen;
each RMis independently H, C+-Cg alkyl, or Ca-Ce cycloalkyl;
nis0, 1,2 or3; and

mis 0, 1or2
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[00158] In certain embodiments of formula (4-AE-B) and formula (4-AE-P), R" is ¢cyano
or halogen. in other embodiments of formula (4-AE-B) and formula (4-AE-F), R¥ is cyano. in
other embodiments of formuia (4-AE-B) or (4-AE-P), R is fluoro, chioro or bromo. in sther
embodiments of formula (4-AE-B) or (4-AE-P), R¥ is fluoro or chioro. In other embodiments of
formula 4-AE-B) or (4-AE-P), R'? is methyl. in other embodiments of formula (4-AE-B) or (4-
AE-P), R'? is hydrogen.

[00157] In certain embodiments of formula () or formula (V) as otherwise described

herein the compound is of formula () or i)

= =
HO,C+ | HOC—+ |
X N%\
(R, R
(ih {1

whereinnis 0,1, 2, 3 or4; and
mis0,1,20r3.
[00158] in certain embodimenis of formula (i) or formula () as otherwise described

herein the compound is of formula {-A)

N
(R'%),

(H-A).

{00158} in certain embodiments of formuia (1) or formula (i) as otherwise described
herein the compound is of formula JH-A)
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(H-A).

{00180 In ceriain embodiments of formula (B, formula (D, formula (-A) or formuida dil-

A} as otherwise described herein:

R'is H, C+-Cs alkyl, or Cz-Cs cycloalkyl;
each R'? is independently C+-C4 alkyl; -ORA, -C{O}ORA, (C1-C3
atky}-ORA, -C{ON{R*}, cyano, or halogen;
each R*is independently H, C:-Cs alkyl, or C+-Cs cycloalkyl and
R is C+-Cx alkyl or C-Cs cycloalkyl; and
R4is H, ©-Cs alkyl, Ca-Cs cycloalkyl, cyano, or halo, wherein sach C1-Cs alkyl is
optionally substituted with 1-5 halo groups.
[00161] In certain embodiments of formula (B, formula (D, formula (-4} or formula il

A) as otherwise described herein RS is C-Cs alkyl.

{00162} In certain embodiments of formula (B, formula (D), formula (-4} or formula (il

A) as otherwise described herein RS is methyl.

{00163] in certain embodiments of formula (B, formula (D, formula (IFA) or formula (-

A} as otherwise described herein R4 is H, C4-Ca akkyl, C3-C4 cycloalky! or cyano.

{00164] in certain embodiments of formuda (B, formula (D, formula (FA) or Tormula (-
A) as otherwise described herein R7 is hydrogen and R® represents hydrogen, C+-Ce alkyl, Ca-

Cs cycloalkyl or C3-Cs cycloalkyi(C1-Cs alkyl).

[00185] In certain embodiments of formula (), formula (D, formula (HFA) or formula (-
A) as otherwise described herein R represenis NR'R® and R7 and R? together with the
nitrogen to which they are attached form ring Q, and ring Q is a C4-Cs helerocyclyi

[00168] In certain embodiments of formula (), formula D, formula (HFA) or formula (-
A) as otherwise described herein R™ represenis NR'R®? and R™ and R? together with the
nitrogen to which they are attached form ring G, and ring Q is aziridinyl, azetidinyl, pyrrolidiny,

piperaziny, morpholinyl, piperidinyd, or azepanyl, each of which is optionally substituted with 1-
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2 R® groups, wherein each R® is independently ©-Cs alkyl, C1-Cs alkoxy, Ca-Cs cycloalkyi,
cyano, hydroxy, oxo, halogen, halo C-Cz alkyl, hydroxy Ci-Cs alkyl, amino, mono- or di-{C+-Cs
alkyly amino, phenyl, 5-7 membered heterocyclyl, or 5-8 membered heleroaryl where each
phenyl, 5-7 membered heterocyciyl and 5-6 membered heteroaryl is optionally substituted with
one to four C+-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy, cyano, aming, or mono- or di{C:-Cs

alkyhamino.

[00167] In cerfain embodiments of formula (1), formula (1), formula (H-A) or formula (-
A) as otherwise described herein R represents NR'R® and R7 and R® together with the
nitrogen to which they are attached form ring Q, and ring Q is aziridinyt, azetidinyl, pyrrolidiny,
piperidinyl, piperazinyi, morpholiny, or azepanyl, each of which is optionaily substiiuted with 1,
2, 3 or 4 halogens.

{00168] In certain embodiments of formuia (1D, formuia (I, formula (H-A) or formuia -
A) as otherwise described herein R represents NR'R® and R7 and R® together with the
nitrogen to which they are aitached form ring Q, and ring Q is a 5-8 membered monocyclic
heterocyolyl group fused to an aromatic or non-aromatic ring containing 3-6 ring members of
which 1 or 2 are optionally nitrogen atoms and the remainder carbons, and the fused ring
system is oplionally substitiied, on either ring, with 1-4 R® groups, wherein sach R° is
independently Ci-Ce alkyl, C1-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxe, halogen, halo
C+-Cs alkyl, hydroxy Cq-Cs alkyl, amine, or mono- or di-(C4-Ce akkyl} amino.

{00169] In certain embodiments of formula (B, formula (D, formula (I1-A) or formula -
A) as otherwise described herein R represenis NR'RS® and R’ and R® together with the

nitrogen to which they are atiached form ring Q, where ring Q is a group of the formula:

Ry,

wherein

each ring A is a 3-6 membered carbocyclic ring or 3-6 membered heterocydlic ring,

mis 0, 1,2 3, 0r4;

nisQ,1or2;

p and r are independently 1 or 2, provided that the sumofpandris 2 or 3;

each R'% and R" is independently C4-Cs alkyl, C-Ce alkoxy, halogen, cyano,
hydroxy, hydroxy C-Cs atkyl, aming, mono- or di{C1-Cs alkyl) amino, 85-Cs
cycloatkyl, phenvl or 5-8 membered heteroaryi, where each cycloalkyt, phenyi
and heiercaryt is oplionally substituted with 1-3 of halogen, hydroxy, C+-Ca

aliyl, C1~-Cs alkoxy, cyano, amino, or mono-~ or di{C+Cs) alky! amino.
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{00170 In cerlain embodiments of formula (B, formula (1), formuda (H-A) or formuda (-
A) as otherwise described herein R7 and R® together with the nitrogsn to which they are
attached form a piperidinyl, piperazinyl or maorpholinyt group, each of which is optionally
substituted with 1-4 R® groups, wherein each R® is independently C4-Cs alkyl, C+-Cq alkoxy, Ca-
Ces cycloaikyl, cyano, hydroxy, oxo, halogen, hale C:-Cs alkyl, hydroxy Ci-Ce alkyl, amino,
mono- or di-{C-Cs alkyl) amino, or phenyl or phenvl{C:-Cs alkanoyl) where each phenyl is
optionally substituted with C4-Ca alkyl, C1-Cs alkoxy, halogen, hydroxy, cyaneo, aming, or mano-

ar di{C+-Cs alkyhamino.

{00171} In ceriain embodiments of formula (B, formula (D, formula (H-A) or formuda dH-
A) as otherwise described herein R7 and R® together with the nitrogen to which they are
attached form a piperdinyl, piperazinyl or morpholinyt group, each of which is optionally
substituted with 1-4 R® groups, wherein each RY is independently C-C; alkyl, C+-Cs alkoxy, Ca-
Ce cycloalkyl, cyano, hydroxy, oxe, halogen, halo $4-Cs alkyl, hydroxy C+-C3 alkyl, amino, or

mono- or di-{C+-Cs alkyl) amino.

{80172} In certain embodiments of formula (B, formula (D, formula (-4} or formula (i
A) as otherwise described herein R7 and R® together with the nitrogen to which they are
attached form a piperidinyl, piperazinyl or morpholinyl group, each of which is optionally
substituted with 1-4 R® groups, wherein each R? is independently methyl, ethyl, methoxy,

ethoxy, cyano, fluoro, chioro, iflucromethyl, cyclopropyl, or cyclopropyimethyl

[00173] in certain embodiments of formula (I}, Tormula (i1}, formula (11}, formula (A} or
formula (1I-A) as olherwise described herein R7 and R together with the nitrogen to which they
are attached form ring Q, wherein ring Q represents a nilrogen-coniaining ring selected from

3 ROy
E\NW}R N &NW}\E X J"iNm?
‘\j L NH VTR,
R
29, (RS), ﬁ
SR e P R,
U ! \—-*"X , and

R,

A A

P
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wherein each vrepresents 0,1, 2, 3 or 4.

{00174] In  certain embodimenis, the nitrogen-containing ring is  substituled
independenily with 1, 2 or 3 halogens. in certain embodiments, the halogens are independently

fluorine atoms or chiorine atoms.

[00175] in certain embodiments, the nitrogen-containing ring is substituted with phenyl
or phenyl{C-Cs alkanoyl} where sach phenyl is oplionally substituted with C-Cs alkyl, C4-Cs
alkoxy, halogen, hydroxy, cvang, aming, or mono- or di{C+-Cz alkyhamino.

[00178] in certain embodiments of formula (), formula (), formula (11, formula (1-4) or

formula (HI-A) as otherwise described herein R represents a group of the formula

(R,

(Rg)v " (Rg)\/ f/(‘;’h'\
1 AR -

f/’\‘ 518 NH
— NeR

' O
wherein
each vrepresents 4, 1, 2, 3 or 4, and
R represents H or C-Cs alkyl.
{00177} in  cerdain embodiments, the nitrogen-containing ring is  substituted

independently with 1, 2 or 3 halogens. In certain embodiments, the halogens are independently

fluorine atoms or chiorine atoms.

{00178} in cerain embodiments, the nitrogen-containing ring is substituted with phenyl
or phenyl{C1-Ca alkanoyl) where each phenyl is optionally substituted with C4-Cs alkyl, C+-Cs

alkoxy, halogen, hydroxy, cyano, aming, or mono- or di{C+-Cs alkyhamino.

[00179] in certain embodiments of formula () or formula (V) as otherwise described
harein, R7 and R® together with the nitrogen to which they are attached form ring Q, wherein

ring Qs

a 3-7 membered monocyclic heterocyclvl group containing one or two ring nitrogens and
only nitrogen heteroatoms, and
the heterocyclyl group is fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen atoms and the remainder carbons,
wherein
the fused heterocyclvl group is optionally substituied, on an aromatic or non-
aromatic portion, with 1-4 R® groups, wherein each R%is independently C4-Cq
atkyl, G1-Cg alkoxy, Cs-Cs cycloaikyl, cyano, hydroxy, oxa, halogen, halo C4-Ca
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alkyl, hydroxy C-Cs alkyl, amino, mono- or di-{C+-Cs alkyl) amino, or phenyl or
phenyl{C:-Cs alkanoyl) where each phenyl is oplionally substituted with C1-Cz
alkyl, C1~-Cs alkoxy, halogen, hydroxy, cyano, aming, or mono- or di{C4-Ca
atkyhyamino.

{00180] in certain embodiments of formula {1} or formula (V) as otherwise described
herein, R7 and R® fogether with the nitrogen io which they are attached form ring Q, wherein
ring G represents a fused bicyclic group selected from

(R%),
-

/N
S
/-
7\

. (R%), (RY),

.JJ{\, /;’RJ)\; //H /'/N

TN L A AN

N
N/ng)v /(R‘q)v
Fy (R%,.
I £ N
L \I L g SN
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RQ
.ﬁiN ;‘iN - 5 W
LR, TL(RY, Q‘i
O 9]

S N, SN (&), N
NT Ty NT TR .
q\/) 7 E\:\;I;N and .f-ngJ)v

wherein each v represents 0, 1, 2, 3 or 4 and the R® groups can be on either ring.

[00181] In certain embodiments, the fused bicyclic group is substifuted independently
with 1, 2, 3 or 4 of C1-Cy alkyl, Cs-Cs cycloalkyl, C1-Cz haloalky! or halogen.

{00182] In certain embodiments, the fused bicyclic group is substituted independently
with 1, 2, 3 or 4 halogens. In ceriain embodiments, the halogens are independently fluorine

atoms or chicrine atoms. in other embodiments, the halogens are fluorine atoms.

{00183] In other embodiments, the fused bicyclic group is substituted with phenyl or
phenyl{C+-Ca alkanoyl) where each phenyl is oplionally substituled with C1-Cs alkyl, C+-Cs

alkoxy, halogen, hydroxy, cvang, aming, or mono- or di{C+-Cz alkyhamino.

[00184] In certain embodiments of formula () or formula (1V) as otherwise described
hersin, R7 and R® togsther with the nifrogen to which they are atiached form a 3-7 membersd
monocyclic heterocyclyl group containing one or two ring nitrogens and only nitrogen

heteroatoms, and

the heterocycelyl group forms a spirocychic ring system having up to 10 tolal ring

members with a carbon atom from the monocyclic heterocyell group and

additional carbon, nitrogen, oxygen or sulfur atoms, wherein

wherein the spirocyclic ring system is optionally substituted with 1-4 R® groups,
wherein each R° is independently Cq-Cs alkyl, C1-Ce alkoxy, Cz-Cs cycinalkyl,
cyano, hydroxy, 0x0, halogen, halo C-Cs alkyl, hydroxy C4-Cs alkyl, amino,
mono- or di-{C1-Ce alkyl) amineo, or phenyl or phenyl{C+-Cs alkanoyl) where
each phenyl is optionally substituted with C,-Cs alkyt, C1-Cs alkoxy, halogen,

hydroxy, cyano, aniing, or mong- or di{C+-Cs alkyhamino.

{00185} in certain embodiments of formula {) or formula (V) as otherwise described
herein, R7 and RS together with the nitrogen to which they are attached represent a spirocyclic
ring system having one or two heterpatoms selected from nifrogen, oxygen and sulfur,

preferably nitrogen and oxygen, and up to 10 total ring members. The spirocyclic ring system
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is optionally substituted with up to 4 R® groups. Examples of such optionally substitulsd

spiroeyclic ring systems are

R%, .s*“i. /*(R "‘" S
i\: :NH

q e Oy
T

oy
Y
[3s]
oy
<

{
\N,/"/

Z.

’é{"m L ;‘iN R A,
%(R% \:\Gm%v
NH ,
(R N . N
~ \jt:;r-@% \3{ (R%),
NH O S

(R,
JS{s (‘;{g!\/ JS‘E\N
G
and G
wherein each v represents 0, 1, 2, 3 or 4 and the R® groups can be on either ring.

[00186] in certain embodiments, the spirocyclic ring system is substituted independently
with 1, 2, 3 or 4 of C-Cq alkyl, Cs-Cs cycinalkyl, C1-Cs haloalkyl or halogen.

{00187} in certain embodiments, the spirocyclic ring system is substituted independently
with 1, 2, 3 or 4 halogens. In cerain embodiments, the halogens are independently fluorine

atomns or chiorine atoms. in other embodiments, the halogens are fluorine atoms.

{00188} in certain embodiments, the spirocychic ring system is subsiituled with phenyvl or
phenvi(Cq-Cs alkanoyl) where each phenyl is optionally substituted with C4-Ca alkyl, C+Cs
alkoxy, halogen, hydroxy, cyano, aming, or mono- or di{C+-Cs alkyhamino.

{00189} in certain embodiments of formula (1), formula (D), formula ¢, formula (IV),

formula (H-A} or formula (1-A) as otherwise described herein RY is an optionally substifuted 5-

40~
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& membered heterocaryl group. Examples of suitable hetercaryl groups are pyrazolyl, thiazolyl,
imidazolyl, pyridinyl, oxazolyl, and isoxazolyl, each of which is optionally substituted with one
{0 four C+-Ca alkyl, C1-Cs alkoxy, halogen, hydroxy, oyano, oxo, aming, or mong- or di{C-Cs
alkyhamino.

{00190 In cerlain embodiments, the stersochemical orientation at R°® is such that the
compound will have an “R” stereochemical designation at that position according to the Cahn—
ingold-Frelog priority rules. Thus, for example, the compound is of formula (-1):

(-1
where the groups are defined as above for formula ().

[00191] in certain embodiments of formula () or formula (V) as otherwise described
herein the compound is of formula (A1) or (l-A-1)

% &
HOC- | HO.C |
AN Nagk
(R), R,
(i1-A-1) GiH-A-1)

wherginnis 0, 1, 2, 3 or 4; and

mis 0,1, 20r3.

{00192} In certain embodiments of formula (), the compound is of formula (IFA-1.1) or
(-A-1.1)

N
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R":'Z R'i?

-A-1.1) Qi-A-1.1)

wherein
each R is independently C1-C4 alkyl, ~-ORB, -C{O)ORE, (C+-Cs
alkyl)-ORB, -C{O)N{R®}, cyano, or halogen;
each RBis independently H, C+-Cs alkyl, or Ca-Cs cycloalkyt;
R'?is hydrogen, C+-C4 alkyl, -ORA, -C{O)YORA, (2+-Cs alkyh-ORA, -C{OIN{R*)2, cyano,
or halogen;
each R*is independently H, C-Cs alkyl, or Cs-Cs cycioalkyl;
nis0,1,2 or3; and
mis 0, 1or2.
{80193} It certain embaodiments of formula (-A-1.1) and formula (IH-A-1.1), R is cyano
or halogen. In other embodiments of formula (1-A-1.1) and formula (ll-A-1.1), R is cyano. In
gther embodiments of formuta (1-A-1.1) or (1l-A-1.1), R'? is fluoro, chioro or bromo. In other
gmbodiments of formula (-A-1.1) or (i-A-1.1), R'2 is fluore or chioro. In other embodiments
of formula (A-1.1) or (il-A-1.1), R"? is methyl. In other embodiments of formula (1-A-1.1) or
{ii-A-1.1), R is hydrogen.

{00194} In certain embodiments of formula {-A-1.1) and formula (H-A-1.1), n and m are
1, R is hydrogen, methyl or ethyl, and R is cyano or halogen. In other embodiments of
formuia (i-A-1.1) and formula (H-A-1.1), n and m are 1, R is hydrogen, methyl or ethyl, and
R is gyano. In other embodiments of formula (A1) or (A-1.1), nand mare 1, R¥ s
hydrogen, methyl or ethyl, and R is fluoro, chioro or brome. In other embodiments of formula
(H-A-1.1) or (-A-1.13, nand m are 1, R is hydrogen, methyl or ethyl, and R'? is fluoro or

chioro.

[00195] in certain embodiments of formula (1-A-1.1) and formula (H-A-1.1), RS is methyl,

nand mare 1, R is hydrogen, methy! or ethyt,

and

N
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[00196]

PCT/US2024/028261

R is cyano or halogen;

R'7is cyano,

R'2 s fluoro, chioro or bromo:; or
R12 is fluoro or chioro.

in certain embodiments of formula (-A-1.1) and formula (H-A-1.1), R% is eihyl,

nand mare 1, R is hydrogen, methy! or ethyl, and

iv.

{00197}

R'? is cyano or halogen;

R'?is cyano;

R'2 is fluoro, chloro or bromo: or
R is fluoro or chioro.

In cerfain embodiments of formula (1-A-1.1) and formula (H-A-1.1), R%is cyano,

n and m are 1, R™ is hydrogen, methyi or ethyl, and

iv.

[00198]

R is gyano or halogen;

R'7is cyang;

R'2 s fluoro, chloro or bromo: or
R is fluoro or chioro.

in certain embodimenis of formula (11-A-1.1) and formula (H-A-1.1), RS is

cyclopropyl, n and m are 1, R is hydrogen, methy! or ethyl, and

iv.

{00100]

R is cyano or halogen;

R'2is cyano;

R'?is fluoro, chloro or bromo; or
R'? is fluoro or chioro.

In certain embodiments of formula (I-A-1.1) and formula (Il-A-1.1), R% is bromo,

n and m are 1, R™ is hydrogen, methyi or ethyl, and

R' is cyano or halogen;

R is gyano;

R12is fluoro, chloro or bromo: or
R'2is fluoro or chioro.

In certain embaodiments of formula (11-A-1.1) and formula (H-A-1.1), R% is fluoro,

w3
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nand mare 1,

v,

[00201]

nand mare 1,

i

ii.

fii.

fv.
{00202}
frifiuoromethyl

[00203]

PCT/US2024/028261

R is hydrogen, methyl or ethyi, and
R'?is cyano or halogen:

R'Zis cyano;

R12is fluoro, chioro or bromo; or

R'2 is fluoro or chioro.

in certain embodiments of formula (1-A-1.1) and formula (fH-A-1.1), RS is chioro,
R is hydrogen, methyl or ethyl, and

R'2 i cyano o halogen;

R'? is cyano;

R'? s fluoro, chioro or bromo; or
R'?is fluoro or chioro.

In cerain embodiments of formula -A-1.1) and formula (I-A-1.1), R s

,nand mare 1, R is hvdrogen, methyl or ethyd, and

R'?is cyano or halogen:

R is cyano,

R1?is fluoro, chioro or bromo: or
R is fluoro or chioro.

in certain embodiments of formula (D), R%is a 3-8 membered heterocyciyl group.

in these embodiments, the helerocyclyl group can be connected to the parent ring system via

a carbon atom in the heterogyclyl ring. Examples of such groups are tetrahvdrofuran-3-yi,

tetrahydro-2H-pyran-2-yl, morpholin-2-yi, piperidin-4-yi, 3 ,6-dihydro-2H-pyran-4-yi, and

tetrahydro-2H-pyran-4-yl.

[00204] in one embodiment, the compound of Formula (1) or Formula (V) is selected
from:
Name Structure
Ms n 2N
N
| o CLX,
2-({1-(Z-cyano-T-methyl-3-(piperidin-1- 7 N™ N w
yhguinoxalin-5-yljethyhaminojbenzoic acid O HNT TMe L\/
HOJL]“H

e




WO 2024/238221 PCT/US2024/028261

Me P /E\i\i[()N
o9
2-((1-(2-cyano-3-(isoindolin-2-yi)-7-~ { 7\
PN
methyiquinoxalin-S-yhethyllamino}benzoic acid O HN" Me -
HO E/ l
b’
Moz N CN
NG N
2-{(1-{2-cyano-3-{4 4-diflugropiperidin-1-yi)}-7- N U
----- F
methylquinoxalin-S-yhethyhamino)benzoic acid O HNT Me 3
HO /!
X

g-chioro-3-{(1-(2-cyano-3-{4 4-diffucropiperidin-
1-yi}-7-methylquinoxalin-S-yhethyhamino)picolinic

acid

2-{{1-{2-cyano-3-(isoindolin-2-yH-7-

methylguinoxalin-5-yhethyliaminojbenzoic acid

&-chioro-3-{{(1-(2-cyano-3-{6,6-difluoro-3-
azabicyciof3.1. 1lheptan-3-yvh-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

&-chioro-3-{{1-(2-cyano-3-{6,6-difluoro-2-
azabicyciof2. 2. 1lheptan-2-vh-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid HO' /E

4B
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1-yi)-7-methylquinoxalin-S-yi)ethyhamino)picolinic

ENGP N N

R, B:/ FE

&-chioro-3-{(1-{2-cyano-3-(3, 3-diflucropiperidin- NE ]/‘
O HNT Me S~

acid HO / ]
Na.

B-chiore-3-((1-(2-cyano-3-{{({2,2-
diflusrocyclopropyimethyhaming)-7-

methylguinoxalin-5-yhathyhamino)picolinic acid

&-chioro-3-{{1-(2-cyano-7-mathyl-3-{((1-
(triflucromethyhoyclopropyhmethyllamino)quinoxalin-
S-yhethyhamino)picolinic acid

Ci
Moo~ oN< -CN
. N /II - ¢
8-chloro-3-{(1-(2-cyanc-3-(1,1-difluoro-5- N Y‘{“\ Lg
azaspiro[2.3lhexan-5-yi)-7-methylquinoxalin-5- e HN™ “Me
yhethyhamino)picolinic acid HO /\B
N g
Cl
Me 7 _N._CH
3-{{1-(2-cyano-3-(4 4-difluoropiperidin-1-v-7- Xy \Q
. . . . L. S ‘\‘“F
methyiquinoxaiin-&~yhethyhamino)-6-methylipicolinic o] H:’? Me =
acid HOT P
My,
Me
E‘vie\i N N\ N
T
2-{(1-{2-cyano-3-{{cyclopropyimethylaming)-7- N ﬁ/\Vl
methylquinoxalin-5-yhethyl)amino)benzoic acid G HNT Me
HO™ §
%

N
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B-chloro-3-((1-(2-cyano~-7-methyh-3-(3-
{friffluoromethybpiperidin-1-viquinoxalin-&-

yhethyhaminojpicolinic acid

&-chiore-3-{(1-(2-cyano-3-{4 4-diflucropiperidin-
1-yi-7-{trifluoromethylquinoxalin-5-

yhethyhamino)picolinic acid

O HN "Me -
HO™ N
b

g-chioro-3-{{1-(2-cyang-3-{8,8-difluorg-3-
azabicyclof3.1 . 0lhexan-3-y)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid

8-chioro-3-{{1-(2-cyanc-3-(4 4-diffuoro-8-
azaspirof2.5loctan-8-yi)-7-methyiquinoxalin-5-

yhethyhamino)picolinic acid

§-chioro-3-({1-(2-cyano-3-({(1-
fluorocyclopropylimethyhaming)-7-methylguinoxalin-
S-yhethyllamino}picolinic acid

. N
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g-chioro-3-{(1-(2-cyano-3-{4 4-diflucropiperidin-
1~¢B-7-fluoroguinoxalin-S-yhethylamino)picolinic
acid

Me l \/N\ICN
T N
B-chiloro-3-{(1-(2-cyano-3-(5-flucroisoindotin-2- L N
{(1-(2-oy { O HN “We \\1-_-<
yii-7-methylguinoxalin-&-yhethyhamino)picolinic acid i
HG s’/! F
N
¢
Me i e NTCN
Fs - -~
&-chioro-3-((1-{Z-cvano-3- N ﬁ\y
{{cyclopropyimethyhamine)-7-methylguinoxalin-§- G HN™ Me
yhethyhamino)picolinic acid HO" e 3
N
Ci
F N NVCN

2-{{1-(2-cyano-3-{4 4-diflucropiperidin-1-y)-7-

fluoroguinoxalin-S-yhethyllaminc}benzoic acid

2-{{(1-(2-cyano-7-flucro-3-(4-Rucropiperidin-1-

yhquinoxalin-&-ylethyhamino)benzoic acid

2-{{(1-(2,7-dicyano-3-§-fluoropiperidin-1-

yhauinoxalin-8-yhethyhamino)benzoic acid

CN
N

NC ,,\\\\/ N\
L
RSt

N Me

O HN F

HO = i
\ H

8
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NC E N NYCN
/": “f"\ -
2-((1-(2, 7-dicyano-3-(4 4-diffuoropiperidin-1- N u
o~ ' F
yihguinoxalin-5-yhethyllaminaibenzoic acid O HNT Me e
HO™ ™~y !
Sy

2-({1-(7-chigro-2-cyano-3-{4 4-diflucropiperidin-
1-yhguinoxalin-S-yhethyllaminoibenzeic acid

g-chioro-3-((1-(2~cyano-7-cyclopropyl-3-(4 4~
difiuoropiperidin-1-yhquinoxalin-5~

yhethyhamino)picolinic acid

g-chloro-3-((1-(7~-chioro-2-cyano-3-(4 4~
difiuorepiperidin-1-yhquinoxalin-5-

yvhethyhamino)picolinic acid

Cl
e /NY}NE[M‘?
\,/\\\”N N/l
&-chioro-3-((1-(3~(4 4-difluoropiperidin-1-y}-2,7- . o
(-2 pip ¥ RN kvp;
dimethyiquinoxalin-S-yhethyllamino)picolinic acid
HO™ /{
Na
Ci

48
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2-((1-(3-(4 4-difluoropiperidin-1-yh-2.7-

dimethylguinoxalin-&-ylyethyhaminoibenzoic acid

E‘\ﬂe\C(/NEMe
i
™ ’\N

L

2-{{1-{2-cyano-7-cyciopropyh-3-(4 4~
difluoropiperidin-1-yhauinoxalin-5-

yhethyhamino)benzoic acid

2-{{(1-{2-cyano-3-{4 4-diflucropiperidin-1-y{}-7-
methoxyquinoxalin-S-yljethyhaminoc)benzoic acid

5-{{1-(2-cyano-3-4 4-diflugropiperidin-1-yl)-7-
methylguinoxalin-S-yhethyhaminojthiazole-4-

carboxylic acid

2-chioro-5-({(1-{2-cyano-3-{4¢ 4-diflucropiperidin-

1-yh-7-methyiquinoxalin-8-yliethyhaminojthiazole-4- O HNT “Me -
carboxylic acid HO™ ™ s
N=
Ci
e N._-CN
2-{(1-{2-cyano-3-{4 4-diflucropiperidin-1-yl}-7- x
7 TN
meathyiguinoxalin-S-yhethyhaminojthiophene-3- P (ij
O HN™ "Me _
carboxylic acid | F
HO ‘»/ 15
Lo/

~H0-
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Me /,;\Y/,,NICN
3~{(1-(2-cyano-3-{4 4-difluoropiperidin-1-y)-7- \K/’&\N N
methylguinoxalin-5-yhethyhaminojthiophene-2- /j“
o O HN Me AT
carpoxylic acid F
HO =
54/
Me Z "NT/CN
Py /‘\ =
g-chioro-3-{(1-(2-cyans-7-methyh-3-(1~ N F\‘i\ 5 CFs
{(trifluoromethyi}-3-azabicyclof3 1.0fhexan-3- O HN Me
yhquinoxalin-5-yhethyhamino)picolinic acid Hofﬂ\fr’ E
N
Ci
Me /,TN: ON
o d
§-chlore-3-{(1-(2-cvano-3-cyclopropyl-7-
{(1-(2-cy yolopropy o HNT e
methylguinoxalin-5-yhethyDaminc)picolinic acid
HO™ /E
N
Cl

8~chiorg-3-({1-(2-cyano-3-(3-
{diffuoromethylipiperidin-1-y)-7-methylguinoxalin-5-

yhethyhamino)picolinic acid HG =4
e
Ci
Me L ‘/N E LON
8-chloro-3-{(1~(2-cyano-3-(1-(fuoromethy-3- N "{XCHZF
azabicyclofd. 1. 0lhexan-3-y)-7-methylquinoxalin-5- & HNT Me
yhethyhamino)picolinic acid HO/LH//’ |
N
Ci

-51-
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8-chioro-3-({(1-(2-cyclopropyi-3-(4,4- ¥ UNT TN l
difiuaropiperidin-1-yl)-7-methylguinoxalin-5- O HNT “Me " FF
yhethyhamino)picolinic acid HQ’E o §
NY
Ci
M N CF4

B-chlora-3-({(1-{3-(4,4-difluoropiperidin-t-y)-7- B U'
HNT “Me -

methyl-2-(triflucromethyhquinoxalin-5- O H
yhethyhamino)picolinic acid HO%
Nag s
Ci

2-((1-(3-(4 4-difluoropiperidin-1-yh-7-methyl-2-
(trifluoromethybquinoxalin-S-yhethybamino)benzoic

acid

2-{{1-(2-cyano-3-(4 4-difluoropiperidin-1-yi)-7-

ethyiguinoxalin-5-yhethylamino}benzoic acid

e
B-chloro-3-{(1-(2-chioro-3-(4,4-diffuoropiperidin- N u
N F
1-yi)-7-methylquinoxalin-S-yhethyhiamine)picolinic O HNT Me e
acid HO = )
NY
!
Me.. g~ N _-Cl

2-{{1-(2-chloro-3-(4 4-difluoropiperidin-1-yl)-7- N f‘Or

methylguinoxalin-5-ylethylamino)benzoic acid O HND Me e

-B2-
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3~{(1-(3-(4,4-difluoropiperidin-1-y))-2,7-
dimethyiquinoxalin-5-yhethylamino)-6-
methyipicolinic acid

2-((1-(2-cyano-3-(3,3-dimsthylazetidin-1-yh-7- \,)\ Me

methylguinoxalin-5-yhethyllamino)benzoic acid ’3‘ HNT Ma Me

8-chloro-3-((1-(2-cyano-3-(3, 3-dimethylazetidin- 1 MR e
1-y[)-7-methylquinoxalin-5-ylethyllamino)picolinic D HNT Me Mea
acid HQ/L%

()
&
e

2-({(1-(2-cyano-7-methyl-3- N ;{)

morpholinocguinoxalin-5-ylethylamino)henzoic acid O HND Me

&-chioro-3-{(1-{2-cyano-7-methyl-3- l\vO

morpholinoguinoxalin-S-yhethylamino)picolinic acid

-5a-
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2-((1-{2-cyano-7-methyl-3-(2-0xa-8-
azaspire[3.3lheptan-8-yhquinoxalin-5-

yhethyhaminoybenzoic acid

8-chioro-3-((1-(2-cyano-7-methyl-3-(2-0xa-6-

azaspiro[3.3}heptan-g-yhquinoxalin-5-

yhethylaminojpicolinic acid

Me UN._CH
|
2-{{1-{2-cyano-3-(4 4-dimethylpiperidin-1-y)-7- N U
Me

methylquinoxalin-5-yhethylyamino}benzoic acid

g-chlorg-3-((1-{2-cyano-3-{4 4~
dimethylpiperidin-1-yh)-7-methylquinoxalin-5-
yhethvhamino)picolinic acid

Mew o N E ON
2-{{1-(2-cyanc-3-(3-methoxy-3-methylazetidin- \N N
1-y)-7-methylquinoxalin-5-yhethyllaminobenzoic LA-Oie

Me

i HN Me

acid ;

HO™ i
N

~H4-
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Me N ON
s
\N'IN”"
&-chiore-3-({1-(2-cvano-3-(3-methoxy-3- &/\—OMe
methviazetidin-1-y)-7-methylguinoxalin-5- Me
yhethyhamino)picolinic acid
Me\://YNI{;N
2-{(1-{2-cyano-7-methyl-3-(d-methyi-4- \\\}/ \N U
trifivoromethyipiperidin-1-yhguinoxalin-5- N R A fe
{irifiu athybpiperidi yhquinoxali o HN/\?vﬂe (;?\;:j

yhethybamino)benzoic acid

&-chloro-3-((1-(2-cyano-7-methyl-3-(4-methyi-4-
{triftucromethybpiperidin-1-yhquinoxalin-3-

yhethyhamino)picolinic acid

P
N
2-{{1-(2-cyano-3-cyclopropyl-7-

methyiquinoxalin-S-yhethyllamino}benzoic acid O HN® Me

2-{(1-(2-cyano-7-methyl-3-(pyrrolidin-1-

yhguinoxalin-5-yhethyamino)benzoic acid 2 HNT he
HO™ NP E
X
Me 2 /NE[CZN
NN N‘”)
§-chlore-3-{(1-(2-cyano-7-methyl-3-(pyrrolidin- HN e L
1-ylquinoxalin-5-yliethybamino)picolinic acid "o /lH//
Nas E
Ci

~H5.
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Ma N

§-chioro-3-((1-{2-cyano-3-(3,3-
diftluoropyrrolidin-1-yl-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

2-{(1-{2-cyano-3-(3,3-diflucropyrrolidin-1-yh-7-
methylguinoxalin-5-yhethyliaminojbenzoic acid

2-{(1-{2-cyano-3-(3-methoxypyrrolidin-1-yh-7-
methylquinoxalin-5-yhethyliamino}benzoic acid

8-chioro-3-{{1-(2-cyano-3-(3-methoxypyrrolidin-
1-yi}-7-methylquinoxalin-5-yhethyhamino)picolinic

acid

&-chloro-3-((1-(2-cyano-3-(((2 2-difluoro-1-
methylcyclopropyhmethylhamino)-7-

methylguinoxalin-5-yhsthyhamino)picolinic acid

~H8-
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2-((1-(2-cyano-3-(({2,2-difluoro-1-~
methyieyclopropyhmethylamino)-7-

methylquinoxalin-5-yhethyllamino}benzoic acid

P
Me e I !\:\Iﬂ’?
2-{{1~(2-cyano~-3-{(3,3~ e
{(1-2-cy { S
diffucrocycichulylaming)-7-methylquinoxalin-5-
O HN Me
yhethyhaminoybenzoic acid i ©
N
N
Me o [ N\ =
N P
8-chloro-3-({1-(2-cyano~-3-((3,3- NTONH
diffucrocyclobutyharmine)-7-methylquinoxalin-5- O HNT “Me §
yvhethyhamino)picolinic acid
F F
N

&-chioro-3-{{(1-(2-cyano-3-{4,4-difluoro-3-
methyipiperidin-1-yi}-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

2-{{(1-{2-cyano-3-{4 4-difluore-3-
methyipiperidin-1-yi}-7-methylguinoxalin-5-
yhiethyllaminojbenzoic acid

g
Me. .z § N \f’
N P Me

BT
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g-chloro-3-{{(1-(2-cyans-3-(3, 3-difluorg-4-
methylpyrrolidin-1-yh-7-methyiguinoxalin-5-
yhethvhamino)picolinic acid

I\/ N/

PN
N- F
L /TF
G HNT "Me

Me

2-{(1-{2~cyano-3-(3,3-difluoro-4-
methvipyrrolidin-1-yh-7-methyiguinoxalin-5-

yhethybaminoibenzoic acid

8-chiore-3-({1-(2-cyano-7-methyl-3-(1 1,2, 2-
ietrafiuoro-6-azaspirof2.Sjoctan-8-yhauinoxalin-5-

yhethvhamino)picolinic acid

&-chlorg-3-{(1-{2-cyano-3-(3,4-
dihydroisoguinglin-2 (1 H)-yh-7-methylguinoxalin-5-

yhethyhaminojpicolinic acid

2-((1-{2-cyano-3-(3,4-dihydroisoquinolin-2{1H}-
yi)-7-methylguinoxalin-3-yhethylaminobenzoic acid

~H8-
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g-chioro-3-({1-(2-cyano-3-{6-cyano-3,4-
dihydroisoquinolin-2{1H}-yi)-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

2-{{1-{2-cyano-3-{6-cyano-3,4-
dihydroisoquinolin-2(1H}-yh-7-methylguinoxalin-5-

yhethybamino)benzoic acid

&-chloro-3-({(1-(2-cyano-3-(8-fluore-3,4-
dihvdroisogquinolin-2{1H}-y)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid

2-{{(1-(2-cyano-3-(6-fuore-3 4-
dihvdroisoquinolin-2(1H}-y-7-methyiguinoxalin-5-
yhethyllaminojbenzoic acid

2-{{1~{2-cyano-3-(3 4-dihydro-2, 7-naphthyridin- ] /5 P
{(1-(Z-cy { ¥ phthy N
2(1H)-yh~7~-methylquinoxalin-5- i i
C - =
yhethyhamino)benzoic acid T “ !
HO™ N E Y
X

~H8.



WO 2024/238221 PCT/US2024/028261
Me\r/,;\P/ N \r’?N
8-chioro-3-{{1-{2-cyano-3-(4-(2- \/\ NS

cyclopropylacetylipiperazin-1-yh-7-methylquinoxalin- O Hg‘}g”A‘Me N\W/\v
S-yhethylamino}picolinic acid HO” /:E ©
Cl

2-({(1-(2-cyano-3-{4-(2-

cyclopropylacetylipiperazin- 1-yh-7-methylquinoxaiin-

S-yhethyhamino)benzoic acid

e
Y

Q

HO cal i
W

Me

N{}N
g \:[N{:‘ N/‘\\{

4

T
[¢]

g-chioro-3-{(1-(2-cyano-3-(4-(2-(2,2-
diftuorocyclopropybacetylipiperazin-1-yh-7-

methylguinoxalin-5-yhethyhamino)picolinic acid

WY

N
-z

9

o H

NN
\%TNPI
HNT “Me o

N

Oz
™

2-{(1-{2-cyano-3-(4-(2-(2 2~
diftuorocyciopropyhacetyipiperazin-t-yi)-7-
methylquinoxalin-S-yhethylamino}benzoic acid

B-chilore-3-((1-{2-cyano-3-(1-hydroxy-6-

azaspiro{3.5inonan-6-yh-7-methylquinoxatin-5- O HNT TMe OH
yhethyhaminojpicolinic acid HOY N
N E
o
N
Me (/’;\*r’N\ A
2-{{1-{2-cyano-3-{1-hydroxy-6- | 1
{{1-{2-cy (1-hydroxy ST
azaspiroe[3.5inonan-8-vh-7-methylquinoxalin-5- N L\/ O

yhethyamino)benzoic acid

~B0-
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8-chiore-3-{{1-(2-cyano-7-methyk-3-(3-(1-
methyil-1H-pyrazol-5-y)-8-azabicyclo]3.2 . 1]octan-8-

yhiquinoxalin-5-ylethyhamino)picolinic acid

Me N N *\\\/
2-{{1-{2-cyano-7-methyl-3-(3-(1-methyl-1H- !

pyrazob-5-y)-8-azabicyelof[3 .2 1joctan-8-
yhguinoxalin-S-ylethyhamino)benzoic acid

2-{(1~(Z~cyano-~-7-methvi-3-(3-(1-methyl-1H-
pyrazol-3-y-8-azabicyclof[3 .2 1loctan-8-

yhquinoxalin-&-ylethyhamino)benzoic acid

2-{{1-{2-cyano-7-methyl-3-(3-(1-methyl-1H-
pyrazol-4-yi)-8-azabicycle[3.2.1joctan-8-

yhquinoxalin-5-ylethyhamino)benzoic acid

8-chlore-3-{{1-(2-cyano-7-methy-3-(3-(1-
methyl-1H-pyrazol-3-yh-8-azabicycio]3.2 . 1joctan-8-

yhquinoxalin-5-yhethyhamino)picolinic acid

8%~
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=N
Me._ .z |’N{\"5/é
B-chioro-3-{(1-(2-cyano-7-methyl-3-(3-(1- SN
methyl1H-pyrazol-4-yh-8-azabicycio{3.2 1loctan-8- O HNT “Me l\N
yhauinoxalin-5-yhethyDamino)picolinic acid HO)H(//H "‘N:
o | Me
X
C

g-chloro~-3-{(1-{2-cyano-7-methyl-3-(2-0xo-{1,4"-
bipiperidin}-1-yhquinoxalin-&-yhethyhaminopicolinic

acid

S \Nf\@ O
&-chlore-3-{{{1R}-1-(2-cyano-7-methyl-3-(3-(2- O HN Yie ; : N
oxopiperidin-i-y)-8-azabicycio3.2. 1joctan-8- o ,L\r {//L

yhiquinoxalin-5-ylethyhamino)picolinic acid

Na.
Gl
Me f\E)N E ACN
2-{(1~(Z-cyano-7T-methyl-3-(2-oxo-[1 4" = \N RN o
bipiperidin}-1-yhguinoxalin-5-yhethyhamino)benzoic
pip -y yhethyl) ) 0 HNT Me \V/\N)jj
acid ’
HO N
Me f,,:\i CN
B-Chioro-3-({1-(2-cyanc-2-(4- NN
A -OFt
{ethoxymethyhpipendin-1-y)-7-methylguinoxalin-5- Q HNT Me
yhethyhamino)picolinic acid HO fﬁ

B2~
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2-{{(1~{Z2~-cyano-3-{d-(ethoxymethylpiperidin-1-

yi-7-methylguinoxalin-5-yhethyhaminoYbenzoic acid

or a pharmaceutically acceptable sall thereof.

[00205] in one embodiment, the compound of Formula {1} is selected from:
Name Structure
Me 7 ;,N i CN
X
(R)-2-({1-(2-cyano-3-(4 4-difluoropiperidin-1-yh-7- N NK/
}‘_‘
methyiguinoxalin-5-yhsthyhamino}benzoic acid 0O HNT Me =
HO

{(Sy-2-((1-(2-cyano-3-(4 4-difluoropiperidin-t-y)-7~

methyiquinoxalin-8-yhethyamino}benzoic acid

{R}-8-chiore-3-((1-(2-cyano-3-(4, 4-difluoropiperidin-
1-yi)-7-methyiguinoxalin-S-yhethyl}amino)picolinic

acid

{Ry-2-((1-(Z-cyanc-3-(iscindolin-2-yi}-7-
methyiguinoxalin-5-yhethyhamino)benzoic acid

~B 3
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g-chloro-3-{({(1R)-1-(2~-cyano-3-(8 8-difluore-3-
azabicyclold. 1. 11heptan-3-yh-7-methviguinoxalin-5-

yhethylamino)picolinic acid

Me CN

\/NN \/

\*i-/’\@

NQ},
¢

B-chloro-3-{((R}-1-(2-cyano-3-({15,4 5)-
Z2-azabicyclof2.2.1lheptan-2-vi)-7-

5, 5-difluoro-
methylguinoxalin-

&-yliethyhamine)picolinic acid

Me :[\ I
bt
H o)\j/

L,I

g-chiore-3-{{{K)-1-2-cyano-3-((1 R 4R)-5 5-diftuoro-
2-azabicyclof2. 2. 1lheptan-2-y)-7-methylguinoxalin

&-yhethyhamino)picolinic acid

Mos s \I/LN

s L
)Ya

S-yhethyhamino)picolinic acid

@
S-chloro-3-({{R)-1-(Z-cyanc-3-{{1R 4 5)-8 6-difluoro- \%?/E r
2-azabicyclof2.2.1theptan-2-y)-7-methyiquinoxalin- Me
S-ylysthyhamino)picolinic acid HO = ;
Na

”\I @
S-chloro-3~-(({(Ry-1~-2-cyano-3-({15,4R)-8 6-difluoro- \& : F
2-azabicycio[2.2.1]lheptan-2-y)-7-methylguinoxalin- O HN™ “Me .

{(F)-6-chiore-3-((1-(2-cyano-3-(3, 3-diffuoropiperidin-
1-yh-7-methyviguinoxalin-5-yhethyhamino)picolinic

acid

B4
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g-chloro-3-{({R)-1-(2-cyano-3-(({{S)-2,2-
diftuorocyclopropyhmethylamino)-7-
methylquinoxatin-5-yhethyhamino)picolinic acid

&-chioro-3-({({(R)-1~-2-cvano-3-({{{R)-2,2~
diftuorocyclopropyiymethyliamino)-7-

methylguinoxalin-5-yhethyhamino)picolinic acid

CN
\1 I ~
{R}-6-chioro-3-({1-(Z-cyano-7-methyl-3-{{1-

(triffucromethybheyclopropyhmethyhaminoquinoxalin- o} HN Me

S-yihethyhamino)picoiinic acid HO

'\\,

{R)-6-chilore-3-{{(1-{2-cyano-3-(1,1-difluoro-5-
azaspiro[2.3lhexan-5-yh-7-methyiquinoxalin-5-

vhethyllamino)picolinic acid HO /ﬂ
Nag ~
&)
Me N._.CN
/ 4 e
. I Y
{(R)-3-{(1-(2-cyano-3-{4 4-diflucropiperidin-1-yl)-7- "N N\JV
methylquinoxalin-5-yllethyhamino)-6-methylpicolinic O HN Me F'F
acid HOT Y Y
Ny~

{Fy-2-((1-(2-cyano-3-({cyclopropyimethyhaminog}-7-

methyiguinoxalin-S-yhethyliaminojbenzoic acid

B8
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Vie N

&-chioro-3-(({(1R)}-1-2-cyano-7-methyl-3-(3-
(irifluoromethyiypiperidin-1-yhguinoxalin-5-
yiethyliamino}picolinic acid

{Ry-6-chioro-3-({1-(2-cyano-3-{4, 4-difluoropiperidin-
1-yh-7-{riffluoromethybguinoxalin-5-

yhethyllamino)picolinic acid

8-chloro-3-{({{(1R)-1-(2-cyano-3-(8 8-difluoro-3-
azabicyciof[3.1.0thexan-3-y[-7-methyiquinoxalin-5-

yhethyhamino)picelinic acid

{(R)-8-chioro-3-{(1-Z-cvano-3-(4,4-difluoro-6- \E: N™ TN - F

azaspiro[2.5joctan-6-yI}-7-methylquinoxalin-&- O HNT "Me
yhethylamino)picolinic acid HO = l
N\\Yf
¢
Me S Ny ~CON
SO
o 7
{R)-§-chloro-3-((1-(2-cyanoa-3-({{1- N ﬁ/\b
fluorocyclopropylymethyhamino)-7-methylguinoxalin- O HNT TMe
S-yiiethyhamino)picolinic acid HO = i
Na
Ci

~B8-~
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{Fy-6~chiore-3-({(1-(2-cyano-3-(5-fluoroiscindolin-2-

yi-7-methylguinoxalin-5-yhethyiamino}picolinic acid

{R)-6-chloro-3-((1-(2-cyano-3-
{{cyclopropyimethyliamino)-7-methyiquinoxalin-5-

yhethyllamino)picolinic acid

{Ry-8-chioro-3-({(1-(2-cyano-3-(4,4~-diflucropiperidin-

1-yh-7-fluoreguinoxalin-&-yhethyhamino)picolinic

geid

{Ry-2-((1-(2~cyano-3-{4 4-difluoropiperidin-1-yi}-7-

fluoroquinoxalin-5-yhelhyllaminog)benzoic acid

(Sy-2-{{1-(2-cyano-3-{4 4-diflugropiperidin-t-y)-7-
fluoroquinoxalin-5-yhethyamino)benzoic acid

(5)-2-({1-(2,7-dicyano-3-(4 4-difluoropiperidin-1-

yhquinoxalin-S-yhethyllamino}benzoic acid

BT~
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{R)-2-((1-{2,7-dicyano-3-(4 4-difiuoropiperidin-1-
yhquinoxalin-S-yhethyllaminobenzoic acid

(8)-2-((1-(7-chioro-2-cyano-3-{4 4-diflucropiperidin-

1-yhiquinoxalin-5-yhethylamino)benzoic acid

{Ry-2-{{1-(7-chloro-2-cyano-3-(4,4-difluoropiperidin-
T-yhquinoxalin-S-yhsthyhamino)benzoic acid

{R}-B-chioro-3-({1-{2-cyano-7-cyclopropyl-3-(4 ,4-
diffuoropiperidin-1-yhauinoxalin-5-

yhethylyamino)picolinic acid

{R}y-8-chioro-3-((1-{(7-chlorg-2-cyano-3-(4 4~
diftuoropiperidin-1-yhguinoxaiin-5-
yhethyhamino)picelinic acid

{Ry-6-chloro-3-((1-(3-(4 4-difluoropiperidin-1-y[}-2,7-
dimethylquinoxalin-S-yhethyhaminopicolinic acid

B8~
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{R)}-2-((1-(3-(4 4-difluoropiperidin-1-y})-2,7-
dimethyiquinoxalin-S-yhethyllaminobenzoic acid

{(Ry-2-{(1-(2-cyano-7-cyclopropyl-3-(4,4-

diftuoropiperidin-1-yhquinoxalin-5-

methoxyquinoxalin-S-yhethyhamino)benzoic acid

N
yhethyhaminoybenzoic acid L A
HO = I
«
MeO\{NN\/(,N
NN
(R)-2-((1-(2-cyano-3-(4 4-difluoropiperidin-1-yl)-7- SYTURTTRTY

{R)y-5-((1-(2~cyano-3-(4 4-difluoropiperidin-1-yi}-7-
methylquinoxalin-5-yhethyhamino)thiazole-4-

carboxylic acid

carboxylic acid

3
N
Me L /N CN
LI
(R)-2-chioro-5-({1-(2-cyana-3-(4 4-diffuoropiperidin- N U
1-yh-7-methyiquinoxalin-5-viethyhaminojthiazole-4- O HNT “Me __F

{(Ry-2-({1-(Z-cyanc-3-(4 4-diffuoropiperidin-1-yD)-7-
methylquinoxalin-5-yhethyhamino)thiophene-3-
carboxylic acid

{RY-3-((1-(2-cyano-3-(4 4-difluoropiperidin-1-yl)-7-
methyiquinoxalin-5-ylethvhaminoithiophene-2-

carboxytic acid

~HB8-
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&-chioro-3-(({(1R}-1-{2-cyano-7 -methyl-3-(1-
{trifluoromethyi}-3-azabicyclol3. 1.0thexan-3-

yhquinoxalin-5-yhethyhamino)picolinic acid

{R)y-6-chioro-3-({1-(2-cyang-3-cyclopropyl-7-
methylquinoxatin-5-yiethyhamino)picolinic acid

S-chloro-3-{((R)-1-(2-cyano-7-methyk 3-{{(R)-3~

{triflucromethylpiperidin-1-yhquinoxalin-5-

yhethyllamino)picolinic acid HO™ /i
"y
Ci
Mo N CN
PN CF,
6-Chloro-3-(((R)-1-(2-cyano-T-methyl-3-((S)-3- NN
(riffuoromethyl)piperidin-1-yhguinoxalin-5- o HNT “Me -
vhethyliamino}picolinic acid HQJ\/f"\I
N
Ci
Me 5 fNIL
D AR P =
B-chioro-3-({(1R)-1-(2-cyano-7-methyl-3-((18)-1- N ?‘{>*<CF°
(trifiuoromethyl)-3-azabicyclof3.1 Ojhexan-3- O HNT Me T
yhquinoxalin-5-yhethyhamino)picolinic acid i—iO’J\ffj’\i,
N~
Ci

~70-
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B-Chloro-3-{((1R)-1-(2-cyano-T-methyk3-((1 R)-1- N ?\LE,XCFE
{influoromethy}-3-azabicyclo]3. 1.0lhexan-3- O HNT “Me
yhquinoxalin-5-yhethyhamina)picolinic acid HO AN
g
Ci

(R)-B-chloro-3-((1-(2-cyclopropyl-3-(4 4- = \N”\Q
diffuoropiperidin-1-yh-7-methyiquinoxalin-5- O HNT "Me FF
hethyhami icolini id
vhethyllamino}picolinic aci HO P i
N

{R)-8-chiore-3-((1-(3-{4 4-diflucropiperidin-1-yh-7-
methyl-2-(triflucromethybguinoxalin-5-

vhethylyamino}picolinic acid

(F)-2-{(1-(3-(4 4-diflucropiperidin-1-yi}-7-methyl-2-
(trifiuoromethybguinoxalin-S-yhethyllaminoibenzoic
acid

{Ry-2-((1-(2-cyano-3-(4 4-difluoropiperidin-1-yl)-7-

sthylquinoxalin-5-yljethvhamino)benzoic acid

{(Fh-G-chioro-3-((1-(2-chioro-3-(4 4-difluoropiperidin-
1-yii-7-methyiquinoxalin-5-yhethyamino)picolinic

acid

kN
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{RYy-2-((1-{2-chioro-3-{4 4-difiuoropiperidin-1-y-7-

Me. = /NE[LJ
o
5 N N
&

methviqguinoxalin-S-yhethylaminalbenzoic acid O HN™ "Me r
HO /E
S
Me MN Me
L
(R)-3~{(1-(3-(4 4~difluoropiperidin-1-yh-2,7- N f\t\]
dimethyiquinoxalin-5-yhethylyaming)-8- Ff—
methyipicolinic acid
CN
{R)-2-((1-{2~cyano-3-(3,3-dimethylazelidin-1-yi)-7- \:\«;wMe
methylguinoxalin-5-yhethyhaminojbenzoic acid Me
= \E[C
S VY
{Ry-8~chlore-3-({(1-{2-cyano-3-(3 3-dimethvlazetidin- i 1t Me
1-yh-7-methyiguinoxalin-5-yhethylamino)picolinic 0 HN “Me Me
acid HO =~ I
N%r/j
i
Ma N CN
“
9¢
{(R)}-2-{(1-(Z-cyano-T-methyl-3-morpholinoguinoxalin- N i\o
5-yhethyljaminajbenzoic acid 9 hi Me ©
HO™ /3
RN
Me 7 /NICN
(R)-8-chilore-3-{(1-(2-cyano-7-methyl-3-
) {(1-(2-cy y 0 e L_o
morpholincguinoxalin-S-yhethylamino)picolinic acid
HO /i
Ny
Ci

i 2
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Me. o N CN
{R}-2-{(1-(2-cyano-7-methyl-3-(2-0xa-6- ™ \NIN"’
azaspire{3.3iheptan-6-yhauinoxalin-5- L4y
prrots p Y)E_ . O HNT “Me -0
yhethyhamino)benzoic acid P {
HO

{Ry-6-chioro-3-((1-(Z-cyano-7-methyl-3-(2-0xa-8-
azaspiro{3.3iheptan-G-yiiquinoxalin-5-
yhethylyamino)picolinic acid

{FRy-2-{(1-(2-cyano-3-(4 4-dimethyipiperidin-1-yh-7-
methyiquinoxalin-S-yhethyamino)benzoic acid

{R)-8-chlore-3-{(1-(2-cyano-3-(4 4-dimethylpiperidin-
1-yi)-7-methyiguinoxalin-5-yhethyl)amino}picolinic

acid

{Ry-2-{(1-{2-cyano-3-(3-methoxy-3-methylazetidin-1-

yi-7-methyiguinoxalin-S-yhethyllaminoibenzoic acid

{R)-6-chioro-3-((1-(2-cyano-3-(3-methoxy-3-

methylazetidin-1-yh-7-methylquinoxalin-5-

yhethylyamino)picolinic acid HO™ N

w73
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{Fy-2-((1-(2-cyano-7-methyl-3-(4-methyi-4-
(triffucromethyipiperidin-1-yhguinoxalin-5-

yhethyhamino)benzoic acid

(F)-8-chloro-3~((1-(2-cyano-7-methyl-3-(4-methyi-4~
{triflucromethylpiperidin-1-yhguincxalin-5-

yhethylamino)picolinic acid

O

{Ry-2-{{1-(2-cyano-3-cyclopropyl-7-methyiquinoxalin-

S-yhethyhamino}benzoic acid

{Ry-2-{(1-(2-cyano-7-methyl-3-(pyrrolidin-1-
vhguinoxalin-3-yhethyaminoYbenzoic acid

(FR)-6-chiore-3-((1-2-cyano-7-methyl-3-(pyrrolidin-1-

yhguinoxalin-S-yhethyhamino)picolinic acid

(R)-6-chloro-3-{(1-{2-cyano-3-(3,3-difluoropyrrolidin-
1-yi-7-methyiquinoxalin-5-yhethyaminopicolinic

acid

.
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{(Ry-2-{{1-(2-cyano-3-(3,3-difluoropyrrolidin-1-yi-7-

meihyiguinoxalin-S-yhethyllamino}benzoic acid O HN™ Ms

HO = ]

™y
MES\{ N N.T,CN
) o SGEN-N
2-{{(1R)-1-(2-cyano-3-(3-methoxypyrrolidin-1-y-7- N© N -OMe

methyiguinoxalin-S-yhethyamino}benzoic acid O HNT TMe B

HO

§-chioro-3-{{{(1R)-1-(2-cyano-3-(3-methoxypyrrolidin-
1-yi-7-methyiquinoxalin-5-yhethyamino)picolinic

acid

g-chlore-3-({{(1R»-1-(Z-cyano-3-{{({Z,2-diflucro-1-
methvicyclopropyhmethvhaming)-7-

methylquinoxalin-5-yhethyhamino)picolinic acid

2-({(1 Ry-1-(2-cyana-3-({(2,2-diflucro-1-
methyicyclopropylimethyhaming)-7-
methyiquinoxalin-8-yhethyamino)benzoic acid

(FRy-2-{(1-(2-cyano-3-((3,3-diflucrocyciobutybaminog)-

7-methylquinoxalin-5-yhethyhamino)benzoic acid

78
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{F)-6-chiore-3-((1-(Z-cyano-3~((3,3-
diffuorocyciobutyhamino)-7-methyiquinoxain-5-

yhethyhamino)picelinic acid

e e d
g-chioro-3-({(1R-1-(2-cvano-3-{4 4-difluoro-3- (:g fe
methyipiperidin-1-yi)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid

‘7‘:\
Ny /”
2-{{(1R)-1-{2-cyano-3-{4 4-diflucro-3-methylpiperidin: ?{ Me:

1-yh)-7-methylquinoxalin-3-yhethyliamino)benzoic
acid
H\)

S-chioro-3-(((1R)-1-(2-cvano-3~(3,3-difluoro-4- i
methylpyrrofidin-1-yi}-7-methylquinoxalin-5- O HNT YMe F

yiethyamine)picolinic acid P Me
HO
P 2N
’d B N
2-{{(1Ry-1-(2-cyano-3-(3 3-diflusro-4- \I ,I r
N N7
methylpyrrolidin-1-yl}-7-methylguinoxalin-5- ‘L\ F
. . . O HN Me
yhethybamino)benzoic acid M
HO

78
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P
Me A N\ s
{Fy-6-chioro-3-((1-(Z2-cyano-7-methyl-3-(1,1,2.2- NT N F

tetrafluoro-&-azaspire{2.5]octan-8-yiiquinoxalin-5-

vhethyllamino)picolinic acid

{R)-8-chiore-3-({(1-(2-cyano-3-(3 4-
dihydroisoquinolin-2(1H}-yh-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid

Cl
N
M Ny S
N XL X
{(F)-2-{(1-(2-cyano-3-(3 4-dihydroisoguinolin-2(1H)- N N/I
vh-7-methyiguinoxalin-S-yhethylamino)benzoic acid O HNT Me =

{Ry-8-chlorg-3-((1-(2-cyano-3-(B-cyano-3 4-
dihydroisoquinglin-2{1H)-yh-7-methyiguinoxalin-5-
vhethyliamino}picolinic acid

{Ry-2-((1-(2-cyano-3-(6-cyano-3,4-
dihydroisoguinolin-2{1H)~yh-7-methyiguinoxalin-5-

yhethyhamino)benzoic acid

N
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{R)-8-chioro-3-({(1-(2-cyano-3-(6-fluore-3,4-
dihydroisoguinolin-2{1H)~yh-7-methyiguinoxalin-5-

yhethyhamino)picelinic acid

{Ry-2-{(1-(2~-cyano-3-©-fiuore-3 4-dihydroisoguinolin.
Z2(1H-yh~7-methyiquinoxalin-5-

yhethybamino)benzoic acid

{Ry-2-{{1-(2-cyano-3-(3 4-dihydro-2, 7-naphthyridin-
2{1Hyh-7-methyiguinoxalin-5-

yhethybamino)benzoic acid

{R)-8-chiore-3-{(1-(2-cyano-3-{4-(2~
cyclopropylacetyhpiperazin-1-yi)-7-methylquinoxalin-
S-yhethvhamino)picolinic acid

(R3-2-((1-{2-cyano-3-(4-(2-
cyclopropylacetyhpiperazin-t-y-7-methylquinoxalin-

S-yhethyhamino}benzoic acid

&-chioro-3-({(1 R)~1-(2-cyano-3-(4-(2-(2 2~
diflusrocyclopropyhacetybpiperazin-1-yh-7-

methylguinoxalin-5-yhethyhamino)picolinic acid

w78
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2N

Mo~ Ny A~
2-{{(1R”-1-(2-cyano-3-(4-(2-(2,2- . i N{]\/N’/\\-
difluorocyclopropybacetybhpiperazin-t-yi-7- N F
. . . o O HNT TMe KJN‘{ \VLF'
methyiguinoxalin-5-yhethyhamino)benzoic acid i )

S-chioro-3-(({1R)-1-(Z-cyano-3-(1-hydroxy-6-
azaspiro[3.5nonan-6-y)-7-methylguinoxalin-5-

yhethylamino)picolinic acid

2-{{(1R)-1-(2-cyano-3-(1-hydroxy-6-
azaspiro[3.Sinonan-6-yh-7-methylquinoxalin-5-
yhethybaminoibenzoic acid

&-chioro-3-(((1R)-1-(2-cyano-7-methyl-3-(3-(1-
methyl-1H-pyrazol-5-yi)-8-azabicycio]3.2. 1joctan-8-
yiquinoxalin-5-yhethvhamino)picolinic acid

Me
2-({{(1Ry-1-(2-cyano-7-methyl-3-3-(1-methyl-1H-
pyrazob-3-yi»-8-azabicyclo3.2. tjoctan-8-

yhauinoxalin-5-yhethyhamino}benzoic acid

2-({{(1R)-1-(2-cyano-7-methyh-3-(3-(1-methyl- 1 H-
pyrazol-3~yh-8~azabicycio[3.2. tjoctan-8-
yhauinoxalin-S-yhethyhamino)benzoic acid

~78-
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2-{{{1R}-1-(2-cyano-7-methyl-3-(3-(1-methyl-1H-
pyrazol-4-yi-8-azabicycio]3.2.1joctan-8-
yhauinoxalin-S-yhethyllaminojbenzoic acid

g-chioro-3-({(1 Ry-1-(2-cyano-7-methyl-3-(3-(1-
methyl-tH-pyrazol-3-yl}-8-azabicycio[3.2. 1loctan-8-

yhquinoxalin-8-yhethylamino)picolinic acid

g-chloro-3-(((1 &)~1-(2~cyano-7-methyl-3-(3-(1-
melhyk1H-pyrazol-4-yl}-8-azabicyciof3.2.1joctan-8-

yiiquinoxalin-5-yhethyhamino)picolinic acid

{R)-8-chioro-3-((1-(2-cyano-7-methyl-3-(2-ox0-[1,4~
bipiperidin}-1-yhquinoxalin-S-yhethyhamino)picolinic

acid

g-chioro-3-{{(1R)-1~(2-cyano-7-methyl-3-(3-(2-
oxopiperidin-t-yi}-8-azabicyclof3.2. 1joctan-8-

yhauinoxalin-5-yhethybhamino)picolinic acid

~80-
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Me N CN
gt
{(Fy-2-{(1-(2-cyano-7-methyk-3-(2-oxo0-{1,4- ?[\N Tf\j\ a
bipiperidini-1-ylquinoxalin-S-yhethyhaminojbenzoic
piperidin}-1 "yl yhethyhamino) . N/k\
acid L
HO 7 i o
.
Me 7 f,’N CN
S
{R”}-6-chioro-3-((1-(2-cyano-3-(4- ! N T‘O\
) ’ OBt
{ethoxymethyhpiperidin-1-yh-7-methyiguinoxalin-5- C HN "Me d
yhethylyamino)picolinic acid HCY & I
NQ\T,J
Me e }N CN
R e
{Ry-2-((1-(2-cyano-3-{4-{ethoxymethylpiperidin-1-yh- L
7-methylquinoxalin-5-ylethylamino)benzoic acid O HNT “Me OEt
Ho’
or a pharmaceutically acceptable salt thereof.
PHARMACEUTICAL COMPOSITIONS
[00208] The compounds of Formula 1 may be formulated into pharmaceutical
compositions.
[00207] in another aspect, the vention provides pharmaceutical compositions

comprising a Pi3Kg inhibitor according to the invention and a pharmaceutically acceptable
carrier, excipient, or diluent. Compounds of the invention may be formulated by any method
well known in the ait and may be prepared for adminisiration by any roule, including, without
limitation, parenieral, oral, sublingual, transdermal, iopical, intranasal, intratracheal, or
intrarecial. In cerlain embodiments, compounds of the invention are administered intravenously
in a hospital seiting. In certain olher embodiments, administration may preferably be by the oral

route,

{00208} The characteristics of the carvier will depend on the route of administration. As
used herein, the term “pharmaceutically accspliable” means a non-toxic material that is
compatible with a biological system such as a cell, cell culture, tissue, or organism, and that
does not inferfere with the effectiveness of the biological activity of the active ingredieni(s).

Thus, compositions according 1o the invention may contain, in addition to the inhibilor, diluents,
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fillers, saits, buffers, stabilizers, solubilizers, and other materials wall known in the art. The
preparation of pharmaceutically acceptable formulations is described in, e.g., Reminglon’s
Pharmaceutical Sciences, 18th Edition, ed. A, Gennaro, Mack Fublishing Co., Easion, Fa.,
1990,

{00209 As used herein, the term “pharmaceutically acceplable salts” refers to salis that
retain the desired biclogical activity of the above-identified compounds and exhibit minimal or
no undesired toxicological effects. Examples of such salts include, bul are not limited to acid
addition saits formed with inorganic acids (for example, hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid, and the like), and salts formed with organic acids such
as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic acid,
tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
naphthalenedisuffonic acid, and polygalacturonic acid. The compounds can also be
administered as pharmaceutically acceptable quaternary saits known by those skilled in the art,
which specifically include the quaternary amimonium salt of the formula ~NR+Z-, wherein R is
hydrogen, aliyl, or benzyl, and £ is a counterion, including chioride, bromide, iodide, --O-alkyi,
{oluenesulfonate, methyisulfonats, sulfonate, phosphate, or carboxylate (such as benzoalg,
succinale, acetate, ghyeolate, maleale, malate, citrate, tarirate, ascorbate, benzoale,

cinnamoate, mandeloate, benzvioate, and diphenylaceiate).

{00210 The active compound is included in the pharmaceutically acceptable cairier or
diluent in an amount sufficient 1o deliver (o a palient a therapeutically effective amount without
causing serious toxic effects in the patient treated. A dose of the aclive compound for all of the
above-mentioned conditions is in the range from about 8.01 1o 300 mg/kg, preferably 0.1 to 100
mg/kg per day, more generally 0.5 {0 about 25 mg per kilogram body weight of the recipient per
day. A typical topical dosage will range from 0.01-3% wiiwt in a suitable carrier. The effective
dosage range of the pharmaceutically acceptable derivatives can be calculated based on the
weight of the parent compound to be delivered. If the derivative exhibits aclivity in itself, the
effective dosage can be estimated as above using the weight of the derivalive, or by other

means known to those skilled in the art.

{00211} The pharmaceutical compositions comprising compounds of the present
invention may be used in the methods described herain.

{00212 METHODS OF USE
[00213] in another aspect, the present disclosure generally relates to methods for

freating cancer. These methods comprise administering 1o a subject in need thereof, a
therapeutically effective amount of a PI3K inhibitor {(g.g., PI3Ka inhibitor or PI3Ka H1047R
mutant inhibitor).
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[00214] In some embodiments, the PI3K inhibitor (e.g., PI3Ka inhibitor or PI3Ka H1047R
mutant inhibitor) iIs a compound of Formulda (), (lla), (b}, (ic) or a pharmaceutically acceptable
salt, prodrug, sobvate, hydrate, isomer, or tautomer thereof. In parlicular embodiments, the
PI3K inhibitor comprises a compound selected from Table 1.

{00215] In another aspect, the present disclosure provides a compound obilainable by,
or oblained by, a method for preparing a compound as described herein (8.g., & method

comprising one or more steps described in the Schemes).

{00218] In another aspect, the preseni disclosure provides a pharmaceutical
composition comprising a compound of Formula (1), (la)y, (ib), (ic), or a pharmaceutically
acceptable sall, prodrug, solvate, hydrate, isomer, or tautomer thereof, and a pharmacsutically

acceptable diluent or carrier.

{00217} In another aspedt, the present disclosure provides an intermediale as described
herein, being suitable for use in a method for preparing a compound as described herein {e.g.,

the intermediate is selected from the intermediales described in the Examples).

[00218] In another aspedt, the present disclosure provides a method of modulating PI3K
{e.g., PI3Ka} aclivity (e.q., in vitro or in vivo), comprising comtacting a celf with a therapeutically
effective amount of a compound of Formula (1), (ia), (lib), (lic), or a pharmaceutically

acceptable salt, prodrug, solvale, hydrate, isomer, or tautomer thereof.

{00219 In particular embodiments, the Pi3K-associated with the disease or disorder has
a H1047R mutation. For example, in certain embodiments as otherwise described herein, the
compounds have a high selectivity for inhibiting H1047R-mutated PI3Kao compared {0 wild-type
PI3Ka, This unexpecied finding suggests that cerain compounds may aliow largeted inhibition
of Pi3Ka with a novel binding mechanism compared {o conventional wild-type Pi3Ka inhibitors.
Without wishing 1o be bound by theory, the H1047R-mulated Pi3Ka has a modification distant
from the wild-type PI3Ka active site. Accordingly, compounds which are selective for H1047R-
mutated PI3Ka over wild-type PI3Ka are not believed to strongly bind at the Pi3Ka active site,
but rather advantageously are believed o targst other binding pockets. As the active sile of
PI3K-type proteins is thought to be better conserved among different variants, compounds that
gifectively bind al a position differeni than the active sile may provide high seleclivity for Pi3Ka
inhibition over other PI3K proteins, such as PI3KE.

[80220] in another aspect, methods of treating cancer comprising administering o a
palient having cancer a therapeutically effective amount of a compound of Formula |,
pharmaceutically acceptable salls thereof or pharmaceutical compositions comprising the

compound or pharmaceutically accepiable salts thersof are provided.
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[00221] The compositions and methods provided herein may be used for the freatment
of a wide variely of cancer including tumors such as prostate, breast, brain, skin, cervical
carcinomas, testicular carcinomas, etc. More particularly, cancers that may be freaied by the
compositions and methods of the invention include, but are not limited {0 tumor types such as
astrocylic, breast, cervical, colorectal, endometrial, esophageal, gastric, head and neck,
hepatoceliular, laryngeal, lung, oral, ovarian, prostate and thyroid carcinomas and sarcomas.
More specifically, these compounds can be used to treat: Cardiac: sarcoma {angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma
and teratoma; Lung bronchogenic carcinoma (squamous cell, undifferentiated small celf,
undifferentiaied large cell, adenocarcinoma), alveclar (bronchiolar) carcinoma, bronchial
adenoma, sarcoma, lymphoma, chondromatous hamarioma, mesothelioma; Gastrointestinal:
gsophagus  (sguamous cell carcinoma, adenocarcinoma, leiomyosarcoma, lymphoma),
stomach {(carcinoma, lymphoma, leiomyosarcoma), pancreas {ductal adenocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcineid  tumors,  vipoma), small  bowel
{adenocarcinoma, lymphoma, carcinoid tumors, Kaposi's sarcoma, leiomyoma, hemangioma,
lipoma, neurofibroma, fibroma), large bowel (adenoccarcinoma, tubular adenoma, villous
adenoma, hamarioma, leiomyoma), Genitourinary tract: Kidney {(adenocarcinoma, Wilm's
tumor  {nephroblastoma), lymphoma, leukemia), bladder and urethra {(squamous cell
carcinoma, firansitional celf carcinoma, adenocarcinoma), prosiagte (adenocarcinoma,
sarcoma), testis (seminoma, teratoma, embryonal carcinoma, leratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid
tumors, lipoma); Liverr hepatoma (hepatoceliular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepalocelivlar adenoma, hemangioma; Biliary iracht qall
bladder carcinoma, ampullary carcinoma, cholangiocarcinoma; Bone: osteogenic sarcoma
{osleosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing'’s
sarcoma, malignant lymphoma (reticuturm celf sarcoma), mulliple myeloma, malignant giant cell
fumor chordoma, osteochronfroma  (osteccadiiaginous  exostoses), benign  chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous
system: skull (osteoma, hemangioma, granuloma, xanthorna, osteitis deformans), meninges
{meningioma, meningiosarcoma, gliomatosis), brain (astrocyioma, meduliobiastorna, glioma,
gpendymoma, germinoma (pinealoma), glioblastoma mulliform, oligodendroglioma,
schwannoma, retinoblastoma, congeniial tumors), spinal cord newrofibroma, meningioma,
glioma, sarcoma); Gynecological: uterus {endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries {ovarian carcinoma {sercus cysiadenocarcinoma,
mucinous cystadenocarcinoma, unclassified carcinomay}, granulosa-thecal cell tumors, Serioli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (sguamous cell carcinoma,

intraepithelial carcinoma, adenoccarcinoma, fibrosarcoma, melanoma), vagina (clear cell
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carcinoma, squamous cell carcinoma, bolryoid sarcoma (embryonal rhabdomyosarcoma),
fallopian tubes {(carcinoma); Hematologic: blood (myeloid feukemia (acute and chronic), acule
iyrmphoblastic leukemia, chronic lymphocytic leukemia, myeloprofiferative diseases, multiple
myeloma, myelodysplastic  syndrome), Hodgkin's disease, non-Hodgkin’s lmphoma
{malignant lymphoma);, Skin: malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Kaposi's sarcoma, moles dysplastic newvi, lipoma, angioma, dermatofibroma,
keloids, psoriasis; and Adrenal glands: neurcblastoma. In certain embodiments, the cancer is
diffuse large B-cell ymphoma (DLBCL).

[00222] In one embodiment, the cancer is selected from hepatoceliular carcinoma,
breast cancer, skin cancer, bladder cancer, iiver cancer, pancreatic cancer, and head and neck

cancer,

{00223] In another embodiment, the cancer is selected from breast cancer, uterine
carcinosarcoma, ulerine endometrial carcinoma, colorectal adenocarcinoma, siomach
adenocarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma, esophageal
adenocarcinoma, bladder carcinoma, lung squamous cell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatocellular carcinoma, sarcoma, prostate adenocarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenocarcinoma, glioblasioma

muitiforme, melanoma.

[00224] Thus, in cerlain embodiments, this disclosure provides methods of treating
cancer comprising administering a compound of Formula (1) a pharmaceutical composition
thergof and KRAS inhibilor 1o g patient in need thereof, whergin the cancer is breast cancer,
ulering carcinosarcoma, uterine endometrial carcinoma, coloractal adenocarcinoma, stomach
adenocarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma, esophageal
adenocarcinoma, bladder carcinoma, lung squamous cell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatoceliular carcinoma, sarcoma, prosiate adenocarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenocarcinoma, glioblasioma
muitiforme, melanoma.

[00225] in other embodiments, this disclosure provides a methods of treating cancer
comprising adminisiering a compound of Formula (I} a pharmaceutical composition thereof and
a mutant selective KRAS inhibitor to a patient in need thereof, wherein the cancer is breast
cancer, uterine carcinosarcoma, uterine endometrial carcinoma, colorectal adenocarcinoma,
stomach adenccarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma,
esophageal adenocarcinoma, bladder carcinoma, lung sguamous cell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatoceliular carcinoma, sarcoma, prostate adenocarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenocarcinoma, glioblastoma
multiforme, melanoma.
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[00228] In another embodiment, this disclosure provides a compound of Formula () a
pharmaceutical composition thereof for use in the trealment of cancer in combination with a
KRAS inhibitor, wherein the cancer is breast cancer, uterine carcinosarcoma, ulerine
endometrial carcinoma, colorectal adenocarcinoma, stomach adenocarcinoma, head and neck
sguamous cell carcinoma, cholangiccarcinoma, esophageal adenocarcinoma, bhiadder
carcinoma, lung squamous cell carcinoma, brain glioma, adrenocortical carcinoma, liver
hepatocellular carcinoma, sarcoma, prostate adenocarcinoma, Kidney renal cell carcinoma,

lung adenocarcingma, ovarian cystadenccarcinoma, glioblastoma multiforme, melanoma.

[00227] The concentration and route of administration to the patient will vary depending
on the cancer {o be tregted. The compounds, pharmaceutically accepiable salis thereof and
pharmaceutical compositions comprising such compounds and salts alse may be co-
administered with other anti-neoplastic compounds, e.g., chemotherapy, or used in
combination with other treatments, such as radiation or surgical intervention, either as an

adjuvant prior to surgery or post-operatively.

[00228] The present disclosure provides methods of trealing, preventing, or ameliorating
a disease or disorder in which PI2K plays a role by administering {0 a patient in need thereof a
therapeutically effective amount of a PI3K inhibitor. The methods of the present disciosure can

be used in the treatment of a variety of Pi3K-dependent dissases and disorders.

{80229} In some embodiments, the disease of disorder is a cancer (e.g., breast cancer,
brain cancers, prostate cancer, endometrial cancer, gastric cancer, leukemia, lymphoma,
sarcoima, colorectal cancer, lung cancer, ovarian cancer, skin cancer, and head and neck
cancer). In some embodiments, the disease or disorder associated with Pi3K includes, butis
noi imited to, CLOVES syndrome (Congenital lipomatous overgrowth, vascuiar maiformations,
epidermal naevi, scoliosis/skeletal and spinal syndrome), PIK3CA-reialed overgrowth
syndrome (PROS), endomelrial cancer, breast cancer, esophageal squamous-cell cancer,
cervical squamous-cell carcinoma, cervical adenocarcinoma, colorectal adenocarcinoma,
bladder urothelial carcinoma, glioblastoma, ovardan cancer, non-smalkcell lung cancer,
esophagogastric cancer, nerve-sheath tumor, head and neck squamous-cell carcinoma,
melanoma, esophagogasiric  adenocarcinoma, soft-tissue  sarcoma, prostate  canger,
fibrolameliar carcinoma, hepatocellular carcinoma, diffuse glioma, colorectal cancer, pancraatic
cancer, cholangiocarcinoma, B-celt lymphoma, mesothelioma, adrenocortical carcinoma, renal
non-clear-cell carcinoma, renal clear-cell carcinoma, germ-cell carcinoma, thymic tumor,
pheochromocytoma, miscellancous neuroepithelial tumor, thyroid cancer, leukemia, and
encapsuiated glioma.

[30230] The details of the disclosure are set forth in the accompanying description

below. Although methods and materials similar or equivalent {o those described herein can be
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used in the practice or testing of the present disclosure, Hlustrative methods and malerials are
now described. Other faatures, objects, and advantages of the disclosure will be apparent from
the description and from the claims. In the specification and the appended claims, the singular
forms alse include the plural unless the contexd clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this disclosure belongs. All patents and
publications cited in this specification are incorporated herein by reference in their entirsties.

GENERAL REACTION SCHEMES, INTERMEDIATES AND EXAMPLES

[00231] The compounds of the presant invention may be prepared using commaercially
available reagents and intermediates in the synthstic metheds and reaction schemss described
herein, or may be prepared using other reagents and conventional methods well known to those
skilied in the art.

[00232] Where reference is made o "first eluting enantiomer” or "second eluting
enantiomer”, unisss cotherwise specifically indicated, the specific stereochemistry of such
enantiomers has not been determined and any stereochemistry depicted in the corresponding

compound structures has been arbitrarily assigned.

[00233] For instance, intermediates for preparing compounds and compounds of
Formula () of the present invention may be prepared according {o General Reaction Schames
1and 2

General Reaction Schame |
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[00234] For General Reaction Schaeme |, Compound 8 is an example of Formula (). In this
General Reaction Scheme {, 1 can undergo amide bond formation with an activated acid or
acid chioride in the presence of a suilable base such as triethylamine or diisopropylethylamine
io provide compound 2. In the presence of a suitable base such as sodium sthoxide under
heating, condensation {o the quinoxaline N-oxide can be accomplished followed by reduction
of the N-oxide with a suitable reagent such as phosphorus tribromide and protection to provide
compound 3. The aryl bromide can be converied to an acyl group through a palladium catalyzed
reaction such as a Heck reaction or Stilie with a vinyl ether and subsequent treatment with
agueous acid to provide compound 4. Ammaonolysis can be accomplished under heating in a
suitable solvent such as ammonia in methanol {o prepare compound &, Condensation of the
aryl ketone with an amine bearing a chiral auxiliary foliowed by reduction to the benzylic amine
can be effectad by dehydraling reagents such as titanium (V) ethoxide and hydride transfer
reagents such as scdium borohydride, sodium cyanoborehydride, lithium aluminum hydride,
diisobutylaluminum hydride, or zirconcocens hydrochioride. Allernatively, compound & can be
accessed through an asymmetric hydrogenation or transfer hydrogenation or resolution of the
racemic amineg. The terminal amide can be converted to the nitrile through the action of a
dehydrating reagent such as phosphorous oxychioride or Burgess’s reagent and deprotection
of the benzylic amine can be accomplished under Brensted or Lewis acidic regents such as
hydrochioric acid or trimethyisilyl triflucromethanesulfonate, for example, to access compound
7. The benzylic amine can be substituied to access compound 8 through the action of palladium
or copper catalysis under Buchwald-Hartwig, Ulimann-Goldberg, or Chan-Evans-Lam reaction
conditions with a suitable electrophile or boronic acid, solvent and base. Additionally,
compound 8 can be accessed through uncatalyzed nucleophilic aromatic substitution reactions
with suitable electrophiles at elevaled temperatures in the presence of a suitabls base, such
as diisopropylethylamine. Finally, compounds such as 9 can be accessed afier deprotection
under acidic conditions such as through the aclion of trifluorcacetic acid and subsequent
activation  through  the  action of  benzotriazol-1-vioxytripyrrolidinophosphonium
hexafluorophosphate, phosphorous oxychloride or other activating reagent and reaction with a
substituted amine in the presence of 3 base at ambient or elevaled temperatures.
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General Reaction Scheme 2
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[00235]  For General Reaction Scheme 2, Compound 15 is an example of Formula (). In
this General Reaction Scheme 2, 10 can be reacted with an activated alpha-ksto acid, acid
halide, or 2-oxomalonate in a condensation reaction {o access compound 11, In the event Ry
is an sster, an aminolysis using a suitable solvent such as ammonia in methanol at slevated
femperatures can be used to provide the free amide. Upon treatment of a suilable chiorinating
reagent such as phosphorous oxychioride compound 12 can be prepared. Under such
conditions, the terminal amide will be dehydrated to provide a nifrile at Rs. Aryl chioride 12 can
be reacted with an amine and suitable base, such as diisopropylethylamine, at ambient or
slevated temperaturas {o prepare compound 13. A palladium catalyzed transformation such as
a Heck reaction or Stille coupling with a suitable vinyl ether partner and subsequent treatment
with an aqueous acid, for example, hydrochioric acid, can provide compound 14, A reductive
amination of this kslone and an amine can be effected with a suitable Lewis acid and hydride
donor, such as trimethylsilyl trifluoromethanesulfonate and borane, or other common hydride
reductant {o access compound 15, Allernatively, a sequence analogous to General Reaction
Scheme 1 can be used {0 access a chiral benzylic amine through condensation of a chiral
amine reagent and subsequent reduction and carbon-nitrogen bond formation reaction such as
& Buchwakd-Harlwig reaction, Ullmann-Goldberg Coupling, Chan-Evans-Lam coupliing,
alkylation, nucleophilic aromatic substitution or reductive amination to provide compound 15.
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INTERMEDIATE A
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[00238]  Step A: To a solution of 2-bromo-4-methyl-6-nitroaniline (540 g, 2.34 mol, 1.00 eg.)
in toluene (650 mL}) was added aethyl 3-chloro-3-oxopropanoale (422 g, 2.80 mol, 353 mL, 1.20
eq.) ai 0 °C, then the reaction was stirred at 110 °C for 1 hour. After completion of the reaction,
the mixture was cooled to 25°C and poured into petroleum ether (3.00 L). The mbdure was
filtered and the filtered cake was collecled to give ethyl 3-((2-bromo-4-methyl-6-
nitrophenyhaminog)-3-oxopropancate (780 g, 2.29 mol, 87.9% viseld) as a yeliow solid. LCMS
[M+1] " = 344.9.
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[00237] "M NMR (400 MMz, CDClz) 8 = 8.70 (brs, 1H), 7.70 (d, J = 2.0 Hz, 2H), 430 (g, J =
7.2 Hz, 2H), 3.51 (5, 2H), 2.41 (s, 3H), 1.35 {t, J = 7.2 Hz, 3H).

[00238] Step B: To a solution of sodium ethoxide (734 mb., 2.17 M, 2.20 eq.) in ethanol (500
ml} and letrahydrofuran {1.50 L) was added a solution of ethyl 3-{(&-bromo-4-methyi-6-
nitrophenyamino}-3-oxopropanocaie (250 g, 724 mmol, 1.00 eq.) in tetrahydrofuran (1.00 L)
dropwise at -30 °C. Then the reaction was stirred at -30 °C for 15 minutes. After completion of
the reaction, the mixiure was poured into ice water (5.00 L) slowly at 0 °C. Then the pH of the
miiure was adjusted with hydrogen chioride (4 M in water) to pH ~4. The resuliing suspension
was filtered and the filtered cake was collecied to give a crude product. The crude product was
friturated with acetonitrile (750 mL) al room temperature for 30 minutes. Then the mixture was
filtered, and the filter cake was collected, dried over under reduced pressure to give S-bromo-
2-{ethoxycarbonyl}-3-hydroxy-7-methyiguinoxaline 1-oxide (180 g, 542 mmol, 74.8% vyield,
93.4% purity) as a yeliow solid. LOMS [M+3] * = 328.9.

[00239] "M NMR (400 MHz, CDCly) 8§ = 9.87 (or s, 1H), 8.00 (s, 1H), 7.71 (d, J = 1.2 Hz, 1H),
452 (q, J= 7.2 Hz, 2H), 2.46 (5, 3H), 1.43 @, J = 6.8 Hz, 3H).

{00240] Step ©: To a seolution of  S-bromo-2-(ethoxycarbonyl)-3-hydroxy-7-
methviquinoxaiine 1-oxide (200 g, 581 mmol, 1.00 eq.) in DMF (2.50 L) was added phosphorus
fribromide (314 g, 1.16 mol, 110 mb, 2.00 eq.) dropwise at § °C. Then the reaction was stirred
at 60 °C for 2 hours. The mixture was then cooled 1o 25°C and poured into ice water (4.00 L),
The resulting mbdure was fillered and the filter cake was collected. The filter cake was lriturated
with acetonitrile (500 mbL) at 15 °C for 30 minutes. Then the midure was filtered, and the filter
cake was collected, dried over under reduced pressure {0 give ethyt 5-bromo-3-hydroxy-7-
methyiguinoxalineg-2-carboxylale (150 g, 485 mmol, 80.1% vyield, 88.5% puiily) as a vellow
solid. LOMS [M+1] * = 310.9.

1002411 'H NMR (400 MHz, CDCL) 8 = 9.54 (br s, 1H), 7.71 (s, 1H), 7.86 (s, 1H), 4.51 {9, J
= 7.2 Hz, 2H), 2.45 (s, 3H), 1.44 (t, J = 7.2 Hz, 3H).

002427 Step I To a solution of ethyl 5-bromo-3-hydroxy-7-methyiquinoxaling-2-
carboxylate (300 g, 964 mmol, 1.00 eg.) and potassium carbonate (400 g, 2.88 mol, 3.000 eq.}
in DMF (2.40 L) was added PMBCI (151 g, 984 mmol, 131 mL, 1.00 eq.}, and the reaction was
stirred at 50 °C for 8 hours. The mixiure was then cooled {0 25°C and then poured into ice water
(4.00 L), Then the mixiure was filtered, and the filler cake was collected. The filter cake was
friturated with acetonitrile (800 mL) at 20 °C for 20 minutes, then filtered and the filter cake was
again collecied, and dried over under reduced pressure fo give ethyl 5-bromo-3-((4-
methoxybenzyhoxyi-7-methviguinoxaline-2-carboxylate (380 g, 819 mmol, 85.0% vield, 83.0%
purity) as a yellow solid. LOMS [M+23] * = 453.1.
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[00243]  'H NMR (400 MHz, CDCL) 8 = 7.86 (s, 1H), 7.79 (3, 1H), 7.56 (d, J = 8.4 Hz, 2H),
6.80 (d, J= 8.4 Hz, 2H), 5.81 (s, 2H), 4.49 (q, J = 6.8 Hz, 2H), 3.78 (5, 3H), 2.40 (s, 3H), 1.41
{t,J = 7.2 Hz, 3H).

002447  Siep E: A mibdure of ethyl 5-bromo-3-({(4-methoxybenzyloxy)-7-methyiguinoxaline-
2-carboxylate (1.00 kg, 2.18 mol, 1.00 eq.}, ributyl{1-ethoxyvinyhiin (1.00 kg, 2.77 mol, 835
mi, 1.28 eq.), Pdy{dba)s (88.7 g, 108 mmol, 0.050 eq.) and XPhos (51.4 g, 108 mimol, 0.050
eq.) in toluene (16.0 L) was degassed and purged with nitrogen 3 times. The reaction was then
stirred at 100 °C for 5 hours under a nitrogen atmosphere. Afler completion of the reaction, the
midure was cocled to 25°C and then the solution of ethyl &-(1-ethoxyviny(}-3-{(4-
methoxybenzyhoxy)-7-methviguinoxaline-2-carboxylate (911 g, crude) in toluene (16.0 L) was
obtained as a black liquid, which was used directly in the next step. LOMS [M+1] " = 423.2.

{00245] Step F: A solution of ethyl 5-(1-ethoxyvinyl}-3-((4-methoxybenzyhoxy)-7-
methyiquinoxaline-2-carhoxylate (811 g, crude) in toluene (16.0 L) was cooled to 20 °C and
fetrahydrofuran (14.0 L) was added. To this mixiure was added hydrogen chloride (1.94 L, 1.00
M, 0.800 eq.} dropwise at & °C, and the mibdure was stirred at 0 °C for 30 minutes. After this
time, the pH of the mixture was adjusted with sodium hydrogen carbonate (saturated in waten
{o pit ~7. To this midure was added potassium fluoride (4.31 L, 4.00 M in water). After 1 hour,
the mixture was diluted with water (8.00 L} and sthyl acetate (8.00 L). The mixure was then
filiered, and the fillrate was exiracted with eihyl acetale (5.00 L» 2}. The combined organic
lavers were dried over anhydrous sodium suifate, filtered, and concentrated under reduced
pressure {o give a residue. The residue was triturated with (dichloromethane: ethyl acetate = 1;
2, 500 mb) and then further {riturated with  {(petroleum ether: ethyl acetale = 3 . 1, 500 mi) at
20 °C for 30 minutes. The mixture was then fillered and the filter cake was collected, and dried
under reduced pressure i give ethyl S-acetyl-3-((4-methoxybenzyhoxy)-7-methylguinoxaline-
2-carboxylate (640 g, 1.51 mol, 70.0% yield) as a vellow solid. LOMS [M+23] * = 417.1.

[00246] ‘M NMR (400 MHz, CDCE) § = 8.04 (d, J = 0.8 Hz, 1H), 7.99 (d, J = 2.0 Hz, 1H),
7.42(d, J=8.8 Hz, 2H), 8.92 (d, J = 8.4 Hz, 2H), 5.53 (s, 2H), 4.51 (q, J = 8.8 Hz, 2H), 3.82 (s,
3H), 2.93 (s, 3H), 2.57 (5, 3H), 1.41 ¢, J = 7.2 Hz, 3H).

[00247]  Step G: Ammonia (130 g, 7.62 mol, 14.6 eq.) was bubbled into a solvent of methanol
{1.00 L) at 15 °C for 1 hour. Then the above solution was added to a mixiure of ethyl 5-acelyl-
3-{(4-methoxybenzylioxy)-7-methylquinoxaline-2-carboxylate (206 g, 522 mmol, 1.00 eg.) in
methano! (2.00 L). The reaction was stirred at 25 °C for 16 hours., then concentrated at 30 °C
under reduced pressure o give S-acelyl-3-{(4-methoxybenzyiioxy)-7-methyiquinoxaline-2-
carboxamide (210 g, 486 mimol, 89%.1% vyield, 81.0% purity} as a yeliow solid. LOMS [M+1] * =
366.3.
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[00248] Siep H: To a midure of &-acetyl-3-({4-methoxybenzyhoxy)-7-methyiguinoxaline-2-
carboxamide (88.0 g, 244 mmol, 1.00 eq.} and (R)-2-methyipropane-2-sulfinamide (148 g, 1.22
mol, 5.00 eq.) in Z-methyllelrahydrofuran (3.00 L) was added titanium (V) ethoxide (278 g, 1.22
mol, 253 mb, 5.00 eg.), and the reaction was stirred at 70 °C for 24 hours. The mixure was
then cooled to 25°C, diluted with ethyl acetate (2.00 L) and guenched using sodium hydrogen
carbonate (saturated in water, 1.50 L) at 0 °C. The mixture was then filtered and the filtrate was
washed with water (1.00 L x 2), followed by brine (500 mL x1), dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure o give a residue. The residue was
triturated with ethyl acetate (100 mL) at 20 °C for 1 hour. Then the mixture was filtered and the
filier cake was collected, dried over under reduced pressure (o give (R)-5-(1-{(tert-
bulyisullinyllimino)ethyh-3-((4-methoxybenzyboxy)-7-methyiquinoxatine-2-carboxamide (101
g, 174 mmol, 71.4% vield, 80.7% purily) as a yellow solid. LCMS [M+1] * = 488.2.

1002491 ‘H NMR (400 MHz, CDCls) 6 = 7.98 (s, 1H), 7.73 (s, 1H). 7.59 (or s, 1H), 7.45 - 7.42
(m, 2H), 6.91 (brd, J = 6.8 Hz, 2H), 8.23 (brs, 1H), 5.55 (s, 2H), 3.1 (s, 3H), 2.84 (¢, J = 1.6
Hz, 3H), 2.57 (s, 3H), 1.23 (s, 9H).

[00250] Step It To a solution of (F-5-(1-((tert-butylsulfinyDiminoc)ethy-3-({4-
methoxybenzyloxy)-7-methyiquinoxaline-2-carboxamide (155 g, 257 mmel, 1.080 eq) in
dichloromethane (1.50 L) and methanol (1.50 L) were added acetic acid (77.1 g, 1.28 mol, 73.5
mi, 5.00 eq.) and sodium cyanoborohydride (84.5 g, 1.03 mol, 4.00 eq.} at 0 °C. The reaction
was then slirred at 20 °C for 12 hours. After this time, the midture was washed with water (1.00
L) and the organic phase was treated with sodium hydrogen carbonate (saturated in water, 800
mi.) slowly at 0 °C. The resulfant mixiure was washed with water (1.00 L) and brine (500 mL),
dried over anhydrous sodium sulfate, fillered, and concentrated under reduced pressure to give
5-({(RYy-1-{{{(R)-tert-butvisulfinyhaminc)ethyl)-3-({4-methoxybenzyioxy)-7-methviquinoxaline-2-
carboxamide (155 g, crude) as a yellow solid. LCMS [M+1] " = 471 .2,

[00251] Step J: To a solution of 5-{(R»-1-({{(R)-tert-butyisulfinyhamino)ethyl)-3-({4-
methoxybenzyhoxyi-7-methyiquinoxaline-2-carboxamide (180 g, 299 mmol, 1.00 eg.) in THF
{2.00 L) was added hydrogen chioride (380 mi, 1.00 M in waler, 1.27 eq.} dropwise gt { °C,
and the mixture was stirred at 15 °C for 7 hours. After the reaction was compileted the solution
of (R)-5-(1-aminoethyh-3-{{(4-methoxybenzyhoxy)-7-methylguinoxaline-2-carboxamide (160 g,
crude) in THF (2.00 L) was obtained as vellow liguid, which was used directly in the next step.
LOMS [M+1] = 367 1.

[00252] Step Ko To a solution of {((R)-5-(1-aminocethyl}-3-{{4d-methoxybenzyhoxy)-7-
methyiguinoxaline-2-carboxamide (180 g, 288 mimol, 1.00 eq.} in THF {2.00 L) was added
sodivm hydroxide (34.6 ¢, 865 mmol, 3.00 eq.} in water (1.00 L) and Boc,O (75.5 g, 346 mmol,
79.4 mi, 1.20 eg.}, and the reaction was stirred at 50 °C for 1 hour. After this time, the mixure
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was diluted with ethyl acetate (1.00 L), washed with brine (500 ml = 2), dried over anhydrous
sodium sulfate, filtered, and concenirated under reduced pressure 1o give ferf-butvl (R)-(1-(2-
carbamoyl-3-({(4-methoxybenzylioxy)-7-methyiguinoxalin-5~yhethylcarbamate (160 g, crude)
as a yellow solid. LCMS [M+1]* = 467 5.

[00253] Siep Lo To a solution of fert-bulyl (R)-(1-(2-carbamoyl-3-((4-methoxybenzyhoxy)-7-
methyiquinoxalin-5-yhethyhearbamate (215 g, 277 mmol, 1.00 eq.) in THF (3.00 L) was added
Burgess reagent (188 g, 830 mmol, 3.00 eq.) at 0 °C. The reaction was stirred at ¢ °C for 1
hour, then diluted with ethyl acetate (1.00 L), washed with water (500 mbL) and brine (500 mblx
2. The organic phase was dried over anhydrous sodium sulfate, filtered, and concenirated
under reduced pressure to give a residue. The residue was initurated with acetonitrile (180 mb)
at 20 °C for 30 minutes, then filtered and the filter cake was collected, and dried over reduced
pressure io give ferf-butyl (R}-{1-(Z2-cyano-3-{{4-methoxybenzyoxy}-7-methylquinoxalin-5-
yhethyhicarbamate {125 g, 234 mmol, 84.7% vyield, 84% purity} as a yellow solid. LOMS [M+23]
F = 471.3

[00254]  'H NMR (400 MHz, CDCl) 8 = 7.73 (d, J = 0.8 Hz, 1H), 7.60 (d, J = 1.6 Hz, 1H),
7.52 - 7.47 {m, 2H), 6.97 - 6.91 (m, 2H), 5.88 - 5.40 (m, 4H), 3.82 (s, 3H), 2.54 (s, 3H), 1.53 (d,
J= 6.5 Hz, 3H), 1.44 (brs, 9H).

{00255] Step M: To a solution of ferf-bulyt (R)-(1-(2-cyano-3-((4-methoxybenzyhoxy)-7-
methylquinoxalin-5-yhethyhcarbamate (300 g, 562 mmol, 1.00 eg.) in dichloromethane (3.00 L}
was added 2 8-dimethylpyridine (482 g, 4.48 mol, 524 mi, 8.00 eg.) and trimethylsilyl
triflusromethanesulfonate (500 g, 2.25 maol, 406 mb, 4.00 eq.), then the mixture was stirred at
40 °C for 1 houwr, followed by dilution with water (2.50 L} ai 0 °C. The resulling mixure was
washed with brine (500 ml » 2} and then cilric acid {1 N in waler, 1000 miLx4). The combined
organic layers were dried over anhydrous sodium sulfate, fillered, and concentrated under
reduced pressure to give a residue. The residue was triturated with acetonitrile (450 ml) at 20
°C for 10 minutas. Then the mixiure was filtered, and the filter cake was collecied, and dried
under reduced pressure io give the crude product. The crude product was purified by reversed
phase flash (column: Sfar C18 1800 g D Duo 30 um; mobile phase: phase A: 0.225 % formic
acid in waler, phase B: geetonitrile; gradient:35%-65% phase B) to give (R)-5-(1-aminocethyi}-
3-({(4-methoxybenzyloxy)-7-methylquinoxaline-2-carbonitrile (195 g, 535 mnol, 85.2% vyieid,
85.6% purity) as a yeliow solid. LCMS [M+1] " = 348.1.

[00256] 'H NMR (400 MHz, CDCE) 8 = 7.71 (s, 2H), 7.47 (d, J = 8.4 Hz, 2H), 6.92 (d, J =
8.4 Hz, 2H), 5.55 (s, 2H), 5.01 {q, J = 6.8 Hz, 1H), 3.81 (s, 3H), 2.69 {br s, 2H), 2.54 (s, 3H),
155 (d, J = 6.8 Hz, 3H).
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[00257] Step Ni A midure  of (R)-5-(1-aminoethyl)-3-((4-methoxybenzyhoxy)-7-
methyiquinoxaiine-2-carbonitrile (40.0 g, 115 mmol, 1.00 eq.), methyl 2-iodobenzoate (451 g,
172 mmol, 25.3 mb, 1.50 eq.), Pda(dba); (6.26 g, 5.74 mmol, 0.050 eq.), XantPhos (3.32 g,
574 mmol, 0.050 eq.) and cesium carbonate (112 g, 344 mmaol, 3.00 eq.) in 1,4-dioxane (400

ml) was degassed and purged with nitrogen 3 times. The mibdure was then stired at 100 °C

n

o

for & hours under a nitrogen gtmosphere. Afler completion of the reaction, the midure was
filtered, and the filtrate was concentrated under reduced pressure 10 give a residue. The residue
was triturated with a mixture solvent of petroleum etherethyl acetate.acetonitrile = 3:1:1 (80.0
mb} at 20 °C for 10 minutes, then the mixiure was filtered and the filter cake was collected,
dried under reduced pressure to give methyl (R)-2-{(1-{Z2-cyano-3-{{d-methoxybenzyhoxy)-7-
methyiguinoxalin-S-yhethyhamino)benzoate (38.0 g, 74.8 mmol, 85.2% vield, 85.0% purity) as
a yellow solid. LCMS [M+23]* = 505.2.

1002581  ‘H NMR (400 MHz, CDCl) 8 = 8.38 (d, J = 8.0 Hz, 1H), 7.94 (dd, J = 1.8, 8.0 Hz,
1H), 7.70 (s, 1H), 7.69 (5, 1H), 7.52 {d, J = 8.8 Hz, 2H), 7.13 - 7.04 (m, 1H), 6.94 - 6.86 (m,
2H), 6.56 (t, J= 7.2 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 5.88 - 5.57 (m, 3H), 3.94 (s, 3H), 3.79 (s,
3H), 2.47 (5, 3H), 1.66 (d, J = 6.8 Hz, 3H).

{00259] Step O: To a solution of methyl (R)-2-((1-(2-cyano-3-{{4-methoxybenzyhoxy)-7-
methylguinoxalin-5-yljsthybamino)benzoate (38.0 g, 74.8 mmol, 1.00 eq.} in dichloromethane
(380 mb) was added 2,2 2-trifluoroacetic acid (127 g, 1.12 mol, 83.0 mL, 149 eq.} at 0 °C, and
the mixture was lefi to stir a1 0 °C for 1 hour. The mixture was then poured into sodium hydrogen
carbonate (saturaled in waler, 500 mL) slowly at § °C, then the mixture was extracted with
dichloromethane 400 mb x 2). The combined organic layers were dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure 1o give a residue. The residue was
purified by reversed phase flash (column: Sfar ©18 330 g D Duo 30 umy; mobile phase: phase
A 0.225 % formic acid in water, phase B: acelonitrile; gradient. 45%-80% phase B} o give
methyl (R)-2-((1-{(2-cyano-3-hydroxy-7-methyiquinoxalin-5-yl) ethyhaminoibenzogte (226 g,
63.1 mmol, 80.4% vield, 96.4% purity) as a yeliow solid. LCMS [M+1] " = 363.0.

[00260]  'H NMR (400 MHz, DMSO-ds) 8 = 12.89 (brs, 1H), 8.18 (brd, J= 5.8 Hz, 1H), 7.81
(dd, J=16,80Hz, 1H), 752 (5 1H), 744 (¢, J= 16 Hz, 1H}), 724-7 14 (m, 1H), 886 {{, J=
7.8 Hz, 1H), 6.31 (d, J = 8.4 Hz, 1H), 5.35 {quin, J = 6.0 Hz, 1H), 3.86 (s, 3H), 2.29 (s, 3H),
1.46 (d, J = 6.4 Hz, 3H).
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INTERMEDIATE B
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[002861] Step A To a solution of 2-bromo-4-methyl-G-nitroaniline (30.0 g, 130 mmol, 1.00
eq.) in ethyl acetate (300 mb) was added tin (I} chioride dihydrate (147 g, 649 mmol, 5.00 eq.),
and the mixture was left {o stir at 80 °C for 3 hours. The reaction mixture was then cooled to 25
°C, and the pH of the mixture was adjusted with sodium hicarbonate (saturated solution in
water) to pH ~8. The mixture was then filtered, and the filter cake was washed with ethyl acelats
{300 mbL x 3}, The filirate was further diluled with water (300 mL) and exiracted with athyl
acetale (300 mi), and the combined organic layers were washed with brine (500 mb), dried
over sodium suifate, filtered, and concentrated under reduced prassure to give a residue. The
crude product 3-bromo-5-methylbenzene-1,2-diamine (22.5 g, 112 mmol, 88.2% yield} was
obtained as a yeliow solid and used without further purification. LOCMS [M+ H} ' = 201 1.

[00262] Step B: To a soiution of 3-bromo-5-methylbenzene-1,2-diamine (22.5 g, 112 mmol,
1.00 eq.) in ethanol (300 mb) was added disthyl 2-oxomalonate (23.4 g, 134 mmol, 20.7 mi,
1.20 eg.), and the midure was left {o stir at 80 °C for 4 hours. The midure was then cooled (o
25 °C, filterad, and the filter cake was dried under vacuum o give ethyl 5-bromeo-3-hydroxy-7-
methyiguinoxaline-2-carboxylate (31.5 g, 82.9 mmol, 83.1% vyiekl} as a vellow solid. LCMS
[M+3]"=313.1.

002631 Step C: To a solution of ethyl 5-bromo-3-hydroxy-7-methylquinoxaline-2-
carboxylate (31.5 g, 101 mmol, 1.080 eq) in methanol (300 mbL) was added ammonium
hydroxide (63.4 g, 506 mmol, 68.6 mL, 28.0% purity, 5.00 eq.), and the mbdure was stirred at
25 °C for 12 hours. The mbdure was then filtered, and the fiter cake concentrated under
reduced pressure o give S-bromo-3-hydroxy-7-methylquinoxaline-2-carboxamide (26.4 g,
crude) as a yellow solid. LOMS [M+3] " = 284 0.

[00264] Step D: To a solution of S-bromo-3-hydroxy-7-methylquinoxaline-2-carboxamide
(1.00 g, 3.54 mmol, 1.00 eq) in POCE (10.0 mL) was added diisopropylethylamine (2.29 g,
17.7 mmol, 3.09 mb, 5.00 eq.) at 0 °C, and the mixture was left to stir at 120 °C for 12 hours.
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The mbdure was then cooled {o 25 °C, concentrated in vacuo, and the residue was diluted with
sthyl acetate (50.0 mbL = 2) at 0 “C. The pH of the mixture was then adjusted to pH=7 with
sodium hicarbonate (saturated solution in water) slowly, and the organic phase was washed
with brine (50.0 mL = 2}, dried over anhydrous sodium sulfate, filered, and concentrated under
reduced pressure to give a crude product. The residus was purifisd by column chromatography
(SiC2, petroleum ether/ethyl acetate = 50/1 to 20/1) {o give S-bromo-3-chioro-7-
methylquinoxaline-2-carbonitrile (1.40 g, 4.86 mmol, 68.5% yield, 98.0% purity) as a ysliow
solid. LCMS [M+3] " = 284.1.

[00265] M NMR (400 MHz, DMSO-de) 8 = 8.37 (d, J = 1.6 Hz, 1), 8.30 (d, J = 1.6 Hz, 1H),
8.06 (s, 1H), 7.96 (s, 1H), 2.61 (s, 3H).

INTERMEDIATE B —~ Allernative Synthesis

NO2 Nﬂ,»
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[00268] Slep A: To A mixture of 2-bromo-4-methyl-6-nitroaniline 26.0 g, 113 mmol, 1.00
eq.) in toluene (250 ml) was added ethyl 3-chioro-3-oxopropancate (18.8 g, 124 mmol, 156
mb, 1.10 &g.) at {°C, then the reaction was heat to 80°C and ieft to stir for 4 hours. The midure
was then cooled to 25°C, and diisopropy! ather (250 mb) was added, at which point a while
pracipiiate was formed. The suspension was filtsred, and ths cake was collected and drisd
under reduced pressure fo give ethyl  3-((2-bromo-4-methyl-B-nitrophenylaming)-3-
oxopropanocate (33.0 g, 85.6 mmol, 85.0% vield) as a vellow solid. LCMS [M+3] " = 347.2.

[00267] ' NMR (400 MHz, DMSO-ds) & = 10.33 (s, 1H), 7.93 (d, J = 1.2 Hz, 1H), 7.81 (d, J
= 1.2 Hz, 1H), 4.11 (q, J = 6.8 Hz, 2H), 3.46 (s, 2H), 2.40 (s, 3H), 1.21 , J = 7.2 Mz, 3H).

[00268] Step B: To a solution of sodium ethoxide (81.3 g, 238 mmal, 75.0 mL, 20% purity,
2.50 eq.) in tetrahydrofuran (250 mi) and DMF {250 mL) was added a solution of ethyl 3-((2-
bramo-4-methyl-8-nitrophenyllamino}-3-oxopropanoate (33.0 g, 956 mmol, 1.00 eq) in a
mixed sobvent of DMF (80.0 mL) and tetrahydrofuran (80.0 mi) dropwise at -30°C over one
hour. The mbdure was then warmed {0 0°C and poured into cold water (80.0 mL), then 4N HCI
(in water, 30.0 mbL) was added. The pH of the mixture was adjusted to pH >7, and the mixdure
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was exiracted with ethyl acetate (100 mb = 2), and the combined organic lavers were washed
with saturated brine (100 mL), dried over magnesium sulfate, filtered, and concentrated under
reduced pressure {0 give a residue. The residue was triturated with diisopropylether (35.0 mL)
{0 give the S-bromo-2-(ethoxycarbonyl)-3-hydroxy-7-methylguinoxalineg 1-oxide (250 g, 76.4
mmol, 79.9% yield) as a yellow solid which was used without further purification. LCME [M+3]
T =328.2.

{00268 Step € To a solution of  5-bromo-2-(ethoxycarbonyt)-3-hydroxy-7-
methyiguinoxaline 1-oxide (23.0 g, 70.3 mmol, 1.00 eq} in DMF (200 mL) was added PBn:
{38.1 g, 141 mmol, 2.00 eq.) dropwise, then the solution was stirred at 85°C for 1.5 hours. The
mixiure was then cooled to 25°C, pourad into sodium bicarbonate solution (saturated in watsr,
400 mi), and extracted with ethyl acetale (400 mlx3). The combined organic iayers were
washed with salurated brine (100 mbL x 3), dried over magnesium sulfate, fillered, and
concenirated o give a residua. The residue was purified by trituration with n-hexane (300 mL)
{0 give ethyl 5-bromo-3-hydroxy-7-methyiguinoxaline-2-carboxylate (12.0 ¢, 81.1 mmol, 869 %
vield} as yellow salid which was without further purification. LCMS [M+H] " = 311.0.

[00270] "M NMR (400 MHz, DMSO-de) § = 12.65 - 11.74 (m, 1H), 7.85 (s, 1H), 7.70 (s, 1H),
4.39 (q, J = 7.2 Hz, 2H), 2.41 (s, 3H), 1.33 ¢t, J = 7.2 Hz, 3H).

002711 Step D0 To a solution of ethyl 5S-bromo-3-hydroxy-7-methylquinoxaline-2-
carboxyiate (5.70 g, 18.3 mmol, 1.00 &g} in telrahydrofuran (60.0 ml) was added ammonium
hydroxide (6.88 g, 55.0 mmol, 7.58 mL, 28% purily, 3.00 eq.}, and the mixture was stirred at 45
°C for 12 hours. Upon completion, the midure was cooled to 25°C and the mixiure was
concentrated under reduced pressure o give S-bromo-3-hydroxy-7-methylguinoxaline-2-
carboxamide (5.10 g, 18.1 mmol, 88.7% yield) as a yellow solid which was used without further
purification. LOMS [M+3] " = 283.7.

[00272] Step E: To a solution of 5-bromo-3-hydroxy-7-methyiquinoxaline-2-carboxamide
(4.0 g, 14.2 mmol, 1.00 eq.) in POCI; (40.0 mL) was added diisopropylethylamine {(9.16 g, 70.9
mmol, 12.4 mbL, 5.0 eq.} at 0°C. The midure was then warmed to 120 °C and left to stir for 12
hours. The mixiure was then cooled to 0 °C, diluted with ethyl acetate (150 mb = 2}, and the
solution was poured into agueous sodium bicarbonate slowly, and the pH was adjusted to
pH>7. The organic phase was washed with brine (100 mb % 2}, dried over anhydrous sodium
sulfaie, filtered, and concentrated under reduced pressure {o give 5-bromo-3-chioro-7-
methylguinoxaiine-2-carbonitrile {4 42 g, crude) as brown solid which was used without further

purification.

[00273]  'H NMR (400 MHz, CDChL) 6 = 8.05 (d, J = 1.6 Hz, 1H), 7.84 (dd, J = 0.8, 1.6 Hz,
1H), 2.56 (s, 3H).
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INTERMEDIATE C
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[00274]  Step A1 A mixture  of  (R)-5-(1-aminosthyl)-3-{((4-methoxybenzyloxy)-7-
methylquinoxaline-2-carbonilrile (267 ¢, 7.66 mmol, 100 eg), methyl 6-chiore-3-
fluoropicolinate (2.03 g, 10.7 mmol, 1.40 eq.}, diisopropyisthylamine(4.95 g, 38.3 mmei, 6.67
mb, 5.00 eg.) in N N-dimethylformamide (30.0 mL) was degassed and purged with dinitrogen
for 3 times, and then the mixture was stirred at 100 °C for 12 hours under dinifrogen
atmosphers. After completion, the mixdiure was cooled {0 20 °C The mixiure was poured inio
water aqueocus solution {10.0 mL) and exiracted with ethyt acetate (30.0 mLx3). The combined
organic layer was washed with brine {10.0 mL), dried over anhvdrous sodium sulfate, then the
mixiure was filtered and the filirate was concentrated. The residus was purified by column
chromatography (SiO2, petroleum etherfethy! acetate=1/0 {0 3/1) to give methyl (R)-8-chilore-
3-{{(1-{2-cvano-3-{(4-methoxybenzyloxy)-7-methylguinoxalin-5-yhethyhamino)picolinate (2.30
g, 4.00 mmol, 52.2% yield, 90% purity) as a yellow solid. LOMS [M+23] "= 5402,

[00275] "M NMR (400 MHz, DMSO-d8) § = 8.40 (d, J = 7.20 Hz, 1H), 7.88 - 7.76 (m, 2H),
7.52 (d, J = 8.40 Hz, 2H), 7.28 (d, J = 9.20 Hz, 1H), 7.05 (d, J = 9.20 Hz, 1H), .98 (d, J = 8.80
Mz, 2H), 5.74 - 5.48 (m, 3H), 3.87 (s, 3H), 3.76 (s, 3H), 2.48 (s, 3H), 1.67 (d, J = 6.40 Hz, 3H)

[00278] Step B: To a solution of methyl (R)-6-chioro-3-({1-{2-cyano-3-{(4-
methoxybenzyhoxy)-7-methylquinoxalin-S-yllethyllamino)picolinate (1.30 g, 2.51 mmol, 1.00
eq.) in dichloromethane (10.0 ml) was added trifluoroacetic acid (4.61 g, 40.4 mmol, 3.00 mi,
16.1 eq.) at § °C .The midure was stirred af 25 °C for 1 hour. After completion, the midure was
concentrated o give methyl (R)-6-chlore-3-{{1-(2-cyano-3-hydroxy-7-methylquinoxalin-5-
vhethylaminoipicolinate (2.50 g crude) as a ysliow solid. LCMS [M+1] 7= 398.2.
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[00277] Example 1
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[00278] Step A To a solution of 5-bromo-3-chioro-7-methyiquinoxaline-2-carbonitrile (1.20
g, 4.25 mmol, 1.00 eq) in dimethyl sulfoxide {(12.0 mL) was added cesium fluoride {868 mg,
8.37 mimol, 235 pi, 1.50 eq.) and piperidine (723 mg, 8.48 mmol, 838 pL, 2.00 eq.}). The mixture
was stirred at 130 °C for 1 hour. After complation of the reaction, the mixture was cooled to
25°C, the mixiure was diluted with water (20.0 mL), then extracted with ethyl acetate (20.0 mbL
% 3). The combined the organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure {o give a residue. The residue was purified by sllica gel
chromatography (petroleum ether/ethyl acetate 50/1, 5/1) to give 8-bromo-7-msthyl-3-
{piperidin-t-yhguinoxaline-2-carbonitrile (180 mg, 543 umol, 12.8% vyield} as a yeliow solid.
LOMS [M+H] "= 331.2.

[00279] ' NMR (400 MHz, DMSO-te) 5 = 7.80 (d, J = 1.6 Hz, 1H), 7.52 (s, 1H). 3.70 (br d,
J= 5.2 Hz, 4H), 2.48 (br s, 3H), 1.68 (br s, BH).

[00280] Step B: A mixture of 5-bromo-7-methyl-3-(piperidin-1-yiquinoxaline-2-carbonitrile
(300 mg, 906 umol, 1.00 eq.), n-butyl vinyl ether (3683 mg, 3.82 mmol, 466 ul, 4.00 &g},
Pd{dppHCl (88.3 mg, 80.6 umol, 0.10 eq.), and diisopropylethylamine (351 myg, 2.72 mmaol,
473 yl., 3.00 eq.) in n-butyi alcohol (6.00 mbL) was degassed and purged with nitrogen 3 times,
and then the midure was stirred at 120 °C for & hours under nitrogen atmosphere. After
completion of the reaction, the mixture was added water (5.00 mL} and exdracted with ethyl
acetate (5.00 mL x 3). Combined the organic layers were dried over anhydrous sodium sulfate
and concentrated in vacuum to give 5-(1-butoxyviny)-7-methybk-3-(piperidin-1-yhquinoxaline-2-
carbonitrile (300 mg, crude) as a black solid. LOMS [M+H] "= 351.2.
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[00281] Step C: To a solution of 5-(1-buloxyvinyl)-7-methyh-3-(piperidin-1-yhguinoxaline-2-
carbonifrile (300 mg, 858 umol, 1.00 eq.) in tetrahydrofuran (3.00 ml) was added hydrochioric
acid (4.00 M in dioxane, 1.07 mL, 5.00 eq.). The mixture was stirred at 25 °C for 2 hours. The
mixture was added water (20.00 mL) and extracted with ethyl acetlate (20.00 mbL % 3}. Combined
the organic laysrs were dried over anhydrous sodium suifate and concentrated in vacuum. The
residue was purified by silica gel chromatography (peiroleum ether/ethyt acetate 50/1, 1/1) o
give S-acetyl-7-methyi-3-(piperidin-1-yhquinoxaline-2-carbonitrile (140 mg, 441 umol, 81.7%
vield, 92.8% purily) as & yeliow solid. LCMS [M+H] "= 284.9.

[00282] Step D To a solution of 5S-acetyl-7-methyl-3-(pipendin-1-ylquinoxaline-2-
carbonitrile (80.0 mg, 272 umol, 1.00 eq.} in N N-dimethylformamide (0.50 mL) under nilrogen
was added ferf-butyl 2-aminobenzoate (83.0 mg, 328 ymol, 59.0 ul., 1.20 eg.} and trimethylsilyl
trifltucromethanesulfonate (1581 mg, 679 umol, 123 yl, 2.50 eg.) at 0 °C, Then a solution of
borane tetrahydrofuran complex (1.00 M, 272 ul, 1.00 eq.} was added. The mixiure was stirred
at 0 °C for 3 hours. The mbdure was quenched with methanol (3.00 mbL) at 0 °C. Nexi, the
mixture was diluted with ethyl acetate 5.00 mbL and washed with brine (3.08 mL x 3}, the
separaied organic phase was dried over anhydrous sodium suffate, filtered and concentrated
under reduced pressure 1o give a residus. The mixdure was purified by prep-TLC {petroleum
ether/ethyl acetale 10:1) to give ferf-bulyl 2-({1-(2-cyano-7-methyi-3-(piperidin-1-yhguinoxalin-
5-yhethyhamino)benzoate (40.0 mg, 84.8 umol, 31.2% yield) as a yeliow solid. LCMS [M+H] "
= 4725,

[002831 Step E: To a solution of fert-butyl 2-{(1-(2-cvano-7-methyl-3-(piperidin-1-
vhgquinoxalin-S-yhethyllamino)benzoate (40.0 mg, 84.8 wumol, 1.00 eg) was added
triftuorcacetic acid (29.0 mg, 254 umol, 18.9 uk, 3.00 eq.) . The mixiure was stirred at 25 °C for
2 hours. The reaction was concentrated under reduced pressure to remove trifluoroacetic acid
and the residue was neulralized with ammonium hydroxide. The mixture was purified by prep-
HPLC {(column: YMC-Actus Triart C18 150 x 30mm x 7um; mobile phase: mobile phase A
0.225% formic acid in water, mobile phase B: acetonilrile; gradient B%: 80%-100%,10min} o
give 2-{(1-2-cyano-7-methyi-3-{piperidin-1-yhauinoxalin-S-ylethylamino)benzoic acid {11.2
mg, 26.0 ymol, 30.7% yield, 96.6% purily) as a yallow solid. LCMS [M+H] " = 278.2.

[00284] M NMR (400 MHz, DMSO-de) 6 = 8.47 (brd, J = 3.2 Hz, 1H), 7.78 (dd, J = 1.6, 8.0
Hz, 1H), 7.63 (s, 1H), 7.81 (d, J = 1.6 Hz, 1H), 7.19- 7.13 (m, 1H), 6.50 (t, J = 7.6 Hz, 1H), 6.42
(d, J= 8.4 Hz, 1H), 5.51 - 5.45 (m, 1H), 3.71 (br d, J = 6.0 Hz, 4H), 2.41 (s, 3H), 1.78 - 1.67 (m,
8H), 1.61(d, J = 6.8 Hz, 3H).
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[00285] Example?2

2-{{1-{2-cyano-3-{isoindolin-2-y)-7-methylquinoxalin-5-ylethyhaminoYbenzoic acid
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[00286] Step A: To a solution of isoindoline (2.80 g, 23.5 mmol, 267 mL, 474 ¢g) in
dimethyl sulfoxide (2.50 mL) was added 5-bromo-3-chioro-7-methylguinoxaline-2-carbonitrile
{1.40 g, 4.96 mmol, 1.00 eq.) portion-wise. The mixiure was stirred at 15°C for 1 hour. Upon
compietion, the reaction mbdure was poured into water (20.0 mL), during this period, vellow
precipitate was formed, the suspension was filiered, the cake was collected and dried under
reduced pressure to give the crude product. The crude product was triturated with a mixture
solvent of petroleum ether (3.00 mb) and ethyi acetate (8.00 ml), then filtered and collectad
the cake 5-bromo-3-(iscindolin-2-yl}-7-methylquinoxaline-2-carbonitriie (1.60 g, 4.38 mmol,
88.4% yield) as a yeliow solid which was use directly. LOMS [M+3] "= 367.1.

[00287] ' NMR (400 MHz, CDChL) 5= 7.81 (d, J = 1.6 Hz, 1H), 7.59 (s, 1H), 7.42- 7.32 (m,
2H), 7.31- 7.26 (m, 2H), 7.18 - 7.01 {m, 2M), 5.35 - 5.07 (m, 4H), 2.42 (s, 3H).

[00288] Step B: A mixiure of 5-bromo-3-(isoindolin-2-yl)-7-methyiguinoxaline-2-carbonitrile
{1.60 g, 4.38 mmol, 1.00 aq}, tributyi(1-ethoxyvinyiiin (2.21 g, 6.12 mmol, 2.07 mL, 1.40 eg},
Pd(FPh:)>Ch {307 mg, 438 pmol, 0.10 eq.} in dioxane (15.0 mb) was stirred at 100 °C for 4
hours under a nitrogen atmosphere. Afler completion of the reaction, the reaction mixiure was
cooled to 20 °C, then the reaction mixiure was quenched by addition KF solution 40 mL at 25
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°C and stirred for 1 hour, the solution was exdracted with ethyl acelate 150 mbL (50.0 mb = 3).
The combined organic layers were washed with water 80.0mbL (30.0 mlL x 2), dried over, filtered
and concentrated under reduced pressure o give 5-(1-ethoxyvinyh-3-(iscindolin-2-yl-7-
methviguinoxaline-2-carbonitrile (1.50 g, crude) as a yellow solid. LOMS [M+1] " = 357.2.

[00289] Step C: To a solution of 5-(1-ethoxyvinyh-3-(iscindalin-2-yh-7-methylguinoxaline-2-
carbonitrile (1.50 g, 4.21 mmol, 1.00 eq.) in acetonitrile (20.0 mL) at 10 °C was added HCI 8
M in water, 1.40 mL, 1.00 &g.). The mixture was stirred at 10 °C for 1 hour. Upon compietion,
the midure was quenched by saturated sodium bicarbonate solution to pH =7 slowly. The
suspension was precipitated with ethyl acetate (8.00 ml) and the yellow cake was collected by
filtration, the solid was washed with ethyi acsiate (2.00 mbL x 2), then dried o give 5-acetyl-3-
{isaindolin-2-yl)-7-methylquinoxaline-2-carbonitrile {1.10 g, 3.35 mmol, 79.6% vield) as a yeliow
solid which was used directly. LCMS [M+1] "= 328.1.

[00200]  Step D: To a solution S-acelyl-3-(iscindolin-2-yl)-7-methyiguinoxaline-2-carbonitrile
(250 mg, 781umol, 1.00 eg.), 2-methylpropane-2-suffinamide (185 mg, 1.52 mmol, 2.00 eq.} in
a mixiure of tetrahydrofuran (2.10 mb} and 1,2-dimethoxyethane (0.36 mL) was added titanium
{IV) ethoxide (521 mq, 2.28 mmol, 474 yl, 3.00 eq.). The mixiure was stirred at 80 °C for 18
hours. Upon completion, the mixdure was cooled o 25 °C, water {0.50 ml) was added to the
raaction, then the suspsension was filtered, the solid was washed by sthyt acetate 180 mL (
40.0 mL = 4, the combined organics were washed with brine 15.0 mL (5.0 mL = 3}, dried over
anhydrous sodium sulfate, fillersd and concenirated under reduced pressure to give N-(1-(2-
cyano-3-(isoindaiin-2-yh-7-methyiquinoxalin-5-yhethylidens)- 2-methylpropane-2-sulfinamide
{320 myg, crude) as vellow solid which was used directly. LOMS [M+1] "= 432.1.

[00291] Step E: To a solution of N-(1-{2-cyanc-3-(isoindolin-2-y)-7-methyiguinoxalin-5-
vhethylidene)-2-methylpropane-2-sulfinamide (320 mg, 742 ymol, 1.00 eq.) in dichloromethane
{3.00 mL) at 0 °C was added zirconocene hydrochloride (782 mg, 2.97 mmol, 4.00 eg.) portion-
wise., The mixture was stirred at 0 °C, and then warmed to 25 °C stirred for 3 hours. Upon
compietion, the mbdure was quenched by water 2.00 mb and stirred for 20 min. The suspension
was fitered and exiracied with dichloromethane (30.0 mbL x 3). The organic phase was
separated, washed with brine 4.00 mL, dried over anhydrous sodium sulfate, fillered and
concenirated under reduced pressure to give a residus. The residue was purified by column
chromatography (SIO,, petroleum ether/ethyl acetate=5/1 to 1/1) {o give N-(1-{Z-cyano-3-
(isoindolin-2-y1}-7-methylguinoxalin-5-yhethyh-2-methylpropane-2-sulfinamide (110 myg, 233
pmol, 31.4% vyield, 91.8% purily)} as a yellow solid. LCMS [M+1] " = 434.1.

[00292] "M NMR (400 MHz, CDCL) 8 = 7.84 (s, 1H), 7.55 (d, J= 1.6 Mz, 1H), 7.49- 7.41 (m,
2H), 7.41 - 7.34 (m, 2H), 5.42 - 5.27 (m, 4H), 5.23 (quin, J = 6.4 Hz, 1H), 4.54 (brd, /= 6.0 Hz,
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1H), 2.53 (5, 3H), 1.72 (d, J = 8.8 Hz, 3H), 1.26 (s, 9H).

[00293] Step F: To a solution of N-{1-(2-cyano-3-(iscindolin-2-y))-7-methylguinoxalin-5-
yhethyl-2-methylpropane-2-sulfinamide (110 mg, 233 umol, 1.00 eg.) in acetonitrile (1.50 mb)
was added HCI (4 M in dioxane, 116 pl, 2.00 eg). The mixture was stirred at 0 °C for 30
minutes. Upon completion, the reaction mixure was directly concentrated to give a crude
product. The crude product was triturated with ethyl acetate (1.00 mL) and dried to give 5-(1-
aminoethyl)-3-(iscindolin-2-y}-7-methyiquinoxaiine-2-carbonitrile (80.0 mg, 218 ymol, 83.8%
vield, hydrochioride salty as a green solid which was used directly. LCMS [M+1] " = 330.1.

[00204]  Step G A mixiure of 5-(1-aminoethyl)-3-(iscindolin-2-yh-7-methylquinoxaline-2-
carbonitrile (80.0 mg, 219 umol, 1.00 eg., hydrochloride salt}, 2-carboxyphenylboronic acid
{108 mg, 656 pmol, 3.00 eq.), 1,8-diazabicycio][5b .4 Cjundec-7-ene (166 myg, 1.08 mmol, 185 yl,,
5.00 eq.), copper (1) acetate (58.6 mg, 328 umol, 1.50 eq.) and 4A molecular sisves (30.0 mg)
inn dimethyiformamide (1.50 mL) was stirred at 25 °C for 16 hours. Upon compiletion, the mixdure
was filtered, the fitrate was diluted water (2.00 mL}, ethyl acetate (5.00 mL) was added and the
layers were separated. The aqueous phase was extracted with ethyl acetate (15.0 mL x 3).
Combined extracts were washed with bring (3.00 mL), dried over anhydrous sodium sulfate,
filtered, and concanirated under reduced pressure to give a residus. The residue was purified
by prep-HPLC (column: Phenomenex Luna C18 150 » 25mm x 10 um; mobile phase: mobile
phase: phase A 0.225 % formic acid in water, phase B. acefonitrile; gradisent: 68% - 98%
phase B} to give 2-((1-(2-cyano-3-(isoindolin-2-yi}- 7-methylquinoxalin-5-ysthyhamina)benzoic
acid (12.5 mg, 25.8 umol, 11.7% vyield, 81.6% purity} as a yellow solid. LCMS [M+1] 7 = 450.2.

[00295] 'H NMR (400 MHz, DMSO-ds) & = 12.95 - 12.19 (m, 1H), 8.69 - 8.38 (m, 1H), 7.78
(brd, J= 7.2 Hz, 1H), 7.60 (s, 2H), 7.50 (or dd, J = 3.2, 5.2 Hz, 2H), 7.36 (br dd, J = 3.2, 5.6
Hz, 2H), 7.18 (brt, J = 7.6 Hz, 1H), 6.60 - 6.44 (m, 2H), 5.64 - 5.48 (m, 1H), 5.36 - 5.23 (m,
4H), 2.40 (3, 3H), 1.88 (br d, J = 6.8Hz, 3H).

[00208] Examples3and4
(Ry-2-({1-(2-cyano-3-(4 4-difluoropiperidin-1-yl}-7-msthylquinoxalin-S-ylsthyhaminolbenzoate

and {(S)-2-((1-(2-cyano-3-(4 4-difiucropiperidin-1-y)-7-methylguinoxaiin-5-
vhethyllaminojbenzoate
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[00297] Step A To a solution of 8-bromo-3-chiora-7-methylquinoxaiine-2-carbonitrile (4.42
g. 15.6 mmol, 1.00 eq.} in dimethyl sulfoxide (30.0 mL) was added CsF (3.56 g, 23.5 mmol,
866ul., 1.50 eg) and 4 4-difluoropiperiding (3.22 g, 26.6 mmol, 1.70 eq.). The mixdure was
stirred at 130 °C for 2 hours. Upon complation, the mbdure was cooled to 20 °C, ths reaction
mixiure was added to water (80.0 mL) slowly, during this period, vellow precipitate was formed,
the suspension was filtered, the cake was collected and dried under reduced pressure to give
the crude product. The crude product was purified by column chromatography (SIO., petroleum
etherfetnyl  acelate=20/1 to 10/1} to give 5-bromo-3-(4,4-difluoropiperidin-1-yh-7-
methylguinoxaline-2-carbonilrile (4.87 g, 13.26 mmol, 84.8% vyield} as a yellow solid. LCMS
[M+1]" = 366.9.

[00208] 'H NMR (400 MHz, CDCl) & = 7.85 (d, J = 1.6 Hz, 1H), 7.63 (d, J = 0.8 Hz, 1H),
3.98 - 3.80 (m, 4H), 2.45 (5, 3H), 2.26 - 2.08 (m, 4H).

[00289] Step B: A mixture of 5-bromo-3-(4 4-diflucropiperidin-1-y}-7-methylquinoxaline-2-
carbonitrile (4.80 g, 13.07 mmol, 1 eq), tributyl{1-ethoxyvinylitin (6.10 g, 16.9 mmol, 571 mi,
1.29 eq.), Pd(PPh:):Cl: (818 mg, 1.31 mmol, 0.10 eq.) in dioxane (50.0 ml) was stirred at 100
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°C far 2 hours under a nitrogen atmosphere. After compietion, the reaction mixiure was warmed
to 0 °C, then the reaction mixture was quenched by addition KF solution 100 ml at 25 °C and
stirred for 1 hour, the solution was exdracted with ethyl acetate (80.0 mL = 2}, The combined
organic lavers were washed with water (30.0 mbl x 2}, dried over, fillered and concentrated
under  reduced pressure o give  3-(44-diflucropipsiidin-t-y)-B-(1-ethoxyvinyh)-7-
methyiquinoxaline-2-carbonitrile (4.68 g, 13.06 mmol, crude) as a white solid which was used
next step directly. LCMS [M+1] 7 = 359.1.

[00300] Step C: To a solution of 3-(44-diflucropiperidin.t-y)-5-(1-ethoxyvinyl)-7-
methyiguinoxaline-2-carbonitrile (4.85 g, 13.0 mmol, 1.00 &g.) in acetonitrils (40.0 mL) at 10 °C
was added HCI (3 M in water, 5,18 mbL, 1.20 eg.). The mixiure was stirred at 10 °C for 1 hours.
Upon completion, the mixture was quenched by saturated sodium bicarbonate solution to pH
=7 and then extracted with sthyl acetate (100 mbL = 3). The combined organic phase was
washed with saturated lwine (40.0 mL x2), dried over anhydrous sodium sulfate, filtered and
concentrated to give a crude product, the crude product was triturated with a mixed solvent of
petroleum ether (30.0 mbL) and sthyt acetate (10.0 mL)} to give S-acetyl-3-(4. 4-difluoropiperidin-
1-yh-7-methylquinoxaline-2-carbonilrile (3.80 g, 11.8 mmol, 81.0% vield} as a yellow solid

which used naxt step directly.

[00301] "M NMR (400 MHz, CDCl) 5 = 7.96 (d, J = 2.0 Hz, 1H), 7.84 (dd, J = 0.8, 2.0 Hz,
1H), 3.88 - 3.70 (m, 4H), 2.80 (s, 3H), 2.50 (s, 3H), 2.28 - 2.10 {m, 4H)

[00302] Step D A dry 100 mbL three neck flask with magnetic stirring bar was charged
consecufively  with  S-acetyl-3-(4 4-difluoropiperidin-1-y)-7-methylguinoxaline-2-carbonitrile
(5300 mg, 1.51 mmol, 1.00 eq.}, ferf-butyl 2-aminobenzoate (322 mg, 1.67 mmol, 304 ul, 1.10
eq.), N.N-dimethylformamide (5.00 mL) , and trimethylsily! irifluoromethanesulfonate (841 mg,
3.78 mmol, 684 ul, 2.50 eq.) under a nitrogen aimosphere. The reaction mixdure was cooled
{0 0 °C, then a solution of borane tetrahydrofuran complex (1 M in tetrahydrofuran, 1.82 mi,
1.20 eq.) was added slowly with a syringe over a pariod of 10-20 min. the reaction mdure was
kept stirring at € °C and stirred for 12 hours. Upon completion, the mixture was quenched water
(5.0 mbL) and the mixiure was stirred for 20 min, the solution was exiracted with ethyl acetate
(20.0 mL), followsd by saturated sodium carbonate solution (12.0 mL), The two phase mixture
was kept stirring untif the gas evolution had ceased. The phases were separated, and the
agqueous layer was exiracted with ethyl acetate (20 mb x 3). The combined organic layers were
dried over anhydrous sodium sulfate, and the solvenis were removed under reduced pressure
to give a residue. The residue was purified by column chromatography (Si0:, peiroleum
etherfethyl acelate=1/0 to 10/1) {o give the crude product. The crude product was further
purified by prep-TLC (SI0:, petroleum ether/ethy! acetate=1/0 to 19/1) give ferf-butyl 2-({(1-2-
cyano-3-(4 4-difiuoropipsridin-1-y)-7-methyiquinoxalin-&-ylethyhamino)benzoate  (80.0 mg,
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177 pmol, 11.7% vield) as a yellow solid. LCMS [M+1] * = 508.1

Separation of ferf-butyl (R)-2-((1-{2-cyano-3-(4,4-diflucropiperidin- 1-yh-7-methylquinoxalin-5-
yhethyllamino)benzoate and ferf-butyl  (8)-2-{(1-(2-cyano-3-(4 4-diffucropiperidin-1-y-7-
methylquinoxalin-&-ylethyhamino)benzoats

[00303] 85 mg of fert-butyl 2-({(1-(2-cyano-3-(4, 4-diflucropiperidin- 1-yl)-7-methylquinoxalin-
S-yhethyhamino)benzoate was purified by prep-HPLC (column: DAICEL CHIRALPAK {G{250
mm x 50mm, 10 um);mobile phase: phase A: CO;, phase B 0.1% ammonium hydroxide in i
PrOH; phase B%:10%, isocratic elution mode ) {o give ferf-butyl (R)-2-{{1-(2-cyano-3-{4 4-
difiuoropiperidin-1-yl)-7-methylquinoxalin-&-yhethyllamino}henzoate (40.0 mg, 788 umaol,
47 1% vyield) {first eluting isomer) as a vyellow oil. Tert-butyl (&)-2-((1-(2-cyano-3-(4,4-
difiuoropiperidin-1-yl)-7-methylquinoxalin-5-ylethyaminoibenzoate (350 mg, 69.0umol,

41.2% vyield) (second sluting isomer) as a yeliow oil.

[00304]  Step E: To a solution of {ferf-butyl (R)-2-((1-{2-cyano-3-(4 4-diflucropiperidin-1-yl)-7-
methylguinoxalin-S-ylisthylaminolbenzoate (40.0 mg, 78.8 umol, 1.00 eq.) in dichloromethane
{1.00 mL) was added trifluoroacetic acid (0.50 mbL) The mixture was stirred at 25 °C for 8§ hours.
After completion of the reaction, the mixture was adjusted to pH=7 with aqueous sodium
hydroxide, then conceniraled to give a residus. The residus was purified by prep-HPLO
{column: Phenomeanex luna C18 150 » 25mm » 10um; mobile phase: mobile phase A 0.225%
formic acid in water, phase B acetonitrile; gradient: 60%-80% B) to give (R)-2-({1-(2-cyano-3-
{4 4-difluoropiperidin-1-yi}-7-methylguinoxalin-S-yhethyhamino}benzoic acid 8.10 mg, 17.48
umol, 22.2% yield, 87.4% purity) as a yellow solid. LCMS [M+H] " = 452.2,

[00305]  'H NMR (400 MHz, CD,0OD) & = 7.80 (d, J = 8.0 Hz, 1H), 7.72 - 7.62 (m, 2H), 7.18
- 7.07 (m, 1H), 8.52 &, J= 7.4 Hz, 1H), .41 (0, J = 8.4 Hz, 1H), 5.80 (g, J = 6.4 Hz, 1H), 3.93
{ort, J= 5.6 Hz, 4H), 2.47 (s, 3H), 2.33 - 2.19 {m, 4H), 1.69 (d, J = 6.8 Hz, 3H).

[00308]  Step F: To a solution of fert-butyl (S)-2-({1-(2-cyano-3-{4 4-difluoropiperidin-1-yi}-7-
methyiguinoxalin-5-yhethyaminoYbenzoate (35.0 mg, 68.0 umol, 1.00 eg.) in dichioromethane
{1.00 mL) was added trifluoroacetic acid (0.50 mL) .The mbdure was stirred at 25 °C for 8 hours.
After completion of the reaction, the mixdure was adjustad to pH=7 with sodium hydroxids, then
concentrated to give a residue. The residus was purified by prep-HPLC (column: Phenomenex
luna C18 150 x 26mm = 10um; mobile phase: phase A 0.225 % formic acid in water, phase B
acetonilrile; gradient :65%-95% phase B} {o give (8)-2-((1-(2-cyano-3-(4 4-diflucropiperidin-1-
vh-7-methyiquinoxalin-&-yiethyllamino)benzoic acid (15.5 mg, 34.16 pmol, 48.5% yield, $8.5%
purity) as a yellow solid. LCMS [M+H] © = 452 3.

[00307] "M NMR (400 MHz, CD:OD} 6 = 7.78 (dd, J = 1.4, 7.9 Hz, 1H), 7.57 - 7.55 (m, 2H),
7.08-6.94 (m, 1H), 6.41 @, J= 76 Hz, 1H), 6.30 (d, J = 8.4 Hz, 1H), 5.49 (g, J = 6.4 Hz, 1H),
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3.81 (t, J = 5.6 Hz, 4H), 2.36 (s, 3H), 2.23 - 2.08 (m, 4H), 1.57 (d, J = 6.8 Hz, 3H)

[00308] Exampied
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[00308]  Step A To a solution of 5-acetyl-3-{4 4-diflucropiperidin-1-yi)-7-methylquinoxaline-
2-carbonitrile (1.50 g, 4.54 mmol, 1.00 eg.), (R)-2-msthylpropane-2-sulfinamids (1.10 g, 9.08
mmol, 2.00 g} in a mixture of tetrahydrofuran (15.0 mL) and 1,2-dimsethoxyethane (3.00 mbL)
was added titanium (V) ethoxide (3.11 g, 13.6 mmol, 2.82 mi, 3.00 eq.). The mixiure was
stirred at 75 °C for 16 hours. Upon compistion of the reaction, the midure was cooled o 25 °C,
the reaction mixture was added water (2.00 ml) and stirred for 0.5 hour at 25°C. The reaction
mixiure was filtered, the cake was washed with ethyl acelate (50.0 mbL x 4}, the combined
organic layvers were washed with brine 60.0 mb (20.0 mix 3}, dried over anhydrous sodium
sulfate, filtered and concenirated under reduced pressure to give (R}-N-{1-(2-cyano-3-(4 4-
diftuoropiperidin-1-yl}-7-methylquinoxalin-S-ylyethylidene)-2-methylpropane-2-suifinamide
{1.80 g, 4.15 mmol, 91.4% vield) as yellow oil which was used directly.

[00310] Step B To a solution of (R»-N(1-(Z-cyano-3-{4 4-difluoropiperidin-t-yi)-7-
methyiguinoxalin-5-yliethylidene)-2-mesthylpropane-2-sulfinamide, in dichicromethane (300
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ml) was added zirconocene hydrochioride (2.94 g, 11.0 mmol, 4.0 eg.) portion-wise. The
mixture was stirred at 25 °C stirred for 12 hours. Upon completion, the mixiure was guenched
by water (10 ml) and stirred for 20 min. Next, the suspension was filtered and diluted with
dichloromethane {(30.0 mL x 3). The organic phase was separated, washed with brine 20.0 mL,
dried over anhydrous sodium suifale, fikered and concentrated under reduced pressure o give
a residue. The residue was purifisd by column chromategraphy (SiO», peiroleum ether/sthyl
acetate=10/1 to 1) to  give (R-N-{(R}-1-2-cyano-3-(4 4-difluoropiperidin-1-yh-7-
methyiquinoxalin-5-ylethyl-2-methylpropane-2-sulfinamide {1.24 g, 2.57 mmol, 87.6% vyield,
50.3% purity) as a yellow solid. LCMS [M~+1] " = 436.1.

003117 'H NMR (400 MHz, CDCls) 8 = 7.62 (d, J = 0.8 Hz, 1H), 7.53 (d, J = 1.6 Hz, 1H),
5.13 (quin, J = 6.8 Hz, 1H), 4.21 (brd, J= 8.8 Hz, 1H), 3.77 (brt, J = 5.6 Mz, 4H), 2.47 (s, 3H),
2.30 - 2.08 (m, 4H), 1.57 (d, J = 6.8 Hz, 3H), 1.23 - 1.10 {m, 9H).

[00312] Step C: To a solution of (R)-N-{({R)-1-{2-cyano-3-(4 4-difiuoropiperidin-1-yl)-7-
methylguinoxalin-&-yhisthy)-2-methylpropane-2-sulfinamide (330 myg, 722.84 umol, 1.00 eq.) in
acetonitrile (3.00 mL) at © °C was added HCI {4 M in dioxane, 361.42 yl., 2.00 eq.} dropwise.
The mixture was stirred at 0 °C for 1 hour. The reaction mixdure was directly concenirated to
give a crude product. The crude product was triturated with ethyl acetate (1.00 mb), collscted
the cake and dried o give (R-5-(t-amincethyh-3-{4 4-difluoropiperidin-t-yi-7-
methyiguinoxaline-2-carbonitrile (205 mg, 557.33 umol, 77.1% vield, hydrochloride sall) as a
yellow solid. LCMS [M+1]* = 332.1.

003131 Step D0 A midure  of (R)-5-(1-aminoethyl}-3-{4 4-diflucropiperidin-t-yh-7-
methylquinoxaline-2-carbonitrile (185 mg, 530 umol, 1.00 eg, hydrochloride sail), methyl
8-chioro-3-fluoro-pyridine-2-carboxylate (241 mg, 1.27 mmol, 2.40 eq.), diisopropylethylamine
{480 mg, 3.71 mmuol, 648 yL, 7.00 eq.) in dimethylformamide (1.80 mL) was stirrad at 80 °C for
9 hours. Upon completion, the midure was cocled to 25 °C, the reaction mixture was diluled
with water (20.0 mL) and extracted with sthyl acetaie (40.0 mbL = 2). The combined organic
layers were washed with saturate sodium bicarbonate solution (20.0 mlb), dried over anhydrous
sodium sulfale and concenirated under reduced pressure to give methyl (R)-8-chloro-3-{{1-(2-
cyane-3-(4,4-diflusropiperidin-1-v)-T-methylquinoxalin-5-yhethyllamino)picslinate (280 mag,
430 pmol, 81.2% yield, 77% purily) as vellow oil which was used directly, LCMS [M+1] " =
501.2.

[00314] Slep E: A midure of methyl (R)-8-chloroe-3-((1-(2-cyano-3-(4 4-diflucropiperidin-1-
yh-7-methyiquinoxalin-5-yhethyamino)picolinate  {(80.0 mg, 138 pmel, 1.00 egq.), lithium
chioride (58.7 mg, 1.38 mmol, 28.4 yl, 10.0 eq.} in dimethy! sulfoxide (0.50 mL) was stirred at
130 °C for 3 hours. Upon completion, the mixture was cooled to 28 °C, the reaction mixture
was filiered. The filtrate was purifisd by prep-HPLC {column: YMC-Actus Triart C18 150 =
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30mm x 7um; mobile phase: phase A: 0.225 % formic acid in waler, phase B: acsionitrile;
gradient 83% - 93% phase B) to give {R)-8-chloro-3-((1-(2-cvano-3-(4,4-diflucropipernidin-1-yi)-
7-methylquinoxalin-S-yhethyhamino)picolinic acid (22.2 mg, 45 2umol, 32.7% vyield, 99.2%
purity} as a yellow solid. LCMS [M+23] " = 509.1

[00315] 'H NMR (400 MHz, CDCl) 8 = 11.07 - 10.33 (m, 1H}, 8.38 (br d, J = 6.4 Hz, 1H),
7.70 (s, 1H), 7.58 (d, J = 1.6 Mz, 1H), 7.13 (d, J = 8.8 Hz, 1H), .77 (d, J = 8.8 Hz, 1H), 5.51
(quin, J = 6.4 Hz, 1H), 3.99 - 3.83 (m, 4H), 2.50 (s, 3H), 2.39 - 2.17 (m, 4H), 1.73 (d, J = 6.3
Hz, 3H).

[00318] BExample6

{Ry-2-({1-(2-cyano-3-(iscindolin-2-yh-7-methyiguinoxalin-5-yhsthyamino)banzoic acid

N_ _CN ¢
N NN S
> 1@ THOED,,

CpodrHGE
e e

- | Cut (DAC),, DBU f ‘ @

HO,C. A ‘

{00317 Step A To a solution of S-acsiyl-3-(iscindolin-2-yl)-7-methylquinoxaline-2-
carbonitrile (800 mg, 1.52 mmol, 1.00 eq.), (R)-Z-methylpropane-2-sulfinamide (369 mg, 3.05
mmol, 2.00 eg.) in a mixture of tetrahydrofuran (4.20 mb) and 1,2-dimethoxyethane (0.72 mL)
was added tetrasthoxytitanium (1.04 g, 4.57 mmol, 947 yl, 3.0C eg.). The mixture was stirred
at 80 °C stirred for 186 hours. Upon completion, the mixture was cooled to 25 °C, the reaction
mixiure was guenched with water (0.50 ml), then the suspension was filtered, the cake was
washed by ethyl acetate (20.0 miL x 4), the combined organics were washed with brine (2.00
mb x 3), dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure o give (Ry»-N-(1-(2-cyano-3-(iscindolin-2-y))-7-methylquinoxalin-5-yhethylidena)-2-
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methyipropane-2-sulfinamide (680 mg, crude) as yellow solid which was used directly. LCMS
[M+1] "= 4322

[00318] Step B: To a solution of (Ry-~N-(1-(2-cyane-3-{isoindolin-2-yl}-7-methylquinoxalin-5-
vhethylidena)-2-methyvipropane-2-sulfinamide (800 mg, 1.3% mmol, 100 eq) in
dichioromethane (8.00 mbL )} at 0 °C was added zirconocene hydrochioride (1.48 g, 5.56 mmol,
4.00 eq.) portion-wise. The mixture was stirred at 0§ °C, and then warmed to 25 °C stirred for 3
hours. Upon completion, the mixture was guenched by water 5 mb and stirred for 20 min. The
suspension filtered and extracted with dichloromesthane (30.0 mL = 3). The organic phase was
separated, washed with brine 10.0 mL, dried over anhydrous sodium sulfate, fillered and
concenirated under reduced pressure 1o give a residus. The residue was purified by column
chromatography (SI0;, petroleum ether/ethyl acelate=5/1 {o 171} {0 give (Ry-N-({R)-1-(Z-cyano-
3-{isoindolin-2-yl)-7-methyiguinoxalin-5-yijethyl}-2-methylpropans-2-sulfinamide (286 mg, 641
umol, 46.1% visld, 97.2% purily} as a yeliow solid.

[00319]  'H NMR (400 MHz, CDCl) 8 = 7.86 (s, 1H), 7.57 (d, J= 1.6 Hz, 1H), 7.51 - 7.43 {m,
2H), 7.43 - 7.37 (m, 2H), 5.43 - 5.29 (m, 4H), 5.24 (quin, J = 6.4 Hz, 1H), 4.56 (brd, J = 6.4 Hz,
1H), 2.67 - 2.50 (m, 1H), 2.54 (s, 2H), 1.73 (d, J = 6.8Hz, 3H), 1.28 (s, 8H).

[00320] Step € To a solution of (Ry-N{(R)-1-(2-cyano-3-(iscindolin-2-yh-7-
methyiquinoxalin-5-ylsthyl-2-methvipropane-2-sulfinamide (130 mg, 291umol, 1.00 eq) in
acetonitrile (1.50 mL) at 0 °C was added HCI {4 M in dioxane, 146 yl, 2.00 eq.}, the midure
was stirred at 0 °C for 1 hour. Upon completion, the reaction mixiure was directly concentrated
o give a crude product. The crude product was triturated with ethyl acetate (1.00 ml)and dried
fo give (R)-5-(1-amincethyi)-3-(isoindolin-2-yi}-7-methylquinoxaline-2-carbonitrile (70.0 mg,
191 umol, 65.7 % yield, hydrochioride salt) as a yellow solid. LCMS [M+1] " = 330.2.

[00321]  Step D A midurs of (R)-5-(1-aminoethyl)-3-{isoindolin-2-vh-7-methylquinoxaline-2-
carbonitrile (70.0 mg, 191 umol, 1.00 eq., hydrochioride salf}, 2-carboxyphenylboronic acid
{853 mg, 574 umol, 3.00 eg.), 1,8-diazabicyclo{5.4.0lundec-7-ane (1456 myg, 857 ymol, 144 pi,
5.00 eq.), copper (1) acetate (52.1 mg, 287 umol, 1.50 eq.) and 4A molecular sieve (50.0 mg,
13.7 umol) in N N-dimethylformamide (1.00 mL) was stirred at 25 °C for 18 hours. Upon
completion, the mixture was filtered and the filtrate was diluted water (2.00 mL). Next, ethy!
acetate (5.00 mi) was added and the layers were separated. The agueocus phase was
extracted with ethyl acetate (15.0 mL x 3). The combined organics were washed with brine
(3.00 mL}, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure to give a residue. The residue was purified by prep-HPLC {column: Phenomenex Luna
C18 150 = 25 mm x 10um; mobile phass: phase A 0.225 % formic acid in water, phase B:
acetonitrile; gradient: 68%-88% phase B) to give (R)y-2-{(1-(2-cyano-3-(isoindolin-2-yl}-7-
methyiguinoxalin-5-yhethyhaminolbenzoic acid (17.0 mg, 37.7 pymol, 18.7% vield, 88.8%
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purity) as a yellow solid. LCMS [M+1] * = 450.2.

[00222]  'H NMR (400 MHz, CDCls) 8 = 8.45 - 8.41 (m, 1H), 7.99 (dd, J = 1.2, 8.0 Hz, 1H),
7.61 (d, J= 8.0 Hz, 2H), 7.50 - 7.41 (m, 2H), 7.40 - 7.34 (m, 2H), 7.25 - 7.12 (m, 1H), 6.59 (&, J
= 7.2 Hz, 1H), 6.43 (d, J = 8.4 Hz, 1H), 5.72 - 5.54 (m, 1H), 5.36 (s, 4H), 2.46 (s, 3H), 1.78 (d,
J = 6.8 Hz, 3H).

[00323] Bxample?

g-chloro-3~-(((1R)-1-{2-cyano-3-(8,8-difluoro-3-azabicyclo[3.1. 1Jheptan-3-yi)-7-

methylguinoxalin-5-yhethylamino)picolinic acid

[00324] Step A To a soiution of methyl (R):-&-chioro-3-{(1-(2-cyano-3-hydroxy-7-
methylguinoxalin-5-ylyethyamino)picolinate (100 mg, 251 ymol, 1.00 eg.) in dimethyl sulfoxide
{1.00 mb} was added benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexaflucrophosphate (196 mg, 377 umol, 1.50 eq.), 8,6-difluore-3-azabicyclo{3.1.1}heptans
hydrochloride (77.7 mg, 377 umol, 1.50 eg) and diisopropylethylamine (162 mg, 1.26 mmol,
219 ul, 5.00 eq.). The midure was stirred at 20 °C for 1 hour. Afler compiletion, the mixture
was poured into salurated water aqueous solution (1.00 mb) and sxtracted with sthyl acetate
{3 x 5.00 mL). The combined organics wers washed with brine (1.00 mL), the organic lavers
were collected and concentrated {o give a residue. The residue was purified by prep-TLC (8i0;,
petroleum ether/ethyl acetate=3/1) {o give methyl 6-chioro-3-({{1R)-1-{2-cyano-3-(6,6-difluoro-
3-azabicyclof3. 1. 1iheptan-3-y-7T-methylquinoxalin-S-ylhethyllamino)picolinale (50.0 mg, 87.7
umol, 34.9% visld, 75% purity} as a white solid. LCMS [M+1]* = 513.3.

[00325] Step B To a solution of methyl &-chloro-3-(((1R}-1-{Z-cyano-3-(6 6-diflucro-3-
azabicyclof3.1.1]heptan-3-yD-7-methylguinoxalin-5-ylsthybaming)picolinate {(40.0 mg, 822
umol, 1.00 eq.) in dimsethyl sulfoxide (0.50 mbL) was added lithium chioride (35.1 mg, 828 umol,
10.0 eq.). The reaction was stirred at 170 °C for 1 hour. Afler completion, the mixure was
cooled to 20 °C. The mixture was fillered. The filtrate was purified by prep-HPLC {(column:
Waters Xbridge 150 x 25 mm = 5 um; mobile phase: phase A water(10mmol/l NHHCO:),
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phase B: acetoniirile; gradient: 10%-40% phase B} and further purified by prep-HPLC (column:
Phenomenex luna C18 150 = 25 mm x 10 um; mobile phase: phase A: 0.225 % formic acid in
water, phase B: acetonitiile; gradient: 15%-45% phase B) to give 6-chioro-3-{({1R})-1-{2-cyanoc-
3-(6,6-difluoro-3-azabicycio[3. 1. ttheplan-3-yi}-7-methyiguinoxalin-S-yhethylamine) picolinic

acid {5.38 mg, 11.0 umol, 13.3% vield, 96.1% purity) as a yeliow solid. LCMS [M+231 7 = 521.3.

[00326] "M NMR (400 MHz, DMSO-dk) 6 = 8.86 - 8.31 (m, 1H), 7.63 (&, J = 6.40 Hz, 2H),
7.29(d, J = 8.80 Hz, 1H), 7.17 - 6.91 (m, 1H), 5.54 - 5.37 (m, 1H), 4.53 (br dd, J = 4.00, 12.4
Hz, 1H), 4.36 - 4.20 (m, 1H), 3.80 - 3.64 (m, 2H), 3.63 - 3.50 (m, 1H), 3.12 - 2.98 (m, 1H), 2.96
<278 (m, 1H), 2.52 (br s, 1H), 2.41 (d, J = 2.00 Hz, 3H), 1.66 (1, J = 7.20 Hz, 3H)

[00327] '°F NMR (400 MHz, DMSO-ds) & = -82 .47, -93.84, -04.83.

[00328] Examples 8and 9

8-chioro-3-(({R)-1-(2-cyano-3-({15,45)-5 5-difluoro-2-azabicyclo]2.2 1lhaptan-2-yh-7-
methyiquinoxalin-S-ylisthyhiamina)picolinic acid {(Example 8) and &-chloro-3-{({R)-1-{2-cyano-
3-{{1R 4R)-5 5-diflucro-2-azabicyciof2.2. tiheptan-2-yh)-7-methylquinoxalin-§-

yvhethyllamino)picolinic acid (Example 8)
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[00329] Step A To a solution of methyl (R)-8-chioro-3-({(1-(2-cyano-3-hydroxy-7-
methyiquinoxalin-S-yl}ethyhamina)picolinate (180 mg, 377 umol, 1.00 eq) in NA
dimethylformamide (1.50 mi) was added diisopropyiethylamine (244 mg, 1.88 mmol, 328 yi,
5.00 eg.) and benzotriazole-1-yh-oxy-fris-pyrrolidino-phosphonium hexafluorophosphate (294
mg, 565 umol, 1.50 eq.). The reaction was stirred at 20 °C for 15 minutes. And then 8,5-difluoroe-
2-azabicycio]2.2. 1jheptane hydrochloride (895.9 mg, 585 umeol, 1.50 eq.) was added io the
above mixture and the mixiure was stirred at 20 °C for 1 hour. After completion, the reaction
mixture was diluted with water (5.00 mL) and extracted with athy! acefate (3 x 5.00 mL). The
organic layers were combined and concenirated o give a residue. The residus was purified by
prep-TLC (petroleum ether: ethyl acetate=3/1) to give methyl 6-chiore-3-{({({1R)-1-(2-cyano-3-
{5,5-diflucro-2-azabicycio[2.2. 1iheptan-2-vh-7-methylquinoxalin-8-yhethyllamino)picolinate
{180 mg, 316 umol, 83.8% yield, 90% purity) as a yeliow solid. LOMS [M+11* = 513.1.

[00330] Step B The mixiure of methyl &-chloro-3-(((1R)-1-{Z-cyano-3-(5,5-difluore-2-
azabicyclof2.2 1iheptan-2-y)-7-methylquinoxalin-5-yhsthybamina)picolinate (180 mg, 316
umol, 1.00 eq) was purified by Supercritical Fiuld Chromatography (SFC) (column: DAICEL
CHIRALCEL OX (250 mm = 30 mm, 10 um), mobils phase: phass A: CO;, phase B: 0.1%
ammonium hydroxide in MeQH, 40% phase B isocratic elution mode). The desired fractions of
the first peak were collected and concentrated to give the methy! ester of Example 8 (30.0 mg,
427 umol, 12.2% vyield, 73% purity) as a yellow solid (first eluting isomer). LCMS [M+1] 7 =
513.2. The desired fractions of the second peak were collecied and concentrated {0 give the
methy! esier of Example 8 (30.0 mg, 40.4 ymol, 11.5% yisld, 68% purity} as a yellow solid
(second eluting isomer). LOMS [M+1] " = 513.2.
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[00331] Saponification of the methyl esters of Examples § and ©

[00332] To a solution of the metihyl ester of Example 8 (25.0 mg, 48.7 ymol, 1.00 eg.} in
dimethyl sulfoxide (0.50 mlL) was added iithium chioride 20.7 mg, 487 umol, 10.0 eq}. The
mixture was stirred at 130 °C for 4 hours. After completion, the mixiure was cooled to 20 °C
and fitered. The filtrate was purified by prep-HPLC (column: Weich Xtimate C18 150 * 25 mm
“ & um; mobile phase: phase A: 0.225 % formic acid in waler, phase B acetonitrile; gradient:
55%-85% phase B) to give Example 8 (8.45 mg, 18.7 umol, 38.3% vield, 88.5% purity) as a
vellow solid. LOMS [M+231" = 521.2.

[00333] M NMR (400 MHz, CDCls-d) § = 10.71 (5, 1H), 8.37 (br d, J = 6.0 Hz, 1H), 7.61 (s,
1H), 7.49 (d, J = 1.2 Hz, 1H), 7.13 (d, J = 8.8 Hz, 1H), 6.78 (d, J= 8.8 Hz, 1H), 5.44 - 5.34 (m,
1H), 5.10 (br 5, 1H), 4.14 - 4.05 (m, 1H), 3.92 (d, J = 10.4 Hz, 1H), 3.11 ~ 3.02 (m, 1H), 2.44
(s, 3H), 2.41 - 2.27 (m, 2H), 2.20 - 2.07 {m, 2H), 1.70 {d, J = 6.8 Mz, 3H).

[00334]  '9F NMR (400 MHz, CDCl-d) § = -88.30, -89.91, -108.36, -108.96.

[00335] To a solution of the methyl ester of Example 9 (30.0 mg, 88.5 ymol, 1.00 eg.) in
dimethy! sulfoxide (0.50 mbL) was added lithium chioride (24.8 mg, 585 umol, 10.0 eg.). The
reaction was stirred at 130 °C for 4 hours. After compistion, the mixturs was coolasd to 20 °C
and filtered. The filirate was purified by prep-HPLC (column: Weich Xlimate C18 150 x 25 mm
x 5 um; mobile phass: phase A 0.225 % formic acid in water, phase B: acelonitrile, gradient:
55%-85% phase B) to give Example 9 (8.22 mg, 12.3 ymol, 21.0% vyield, 28.6% purity) as a
yellow solid, LCMS [M+23] " = 521.2,

[00336]  'H NMR (400 Mz, CDCl-o) & = 8.40 - 8.31 (d, J = 5.8 Hz, 1H), 7.61 (s, 1H), 7.50
(s, 1H), 7.10 (d, J = 8.8 Mz, 1H), 6.71 (d, J = 8.8 Hz, 1H), 5.47 ~ 5.37 (m, 1H), 5.06 (br s, 1H),
4.45-4.07 (m, 1H), 3.91 (d, J = 10.4 Hz, 1H), 3.11 = 3.03 (m, 1H), 2.44 (s, 3H), 2.41 - 2.27 (m,
2Hy, 2.20 ~ 2.07 {m, 2H), 1.69 (d, J = 6.8 Hz, 3H).

003377 F NMR (400 MHz, CDCl-o) & = -80.32, -88.92, -108.53, -108.13.

[00338] Examples 10 and 11

8-chioro-3-(({R)y-1-{2-cyano-3-({1R 4 5)-6 6-diflucro-2-azabicyclof2 2. 1Theptan-2-y1)-7-
methylquinoxalin-2-ylethyhamino)picolinic acid (Exampie 11) and 8-chloro-3-{((R)-1~(2-cyano-
3-{{15,4R)-6,6-diflucro-2-azabicyclof2. 2. 11heptan-2-yl)-7-methylguinoxalin-5-

yhethyliamino)picolinic acid (Example 10)
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[00339] Step A To a solution of methyl (R)-8-chioro-3-({(1-(2-cyano-3-hydroxy-7-
methyiquinoxalin-S-yl}ethyhamina)picolinate (200 mg, 502 umol, 1.00 eq) in NA
dimethylformamide (4.00 mbL) were added benzotriazole- t-yl-oxy-tris-pyrrolidine-phosphonium
hexafluorophosphate (392 mg, 754 yumol, 1.50 eq.) and diisopropylsthylamine (162 mg, 1.28
mmol, 219 yb., 5.00 eq.). The reaction was stirred at 25 °C for 30 minutes. Then, to the above
mixiure was added 8 8-difluoro-2-azabicyelof2.2 1lheplane hydrochloride (128 mg, 754 umol,
1.50 eq.) at 25 °C, the reaction was stirred at 25 °C for 48 hours. After compietion, the mixdure
was diluted with water (10.0 mL) and extracted with ethyl acetate (3 » 20.0 mL). The combined
organic layers were washed with brine (3 x 10.0 mbL), dried over anhydrous sodium sulfate,
fitered and concenirated under reduced pressure {o give a residue. The residue was purified
by prep-TLC (SIO,, petroleum ether | ethyl acetate = 2:1) {o give methyl &-chiore-3-({({(1R-1-{2-
cyano-3-(6,6-difluoro-2-azabicycin[2. 2. 1lheptan-2-yvi}-7-methylquinoxalin-5-

yhethyhamino)picolinate (80.0 mg, 175 umol, 34.9% yield) as a yellow solid.

[00340] Step B: 8&-chioro-3-({{(1R}-1-(2-cyano-3-(8,6-difluoro-2-azabicyclo[2 2. 1iheptan-2-
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vh-7-methylquinoxalin-5-ylethylhamino)picolinate  (80.0 mg, 175 umol) was purified by SFC
{column: DAICEL CHIRALCEL OX {250 mm x 30 mm, 10 um); mobile phase: phase A: CO;,
phase B: ammonium hydroxide in MeOH, phase B%:40%, isocratic elution mods) o give
meathyl ester of Example 10 25 mg, 48.7 umol, 27.8% vield) as a yeliow solid {first eluting
isomer) and the methyl ester of Example 11 (40.0 mg, 78.0 ymol, 44.4% yisld) as a yeliow solid
was isolated as the second eluting isomer.

[00341]  Saponification of the methyl esters of Examples 10 and 11

[00342] To a solution of methyl ester of Example 10 (25.0 mg, 48.7 umeol, 1.00 eg.} in
dimethyl sulfoxide (0.20 ml) was added lithium chioride (10.3 mg, 244 ymol, 5.00 eg.). The
reaction was stirred at 130 °C for 1 hour. After completion, the mbdure was cooled to 20 °C.
and purified by prep-HPLC (column: Waters Xbridge 150 x 25 mmx 5 um,; mobile phase: phase
Al water(10 mmol/L. NHHCOs), phase B! acetonitiile; gradient: 22%-52% phase B) o give
Example 10 (8.22 mg, 17.9 uymol, 38.6 % vield, 96.6% purily) as a vellow solid. LCMS [M+23]
t=8212

[00343] "M NMR (400 MHz, DMSO-dk) § = 9.24 (br s, 1H), 7.61 {5, 1H), 7.58 (s, 1H), 7.06
(brd,J=84Hz, 1H), 5.84 (brd, J= 6.8 Hz, 1H), 5.39 (s, 2H), 4.01 - 3.93 (m, 1H), 3.75 (d, J =
9.6 Hz, 1H), 2.90 (br s, 1H), 2.40 (s, 3H), 2.30 - 2.17 (m, 1H), 2.12 - 1.80 (m, 3H), 1.61 (&, J =
6.4 Hz, 3H).

[00344] '°F NMR (377 MHz, DMSC-ds) § = -88.18, -89.78, -110.69, -111.27.

[00345]  Step D: To a solution of methyl ester of Example 11 (40.0 mg, 78.0 umol, 1.00 eq.)
in dimsthyt sulfoxide {0.40 mbL) was added lithium chloride (16.5 mg, 390 pmol, 5.00 eq.). The
reaction was stirred at 130 °C for 1 hour. After completion, the mixture was cooled 10 20 °C and
purified by prep-HPLC {column: Waters Xbridge 150 » 25 mm x & umy; mobile phase: phase A
water{10 mmolL NHHCO3), phase B acelonitrile; gradient: 22%-52% phase B} o give
Example 11 (7.38 mg, 14.51 ymol, 18.6 % vield, 98.1% purily) as a yellow solid. LCMS [M+23]
= 5212,

[00348] M NMR (400 MHz, DMSO-ds) 8 = 9.20 (br s, 1H), 7.57 (s, 1H), 7.51 (d, J = 1.6 Hz,
1Hy, 7.08 {d, J = 8.8 Hz, 1H), 8.71 (brd, J = 8.8 Hz, 1H), 5.38 (brd, J = 6.4 Hz, 1H), 5.33 (s,
1H), 4.00 (br d, J = 8.0 Hz, 1H), 3.68 (d, J = 9.5 Hz, 1H), 2.80 (br s, 1H), 2.37 (s, 3H), 2.30 -
2.18 (m, 1H), 2.11 - 1.88 (m, 3H), 1.58 (d, J = 6.8 Hz, 3H).

[00347]  'SF NMR (400 MHz, DMSO-ds) & = -89.67, -90.26, -110.71, -111.28.
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[00348] Example 12

{(R)-6-chloro-3-((1-{2-cyano-3-(3,3-diffuoropiperidin-1-y-7-methylquinoxalin-5-

yhethylamino)picolinic acid

CN
o
______ /;<\ 7TOH N
N N
) PYROR, DIPEA,
HN
') .....
N
Mel N

[00349] Step A0 To a solution of methyl (R)}-8-chioro-3-({1-(2-cyano-3-hydroxy-7-
methylquinoxalin-&-ylsthyhamino)picolinaie  (90.0 mg, 228 umol, 1.00 eg) in NN
dimethylformamide (0.20 ml) were added benzotriazole- t-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (177 mg, 338 umol, 1.50 eq.) and diisopropylethyiamine {146 mg, 1.213
mmol, 187 pL, 5.00 eg). The reaction was stirred at 25 °C for 30 minutes. Then, {0 above
mixture was added 3,3-difluoropiperidine hydrochioride {(41.1 mg, 261 umol, 1.15 eq.) at 25 °C.
The reaction was stirred at 25 °C for 11.5 hours. After compietion, the mixture was diluted with
water (10.0 ml) and exiracted with ethyl acsiate (10.0 mbL = 3). The combinad organics were
washed with brine (10.0 mbL x 3}, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by prep-TLC
{Si0,, petroleum sther: ethyl acelate = 2: 1) o give methyl (R)-6-chioro-3-((1-(2-cyano-3-(3,3-
difiuoropiperidin-1-yl)-7-methylquinoxalin-5-ylethyamino)picolinate  (30.0 mg, 46.1 umol,
20.4% vyield) as a yellow solid. LOMS [M+1]" = 501 1.

[00350]  Step B: To a solution of methyl (R)-8-chioro-3-((1-{2-cvano-3-(3, 3-difluoropiperidin-
1-yi-7-methylguinoxalin-5-yhsthyhamino)picolinate (20.0 mg, 39.9 ymol, 1.00 &g.) in dimsthyl
sulfoxide (0.20 mbL) was added lithium chioride (8.48 mg, 200 umol, 5.00 eq). The reaction was
stirred at 130 °C for 5 hours. After completion, the midure was coolad to 20 °C and purified by
prep-HPLC (column: Phenomenex Luna C18 150 x 25 mm x 10 um,; mohile phase: phase A
water(10 mmol/l NHHCO3), phase B: acetonilrile; gradient: 26%-56% phase B) {o give (R)-8-
chiore-3-((1-(2-cyano-3-(3,3-difluoropiperidin-t-y)- 7-methyiquinoxalin-5-
yhethylamino)picoiinic acid (12.7 mg, 25.5 umol, 63.8 % yield, 97.3% purity) as a yellow solid.
LOMS [M+23] " = 508.2.

[00351] "M NMR (400 MHz, DMSO-tk) § = 9.38 (br s, 1H), 7.68 (5, 1H), 7.84 (s, 1H), 7.03
(brd, J=8.8Hz, 1H), 6.75 (brd, J = 8.0 Hz, 1H), 5.53 - 5.35 (m, 1H), 4.15 - 3.90 (m, 2H), 3.86
- 3.64 (m, 2H), 2.44 - 2.39 (5, 3H), 2.22 - 2.09 {m, 2H), 2.01 - 1.84 (m, 2H), 1.59 (brd, J = 6.8
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Hz, 3H)

[00352] '°F NMR (400 MHz, DMSO-db) § = -88.17, -99.22.

[00353] Examples i3 and 14

G-chloro-3-({({Ry-1-{2-cyano-3-{{{({ 5)-2,2-diflucrocyciopropylimethyliamino)-7-
methylguinoxalin-5-yhethyhamino)picolinic acid (Example 13) and &6-chioro-3-({{(R)-1-(2-cyano-
3-{{{{R)-2, 2-difluorncyclopropyimethylamino)-7-msthylquinoxalin-5-yiiethyhamino)picolinic
acid (Example 14)

DMSO

e
] F
X, sy
SN ~V/—F
H LiCl
O HNT “Me el T
DMSO
Meﬂ&/ﬁ ’ O™ N
s Ny N\\T[ Example 14

[00354] Step A A solution of methyl (R)}-8-chioro-3-{((1-{2-cyano-3-hydroxy-7-
methyiguinoxalin-5-yliethyhaminojpicolinate (200 mg, 503 pmol, 100 eq) in NN
dimethyiformamide (2.00 mL) were added benzotriazole- 1-yl-oxy-tris-pyrrolidine-phosphonium
hexafluorophosphate (382 mg, 754 umol, 1.50 eq.) and diisopropylethylamine (325 mg, 2.51
mmol, 438 yl, 5.00 eg.). The reaction was stirred at 15 °C for 20 minutes. To the above mixdure
was added (2, 2-difluorocyclopropylymethanamine hydrochioride {108 mg, 75 pymol, 1.50 ag.).
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The reaction was stirred at 15 °C for 1 hour. Ater completion, the mbdure was diluted with
water (10.0 mL) and extracted with ethyl acetate (10.0 mbL x 3). The combined organics were
washed with brine (30.0 mL}, dried over anhydrous scdium sulfate, filtered and cancentrated
to give a residue. The residue was purified by column chromatography (Si0,, petroleum
stherfethyt acetate=1/0 to 5/1) and prep-HPLC {(column: Phenomenex Luna C18 150 = 25 mm
= 10 um; mobile phase: phase A water{10 mmoll NHiHCOs), phase B: acetonitrile; gradient:
84%-94% phase B over 10 min) to give methyl G-chioro-3-(((1R)-1-(2-cyano-3-(((2,2-
diffuorocyciopropylimethyh amino)-7-methylquinoxalin-5-yhethyhaminojpicolinate  (30.0 mg.
51.8 umol, 12.3% vyield) as a yellow solid. LCMS [M+1] " = 4872

[00355] Step B To a mbdure of methyl  8S-chioro-3-{{1R)-1-(2-cyano-3-({({2,2-
diftuorocyclopropylmethyhamino)-7-methyiquinoxalin-5-yhethyhamino)picolinate  (30.0 mg,
51.6 umol, 1.00 eq.} was purified by SFC (column: DAICEL CHIRALPAK AD (250 mm = &80
mm, 10 umy; mobile phase: phase A hexanes, phase B: 0.1% ammonia in isopropanol; phase
B%: 12%, isocratic elution mode). The desired fractions were collected and concentrated o
give the methy! ester of BExample 13 (11.0 mg, 22.4 umaol, 36.3% yield, 99.0% purity} as a yellow
solid (first eluting isomer LOMS [M+1] " = 487.3)) and the methyl ester of Exampie 14 (11.0 mg,
21.9 umol, 35.86% vyisld, 897 1% purily) was isolated as a yeliow solid {second eluling isomer,
LOMS [M+1]* = 487.3).

[00358] Saponification of the methy! esters of Examples 13 and 14

{00357  To a solution of the methy! ester of Example 13 (10.0 mg, 20.5 pmol, 1.00 o) in
dimethy! sulfoxide (0.50 mL) was added lithium chioride (8.71 mg, 205 umol, 10.0 eq.). The
reaction was stirred at 130 °C for 5 hours. After compistion, the mixturs was cooled to 20 °C.
The mixiure was filtered and the filtrate was purified by prep-HPLC (column: Phenomenax Luna
C18 1580 x 256 mm x 10 um; mobile phase: phase A waler(10 mmol/L NH/HCGs), phase B:
acetonitrile; gradient: 22%-52% phase B over 10 min) {o give Exampie 13 {(4.12 mg, 8.80 umol,
41.9% yield, 88.7% purity) as a yellow solid. LCMS [M-1] =471.2.

[00358]  'H NMR {400 MHz, DMSO-dh) 8 = 8.25 (br s, 1H), 8.00 &, J = 5.6 Hz, 1H), 7.55 (s,
2H), 7.08 (brd, J=84 Hz, 1H),8.73 (brd, J= 7.2 Hz, 1H), 5.49 - 5.35 (m, 1H), 3.82 - 3.70 (m,
1H), 3.54 - 3.44 (m, 1H), 2.37 (s, 3H), 2.27 - 2.13 {m, 1H), 1.67 - 1.60 (m, 1H), 1.56 (d, J=6.8
Mz, 3H), 1.48 - 1.35 (m, 1H).

[00359]  '°F NMR (400 MHz, DMSO-ds) 8 = -126.46, -126.87, -141.37, -141.79.

[00380]  To a solution of the methy! ester of Example 14 (10.0 mg, 20.5 ymol, 1.00 eq.) in
dimethyi sulfoxide (0.50 mbl) was added lithium chiloride (8.71 mg, 205 ymol, 10.0 eg). The
reaction was stirred at 130 °C for 5 hours. After completion, the mbdure was cooled {0 20 °C.
The midure was filtered and the filirate was purified by prep-HPLC (column: Phenomenexiuna

-120-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

C18 180 = 25 mmx10 um; mobile phase: phase A water(10 mmolil NHMHCGO:), phase B:
acelonitrile; gradient: 24%-54% phase B over 10 min) to give Example 14 (5.15 mg, 10.8 umol,
52.5% vyield, 99.0% purity) as a yellow solid. LCMS [M-1] = 471.2.

[00361]  'H NMR (400 MHz, DMSO-ds) 6 = 9.25 (br s, 1H), 8.00 {t, J = 5.6 Hz, 1H), 7.56 (s,
2H), 7.05 (br d, J = 8.8 Hz, 1H), 8.71 (br d, J = 8.4 Hz, 1H), 5.49 - 5.37 (m, 1H), 3.71 (m, 1H),
3.54 - 3.47 (m, 1H), 2.37 (s, 3H), 2.28 - 2.14 (m, 1H), 1.84 - 1.58 (m, 1H), 1.56 (d, J = 6.8 Hz,
3H), 1.46 - 1.33 (m, 1H).

003621 'F NMR (400 MHz, DMSO-ds) § = -126.40, -126.81, -141.44, -141.52.

[00383] Example 15
{R)-8-chioro-3-({1-(2-cyano-7-methyl-3-({({1-
{rifluoromethylicyclopropyimethyhaminoiquinoxalin-S-yh ethyliamino)picolinic acid

CN
g

N}OH

[00364] Step A To a solution of methyl (R)-8-chioro-3-{{1-(2-cyano-3-hydroxy-7-
methylquinoxalin-S-yiisthyamino)picolinate (100 mg, 251 wumol, 100 eg), {(1-
(trifiuoromethyoyclopropyhimethanamine hydrochioride (83.3 myg, 251 pmol, 1.00 eg., HCD in
N N-dimsthylformamide (1.00 mi} was added benzotriazole-1-yl-oxy-tris-pyrrofiding-
phosphonium hexafiuorophosphate (157 mg, 302 umol, 1.20 eg.) and diisopropylethylamine
{162 mg, 1.26 mmol, 219 b, 5.00 eq.). The midure was stirred at 25 °C for 12 hours. After
compietion of the reaction, the mixture was cooled to 15 °C and added {o water (2.00 mL)
slowly, during this period, yellow precipitate was formed, the suspension was filtered, the cake
was collected and dried under reduced pressure o give methyl (R)-6-chioro-3-({1-(2-cyano-7-
methyl-3-{((1-{rifluoromethylcyclopropyimethyl aminojquinoxalin-&-yhethybamino)picolinate
{(45.0 mg, 71.1 umaol, 28.3% vield, 82% purity) as a yellow solid. LCMS [M+1] "= 519.2.

[00365] Step B: To a solution of methyl (R)-6-chioro-3-{(1-(Z-cyano-7-methyl-3-({{1-
{trifluoromethylcyclopropyhmethylaminojquinoxalin-S-yhethyhamino)picolinate (450 mg,
71.1 umol, 1.00 eg.} in dimethyl sulfoxide (1.00 mL) was added lithium chiloride (30.1 mg, 711
umol, 14.6 ul, 10.0 eq.). The mixture was stirred at 120 °C for 8 hours. After completion of the
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reaction, the midure was cooled to 25 °C, and then purified by prep-HPLC (column:
Phenomenex luna C18 150 x 25mm x 10um; mobile phase: phase A: 0.225 % formic acid in
water, phase B! acetonitrile; gradient: 62%-82% phase B} to give (R)-6-chlore-3-((1-(2-cyano-
7-methyl-3-{(1-Hriflucromethyloyclopropyhmethyhamino)quinoxalin-S-yhethyhaminojpicolinic
acid (4.26 mg, 8.40 pmol, 11.8% vield, 98.8% purity) as a yellow solid. LCMS [M+1] "= 505.2.

[00366] "M NMR (400 MHz, CD30D) 8 = 7.57 (s, 2H), 7.17 (d, = 8.8 Hz, 1H), 8.92 (d, J =
9.2 Hz, 1H), 5.65 - 5.54 (m, 1H), 4.14 - 3.91 (m, 2H), 2.42 (s, 3H), 1.88 (d, J = 6.4 Hz, 3H), 1.04
- 0.93 (m, 4H).

[00367] BExampls 16

{R}-8-chioro-3-((1-(2-cyano-3-(1, 1-difluoro-5-azaspiro[2 . 3thexan-5-yi-7-methyiquinoalin-5-
vhethylaminoipicolinic acid

OMN
N s
A%”C'H HNY T
= LA
HCH
I it ol
5 HN PYBOP, DIPEA
)
MeQ N

Ci

[003688] Step A To a soiution of methyl (R):-6-chioro-3-{({1-(2-cyano-3-hydroxy-7-
methyiguinoxalin-&-yliethyhaminojpicolinate (80.0 myg, 126 pymol, 1.00 &q.), benzotriazole-1-yi-
oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (98.1 mg, 188 ymol, 1.50 eg) and
diisopropylethylamine (81.2 mg, 628 umol, 108 yl, 5.00 eq.} in N N-dimethylformamide (1.00
mi.) was stirred at 20 °C for 20 minutes. To the above mixture was added 1 1,1-diflucro-5-
azaspiro[2.3}hexaneg hydrochloride (29.3 mg, 188 umal, 1.50 eg.) at 20 °C. The reaction was
stirred at 20 °C for 1 hour. After complstion, the mbdure was diluted with water (3.00 mL) and
extracied with ethyl acetate (3 x 3.00 mL). The combined organic layers were dried aver
anhydrous sodium sulfate and concentrated to give aresidue. The residue was purified by prep-
TLC (8i0,, peiroleum ether: sthyl acetate = 1:3) to give methyl (R)-6-chioro-3-((1-{2-cyano-3-
{1,1-diflucro-5-azaspire]2. 3lhexan-5-yi)-7-methyiquinoxalin-5-yhethyllamino)picolinate  (55.0
myg, 75.0 pmol, 52.6% yield, 88.0% purity) as a yellow solid. LCMS [M+1]" = 488.2.

[00369] Step B To a solution of methyl (R)-8-chioro-3-{(1-{2-cyana-3-(1,1-difluoro-5-
azaspire[2 3ihexan-5-y)-7-methylquinoxalin-S-yhsthylaminojpicolinate (50.0 mg, 80.2 umol,
1.00 eq.} in dimethyl sulfoxide (1.00 mbL) was added lithium chioride (38.2 mg, 802 ymol, 10.0
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). The reaction was stirred at 130 °C for 2 hours. Afler completion, the mixture was cooled
to 20 °C. The mixture was filtered and the filtrate was purified by prep-HPLC (column: YMC-
Actus Triart C18 150*30mm*7um; mobile phasse: phase A: 0.225 % formic acid in water, phase
B: acelonitrile; gradient: 63%-83% phase B) {o give (R)-6-chiora-3-((1-{2-cyano-3-(1, 1-difiucro-
5-azaspirof2.3lhexan-5-yij-7-methyiguinoxalin-S-ylethylamino)picolinic acid (14.4 mg, 29.7
umol, 32.9% vield, 99.9 % purity} as a vellow solid. LCMS [M-1] - = 483.0.

[00370]  'H NMR (400 MHz, DMSO-dh) 8 = 12.96 (br s, 1H), 8.57 (br d, J = 7.2 Hz, 1H), 7.66
(s, 1H), 7.64 (s, 1H), 7.30 (d, J= B.8 Hz, 1H). 7.08 (d, J = 8.8 Hz, 1H), 5.41 (quin, J = 12.8 Hz,
1H), 4.66 - 4.51 (m, 4H), 2.41 (s, 3H), 1.88 (brt, J = 8.8 Hz, 2H), 1.86 (d, J = 6.8 Hz, 3H),

[00371]  '°F NMR (400 MHz, DMSO-ds) & = -137.62.

[00372] Example 17

{(R)-3-({(1-(2-cyano-3-(4 4-difluoropiperidin-1-yl}-7-methylquinoxalin-&-yljethyhamino)-&-
methyipicolinic acid

p OMe Br £ £ F E
a uﬁ\/\ { ; )
(\ / NC, N NG N
w° ) — o "
N - N LiC >—\
N N ---------------—-x» S 4 e o N N
;o ;iz(d"é,@, o >_3_{6’ DMSO é—{
Xaniphos, :320 ) \\ 7 e y; e
e NS Ve W
Hy N /
/ ol N
O
OMe :\C‘:H

[00373] Step A To a solution of (R)-5-(1-aminosthyl)-3-(4 4-difiuoropiperidin-1-yi)-7-
methylquinoxaline-2-carbonitrile (100 mg, 272 umol, 1.00 eg, hydrochioride salt), methyl 3-
bromo-6-methyipicolinate (125.mg, 544 ymol, 2.00 eq.}, Xaniphos (31.8 mg, 54.4 ymol, 0.20
eq.) , cesium carbonate (354 mg, 1.089 mmol, 4 .00 eq.) in dioxane (2.00 mL) was added
tris{dibenzylideneacetone)dipaliadium{0) (24.9 mg, 27.2 pmol, 0.10 eg). The mixiure was
stirred at 100 °C for 12 hours under a nitrogen atmosphere. After completion of the reaction,
the mixturs was cooled to 25°C, and then dirsctly concenirated to give a residus. The rasidue
was purified by prep-TLC (8I0,, petroleum ether/ethyl acetate =3:1) {o give methyl {(R)-3-({1-
(2-cyano-3-(4, 4-diflucropiperidin- 1-y)-7-methyiquinoxalin-5-ylethyhamino)-6-methyipicolinate
(100 mg, 208 umol, 76.6% yield) as a yeliow solid. LOMS [M+1] " =481.2.

[00374] Step B A midure of methyl (R)-3-({(1-(2-cyano-3-(4 4-diflucropiperidin-t-yh-7-
methylguinoxalin-&-ylisthyhamino}-G-methylpicolinate in dimethyl sulfoxide (8.5 mb) was
added lithium chioride (79.4 mg, 1.87 mmol, 38.4 yl, 10.0 eq.). The reaction was stirred at 120
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°C far 8 hours. After compistion of the reaction, the mbdure was cooled to 25°C, and then
directly concentrated to give a residue. The reaction mixiure was diluted with water (10.0 mL)
and extracted with ethyl acetate (20.0 mb = 2). The combined organic layers were washed with
saturate sodium bicarbonate solution (10.0 mbx 2), dried over anhydrous sodium sulfate and
concentrated under reduced pressure {0 give a rasidue. The residus was purifisd by column
chromatography (Si0., psiroleum ether/ethy! acetate=1/1 to 0/1) to give (R)-3-{(1-{2-cyano-3-
{4 4-difluoropiperidin-1-yi}-7-methyiquinoxalin-5-yliethyhamino)-8-methyipicolinic  acid (258
mg, 83.7 umol, 28.7% vield, 97.9% purity) as a yallow solid. LCMS [M+1] " = 467 1.

[00375]  'H NMR (400 MHz, CDCL) 6 = 8.00 (brd, J = 5.2 Hz, 1H), 7.58 (s, 1H), 7.53 (s, 1H),

8.92 (d, J = 8.8 Hz, 1H), 8.61 (d, J = 8.8 Hz, 1H), 5.43 (quin, J = 6.6 Hz, 1H), 3.88 - 3.75 (m,
4H), 2.38 (s, 3H), 2.31 (s, 3H), 2.24 - 2.14 (m, 4H), 1.81 (d, J = 6.8 Hz, 3H).

[003768] Examples 18-105

[00377] The compounds in Table 1 are prepared essentially according {o the procedures
set forth in the above schemes and exampies, or as set forth in schemes and examples
immediately below Table 1.

Table 1.
Exampl
Structure Speciral Data
& No.
Me Ny -CN H NMR {400 MHz, CDClyy 8 =
8.22 (brs, 1H), 7.99 (dd, J =
H 1.6, 8.0 Hz, 1H), 7.56 (s, 2H),
H Me 7.18 (ddd, J= 16, 7.2, 8.4 Hz,
HQ 1H), 6.58 (£, J = 7.6 Hz, 1H),
' 5.38 (d, J = 8.4 Hz, 1H), 569-
18 (R)-2-{(1-{2-cyano-3-

5.46 (m, 2H), 3.54 - 3.44 (m,
2H), 2.43 (s, 3H), 167 (d, J =
6.8 Hz, 3H), 1.26 - 1.18 (m,
1H), 0.71 - 0.59 (m, 2H), 0.38
(g, J = 4.8 Hz, 2H). LCMS
M+1] " = 402.2.

i

{{cyclopropyimethylamino)-7-methylquinoxalin-

S-yhsthyhamino)benzoic acid
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Me N

Ci
§-chioro-3-{{{1R}-1-(2-cyano-7-methyk-3-(3-
{triflucromethyhpiperidin-1-ylguinoxalin-5-

yhethyhamino)picolinic acid

TH NMR (400 MHz, DMSO-ds)
B =12.95 (or s, 1H), 8.56 -
8.44 (m, 1H), 7.72 - 7.64 (m,
2H), 7.32 - 7.25 (m, 1H), 7.10 -
6.95 (m, 1H), 5.51 - 5.39 (m,
1H), 4.50 (brt, J = 9.2 Hz, 1H),
4.42 - 431 (m, 1H), 3.25 - 3.14
(m, 2H), 2.91 - 2.74 (m, 1H),
2.43 (d, J = 2.0 Hz, 3H), 2.07 -
2.00 G, 1H), 1.93 - 1.84 (m,
1H), 1.76 - 1.62 (m, 5H). '9F
NMR (400 MHz, DMSO-de) & =
-71.01. LOMS [M+23] " =
541.2.

TH NMR (400 MHz, DMSO-ds)
B = 8.57 - 8.48 (m, 1H), 8.30
d, J=12Hz, 1H), 8.02 (d, J=
2.0 Hz, 1H), 7.30 (d, J= 8.8
Hz, 1H), 7.08 (d, J = 8.8 Hz,

&-chloro-3-(((1R}-1-{2-cyano-3-(6,6-diflucro-3-
azabicyclo[3.1.0Jhexan-3-yi}-7-methylguinoxalin-

S-yhethylamino)picolinic acid

20 1H), 5.58 - 5.48 (m, 14}, 4.11 -
el 3.93 (m, 4H), 2.35 - 2.09 (m,
{F)-B-chioro-3-((1-{Z-cyano-3-(4 4~ SH), 1.69 (d, J = 6.8 Hz, 3H),
diftuoropiperidin-1-yi)-7- 19F NMR (400 MHz, DMSO-dk)
{triffluoromethybquinoxalin-5- = -80.03 -94.78 LCMS
yhethyhamino)picolinic acid [V+1]*= 5411
ey, Ny ~CN 1 NMR (400 MHz, DMSO-ds)
\gNlN 5 =9.02-8.78 (m, 1H), 7.59
| 5 i (s, 2H), 7.17 (d, J= 8.8 Hz,
QO HN" "Me - 1H), 6.87 (d, J = 8.8 Hz, 1H),
HO'}H/ | 530 (brd, J= 4.0 Hz, 1H),
21 Ny 4.38-4.12 (m, 4H), 2.83 (br d,
i

J=10.4 Hz, 2H), 2.39 (s, 3H),
1.62 (d, J = 6.8 Hz, 3H). °F
NMR (400 MHz, DMSO-d) & =
-129.01, -129.43, -154.05, -
154 .48
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LOMS [M+23] * = 507.2.
Me. - Ny -CN H NMR (400 MHz, DMSO-dy)
1 P N,IM, r 5=0.05-881 (brs, 1H), 7.7¢
I C@ (s, 1M}, 7.67 (d, J = 1.6 Hz,
Q HNT TMe 1H), 7.15 (d, J = 8.8 Hz, 1H),
HO™ Y ! 6.89 (br d, J = 8.8 Hz, 1H),
N“ﬁ/ 547 - 5.44 (m, 1H), 4.11 - 4.01
22 (R)-6~chEoro-&(?—(?wyan0~3—(4 4-difluoro-6- m. 200, 3.94 - 378 (m. 21,
e ’ 2.43 (s, 3H), 1.94 - 1.78 (m,
azaspirof2 Sloctan-6-yh-7-methylguinoxalin-5- 2H), 163 (d, J = 6.4 Hz, 3H),
yhethyhamino)picolinic acid 0.94 - 0.86 (m, 2H), 0.63 (br s,
2H).
BF NMR (400 MHz, DMSO-ds)
8 =-110.18, -110.40. LCMS
IM+23] " = 5352,
Moty My ~CN H NMR (400 MHz, methanol-
J‘;’IN;[N/\% daB=757(dd, J=2.0,68
s H Hz, 2H), 7.16 (d, J = 8.8 Hz,
O HNT Me
; 1H), 6.96 (d, J = 9.2 Hz, 1H),
HOT I 5.56 (g, J = 6.8 Mz, 1H), 4.19
NY (dd, J = 14.8, 18.8 Hz, 1H),

23 o 3.97 (dd, J = 14.8, 21 6 Hz,
{R)-B-chioro-3-({1~(2-cyano-3-({(1- 1H), 2.42 (s, 3H), 167 (6, J =
fluorocydlopropyhmethyhaming)-7- 8.8 Hz, 3H), 1.14 - 0.97 (m,

methviguinoxalin-5-ylethyllamino)picolinic acid OH), 0.93 - 0.78 (m, 2H). F
NMR (400 MHz, methanok-dJ)
8 =-186.97. LOMS [M+H] * =
4551
Me g, Ny ~CN H NMR (400 MHz, DMSC-ds)
g!\/ N 8 =13.15-12.80 (m, 1H), 8.55
L/ 3\ {prd, J=76 Hz 1H), 7.63 (d,
O HNT TMe . \
24 Ho’ﬂ\.(fj . J=7.8 Hz, 2H), 7;53 dd, J=
b | 52,84 Hz, 1H), 7.43 - 7.29
(m, 2H), 7.25 - 715 (m, 1H),
“ 741 (d, J=9.2 Hz, 1H), 5.51
(R)-8-chiore-3-((1-(2-cyano-3-(5-fluoroisoindolin- i
(quin, J= 8.8 Hz, 1H), 5.39 -
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2-yi-7-methylguinoxalin-5-

yvhethyhamino)picotinic acid

5.00 (m, 4H), 2.41 (s, 3H),
1.71(d, J = 6.8 Hz, 3H). F
NMR (400 MHz, DMSO-dg) & =
115,29, LCMS [M+1]* =
503.2.

H NMR (400 MHz, DMSO-ds)

{Sy-2-{({(1-(2,7-dicyano-3-(4 4-difluoropipearidin-1-
yhquinoxalin-3-yhethylaminobenzoic acid

Me =| % N\ICN
QN, N/W ?- 8.66 - 8.{6 (brs: 1), 7.82
. HN’)"MQ H {, .Ti = 5.6 Mz, 1H), 7.55 (s,
| 2H3, 7.27 (d, 4= 9.2 Hz, 1H),
HO™ Y .95 (d, J = 0.2 Hz, 1H), 5.51 -
25 NV 5.40 (m, 1H), 3.47 - 3.39 (m,
= 2H), 2.37 (s, 3H), 161 (d. J =
{Ry-&-chioro-3-{(1-(2-cyano-3- 6.8 Hz, 3H), 1.27 - 1.20 (m,
{{cyclopropyimethybamino)-7-methyiguinoxalin- 1H), 0.49 - 0.41 (m, 2H), 0.34 -
S-yhethyhamino)picolinic acid 0.26 (m, 2H). LOMS [M+23] * =
458.3.
F-'\I/ R Mo ~ON H NMR (400 MHz, DMSO-ds)
5'1 J\ 5=13.08 (brs, 1H), 8.45 (br d,
\j\ N QF J=68Hz, 1H), 7.77 {d, U=
¢ HnN Me P 9.2 Hz, 2H), 7.29 (d, J= 8.8
HO™ | Hz, 1H), 7.02 (d, J = 8.2 Hz,
26 N“i 1H), 5.60 - 5.45 (m, 1H), 3.90
ol (s, 4H), 2.28 - 2.15 (m, 4H),
{R)y-6-chioro-3-({1-(2-cvano-3-{4 4 167 (d, J = 6.8 Hz, 3H). °F
diffuoropiperidin-1-y-7-fluoroguinoxalin-5- NMR (400 MHz, DMSO-de) & =
yijethyhamino)picolinic acid -94.71, -111 .40, LCMS [Me1] *
= 481.2.
NC g Ny ~CN H NMR (400 MHz, methanol-
\@ ,I d)5=828(d J=16Hz
) HN/E-QM:E u": 1';-;), 7:9@ - 7.86 (m, 2H), 7.14
F {,J=72Hz, 1H), 856 (1 J=
27 HO' ;/ 78 Hz, 1H), 838, J= 8.4
Sy

Hz, 1H), 5.57 (g, J = 6.8 Hz,
1H), 4.17 - 4.03 (m, 4H), 2.35 -
2.19 (m, 4H), 1.71(d, J= 6.8
Hz, 3H)."9F NMR (400 Mz,
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CD30D) b = -98.62. LCMS
[M+H] = 4831

28

N._ _CN
X
S
NN
s

F.'

{Ry-2-{{1-(2,7-dicyano-3-(4 4-difluoropiperidin-1-

yhquinoxalin-5-yliethyhamino)benzoic acid

T+ NMR (400 MHz, methanol-
dyd=828(, J=16Hz,
1H), 7.96 - 7.868 (m, 2H), 7.14
t,J=7.2Hz, 1H), 8.56 {, J =
78 Hz, 1H), 838, /=84
Hz, 1H), 5.57 (g, J= 8.8 Hz,
1H), 4.17 - 4.03 (n, 44}, 2.35 -
219 (m, 4H), 1.71(d, J=6.8
Hz, 3H). 'F NMR (400 MMz,
CD30D) § =-98.62. LCMS
IM+H] = 4831

29

(S)-2~{{(1-(7~chioro-2-cyano-3-{4 4-
diffluoropiperidin-1-yhauinoxalin-5-

yhethyhaminc}benzoic acid

TH NMR (400 Mz, msthanob
dyd=778{dd, J=12 78
Hz, i), 770 (d, J = 2.4 Hz,
1H), 7.5 (d, J = 2.4 Hz, 1H),
7.04-8.94 (m, 1H), 840, J=
78 Hz, 1H),824(d, J=84
Hz, 1H), 545 (g, J= 6.8 Hz,
1H), 3.92 - 3.78 (m, 4H), 2.21 -
2.04 (m, 4H), 1.57 (d, /= 6.8
Hz, 3H). "F NMR (400 MHz,
methanol-dys) & = -88.51.
LCMS [M+H] " =472.3.

30

{R}-2-{{1-(7-chioro-2-cyano-3-{4 4-
diffiuoropiperidin-1-yhguinoxalin-5-

yhethyhamino)benzoic acid

H NMR (400 MHz, msthanol-
4 6=7.78(d, J=12,76
Hz, 1H), 7.70 d, = 2.4 Hz,
1H), 7.88 {d, J= 24 Hz, 1H),
7.04 - 8.94 (m, 1H), 6.40 @, J
=78 Hz, 1H), 824 (¢, /=84
Mz, 1H), 5.45 (g, J = 6.8 Hz,
1H), 3.82 - 3.78 (m, 4H), 2.21
~2.04 (m, 4H), 1.57 (d, J =
8.8 Hz, 3H). 1°F NMR (400
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MHz, CD:0D) 6 =-88.51.
LOMS [MaH] = 4723,

31

(8)-2-{(1-(2-cyano-3-4 4-diflucropiperidin-t-yi)-
7-fluoroquinoxalin-S-yliethyhamincibenzoic acid

T+ NMR (400 MHz, methanol-
d4;8 790 (brd, J=84 Hz,
1H), 7.59 (dd, J= 9.8, 2.4 Hz,
1Y, V.47 - 7.55 (m, 1H), 7.04 -
746 {m, 1H), 883 (brt, = 7.2
Hz, 1H), 6.34 (d, J = 8.4 Hz,
1H), 5.60 (g, J = 6.4 Hz, 1H),
3.89-3.97 (m, 4H), 214 - 2.34
(m, 4H), 1.88 (d, J = 6.8 Hz,
3H). BF NMR (400 MHz,
DMSO-de) 8 = -98.83, -112.81.
LCMS [M+1] " = 456.1.

32

H Ojk\rf”/\ l ]

{(Ry-2-((1-(2-cyano-3-(4 4-difluoropiperidin-1-yi)-
7-fluoroquinoxalin-S-yhiethyhamincibenzoic acid

TH NMR (400 MHz, methanol-
dg 8790 (brd, J=8.0Hz
1H), 7.589 (brd, J= 9.8 Hz,
1H), 7.46 - 7.55 (m, 1H), 7.02 -
7A5(m, 1H), 853 (bri, J=7.2
Hz, 1H}, 8.33 (d, J= 8.4 Hg,
1H), 8.60 (g, J = 8.4 Hz, 1H),
3.89-397 (m, 4H), 213-2.38
{m, 4H), 1.68 (brd, J =868 Hz,
3H}. OF NMR (400 MHz,
DMSC-de) § = -88.53, -112.81.
LOMS [M+1] " = 456.1.

33

{K)-8-chloro-3-((1-(2-cyano-7-cyclopropyl-3-(4,4-
diffuoropiperidin-1-ybauinoxalin-5-
yhethyhamino)picolinic acid

H NMR (400 MHz, CDCls) 6 =
10.69 (br s, 1H), 8.37 (brd, J =
6.4 Hz, 1H), 7.53 {d, J = 2.0 Hz,
1H), 7.49 (d, J = 2.0Hz, 1H),
743 (d, J = 8.8 Hz, 1H), 6.76
(d, J= 8.8 Hz, 1H), 5.48 (quin,
J=6.8Hz, 1H), 4.01 - 3.80 (m,
4H), 2.36 - 2.18 (m, 4H), 2.05 -
1.93 (m, 1H), 1.72 d, J = 6.8
Hz, 3H), 1.16 - 1.03 (m, 2H),
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0.85 - 0.76 {m, 1H), 0.76 - 0.66
(m, 1H). LOMS [M+1]": 513.1.
LOMS [M+1]": 507.1.
34

98]
{Ry-8-chlorg-3-((1-{(7-chioro-2-cyano-3-{4 4-

diflucropipsridin-1-yhauinoxalin-5-

yhethylaminojpicolinic acid

Mea N Ma
: =
" ?\OT
- F
O HNT TMe =

H NMR (400 MHz, DMS0-de)
5=12.94 (brs, 1H), 8.49 (d, J
= 6.8 Hz, 1H), 7.56 (s, 1H), 7.44
(d, J=18Hz 1H),7.30 (@, J =

(RY-2-((1-(3~-(4 A-difluoropipendin-1-y))-2,7-
dimethylquinoxalin-S-yhethyhamino)benzoic

acid

HOT Y | 9.2 Hz, 1H), 7.06 (d, J = 9.2 Hz,
35 N . N .
1H), 5.52 (quin, J = 8.8 Hz, 1H),
Ci 357 - 3.45 (m, 4H), 267 (s,
{(R)-6-chiore-3-((1-(3-(4 4-diffuoropiperidin-1-vi)- M), 2.41 (5, 3H), 2.28 - 2.13
2, 7-dimethyiguinoxalin-5-yvhethyamino}picolinic (m, 4H), 166 (@ J = 6.8 Hz,
acid aH). LOMS [M+1]7 = 478.1.
Me._z~ N._Me TH NMR (400 MHz, DMSO-ds)
\K/\\,L\NIN, 5= 1264 (brs, 1H), 8.47 (d, J
I lF = 8.0 Hz, 1H), 7.77 (dd, J = 2.8
O HNT "Me Nt _
F Hz, 1.6 Hz, 1H), 7.54 (s, 1H),
HO™ Y 742 (s, 1H), 718 - 7.10 (m,
36 N

1H), 6.54 - 6.40 (m, 2H), 5.56
(m, 1H), 3.52 (m, 4H), 2.68 (s,
3H), 2.40 (s, 3H), 2.28 - 2.14
(m, 4H), 161 (d, J = 6.8 Hz,
3H), LOMS [M+1]" = 441.2.
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H NMR (400 Miiz, COCL) 6 =
8.24 (br s, 1H), 8.03 (dd, J =
1.2,80Hz, 1H), 7.61 (d, J=2.0
Mz, 1H), 7.50 (d, J = 2.0 Hz,
1H), 7.26 - 7.18 (m, 1H), 6.82
{t,J = 7.2 Hz, 1H), 8.37 (d, J =
37 (R)-2-((1~(2-cyano-T-cyclopropyl-3-(4,4- 8.4 Hz, 1H), 5.82 - 5.52 {m,
difiuoropiperidin-1-viiquinoxalin-5- TH), 4.07 - 3.83 (m, 4H), 2.36 -
yhethyllaminoibenzoic acid 219 {m, 4H), 2.07 - 1.96 (m,
1H), 1.72 (4, J = 6.8 Hz, 3H),
1.08 (dd, J = 1.8, 8.4 Hz, 2H),
0.88 - 0.80 (m, 1H), 0.77 - 0.89
(m, 1H). LCMS [M+1]": 478.2.
aveo\/I CN
o HN “Me kvj
28 HO / I
N
(R)-2-{{(1~(Z-cyano-3-{4 4-difluoropiperidin-1-yh)-
7-methoxyquinoxalin-5-yhethyhamino)benzoic
acid
Mg\,/,, H NMR (400 Miz, CDCly) 6 =
I 8.03 (ord, J=T7.6Hz, 1H), 7.73
) \:jv (s, 1H), 7.71 (s, 1H), 7.59 (d, J
T = 1.6 Hz, 1H), 5.16 (quin, J =
88 HO F;:",S 5.8 Hz, 1H), 3.97 - 3.80 (m,
{(R)}-5-{{1~(2-cyano-3-{4 4-diffuoropiperidin-1-yi)- 4H), 2.52 (s, 3H), 232 - 2.22
7.methylquinoxalin-5-yhethyhamino)thiazole-4- | 0 4 179 4d, /= 88 Hz,
carboxylic acid 3H). LCMS [M+1]* = 459.1.
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40

{Ry-2-chioro-5-({(1-(2-cyano-3-{4 4~
difluoropiperidin-1-yi)-7-methylquinoxalin-5-
yhethyhamino)thiazole-4-carboxylic acid

H NMR (400 MHz, CDCL) 6 =
8.10 (brd, J= 7.6 Hz, 1H), 7.73
(d,J=0.8Hz 1H), 7.57 (d, J =
2.0 Hz, 1H), 5.08 (quin, J= 6.8
Hz, 1H), 3.96 - 3.82 (m, 4H),
254 (s, 3H), 2.33 - 2.22 (m,
4H), 1.78 (d, J = 6.8 Hz, 3H).
LOMS [M+Na] * = 515.1.

41

Mea N._-CN

=Ny
K
et

F
Me N

0O HN .
HO)i\\(//’I\’S
Ve
{Ry-2-{{1-(2-cyanc-3-(4 4-diffuoropiperidin-1-y)-
7-methylquinoxalin-5-yhethybaminojthiophene-
3-carboxylic acid

42

/ITNTCN
X \N/ N/L
N 1\‘/ F

Me:
O HN Me =
{Ry-3-{(1-2-cyanc-3-{4 4-diffluoropiperidin-1-yi-
7-methylguinoxalin-&-yijethyhaminojthiophene-

2-carboxylic acid

43

Me. s /NICN
N
Ny N: :CFS

O HNT "Me
HO /E
N
Ci
S-chioro-3-(({(1R}-1-(2-cyano-7-methyl-3-(1-
{triflicromethyl}-3-azabicycio3.1.0thexan-3-
yhguinoxalin-S-yhethylamino)picolinic acid
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44

Me N._-CN

{R)-8-chioro-3-((1-{2-cyano-3-cyclopropyh-7-

methylguinoxalin-5-yhethyhamino)picolinic acid

TH NMR (400 MHz, DMSO-ds)
B =851 (brd, J=6.0Hz, 1H),
7.81 (s, 1H), 7.78 (s, 1H), 7.25
(d, J = 8.80 Hz, 1H), 8.98 (d, J
= 8.80 Hz, 1H), 5.52 (m, 1H),
286 - 2.57 (m, 1H), 2.07 (5,
3H), 1.64 {d, J = 6.80 Hz, 3H),
1.39 - 1.24 (m, 4H). LCMS
[M+1]* = 408.1.

45

Me._ . N._.CN
\Q:\NIN/\TICFS
O HNT “Me s
HO’%
N

Y

&-chioro-3-{{(1R)-1-(2-cyano-7-methyl-3-(3-
{irffluoromethyhipiperidin-1-yiiquinoxalin-5-

yhethyhamino)picolinic acid

'H NMR (400 MHz, DMSO-ds)
5= 12.95 (brs, 1H), 5.56 - 8.44
(m, 1H), 7.72 - 7.684 (m, 2H),
7.32 - 7.25 (m, 1H), 7.10 - 6,95
(m, 1H), 5.51 - 5.39 (m, 1H),
4.50 (brt, J = 8.2 Hz, 1H), 4.42
- 4.31 (m, 1H), 3.25 - 3.14 (m,
2H), 2.81 - 2.74 (m, 1H), 2.43
(d, J = 2.0 Hz, 3H), 2.07 - 2.00
Gn, 1H), 1.93 - 1.84 (m, 1H),
1.76 - 1.82 (m, 5H). LOMS
IM+Na] = 541.2.

48A

Me N ICN
E
S

8-chloro-3-{({Ry-1-(2-cyanc-7-methyl-3-((S}-3-
{triflucromethyhpiperidin-1-ylquinoxalin-5-
yhethyhamino)picolinic acid

H NMR (400 MHz, DMSO-ds)
B =12.98 (br s, 1H), 8.48 (br d,
J = 6.8 Hz, 1H), 769 (s, 1H),
7.85 (d, J = 1.6 Hz, 1H), 7.28
(d, 4= 9.2 Hz, 1H), 6.98 (d, J =
9.2 Hz, 1H), 548 - 543 (m,
1H), 452 (br d, J = 12.8 Hz,
1H), 436 (br d, J = 136 Hz,
1H), 3.28 - 3.13 {m, 2H), 2.91 -
2.76 (m, 1H), 2.43 (s, 3H), 2.08
- 2.00 G, 1H), 1.92 - 1.84 (m,
1H), 1.76 - 1.60 (m, 5H). LOMS
M1} = 5172,
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Me. . N -CN T+ NMR (400 Mz, DMSO-ds)
W%\NIN/\\““CF&’ 8 =12.99 (brs, 1H), 8.52 (br s,
| i 1H), 7.69 (5, 1H), 7.88 (s, 1H),
o N TMe 7 729 (d, J = 8.8 Hz, 1H), 7.06
Hgfkf’ﬁ (d, J = 8.8 Hz, 1H), 545 (m,
N““\r TH), 449 (br d, J = 124 Hz,
46B &l 1H), 437 (br d, J = 136 Hz,
S-chioro-3-{({{R}-1-(2-cyano-7-methyl-3-({(R)-3- 1H), 3.28 - 3.18 {m, 2H), 2.93 -
{triflucromethyhpiperidin-1-ylguinoxalin-5- 274 (m, 1H), 2.43 (5, 3H), 2.08
yhethyhamino)picolinic acid 2201 (m, 1H), 1.93 - 1.84 (m,
1H), 1.76 - 1.82 (m, 5H). LCMS
[M+Na] * = 541.1.
Me N _CN
QN/ELN'XC%
Q HNAMG =
HO a4 E
47A Ny
Cl
g-chioro-3-({((1 Ry-1-(2-cyano-7-methyl-3-((1 5)-1-
{trifluoromethyl}-3-azabicyclo{3. 1 .0lhexan-3-
yvhguinoxalin-S-yhethyhamino)picolinic acid
Me o KN CN
e
O HN” "Me
Hm%
478 -
L
g-chioro-3-{{{(1 Ry-1-(2-cyano-7-methyk-3-{((1 F)-1-
(triffucromethyl}-3-azabicyciof3.1 Othexan-3-
yhqguinoxalin-S-yhethylamino)picolinic acid
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/\ T+ NRR (400 MHz, DMSO-d8)
Me 5 N A ]
“ g O =852 (d, J= 84 Hz, 1H),
PN
N O 748 (d, J =08 Hz, 1H), 7.38
O HN e FF (d,J=186Hz 1H), 728 d, d=
HO% 8.8 Hz, 1H), 7.05({d, J=9.2 Hz,
Mo | 1H), 5.56 - 546 (m, 1H), 3.58 -
48 b »
G 3.58 (m, 4H), 2.45 - 2.40 {(m,
(R)-E-chioro-3-((1-(2-cyclopropyl-3-(4,4- 1H), 2.38 (s, 3H), 2.30 - 2.18
diflucropiperidin-1-yl}-7-methyiguinoxalin-5- (m, 4H), 1.65 (d, J = 8.8 Hz,
yhethyliamino)picolinic acid 3H), 1.24 - 118 {m, 2H), 1.17 -
1.15 {m, 2H). LCMS [M+1]* =
502.1.
H NMR (400 MMz, DMSC-ds)
& =12.99 (brs, 1H), 8.48 (br d,
= 7.2 Hz, 1H), 7.79 (s, 1H),
770 {d, J=18 Hz, 1H), 7.27
d,J=88Hz, 1H), 705, J=
49 i .2 Hz, 1H), 5.53 (quin, J= 64
o Mz, 1H), 3.57 (brt, J = 4.8 Hz,
{R)y-8-chiorg-3-({1-(3-(4 4-difluoropiperidin-1-yi)- 4H), 2.46 (s, 3H), 2.6 - 2.13
7-methyl-2-{rifluoromethyhguinoxalin-5- (m. 4H), 188 (@ J = 6.5 Hz,
yhethyhamino)picolinic acid 3H). LOMS [M+23] * = 552.1.
Me. = /,MICE—“3 H NMR (400 Mz, DMSO-da)
I 6 — 12 =7 o . g
=12.70 (brs, 1H), 8.51 (brd,
Q\N N/\ “ ( ) )
6 N e \fﬁvi: J= 44 Hz tHy, 779 (dd, J =
F 1.6,8.0Hz, 1H), 7.77 (brs, 1H),
HQO :“/ { — E E
| 787, J=18Hz, 1H), 718 -
50 \/ S 7.09{m, 1H),8.50(, Jy=7.2Hz,
{Ry~2-((1-{3-{4 4-diflucropiperidin-t-yl}-7-methyl- 1H), 8.44 (d, J = 8.4 Hz, 1H),
{15 inoxatin-5-
2-{trifluoromethyquinoxalin-5 5.6 - 546 (m, 1H), 3.58 (ori, J
yhethyhamino)benzoic acid = 5.6 Hz, 4H), 2.45 (s, 3H), 2.28
243 (m, 4H), 184 (d, J=88
Mz, 3H). LCMS [M+1] " = 4853
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T+ NMR (400 MHz, COCl) 0 =
8.24 (s, 1H), 8.00 (d, J= 8.0 Hz,
H), 788 (5, 1H), 786 (d, J =
1.8 Hz, 1H), 719 (dt, J = 1.8,
TEHz, 1H), 880, =78 Hz,
1H), 6.35 (d, J = 8.4 Hz, 1H),
51 {R)-2-{{(1-(2-cyano-3-{4 4-difluoropiperidin-1-yi)- 5.67 - 5.46 (m, 1H), 4.04 - 3.81
7-ethylquinoxalin-3-yhethyliaminc)benzoic acid (m. 4H), 2.78 (q, J = 76 Hz,
2H), 2.36 - 2.18 (m, 4H), 1.74
d. J=68Hz 3H), 126(, J=
7.8 Hz, 3H). LCMS [M+1] ' =
488.2.
e £ /NI[CE
IR Ot
(=) HN Me | FF
A
52 -
T
{F)-B-chloro-3-{{1-(2-chloro-3-(4 4~
diffuoropiperidin-1-yh)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid
Me N \ Ci H NMR (400 Mz, DMSO-ds)
\EEP:\NINl & =907 - 885 (m, 1H), 7.78
- (dd, J = 1.8, 8.0 Hz, 1H), 7.57
H Me k\/ FE (s, 1H), 7.53 {d, J= 1.8 Hz, 1H),
”C" 742 -6.96 {m, 1H), 8.44 @, J =
53 78 Hz, 1H),6.33 d, J=8.4 Hz,
(R)-2-{(1-(2-chioro-3-{4 4-difluoropiperidin-1-yi- 1H), 5.53 - 546 (m, 1H), 3.68
7-methylquinoxalin-5-yhethyhamino}benzoic (br i, J = 4.8 Hz, 4H), 2.41 (s,
acid IH), 2.27 - 2.16 (m, 4H), 1.59
d, J = 88 Hz, 3H). LCMS
[M+1]* = 461.2.

-136-




WO 2024/238221

PCT/US2024/028261

54

Me
{R3-3-{(1-(3-(4 4-difluoropiperidin-1-yh-2,7-
dimesthylguinoxalin-S-yhethyllamino)-6-

methyipicolinic acid

TH NMR (400 MHz, DMSO-ds)
B=853 brd, J=7.2Hz, 1H),
7.55 (5, 1H), 7.43 (d, J = 1.6 Hz,
1H), 7.18 (d, J = 8.8 Hz, 1H),
7.03 (d, J = 8.8 Hz, 1H), 5.53
(m, 1H), 3.51 (m, 4H), 2.67 (5,
3H), 2.40 (s, 3H), 2.33 (s, 3H),
2.25-2.15 (m, 4H), 1.85 (d, J =
6.8 Hz, 3H). LOMS [M+1] * =
456.1.

58

{FR)-2-((1-{2~cyano-3-(3,3-dimethylazelidin-1-yi)-

7-methyiquinoxalin-8-yhethyamino)benzoic

H NMR (400 MHz, CD:0D) &
=7.86(dd, J= 1.6, 8.4 Hz, 1H),
7.53(d, J= 2.0 Hz, 1H), 7.46 (s,
1H), 7.15 - .99 (m, 1H), 6.47
@, J=76Hz 1H), 638 (d, J =
8.8 Hz, 1H), 5.52 (g, J = 6.4 Hz,
1H), 4.25 - 4.04 (m, 4H), 2.36
(s, 3H), 1.63 (d, J = 6.8 Hz, 3H),
1.40 (5, 8H). LCMS [M+1] *=
418.1.

58

acid
Me_zn N i,c:N
g
N N\
il
O HN Me Me
"y
Cl

{R)-B-chlore-3-{{(1-(2-cyano-3-(3,3-
dimethylazetidin-1-y[}-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, CO:0D) &
=756 (d,J = 1.6 Hz, 1H), 7.53
(s, 1H), 7.19 (d, J = 8.8 Hz, 1H),
7.02 (0, J = 8.2 Hz, 1H), 5.48
(@, J=6.8Hz, 1H), 423 - 4.16
(m, 2H), 4.16 - 4.10 (m, 2H),
2.4% (s,3H), 1.70 (d, J = 6.8 Hz,
3H), 1.40 (s, BH). LOMS [M+1]
= 451 2.
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Mes o N CN H NMR (400 MHz, CD20D) 6
%?;NE[N/\ = 187 (dd;u’: 1.8,8.0 Hz;‘iH),
o K\/O 7.85 (md,Jm 1;6 Hz, 1H), “{.01 {5,
1), 719 - 7.00 (m, 1H), 6,49
HO™ E & J=706Hz, 1H), 841, J=
57 = 8.4 Hz, 1H), 5.57 (g, /= 6.8 Hz,
{(F)-2-{(1-(Z2~cyano-7-methyl-3- 1H), 3.96 - 3.87 (m, 4H), 3.83 -
morpholinoquinoxalin-5-yhethyhamino)benzoic | 4 »q (m, 4H), 2.44 (s, 3H), 1.67
acid d, J = 88 Hz, 3H). LCMS
[pM+1] = 418.1.
Me. o~ N _-CN H NMR (400 MHz, CD:0D) &
- \NEN =788, J=18Hz, tH), 7.83
A (s, 1H), 718 (d, J= 8.2 Hz, 1H),
7.02 (d, d= 8.2 Hz, 1H), 5.53
58 (g, J=68Hz 1H),3.98-388
(m, 4H), 3.83 - 3.72 (m, 4H),
2.48 (s, 3H),1.73(d, J=8.8 Hz,
{(R)-8-chioro-3-((1-Z-cvano-7-methyl-3- 3H). LOMS [M+17 = 453.2.
morpholinoguinoxalin-&-yhethylamino)picolinic
acid
Me. . N -CN H NMR (400 MHz, CD:0OD) 8
%?;\NIN‘”\ =7.87(dd, J=1.2, 8.? Hz, 1H),
LA 787 (d, J=18Hz, 1H), 7.52 (5,
Q HN™ “Me o 1H), 7.15 - 6.97 (m, 1H), 6.48
HO G J=78Hz 1H), 638, J=
59 : 8.4 Hz, 1H), 8.53 (g, J= 6.4 Mz,
{Ry-2-((1-{2~cyano-7-methyb-3-(2-0xa-5- 1H), 4.90 (s, 4H), 4.68 - 4.80
azaspiro[3. 3heptan-8-vhguinoxalin-5- (m, 4H), 2.39 (s, 3H), 1.65 (d, J
yhethyhamino)benzoic acid = 6.4 Hz, 3H). LOMS [M+1]' =
430.2.
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60

{Ry-6-chlorg-3-{(1-(2-cyano-7-methyl-3-(2-oxa-6-
azaspiro[3. 3lheptan-6-vhuyuinoxalin-5-
yhethyhamino)picolinic acid

H NMR (400 MHz, CD20D) 8 =
7.80 (d, J= 1.6 Hz, 1H), 7.57 (5,
1H), 7.20 (d, J = 9.2 Hz, 1H),
7.05 (d, J = 9.2 Hz, 1H), 5.48
(@, J = 6.8 Hz, 1H), 4.91 (5, 4H),
4.72 - 457 (m, 2H), 4.84 - 4.59
(m, 2H), 2.43 (s, 3H), 1.72 (d, 4
= 6.8 Hz, 3H). LOMS [M+1]* =
485.2.

Me. .z N

H NMR (400 MHz, CDB:0D) &
=7.88 (dd, J=1.2, 8.0 Hz, 1Hj},
7.61 (s, 1H}, 7.58 (s, 1H}, 7.16

& HND M Me S7.05 (m, 1H), 8.50 @, J = 7.6
81 HOJ\[j Hz, 1H), 6.38 (d, J = 8.4 Hz,
= 1H), 558 (q, J = 6.4 Hz, 1H),
(R)-2-{(1-{Z2-cyano-3-(4 4-dimethyipiperidin-1-yi- 378 @, J= 5.8 Hz, 4H), 2.42 (s,
7-methyiquinoxalin-S-yhethyllamino}benzoic 3H), 1.68 - 1.60 (m, 7H), 1.08
acid (s, BH). LOMS [M+H]': 444 2.
TH NMR (400 MMz, CD:0D) 8
A/[ \[ =782 {brs, 2H), 720 d, J =
/\ e 8.8Hz, tH). 7.02{d J=9.2Hz,
Me 1H), 5.54 (g, J = 6.4 Hz, 1H),
62 F"G | ; 3.81 - 3.72 (m, 4H), 2.45 (5,
X 3Hy, 1.72 (d, J = 6.8 Hz, 3H),
¢l 1682 ¢, J= 56 Hz, 4H), 1.08 (s,
{R)-B-chiors-3-({1-(2-cyano-3-(4,4- BH). LOCMS [M+H] "1 479.1.
dimethylpiperidin-1-yh-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
Moz H NMR (400 MHz, CDL,0D) &
w Ax IN =7.88(d, J=7.6Hz 1H), 7.59
\Av(}g\ (s, 1H), 7.53 (brd, J = 3.2 Hz,
83 /ﬁ\ N Me 1H), 7.15 - 7.06 (m, 1H), 6.49
HO ;’\’ i (brt, J=7.2Hz, 1H), 8.41(d, J

= 8.4 Hz, 1H), 5.55 (g, J = 6.4
Hz, 1H), 4.4 - 4.35 (m, 2H),
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{RYy-2-((1~(2-cyano-3-(3~-methoxy-3-
methylazetidin-1-yh-7-methylquinoxalin-5-

yhethyhamino)benzoic acid

4.28 (dd, J= 10.8, 12.0 Hz, 2H),
3.36 (d, J = 0.8 Hz, 3H), 2.40 (s,
3H), 1.85 (d, J = 6.8 Hz, 3H),
162 (5, 3H). LCMS M + 1] =
432.2.

84

Me. = /NICN
Y
T TR
\ OMe
O HN® TMe Me

HO "/E
Na.
Cl

{(FR)-6-chiore-3-((1-2-cyano-3-(3-methoxy-3-
methylazetidin-1-yh-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, CD:0D) &
= 7.61 (s, 1H), 7.58 (s, 1H),
7.22 (0, J = 9.2 Hz, 1H), 7.07
(d, d = 9.2 Hz, 1H), 5.51 (q, J =
6.8 Hz, 1H), 4.48 - 4.24 (m,
4H), 3.37 (s, 3H), 2.45 (s, 3H),
1.73(d, J= 6.8 Hz, 3H), 162 (s,
3H). LOCMS [M + 1] = 467.1.

85

CN

{(Ry-2-{{1-(2-cyano-7-methyi-3-{4-methyl-4-
{irifluoromethyhpiperidin-1-yhquinoxalin-5-

yhethyhamino}benzoic acid

TH NMR (400 MHz, CD:0D) 8
=7.90 (d, J= 1.6 Hz, 1H), 7.8
d, J = 1.6 Hz, 1H), 7.91 - 7.87
Gn, 1H), 785 (d, J = 1.5 Hz,
1H), 7.80 (d, J = 0.88 Hz, 1H),
7.10 (ddd, J= 1.6, 7.1, 8.6 Hz,
1H), 6.53 - £.46 (m, 1H), 6.41
(d, J= 8.8 Hz, 1H), 5.60 (q, J =
6.8 Hz, 1H), 4.26 (brd, J= 13.6
Hz, 2H), 3.50 - 3.37 (m, 2H),
2.44 (s, 3H), 2.22 - 2.08 (m,
2H), 1.78 - 1.70 (m, 2H), 1.68
(d, J = 8.8 Hz, 3H), 1.38 (5, 3H).
LOMS [M+HT": 498.1.

66

TH NMR (400 MHz, CD:0D) &
= 7.66 (s, 1H), 763 (or s, 1H),
7.20 (0, J = 8.8 Hz, 1H), 7.04
(d, d=9.2Hz, 1H), 5.54 (q, J =
6.8 Hz, 1H), 424 (br t, J =
12.8Hz, 2H), 3.50 - 3.35 (m,
2H), 2.48 (5, 3H), 212 (dt, J =
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{R)-6-chiloro-3-({1-(2-cyano-7-methyl-3-(4- 4.0, 12.8 Hz, 2H), 1.73 (br d, J
methyi-4-{triffuoromethylpiperidin-1- = 6.8 Mz, 5H), 1.37 (s, 3H).
yhguinoxalin-5-yhethylamino)picolinic acid LOMS [M+Nal™: 555.1.
Me H NMR (400 MHz, CD:QD) &
=7.88 (dd, J=1.2, 8.0 Hz, 1H),
7.72 (s, 2Hy, 7.14 - 7.04 {m,
O : 1H), 648 {, J = 7.2 Hz, 1H),
67 HO)\[; ] 8.32 (d, J = 8.4 Hz, 1H), 5.84
= (g, J=68Hz 1H), 272 -264
{Ry-2-((1-(2-cyano-3-cyclopropyl-7- (m, 1H), 2.48 (s, 3H), 1.64 (d, J
methylquinoxalin-S-yhethyhamino)benzoic ackd | . 8.8 Hz, 3H), 1.44 - 1.32 (m,
4H). LCMS [M+1]7 = 373.1.
Me. o~ N~ CN H NMR (400 MHz, CD;0D) &
b \NE[N"\ = 76{? (ddidm 1.8, 8.0 Hz, 'iiii),
L/ 7.53{d, J=2.0Hz, 1H), 749 (s,
0 HF?E Me: 1H), 7.08 (ddd, J= 1.8, 7.2, 8.8
HO ;"’ ! Hz, iH), 6.51 - 6.44 (m, 1H),
&8 S 837 {d, J = 8.4 Hz, 1H}, 5.54
{Ry-2-((1-(2-cyano-7-methyl-3-{pyrrolidin-1- @, J = 6.8 Hz, 1H), 3.95 - 3.88
yhquinoxalin-5-yhethyhamino)benzoic acid (m, 4H), 2.38 (s, 3H), 2.10 (d,
J=38 86.8Hz 4H), 184 (d, J
= 8.4 Hz, 3H). LCMS [M+H] =
402.2.
ME\(/ N § CN H NMR (400 MHz, CD:0D) 8
I\;J;NIN/S :7.53(54 1-}“{), 8 = 7.50(s, 1H)
Py L 718 (d, J = 8.8 Hz, 1H), 7.01
@ HNT Me (d, J=8.8Hz, 1H), 550 (q, J =
69 ! I 8.8 Hz, 1H), 4.05 - 3.77 (m,
V 4H), 240 (5, 3H), 210 (td, J =
Cl 38,64 Hz 4H), 1.71(d, J=84
{R)-8-chioro-3-{{(1-(2-cyano-7-methyl-3- Hz, 3H). LCMS [M+Na} =
{pyreolidin-t-yhouinoxalin-5- 4592,
yhethyhamino)picolinic acid
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Me._z N _-CN TH NMR (400 MiHz, CD:0D) 8
S \NIN . = 760 (s, 1H), 7.57 (s, 1H),
1:><F 719 (d, J = 9.2 Hz, 1H), 7.02
Q HNT TMe (@ = 9.2 Hz, 1H), 5.50 (g, J =
- HO = 8.8 Hz, 1H), 438 - 414 (m,
NY 4H), 2.86 - 2.55 (m, 2H), 2.43
¢l (s, 3H), 1.73 (d, J= 6.8 Hz, 3H).

{K)-5-chloro-3-((1-{Z-cyano-3-(3,3- LOMS [M+Na' = 495 1.

difluoropyirotidin-1-yl}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid

e N -CN TH NMR (400 MHz, CD:0D) &
\%NIN . =787 {dd, J= 1.8, 8.0 Hz, 1H),
A 7.59(d, J= 2.0 Hz, 1H), 7.56 -
Q HN Me 7.52 (m, 1H), 7.07 (ddd, J = 1.8,
HO™ 3 7.2, 8.4 Hz, 1H), 6.50 - 8.44 {m,
71 o 1H), B.38 (d, J = 8.4 Hz, 1H),
{(Fy-2-({1-(2-cyano-3-(3, 3-difluorcpyrrolidin-1-yi)- 553 (q. J = 6.4 Hz, 1H), 4.36 -
7-methyiquinoxalin-S-yhethyllamino)}benzoic 424 (m, 2H), 4.23 - 413 (m,
acid 2H), 2.65 - 2.53 (m, 2H), 240
(s, 3H), 166 (d, J= 6.4 Hz, 3H).

LCMS [M+H] "= 438.2.
Purified by 8FC after
saponification: First eluting final
product {Example 724) ™M
NMR (400 MHz, CD2OD) § =
HO ;”’ | 7.76 (brd, J= 7.6 Hz, 1H), 7.54
= (s, 1H), 7.38 (5, 1H), .82 (4, J
_ 2-({{(R)-1-(2-cyana-3-{(S)-3-methoxypyrrolidin-1- | _ 7.6 Hz, 1H), 6.34 (, J = 7.2
and yi}-7-methyiquinoxalin-5-yliethyhamino)bsnzoic Mz, 1H), 6.14 (d, J = 8.4 Hz,
728 acid 1H), 5.44 (q, J = 6.8 Hz, 1H),
OR 412 (brd, J= 4.0 Hz, 1H), 3.98
Me /TNICN - 3.82 (m. 4H), 3.32 (s, 3H),
L Sy NN Oe 2.28 (s, 3H), 2.21 - 2.14 (m,
o }-;N"L“’Me L/ 1H), 2.12 - 2.08 (m, 1H), 1.52
{ (d, J = 6.6 Hz, 3H). LCMS

[M+1]* = 432.0.
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2-{{Ry-1-{Z-cyano-3-((R)-3-methoxypyrrolidin-1-
yi)-7-methylquinoxalin-5-yethyhamino)benzoic

acid

Second eluling final product
{Example 72B): 'H NMR (400
MHz, CDOD) 6 =783 (dd, J=
1.6,80Hz, 1H),7.868 (d,J=18
Mz, 1H), 7.52 (s, 1H), 712
(ddd, J = 1.8,7.2, 84 Hz, 1H),
8.52-848( J=7.2, 1H), 6.40
(d, /=84 Hz 1H), 558 (g, Jd=
8.8 Hz, 1H), 424 - 420 {m,
1H), 4.10 - 3.98 (m, 4H), 3.42
s, 3H), 2.40 (s, 3H), 2.32-2.28
{m, tH), 2.22 - 212 (m, 1H),
1.86 (d, J= 8.8 Hz, 3H). LCMS
[Me] = 432.0.

73

= CN
. \I
Civ

Ci
G-chioro-3-{((1R)-1-2-cyano-3-3-
methoxypyrrolidin-1-yh-7-methylquinoxalin-5-

yhethvhamino)picolinic acid

First eluting isomer:

H NMR (400 MHz, methanol
diy&=7.55 (s, 1H), 7.53 (s, 1H)
7.20 (d, J =82 Hz, 1H), 7.02
{d, J=88Hz tH), 558-548
(m, tH), 852 {g, J = 8.4 Hz,
1y, 4.24 - 416 (m, 1H), 4.08 -
3.82 (m, 4H), 3.41 (3, 3H), 2.41
(s, 3H), 2.38 - 2.08 (m, 2H),
1.72 (d, J = 6.8 Hz, 3H). LCMS
[M+1] "= 487 2.

Second eluting isomer;

H NMR (400 MMz, methanol-
dyy & = 7.58 (s, 1H), 7.54 (s,
1H), 7.20 (d, J = 8.8 Hz, 1H),
7.02 (@, 4= 92 Hz, 1H), 5.51
{g, J=6.8Hz 1H), 423 - 417
{m, 1H), 4.07 ~ 3.82 (m, 4H),
3.42 (s, 3H), 2.42 (s, 3H), 2.33
- 2.23 (m, 1H), 2.21 - 2.08 {m,
1H), 1.72 (d, J = 6.8 Hz, 3H).
LCMS [M+1] = 487 .3
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2

& N /f”N
AN
\@ X
N NH
I Me

M
e

H NMR (400 MHz, CD:0D) 8
=781 - 7.52 (m, 2H), 7.19 (dd,
J=7.2,02Hz, 1H), 8984 {t, J =

2-(({(Ry-1-2-cyano-3-(({{R)-2 2-difluoro-1-
methyicyclopropyhmethylaming)-7-

methylquinoxalin-5-yhethyhamino)benzoic acid

O HN™ "Me 8.8 Hz, 1H), 870 ~ 555 (m,
74 HO/L\/ . = 1H), 3.96 - 3.75 (m, M), 2.42
F
Nﬁ//ij {s, 3H), 169 {dd, J= 186,64
& Hz, 3H), 1.56 - 148 (m, 1H),
§-chioro-3-(((1 R)-1-(2-cyano-3-({(2, 2-diftuoro-1- | 1.35 (s, 3H), 1.27 - 1.13 {m,
methylcyclopropyhmethyhamino)-7- 1H). LCMS [M + Na] " = 508.1.
melhyiquinoxalin-S-yhethyhamino)picolinic acid
i i [ 3
Mo Ny ,:«/N Purified by SFC prior to
| saponification:
. £
N°NH Mo First eluting isomer leading to
O HNT "Me L\g final compound 75A: 'H NMR
O E £ (400 Mz, CDOD) & = 7.80
F
2y {dd, J= 1.8, 8.0 Hz, 1H), 7.80
2-({(R)-1-(2-cyano-3-((((S)-2, 2-difluoro-1- | (0, J= 2.0 Hz, 1H), 7.55 (d, J =
methyicyclopropyymethylamino)-7- 0.8 Hz, 1H), 742 - 7.068 (m,
methylguinoxalin-5-yhethylamino)benzoic acid | 1H), 8.51 ¢, J = 7.2 Hz, 1H),
AND §34 {d, J= 84 Hz, 1H), 566
{q, J= 6.8 Hz, 1H), 3.86 - 3.80
Me N %N A ;
. \@ \j\ (m, 2H), 2.41 (5, 3H), 183 (d, J
) Y N7 NH = 6.8 Hz, 3H), 1.60 - 1.52 {m,
and Me
. O HNT “Me : 1H), 1.36 ( J = 2.0 Hz, 3H),
! i
A 1.22 - 1.14 (m, 1H). LCMS [M +

11 = 4521

Second sluling isomer leading
to final compound 75B: H
NMR (400 MHz, CD0D) & =
7.81 {dd, J = 1.8, 8.0 Mz, 1H),
7.59d, J=18Hz, 1H), 7.55 (5,
1), 714 - 7.05 (m, 1H), 8.52
,J=72Hz, 1H),834d, J=
8.4 Hz, 1H), 564 (g, J=6.8Hz,
TH), 3.8 (br d, J = 144 Hz,
1H), 3.77 {d, J = 14.8 Hz, 1H),
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2.41 (s, 3H), 1.63(d, J=6.4 Hz,
3H), 1.6 - 1.53 {m, 1H), 1.37 -
1.33 (m, 3H), 122 - 1.14 (m,
TH), LCMS [M + 1]+ = 452.1.

&-chloro-3-({{(R)-1-(2-cyano-3-{{R)-4 4-diflucro-3-
methylpiperidin-1-yl}-7-methylquinoxalin-5-
yhethyhamino)picolinic acid

=N H NMR (400 MHz, CD:0OD) &
Mew o~ Ny -7
E =788 (dd, J= 1.8, 8.0 Hz, 1H),
X <
N™RNH 7.58 (d, J = 2.0 Hz, 1H), 7.53
O HNT TMe Q {d, J=08Hz, 1H), 713 -7.04
HO™ [ AN (m, 1H), 6.53 - 6.44 (m, 1H),
76 = 836 (d, J= 84 Hz, 1H), 559
(R)-2-((1-(2-cyano-3-((3,3- @, J=68Hz 1H), 454 - 434
difiuorocyclobutyhamino)-7-methylquine:@lin-5- | (m, 1H), 3.18 - 2.98 {m, 2H),
yhethyhamincibenzoic acid 2.85 - 273 {m, 2H), 2.39 (s,
3H), 163 (d, J = 6.4 Hz, 3H).
LCMS [M+1] "= 4381,
=N H NMR (400 MHz, CDOD) 8
Me F N\ P
w/: j\ = 760 (s, 1H), 7.59 (s, 1H),
2 =
N° NH F.20 (d, J = 8.8 Hz, 1H), 8.87
O HNT "Me ¢ {d, J=98.2Hz, 1H), 561 - 555
/ m M), 4.52 - 4.43 {m, 1H),
77 HOJJ}% % ( ), (m, 1H)
No\\r 3.20-3.04 (m, 2H),2.86-2.76
Ci (m, 2H), 2.44 (s, 3H), 1.71 (d, J
{R)-6-chioro-3-{(1-{2-cyano-3-{(3,3~ = 8.8 Hz, 3H). LOMS [M+Na}
difluorocyclobutylamino)-7-methylguinoxalin-5- | = 4851
yhethyhaming)picolinic acid
1 { 5
Me /N%/’?’?N H NMR (400 MHz, CD:0D) &
! =769-7.58 (m, 2H), 718, J
S N Me
N NK:(; =82 Hz, iH), 7.02(d, J= 8.2
O HNT Me o Hz, 1H), 5.52 (q, J = 6.8 Hz,
HO' 4 ] 1H), 4.38 - 4 .20 {m, 2H), 3.56 -
T8A N 3.44 (m, 1H), 3.26 - 316 (m,
Ci 1H), 2.46 (s, 3H), 2.42 - 2.15

(m, 3H), 1.73 (d, J = 8.8 Hz,
3H), 115 (d, J = 6.8 Hz, 3H).
LOMS [M+H] 5012,
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788

g-chiorg-3-{{{Ry-1-(2-cyano-3-({8)-4,4-difluoro-3-
methylpiperidin-1-yl}-7-methylquinoxalin-5-

yhiethyhaming)picolinic acid

TH NMR (400 MHz, CD:0D) &
=7.72-7.58 (m, 2H), 7.20 (d, J
=92 Hz, 1H), 7.02 (d, J = 9.2
Hz, 1H), 5.54 (g, J = 6.8 Hz,
1H), 4.42 - 4.14 {m, 2H), 3.55 -
3.41 (m, 1H), 3.26 (or dd, J =
11.2,12.8 Hz, 1H), 2.48 (5, 3H),
2.43-210(m, 3H), 1.73(d, J =
6.8 Hz, 3H), 1.14 (d, /= 6.8 Hz,
3H). LCMS [M+1]' = 501.2.

N
Me F E,Nf’
G HN Me [\’ FF

HO

TH NMR (400 MHz, CD:0D) &
=788 (brd, J = 8.0 Hz, 1H),
7.65 (3, 1H), 7.80 (brd, J= 7.2
Hz, 1H), 7.09 (g, J = 6.8 Hz,
1H), 8.53 - 8.44 (m, 1H), 5.40
(d, J = 8.4 Hz, 1H), 5.57 (q, J =

2-{{F)-1-{2-cyano-3-((R)-4,4-difluoro-3-
methylpiperidin-1-yl}-7-methylquinoxalin-5-

yhethyhamino}benzoic acid

7GA 2-(({R)-1-(2-cyano-3-((S)-4 4-difluoro-3- 8.8 Hz, 1H), 4.37 - 415 (m,
methylpiperidin-1-yI)-7-methylquinoxalin-5- 2H}, 3.55 - 3.42 {m, 1H), 3.29 -
vhyethyhaminojbenzoic acid 348 (m, 1H), 244 (brd, y=4.0
Hz, 3H), 2.40 - 2.08 {m, 3H),
1.87 {d, J = 8.8 Hz, 3H), 1.13
{d, J = 6.8 Hz, 3H). LCMS
[M+1] = 466.2.
Mew_on N 2N H NMR (400 MHz, CD:0D) &
E I =7.90 {(dd, J=1.2, 8.0 Hz, 1H),
Vil NQ:QMG 788 (d, J=16Hz, 1H), 7.85 (5,
O HNT “Me FF H), 712 (dt, J = 1.8, 7.6 Hz,
HO =~ 1H), 8.52 &, J = 7.8 Hz, 1H),
798 D | 842 (d, J=84Hz, 1H), 583 -

5.51 (m, tH), 4.39 - 421 (m,
2H), 3.59 - 3.48 (m, 1H), 3.26
(br dd, J = 10.8, 12.8 Hz, 1H),
2.47 (s, 3H), 2.44 - 2.19 (m,
3H), 1.69 (d, J = 6.8 Hz, 3H),
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1.16 (d, J=86.8 Hz, 3H). LOCMS
[RA+H]": 466.2.
H NMR (400 MHz, CD:0D) &
=780 (s, 1H), 7.56 (r d, J =
8.6 Hz, 1H), 718 {dd, J = 3.2,
9.2 Hz, 1H), 7.04 (dd, J = 5.2,
8.2Hz, 1H), 549 (g, J=6.4 Hz,
80 1H), 4.45 - 4.18 (m, 3H), 3.82 -
i 382 (m, 1H), 2.82 {t, J = 8.0,
8-chiore-3-{({1R)-1-{2-cyano-3-(3,3-difflucre-4- | 164 Hz, 1H), 243 (d, J = 2.4
methylpyrrolidin-1-yi)-7-methyiquinoxaiin-5- Hz, 3H), 1.73 (d, J = 6.4 Hz,
yhethyhamino)picolinic acid 3H), 125 {(d, J = 6.4 Hz, 3H).
LCMS [M+11" = 5091,
Me_ Ny /’?”N
™y E NJ\E\;’/\><F
0 HN TMe L\”\ F
i Me
81 HG
2-({{(1R»1-(2-cyano-3-(3,3-difluoro-4~
methyvipyrrolidin-1-yb-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid
Me N\\\ ,:/N H NMR (400 MHz, CDa0D) 6
/L/ =7.68-782(m, 2H), 7184, J
\@N/ N E = 8.8 Hz, 1H), 7.02 (d, J = 8.8
o HN Me W* Hz, 1H), 555 (4, J = 6.4 Hz,
Ho’k(f i " 1H), 3.88 - 3.79 (m, 4H), 2.46
82 N (s, 3H), 210 (s, 4H), 1.73 (d, J
\g = 6.4 Hz, 3H). LOMS [M+H] *=
(Fy-8-chloro-23-((1-(2-cyano-7-methyl-3-(1,1,2,2- | 548.2.
tetraftuoro-8-azaspiro]2.8joctan-8-yhquinoxalin-
S-yhethyhamino)picolinic acid
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83

Ci
{R)-6-chioro-3-({1-(2-cyano-3-(3,4-
dihydroisoguinolin-2{1 Hy-yh-7-methyiguinoxalin-

S-yhethylamino)picolinic acid

H NMR (400 MHz, CD:0D) 8
=7.63 (d, J= 3.6 Hz, 2H), 7.27
(ord, J=4.4Hz, 1H), 7.20 (d, J
= 4.4 Hz, 3H), 7.15 (d, J = 8.8
Mz, 1H), 7.00 (d, J = 8.8 Hz,
1H), 5.58 (q, J = 6.4 Hz, 1H),
4.92 (ord, J= 4.8 Hz, 2H), 4.12
{t, J = 6.0 Hz, 2H), 3.12 (br t, J
= 5.6 Hz, 2H), 2.45 (s, 3H), 1.72
d J = 6.8 Hz 3H). LCMS
[M+Nal* = 521.1.

84

{Ry-2-({(1-(2-cyano-3-(3 4-dihydroisogquinolin-
201h-yh-7-methylquinoxatin-5-
vhyethyhaminojbenzoic acid

TH NMR (400 MHz, CD:0D) &
=7.88(d, J= 7.6 Hz, 1H), 7.61
(d, J=10.8 Hz, 2H), 7.26 (br d,
JE44Hz M), 719, J=4.4
Hz, 3H), 7.08 (1, J= 7.6 Hz, 1H),
6.49 (1, J = 7.6 Hz, 1H), 6.39 (d,
J= 8.4 Hz, 1H), 560 (q, J= 6.8
Hz, 1H), 4.93 (d, J = 6.8 Hz,
2H), 412 (g, J = 6.4 Hz, 2H),
3.13 (a0, J= 4.8 Hz, 2H), 2.43 (s,
3H), 1.86 (d, J = 6.8 Hz, 3H).
LOMS [M+H]" = 484.2.

85

G HN

A

&Y
Ci
{R)-8~-chlore-3-({(1~-E-cvano-3-(B~cyano-3 4~

&

dihydroisoquinolin-2{1H)-yh-7-methviguinoxalin-
S-yhethyliamino)picolinic acid

H NMR (400 MHz, CD:0D) 5
= 787 (s, 2H), 7.82 (s, 1H),
7.59 - 7.54 {(m, 1H), 7.53 - 7.49
(m, tH), 7.15 (d, J = 8.8 Hz,
1H), 8.98 (d, J = 8.8 Hz, 1H),
5.51 (g, J = 6.4 Hz, 1H), 5.02 -
4.95 (m, 2H), 4.14 (t, J= 8.0 Hz,
2H), 3.22 - 315 (m, 2H), 2.47
(s, 3H), 1.71 (d, J= 6.4 Hz, 3H).
LOMS [M+23] * = 546.1.
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86

N
Mé,\@f\if
S
NN

HNT

O Me = i
HO f"J\I o
M

{Ry-2-((1-(Z2-cyano-3-(B-cyano-3,4-
dihydroisoguinolin-2(1 H)-yh-7-methyiquinoxalin-
S-yhethyhamino)benzoic acid

TH NMR (400 MHz, CD:0D) &
=7.88 (dd, J= 1.2, 8.0 Hz, 1H),
7.85 (5, 1H), 7.62 (brd, J= 10.0
Hz, 2H), 7.57 - 7.53 (m, 1H),
7.51- 747 (m, AH), 7.08 (4, J =
7.2 Hz, 1H), 6.50 (t, J = 7.6 Hz,
1H), 6.38 (d, J = 8.8 Hz, 1H),
5.55 (d, J = 6.8 Hz, 1H), 5.00 -
4.92 (m, 2H), 4.21 - 407 (m,
2H), 3.18 (or d, J = 5.2 Hz, 2H),
2.45 (5, 3H), 1.65 (d, J= 6.8 Hz,
3H). LOMS [M+HJ = 489.2.

87

¢
{R)-8-~chloro-3-{(1-(2-cyano-3-(8-flucro-3,4-
dihydroisoguinolin-2(1 H}-yh-7-methyiguinoxalin-

5-yhethylamino)picolinic acid

TH NMR (400 MHz, DMSO-ds)
B=8.85 (brs, 1H), 7.66 (s, 2H),
7.36 (dd, J = 8.8, 6.0 Hz, 1H),
748 (d, J = 8.8 Hz, 1H), 7.13 -
7.02 (m, 2H), 6.94 (brd, J= 0.2
Hz, 1H), 5.52 - 537 (m, 1H),
4.87 (g, J = 16.4 Hz, 2H), 4.04
A, J=6.0Hz 2H), 3.08 (brt, J
= 6.0 Hz, 2H), 2.42 (s, 3H), 1.62
(d, J = 6.8 Hz, 3H).

88

N

MEWTNT}
L
O HNT "Me L\C

AT O

o

(Ry-2-({1~-(2-cyano-3-(6-fluore-3,4-
dihvdroisoquinalin-2{1 H)-vh-7-methyiquinoxalin-

S-yhethyhamino)benzoic acid

TH NMR (400 MHz, DMSO-de)
5= 8.54 (brs, 1H), 7.78 (dd, J
= 1.8, 7.6 Hz, 1H), 7.85 (s, 1H),
7.84 (s, 1H), 7.35 (dd, J = 6.0,
8.4 Hz, 1H), 7.18 - 698 (m,
3H), 6.49 ¢, J = 7.8 Hz, 1H),
6.43 (d, J = 8.0 Hz, 1H), 5.51 -
5.48 (m, 1H), 4.97 - 4.79 {(m,
2H), 4.07 - 4.03 (m, 2H), 3.15 -
3.08 (m, 2H), 2.42 (s, 3H), 1.61
d, J = 88 Hz, 3H). LOMS

{
IM+Nal* = 504.2.
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89

(Ry-2-((1-(2-cyano-3-(3 4-dihydro-2,7-
naphthyridin-2{1H)-yh-7-methyiguinoxalin-5-
yhethybamino}benzoic acid

TH NMR (400 MHz, DMSO-ds)
=859 (brs, 1H), 8.50 (s, 1H),
8.35 (d, J = 5.2 Hz, 1H), 7.78
(d, J=7.6Hz, 1H), 7.66 (5, 1H),
7.85 (s, 1H), 7.25 (d, J= 4.8 Hz,
1H), 7.12 (brt, J = 7.8 Hz, 1H),
.49 (t, J= 7.6 Hz, 1H), 6.41 (br
d, J = 8.4 Hz, 1H), 5.49 - 5.48
(m, 1H), 4.99 - 4.88 (m, 2H),
411 - 4.03 (m, 2H), 3.09 (or s,
2H), 2.42 (s, 3H), 1.59 (d, J =
6.8 Hz, 3H). LOMS [M+1] * =
485.2.

90

IS
- N
9 HN 7
HO)Y’ [
Na
Cl
{R}-8-chioro-3-({1-{(2-cyano-3-{4-(2-
cyclopropylacetylpiperazin-1-yh}-7-

methviguinoxalin-5-yhethyhamino)picolinic acid

TH NMR (400 MHz, CD20D) 3
= 767 {d, J = 4.5 Hz, 2H), 7.20
(d, J=8.8Hz, 1H), 7.05 (@, J=
8.8 Hz, 1H), 5.53 (g, J = 6.4 Hz,
1H), 3.90 - 3.76 (m, 8H), 2.47
(s, 3H), 2.43 (d, J = 6.8 Hz, 2H),
1.74 (d, J = 8.4 Hz, 3H), 1.12 -
1.01 (m, 1H), 0.61 - 0.54 (m,
2H), 0.23 (@, J = 4.8 Hz, 2H).
LOMS [MeH]= 534.3.

g1

(R)-2-{{1-{2~cyano-3-{4-(2-
cyclopropylacetyhpiperazin-1-y-7-

methylguinoalin--yhethyhamino)benzoic acid

TH NMR (400 MHz, CD.OD) 5
= 7.91 - 7.84 (m, 1H), 7.67(,
1H), 7.63 (s, 1H), 7.14 - 7.08
(m, 1H), 8.49 ¢t, J= 7.6 Hz, 1H),
6.41 (d, J = B.4 Hz, 1H), 5.57
(@, J = 6.4 Hz, 1H), 3.80 - 3.76
(m, 8H), 2.45 (s, 3H), 2.42 (d, J
= 6.8 Hz, 2H), 168 (d, J = 6.8
Hz, aH), 1.11 - 1.00 (m, 1H),
0.60 - 0.53 {m, 2H), 0.26 - 0.19
(m, 2H). LOMS [M+H]" = 4993,
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G2A
and
928

Yy,
l\/N\ﬂ/M‘b’i'F

O

N

e

Me /;\/i[i\i\\(/
'

O HNT YMe

HO = )
N
Cl
8-chiloro-3-({{R)-1-(2-cyano-3-(4-(2-((S}-2,2-
difluorocyciopropyhacetybpiperazin-t-yi)-7-
methylguinoxalin-5-yhethyhamino)picolinic acid
AND

Cl
&-chiloro-3-({((Ry-1-(2-cyano-3-(4-(2-((R)-2,2-
diffuorocyclopropyhacetyhpiperazin-1-yi}-7-

methyiguinoxalin-S-ylethyhamino)picolinic acid

Purified by E&FC prior io

saponification:

First eluting isomer leading o
final compound 82A; H NMR
(400 MMz, CD=0D} 8 = 7.70 -
785 (m, 2H), 721 @, J= 838
Mz, 1H), 7.05 d, J = 9.2 Hz,
1+, 5.53 (g, J = 8.8 Hz, 1H),
3.95 - 3.78 (m, 8H), 2.70 {br d,
J= 7.2 Hz, 2H), 248 (5, 3H},
2.02-185(m, iH), 1.74 d, J=
6.8 Hz, 3H), 1.88 (m, 1H), 1.21
- 1.08 (m, 1H). LCMS [M+Na] "
= 592.2.

Second eluting isomer ieading
to final compound 928 'H
NMR (400 MKz, CD:0D) 8 =
7.87 (5, 2H),7.20{d, J= 8.8 Hz,
1H), 7.08 (d, J = 8.2 Hz, 1H),
5583 (g, J=6.8 Hz, 1H), 3.91 -
374 (m, 8H), 270 (brd, J=7.2
Hz, 2H), 247 (s, 3H), 1.83 {m,
1H), 1.74 (d, J = 6.8 Hz, 3H),
1.58 (m, 1H), 1.19 - 1.07 (m,
1H). LCMS [M+Na] © = 592.2.

LVNNF

O HNT TMe
HOT N ©
L |

2H{({(1Ry-1-{2-cyano-3-{4-(2-(2,2-
difluorocyciopropyhacetybpiperazin-1-yi)-7-

methylquinoxalin-S-ylyethybhamino)benzoic acid
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Me ,NV/
,;,\ /j[j
G HN Me ‘\‘
h S
04 HOT T
Nﬁ/
Ci

8-chiore-3-{{1 K¥)}-1-(2-cyano-3-{1-hydroxy-6-
azaspiro[3.5lnonan-8-yi)-7-methyiquinoxalin-5-

yhiethyhaming)picolinic acid

Q5A
and
958

/’N
Me L i N\:[ff}
P ™
S N N/\%
O HNT Me l\\,/ OH

HO= /i
N
2-{(1R1-Z~cyano-3-((1R)}~1-hydroxy-6-
azaspiro[3.5Inonan-8-yh-7-methylquinoxalin-5-
yhethyhamino}benzoic acid
AND

M
e\g I /\\[‘ﬁ

Ho‘ o 3
by
2-{{(1 Ry1-{Z~cyano-3-{(1 S)-1-hydroxy-6-
azaspiro[3.5inonan-8-yh-7-methylquinoxalin-5-

yhethyDaminojbenzoic acid

Purified by SFC after

saponification:

First eluting isomer 85A; 'H
NMR (400 MMz, DMSO-dg) 8 =
12.68 (brs, 1H), 8.48 (brs, 1H),
7.79 {dd, 4= 1.2, 8.0 Hz, 1H),
7.69-7.53 (m, 2H), 7.25 - 7.07
(m, 1H), 6.50 @, J= 7.6 Hz, 1H),
841 {, J=8.0Hz, 1H), 5.50 {br
s, 1H), 4.94 (or s, 1H), 3.97 -
3.84 (m, 2H), 3.78 (br dd, J =
§.0,12.8Hz, 1H), 3.48 (brdd, J
=2.4,12.8 Hz, 1H), 3.41 - 3.40
(m, 1H), 2.41 (s, 3H), 2.18 -
2.04 (m, 1H), 1.82 - 1.85 (m,
5H), 1.61 (brd, J = 5.6 Hz, 3H),
1.53 - 1.38 (m, 2H). LOCMS
[M+1] " = 472.2.

Second eluting isomer 958: H
NMR (400 MHz, DMSO-ds) 6 =
12.69 (brs, 1H), 8.47 (brs, 1H),
7.79 {dd, J = 1.8, 8.0 Hz, 1H),
780 (d, J= 0.8 Hz, 1H), 7.57
{d,J=20Hz, 1H), 7.21-7.02
{m, 1H), 8,48 {1, J= 7.6 Mz, 1H),
5.38 (dd, J= 8.4, 14.8 Hz, 1H),
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552 (brd, J= 6.4 Hz, 1H), 5.20
<472 {(m, 1H), 4.27 (brdd, J =
9.8, 12.8 Hz, 1H), 4.03 - 3.88
(m, 1H), 3.80 (e t, J = 7.2 Hz,
1H), 3.54 (br dd, J = 3.2, 13.2
Hz, 1H), 3.44 - 3.40 {m, 1H),
2.39 (s, 3H), 2.18 - 2.08 (m,
1H), 1.96 - 1.84 {m, 1H), 1.83 -
1.65 (m, 4H), 1.80 (br dd, J =
2.4,6.4 Hz, 4H), 1.26 - 1.19 (m,
1H). LCMS [M+1]* = 472.2.

96A
And
268

N

\T

Ci
g-chioro-3-({(1 Ry-1-(2-cyano-7-methyl-3-(3-(1-
methyl-1H-pyrazoh-5-y})-8-

azabicyclo]3.2 1loctan-8-vhguinoxalin-5-

yhethyhamino)picolinic acid
AND

8-chilore-3-({(1 R)-1-{2-cyano-7-methyk-3-(3-(1-
methyl-1H-pyrazolk-5-y1-8-
azabicyclo]3.2. 1joctan-8-yhguinoxalin-5-

yhethyhamino)picolinic acid

Furified by SFC prior o

sapoenification:

First ehiting isomer leading to
98A: M NMR (400 MHz,
COOD8=7.82(d, J=1.8Hz,
1H), 7.87 (s, 1H), 7.31 (d, J =
2.0Hz, 1H), 714 {d, = 9.2 Hz,
1H), 6.98 (d, J = 8.8 Hz, 1H),
602 (d, J= 2.0 Hz, 1H), 5.58
{g,J=68Hz 1H), 518 - 506
{m, 2H), 3.86 (s, 3H), 3.53 -
3.42 (m, 1H), 2.43 (s, 3H), 2.24
-1.85 (m, 8H), 168, /=88
Hz, 3H). LOMS [M+1] "= 557 .3,

Second eluling isomer leading
fo 96B: M NMR (400 MHz,
methanol-dy § = 762 (s, 1H),
7.59 (s, 1H),7.36 (d, J= 2.0 Hz,
1Hy, 716 (d, J = 8.8 Hz, 1H),
7.00 (d, J= 8.2 Hz, 1H}, 8.25
{d,J=106Hz 1H), 853 (g, J=
8.8 Hz, 1H), 515 ~ 5.08 {m,
1Hy, 5.05 - 4.88 (m, 1H), 3.74
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(s, 3H), 3.18 - 3.07 (m, 1H),
2.84 - 271 (m, 2H), 2.44 (5,
3H), 2.22 - 2.00 {m, 2H), 1.97 -
1.84 (m, 2H), 1.82 -~ 1.73 (m,
2H), 1.72 (d, J = 8.4 Hz, 3H).
LOMS [M#1] * = 557.3,

B7A
and
978

N Nfz
O HNT "Me R

| I/
a Newpg
HO™ S Me” N

2-{{(1Ry-1-(2-cyano-7-methyl-3-({(1R 53}-3-{1-
methyl-1H-pyrazoh-b-yi-8-
azabicyclofd 2 1joctan-8-vhguinoxalin-5-

yhyethyhaminojbenzoic acid
AND

/
Me”NW

2-({{1Ry»1-(Z-cyano-7-methyl-3-(1R 55)-3-(1-
methyl-1H-pyrazol-5-yi-8-
azahicyclo]3.2.1joctan-8-yhauinoxalin-5-

yhethyhamino)benzoic acid

Purified by

saponification:

SFC prior to

First eluting isomer leading to
87A: 'H NMR (400 MHz,
CD0Dy6=7.86(d, J=8.0Hz,
1H), 7.89 - 7.55 (m, 2H), 7.31
(d, J=18Hz 1H), 707 - 892
{m, 1H), 6.47 (4, J= 7.2 Hz, 1H),
8.38 (d, J = 8.4 Hz, 1H), 8.02
(d, J=18Hz 1H), 588 - 552
{m, 1H), 5.14 ~ 5.05 (m, 2H),
3.85 (s, 3H), 3.51 - 3.38 (m,
1H), 2.40 (5, 3H), 225 - 1.83
{m, 8H), 183 {d, J = 6.8 Hz,
3H). LOMS [M+Na]* = 522.2.

Second sluting isomer leading
to 87B: 'H NMR (400 MHz,
DMSO-dsy 8 = 847 (br s, 1H),
7.78 {dd, J = 1.8, 8.0 Hz, 1H),
7.81 (d, J= 84 Hz, 2H), 7.29
{d, J=20Hz, 1H), 711 ¢, d=
F2Hz 1H), 848 ({, J= 7.2 Hz,
), 840 (d, J = 84 Hz, 1H),
8.22 (d, J= 1.8 Hz, 1H), 852 -
540 (m, 1H), 5.07 - 495 (m,
2H), 3.85 (s, 3H), 3.07 - 3.03
{m, tH), 2.70 - 2.62 {m, 2H},
2.40 (s, 3H), 2.14 - 2.08 {m,
2H), 1.87-1.79 (m, 2H), 1.75 -
1.87 (m, 2H), 160 d, J=64
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Mz, 3H).
LOMS [M+23] * = 522.2.

Q8A
and
98B

T
N
AN

|
N~y

HO” ™
Me

Me o N\
g9
Q HN™ Me
J
2-({{(1 Ry-1-(2-cyana-7-methyl-3-((1R,58)-3-(1-
methyl-1H-pyrazol-3-yi)-8-
azabicyclof3.2 1loctan-8-yvhguinoxalin-5-

yhethyhamino}benzoic acid
AND

E\Ae

2-({(AR-1-(2-cyano-T-methyl-3-{{(1 R, 55)-3-(1-
methyi-1H-pyrazol-3-yH-8-
azabicyclo]d 2. 1joctan-8-yhguinoxalin-5-

yhiethyhamino)benzoic acid

Purified by SFC prior to
saponification:

First eluting isomer leading to
98A: TH NMR (400 MHz,
CDCR) 8§ =8.32-8.05 (m, 1H),
7.86{d, J=8.0Hz, 1H), 7.57
{brs, 2H), 7.24 (d, J = 2.0 Hz,
1HY, 748 - 711 {m, 1H), 6.56
¢, J=68Hz 1H),0.44-8.35
{m, 1H),8.01 {d, J= 2.4 Hz,
1H), 5.54 (m, 1H), 8.22 - 5.18
{m, 2H), 3.85 (s, 3H), 3.48 ~
3.38 {m, 1H), 2.43 (5, 3H),
2.22-241 (m, 4H), 2.18-2.00
{m, 4H), 167 {d, J=86.8 Hz,
3H). LOMS [M+1] 7 = 522.2.

Second eluting isomer leading
10 988 'H NMR (400 MHz,
CDCIs) 6 = 8.36 - 8.13 (m, 1H),
7.88 (d, J=786Hz 1H), 7.56
(s, 1H), 7.55 (s, tH), 7.28 (d, J
=20Hz, tH),7TA7 L, J=T786
Hz, 1H),8.56 ¢, J= 7.2 Hz,
1H}, 6.38 (wd, J= 8.4 Hz,
1H), 616 d, J= 2.4 Hz, 1H),
5.57 - 847 (m, 1H), 5.21 - 5.08
{m, 2H}, 3.89 (5, 3H), 3.15 -
3.04 (m, 1H), 2.867 - 2.56 (m,
2H), 2.43 (s, 3H),2.38-2.29
(m, 2H), 2.02 - 1.90 (m, 2H),
1.89-1.81 (m, 2H), 168, J
= 8.4 Hz, 3H). LOMS [M+1] " =
522.2.
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384
and
298

,/;;,N

X
H NN
O HNT Me L:f/ S
i Ly
HO™ N
E Me
e

2-({(1R)y-1-(2-cyano-7T-methyl-3-((1 R, 55)-3-(1-
methyl-1H-pyrazol-4-vi)-8-
arabicycio]3.2 1loctan-8-yhguinoxalin-5-

yhethyhamino)benzoic acid
AND

2-{{(1RY-1-(2-cyano-7T-methyl-3-((1 R 5 5)-3-(1-
methyl-1H-pyrazol-4-yH-8-
azabicyclo]3.2 1joctan-8-yvhguinoxalin-5-

yhethyhamino}benzoic acid

Purified by E&FC prior io

saponification:

First eluting isomer leading to
98A; H NMR (400 MHz,
DMSO-de} 3 = 12.88 (brs,
1H), 8.43 (brd, J=6.4 Hz,
1), 7.78 (dd, J= 1.8, 8.0 Hz,
1H)y, 7.81 (s, 1H), 7.58 (5, 1H),
7.43 (s, 1H), 7.24 (s, 1H), 7.12
-7.04 (m, 1H), 6494, J=78
Hz, 1H),8.40 (d, J= 8.4 Hz,
1H), 5.56 - 5.44 (m, 1H), 5.08
{brs, 1H}, 5.0C (brs, 1H), 3.72
(s, 3H}, 3.23 - 310 {m, 1H,
2.40 (5, 3H), 2.16 - 2.05 {m,
2H), 2.01 - 1.82 {m, 8H), 1.59
(d, J= 8.8 Hz, 3H). LCMS
[M+231* = 544 3.

First eluting isomer feading to
99B: 'H NMR (400 MHz,
DMSO-de) § = 12.69 (br s,
1H), 845 (brd, J= 8.8 Hz,
1H), 7.78 (dd, 4= 1.8, 8.0 Hz,
1H), 7.64 (s, 1H), 7.81 (s, 1H),
7.509(d, J= 1.8 Hz, 1H), 7.42
(s, 1H), 7.17 - 710 {m, 1H),
6.49 {1, J= 7.2 Hz, 1H), 6.40
(d, J= 8.4 Hz, 1H), 5.48 (m,
1H), 5.00 (wd, J= 2.4 Hz,
2H), 3.78 (5, 3H), 2.98 - 2.87
(m, 1H), 2.49 - 2.44 (m, 2H),
2.40 (s, 3H), 2.06 - 1.87 (m,
2H}, 1.96 - 1.88 (m, 2H}, 1.75 -
1.66 (m, 2H), 160 (d, /=838
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Mz, 3H). LOMS [M+1] * =
522.3.

100

Ci
g-chioro-3-({(1 R)~-1-{2-cyano-7-methyl-3-(3-(1~
methylk-1H-pyrazok-3-vi)-8-

azabicyclo]3.2 1loctan-8-yhguinoxalin-5-

yhethyhamino)picolinic acid

101

&-chloro-3-{{{(1 Ry-1-{2-cyano-7-methyl-3-(3-(1-
methyl-1H-pyrazol-4-y}-8-
azabicyclof3.2 1loctan-8-vhguinoxalin-5-

yhethyhamino)picolinic acid

102

Me ’/;\\/}NICN
\k}/&‘\*‘mi N%\ o
O HN/L'Me K/ N)H
HO% K\/
N\\T/'
Ci
&-chioro-3-({(1R)-1-{2-cyano-7-methyl-3-{3-(2-
oxopiperidin-1-yi}-8-azabicyciof3.2. 1]octan-8-

yhquinoxalin-S-ylyethyDamino)picolinic acid
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Me NNE[CN
E/}%N N""j\ o
O HNT "Me k’ N/H
103 HO’%\B o
X

{Ry-2~((1-(2-cyano-7-methyh-3-(2-ox0-{1,4"~
bipiperidin}-1'-yhquinoxalin-5-

yhethybamino)benzoic acid

Me\T = /NICN
= o |
Ny N/\

O HNT TMe L\/\/OEi

- r
104 e N(\ I
G
{(R)-&-chioro-3-{(1-{(2-cyano-3-{4-
{ethoxymethyDpiperidin-1-yi-7-
methyiguinoxalin-5-ylethyhamino)picolinic acid
Me L /N CN
baaey
O HN’)\'ME OEt
108 ,
{Fy-2-((1-(2-cyano-3-(4-{ethoxymethyhpiperidin-
1-yB-7-methyiquinoxalin-5-
yhethyDaminojbenzoic acid
H NMR (400 MHz, CD20D) 8
=768 J=2.8Hz, 2H), 7.21
d,J=8.8Hz 1H),7.03(d, d=
9.2 Hz, 1H), 8.57 {4, J= 8.8 Hz,
108 1H), 4.80 - 4.52 (m, 2H), 3.45

{t, J= 3.8, 12.0 Hz, 1H), 3.29 -
3.22 (m, 2H), 2.98 (5, 3H), 2.47
(s, 3H), 2.34 - 2.26 (m, 2H),
213-1.95(m, 2H), 1.72(d, J =
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{(RK)-8-chioro-3-{(1-(2-cyano-7-methyl-3-(4- 6.8 Hz, 3H). LCMS [M+1] =
{methylsulfonyhpiperidin-1-yiiquinoxaiin-5- 528.2.
yhethyhaminoipicolinic acid
Me. z /N\T/CN H NMR (400 MHz, CD:0D) &
e \N’LE\N/\ =787, J=7.2Hz, 2H), 7.20
(d, J=88Hz 1H), 704 (d,J=
o N Me 5%
’ ' 8.8Hz, 1H), 5.55(g, J=6.8 Hz,
HO™ g 1H), 4.39 - 4.28 (m, 2H), 4.26 -
107 Na
415 {m, 2H), 3.29 - 3.21 {m,
« 2H), 341 - 3.03 {m, 2H), 2.47
{R}-6-chioro-3-{(1-{2-cyano-7-methyl-3-(1- (s, 3H), 1.74 (d, J = 6.8 Hz, 3H).
oxidothiomorpholino)guinoxalin-5- LCMS [M+H]' = 485.2.
yhethyhamino)picolinic acid
Me SNLCN H NMR (400 MHz, CD:0D) &
\N_JLN,\\/QMG = 7.86 (s, 1H), 7.54 (s, 1H),
?\‘Ae 747 {d, J = 8.8 Hz, 1H}, 8.86
O HNT "Me
; {d,J=88Hz, 1H), 851 (. J=
} HOT Y | 6.4 Hz, 1H), 4.13 - 3.8 (m,
108 N
2Hy, 374 (t, J = 5.2 Hz, 2H),
cl 3.44 (s, 3H), 3.30 (br s, 3H,
(F)-8~-chiore-3-((1-(2-cyano~3-{(2- 2.41 (s, 3H), 168 (d, J=56.8 Hz,
methoxyethy)(methyDaming)-7- 3H). LOMS [MeH] = 455.2.
methviguinoxalin-S-yhethyhamino)picolinic acid
Me N._.CN
= = “a I ii\:'ie
N \N‘ N‘/
O HNT M -
- £ F
108 HOT Y
S
2-{(1 Ry-1-(2-cyano-3-{4 4-diflucro-2-
melhylpyrrolidin-1-yb-7-methyiguinoxalin-5-
yhethyhamino}benzoic acid
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111A
and
1118

Ci
&-chioro-3-{{({(R)-1-(2~-cyano-3-((R)-4 4-difluoro-2-
methylpyrrolidin-1-yi-7-methyiguinoxalin-5-
yhethyhamino}picolinic acid

F
F
HO = i
N\V
and Ci

g-chioro-3-(({(R)-1-(2~cyano-3-{({ S)-4 4-difluoro-2-
methyipyrrolidin-1-y}-7-methylquinoxalin-5-
yhethyhamino)picolinic acid

Separated isomers by SFC

hefore saponification:

Final product from
Saponification of first eluting
methyl ester isomer (111A) 'H
NMR (400 MHz, CD;OD) 3 =
7.83(d, J=1.8Hz, 1H), 7.57 (s,
1H), 7.18 (d, J = 8.8 Hz, 1H},
6.99 (d, J = 9.0 Hz, 1H), 550
{q, J=6.8Hz 1H), 5.12 - 5.02
(m, 1H), 4.53 - 4.40 (m, 1H),
429 (g, J = 12.0 Hz, 1H), 2.77
(m, 1H), 2.43 (3, 3H), 2.34 (dq,
J=582 136 Hz, 1H), 1.73{d, J
=64 Hz 3H), 148 (d, J=6.8
Mz, 3H). LCMS [Me+Na} =
508.1.

Final product from

Saponification of  second

gluting methyl ester isomer
(111R): 'H NMR {400 MHz,
CDs0D) 8 = 7.60 (s, 1H), 7.58
(s, 1H), 714 (d, J= 8.8 Hz, 1H),
6.89 (d, J = 8.8 Hz, 1H), 5.52
(9, J = 88 Hz, 1H), 5.01 - 4.92
(m, 1H), 4.45 (g, J = 12.0 Hz,
1H, 1H), 4.31 (g, J = 12.0 Hz,
1), 2.87 - 2.88 (m, 1H), 2.41
(s, 3H), 2.35 (m,, 1H), 1.88 (d,
J=86.8Hz 3H), 148 (d, J=68
Hz, 3H)., LCMS [M+Nal]' =
509.1.
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112A
and
1128

i

S-chloro-3-{({(R)-1-(2-cyano-3-((8)-3-
{hydroxymethydpiperidin-1-yi)-7-
methylquinoxalin-5-ylethylamino)picolinic acid
and

N
O HN
HO/%

Moo
G
g-chloro-3-({({(FR)-1-{2-cyano-3-{{(R)-3-
{hydroxymethyhpipernidin-1-yi}-7-

/,

Q

methylguinoxalin-5-ylethylamino)picolinic acid

Separated isomers by SFC

hefore saponification:

Final product from
saponification of first eluling
methyl ester isamer (112A) 'H
NMR (400 MHz, DMSO-ds) 8 =
12.98 (brs, 1H), 8.45({d, J=6.28
Hz, 1H), 764 (d, J = 0.8 Hz,
1H), 7.83 (d, J = 1.8 Hz, 1H),
7.28 (d, J= 8.8 Hz, 1H), 7.0
(d, J = 9.2 Hz, 1H), 5.49 (quin,
J=6.8Hz, 1H), 4.58 (br s, 1H),
432 {br d, J = 12.8 Hz, 1H),
422 (br d, J = 136 Hz, 1H),
3.46 - 3.34 (m, 2H), 3.24 - 3. 11
{m, 1H), 3.00 {(dd, /= 10.0,12.8
Mz, 1H), 2.44 (br s, 3H), 1.82
(br d, J = 8.8 Hz, 3H), 1.75 -
166 (m, 1H), 184 (4, J = 6.4
Hz, 3H), 1.34 - 1.22 {m, 1H}.
LOMS [M+Na]" = 503.3.

Final product from
Saponification of  second
eluting methyl ester isomer

(112B): 'H NMR (400 MHz,
DMSO-d) & = 12.98 (br s, 1H),
8.46 (d, J = 7.2 Hz, 1H), 7.64
{d, J=08Hz, 1H), 7.63 (d J=
2.0Hz, 1H), 7.29 (d, J= 9.2 Hz,
1H), 7.02 (d, J = 9.2 Hz, 1H),
5.48 (quin, J = 8.8 Hz, 1H), 4.98
- 4.43 {m, 1H), 4.34 - 431 (m,
1H), 4.20 (br d, J = 136 Hz,
1H), 3.46 - 3.36 (m, 2H), 3.21
(m, 1H), 2.99 (dd, J= 10.0, 13.2
Mz, 1H), 2.42 (s, 3H), 1.94 -
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1.76 (m, 3H), 1.69 (m, 1H), 1.84
(d, J=6.8Hz, 3H), 144 - 1.15
(m, 1H). LCMS [M+Na] * =
503.3.

113

Me. .z fNICN
N
Iegae!
O HNT Me k\/ FF

HO™ Y TN
N

{R)-3-((1-(2-cyano-3-(4 4-difluoropipsridin-1-yi)-

7-methviguinoxalin-5-yhethyhamino)pyrazine-2-

carboxylic acid

H NMR (400 MHz, CDCL) 8 =
8.92 - 8.74 {m, 1H), 8.25 (br s,
1H), 7.72 (s, 1H), 7.86 (s, 1H),
7.80 (s, 1H), 6.02 (m, 1H),
4.01-3.81 (m, 4H), 2.50 (s,
3H), 2.32 - 2.21 (m, 4H), 1.76
(d, J= 8.8 Hz, 3H). LCMS
IM+H] = 4542, LOMS
M+Nal' = 476.2.

Me\i\/ f /\,Jk Me

O HNA% Me

" NMR (400 MHz, CD-0D) &
= 7.59-7.51 (m, 2H), 7.24 -
7.43 (m, 1H), 6.99 (d, J= 8.2
Hz, 1H), 5.59 - 5.53 (m, 1H),

Ci
(R)-8-chiore-3-((1-(2-cyano-7-methyl-3-(4-(5-
methyithiazol-2-ylipiperazin-1-yhauinoxalin-5-

yhethyhamino)picolinic acid

HO v } 4.19-4.02 (m, 2H), 3.44 (s,
114 Ny 3H), 3.04 (s, 3H), 2.93 - 2.62
Cl {m, 2H), 2.89 (s, 3H), 2.42 (d,
{R)-8-chioro-3-{(1-(2-cyano-3-{(3- J=44Hz 3H), 188 (d, J=
{dimethylamino)-3-oxopropyli{methyllamine)-7- | 6.8 Hz, 3H). LCMS [M+1] " =
msthylquinoxalin-5-yhsthyllamino)picolinic acid | 496.3.
Me \I H NMR (400 MMz, CDCl) 6 =
8.40 (brd, J=86.8 Hz, 1H},
“f N/‘\ { }
770 (s, 1H),7.58(d, J= 18
HNT “Me K/N\T”S
Hz, 1H), 7.14 {d, J= 8.8 Hz,
HO™ ; 1H), B.94 (s, 1H), 6.80 (d, J =
N
115 3 8.8 Hz, 1H), 5.48 (quin, J= 6.8

Hz, 1H), 3.93 - 3.92 (m, 4H),
3.90 - 3.79 (m, 4H), 2.49 (s,
3+), 2.35 (d, J = 0.8 Hz, 3H),
1.72(d, J = 6.8 Hz, 3H). LCMS
M+ 1] =549.2.
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Mew_zn Ny -ON "H NMR (400 MHz, CD-0D) &
B . = 7.62 (s, 1H), 7.54 (s, 1H),
\l : 7.62 (s, 1H), 7.54 (s, 1H)
Y N N7 "
(R L/~ 7.19 (d, J= 9.2 Hz, 1H), 7.05
O HNT “Me ] . _
i {d, J=92Hz 1H), 550 (g, J =
HO™ | 8.8 Hz, 1H), 4.46 (dt, /= 6.0,
N
116 N 12.0 Hz, 2H), 4.23 - 4.08 {m,
Cl

(R)~-8-chloro-3-((1-(2-cyano-3-(7,7-diflucro-5-
azaspiro[2 4jheptan-5-y)-7-methylquinoxalin-5-
yhiethyhamino}picelinic acid

2H), 2.44 (s, 3H), 1.74 (d, J =
6.4 Hz, 3H), 1.21 - 1.13 (m,
2H), 0.99 (or s, 2H).

Me._z i NICN
P

NN,

e

O HNT Me N

H NMR (400 MHz, DMSO-dk)
§=8.88 (s, 1H), 8.55 (brd, J=
7.2 Hz, 1H), 8.17 (s, 1H), 8.00
(s, 1H), 7.97 (5, 1H), 7.44 (s,

{Ry-3-((1-{2-cyano-3-(4 4-difluoropipsridin-1-yi)-
7-methylquinoxalin-5-yhethyhamino)picolinic
acid

HO™ ? 1H), 7.27 (d, J = 8.8 Hz, 1H),
- N
"7 3 7.11{d, J= 9.2 Hz, 1H), 5.70 -
“l 5.60 (m, 1H), 2.57 (s, 3H),
{(Ry-6-chloro-3-((1-(2-cyano-3-(1H-imidazol-1-yh~ | 4 g9 (d, J = 6.8 Hz, 3H). LOMS
7-methylguinoxalin-&-yiiethyhamineo)picolinic 1] = 434.2.
acid
Me._zw._-Ny_-CN H NMR (400 MHz, CDCl) 8 =
| N,IN 8.54 - 8.27 (m, 1H), 7.91 - 7.75
I N \/}F {m, 1H), 7.67 (s, 1H), 7.61 (4,
Jj\\/ ’ F J=16Hz, 1H), 7.21- 7.09 (m,
HOD 1H), 6.76 (d, J = 8.8 Hz, 1H),
118 N

5.52 (quin, J = 6.8 Hz, 1H),
3.98 - 3.83 (m, 4H), 2.47 (s,
3H), 2.34 - 2.19 (m, 4H), 1.71
(d, J= 6.8 Hz, 3H). LCMS
M+1] " = 453.3.
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118

{R)-6-chlorg-3-
{ethoxymethyDpiperidin-1-yi-7-

{(1-{2-cyano-3-{4-

methylguinoxalin-5-yhsthyhaming)picolinic acid

TH NMR (400 MHz, CD:0D) &
=7.62-7.61 (m, 2H), 7.20 {d, J
=92 Hz, 1H), 7.02 (d, J = 9.2
Hz, 1H), 5.55 (g, J = 6.8 Hz,
1H), 4.44 ~ 4.40 (m, 2H), 3.52
(q,J=7.2Hz 2H), 338 (d, J =
8.0 Hz, 2H), 3.18 - 3.14 (m,
2H), 2.45 (s, 3H), 1.95 - 1.92
(m, 3H), 1.72 (4, J = 6.4 Hz,
3H), 1.53 - 1.49 (m, 2H), 1.20
{t, J= 7.2 Hz, 3H). LCMS [M+H]
= 509.2.

120

(} =

Hr““"l\

Naw

3-{{1RY-1-{3-(3-oxa-8&-azabicyciof3.2.1]joclan-8-
yi}-2-cyano-7-methylguinoxalin-5-
yhethyhamino)-8-chioropicolinic acid

H NMR (400 MHz, CDCl) 6 =
8.34 (brd, J= 56 Hz, 1H),
7.84 (s, 1H), 7.53 (s, 1H), 7.10
d, J=88Hz, 1H), 6.73 (d, J =
8.8 Hz, 1H), 5.45 - 5.44 (m,
1H), 4.88 (ord, J= 5.6 Hz,
2H), 4.03 - 3.98 (m, 2H), 3.80 -
3.76 (m, 2H), 2.46 (s, 3H),
2.24 - 247 {m, 2H), 2.12 - 2.02
(m, 2H), 1.69 (d, J = 6.4 Hz,
3H). LOMS [M+Na * = 501.2.

121

{RY-4-{(1-(2-cyano-3-(4 4-difluoropiperidin-1-yl)-
7-methylquinoxalin-5-yhethyhaminojthiophene-

3-carboxytic acid

TH NMR (400 MHz, CDCly) § =
8.09 (d, J=3.2 Hz, 1H), 7.89
(d, J = 1.8 Hz, 1H), 7.66 (5,
1H), 5.48 (d, J = 3.6 Hz, 1H),
5.30 (g, J = 6.8 Hz, 1H), 3.92 -
3.83 (m, 4H), 2.50 (s, 3H),
2.31-2.22 (m, 4H), 1.66 (d, J
= 6.8 Hz, 3H). LOMS [M+1]":
458.2.
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Me\@NTCN TH NMR (400 MHz, CD:0D) &
' = 780 (d, J= 1.6 Hz, 1H), 7.56
NN p o
o L (s, 1H), 7.18 (d, J= 9.2 Hz, 1H),
@ HY" Me 2 7.02 (d, J = 9.2 Hz, 1H), 5.50 -
125 HO™ Y Y 5.39 {m, 2H), 5.37 - 5.24 (m,
L
Y 1H), 4.47 - 4.24 {m, 2H), 4.23 -
Cl

&-chioro-3-{{{(R)-1-{2-cyano-3-{(38 4R)-3 4-
diftuoropyrrolidin-1-yh-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

4.93 (m, 2H), 2.42 (s, 3H), 1.73
d, J = 64 Hz, 3H). LCMS
[M+Nal’ = 485.1.

H NMR (400 MHz, CD3;0D) &
=761 J=2.0Hz, 1H), 7.60

i - 757 {m, 1), 720 d, J= 8.2
{ Me Hz, 1H), 7.08 (d, J = 8.2 Hz,
193 1y, 548 (0, J = 8.4 Hz, 1H),
4.45 - 426 (m, 2H), 4.00 ~ 3.87
¢l (m, 2H), 2.44 (s, 3H), 1.74 (0, J
(R)-6-chioro-3-((1-(2-cyano-3-(3,3-difluoro-4.4- | _ 6.8 Hz, 3H), 1.28 (s, 6H).
dimethyipyrrolidin-1-yh-7-methyiquinoxalin-5- LOMS [M+H] = 501.1,
yhethyhamino)picolinic acid
Mew_z NV/,?N H NMR (400 MHz, CD:0D) 8
%:g (/J\ o CF = 7.83 (s, 1H), 7.57 (s, 1H),
N }'} N 7.22{d, J=92Hz, 1H), 6.95
O HNT "Me (d, J= 0.2 Hz, 1H), 5.81-5.52
124 {m, 1H}), 4.01 - 3.84 (m, 2H),
2.73-2.80 (m, 2H), 2.43 (s,
3H), 1.70 (d, J= 8.8 Hz, 3H).
{F3-6-chioro-3-((1-(Z-cyano-7-methyl-3-(3,3,3-
trifiuoropropyhaminoiquinoxalin-&-
yhethyhamino)picolinic acid
e NM/N o 1“:;?2%00 1M2H;, Cﬁf ?5?
i =7. ,J = 1.2 Hz, 1y, 7.
Nﬁﬁ/\"ﬁ\?}”me (s, 1H),7.18 (d, J = 8.8 Hz, 1H),
125 ¢ HNT “Me Me 7.04 {d, J = 8.2 Hz, 1H), 5.59
HQ/LK(/ | {g,Jf=8.4Hz, 1H), 3.91 ({dt, J=
Ny 2.4, 8.8 Hz, 2H), 3.03 (s, 3H),
Cl 2.94 (s, 3H), 2.82 ¢, J= 8.8 Hz,
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{R)-8-chiore-3-{{1-(2-cyano-3-{(3-
{dimethylamino)-3-oxopropyhamino)-7-

methyiquinoxalin-5-yhethyhamino)picolinic acid

2H), 2.40 (s, 3H), 1.89 (d, J =
8.8 Hz, 3H). LOMS [M+1] *=
482 3.

H NMR (400 MHz, CD:.0OD) 8
=7.65(d, J= 1.6 Hz, 1H), 7.82
(s, 1H), 7.37 (d, J= 2.0 Hz, 1H),
719 (d, J = 8.8 Hz, 1H), 7.05
(d J=9.2Hz 1H), 614 d, J =
2.0 Hz, 1H), 5.55 (g, J = 6.8 Hz,
1H), 4.58 - 4.42 (m, 2H), 3.88

{R}-8-chioro-3-({1-{2-cyano-3-(3,3~
diftuoroazetidin-1-yh}-7-methylquinoxalin-5-

yhethyhamino}picolinic acid

128 (R)-6-chioro~-3-({1-(2~cyano-7-methvi-3-(4-(1- (s, 3H), 3.40 - 3.32 (m, 1H),
methyl-1H-pyrazol-5-yhpiperidin-1-vhauinoxalin- 3.32-3.26 (m, 1H), 311 {tf, J =
S-yhethyhamino)picolinic acid 36, 1.8 Hz, 1H), 2.45 (s, 3H),
242 {brd, d = 12.0 Hz, 2H),
1.80 (da, J = 4.0, 12.4 Hz, 2H),
173 (d, J= 868 Hz, 3H). LOMS

[M+1] "= 531.3.
Me. o~ N._-CN H NMR (400 MHz, CD20D) 8
\/\NIN"\ =788 (dd, J = 8 Hz, 1H}, 7.65
\/——\-\"—F {s, 1H}, 7.5 (s, 1H), 7.15-7.07
. R TMe F (m. 1H), 8.50 - 6.46 (m, 1H),
127 = | 8.42-6.44 {m, 1H), 5.54 (g, J =
> 5.8 Mz, 1H), 4.87 - 4.76(m, 4H),
{(FRy-2-((1-(2-cyano-3-(3,3-difluorcazetidin-1-yh- 243 (s,3H), 160 (d, J=6.4 Hz,

7-methylguinoxalin-S-yhethyllamino)benzoic 3H). LOMS [M+HJ™ 424.3.
acid
Mea. o fN _CN H NMR (400 MHz, CD:0D) &
)%N:ELN' =785(d, J=16Hz 1H), 7.59
‘\1(‘;: 5, 1H), 718 (d, J= 8.8 Hz, 1H),
_— HRE TMe F 7.04 (d, J = 88 Hz, 1H), 5.43
128 \g‘[:: 3 {q.J =68 Hz, 1H), 4.84 - .78
(m, 4H), 2.44 (s, 3H),1.72(d, J
Ci

= 6.4 Hz, 3H).
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128

{Ry-2-((1-(2~-cyano-7-methyh-3-(1,1,2,2-

tetrafluoro-8-azaspire{2. 8loctan-8-yhquinoxalin-

S-yhethyhamino)benzoic acid

H NMR (400 MHz, CD:0D) 8
=7.88 (dd, J= 1.8, 8.0 Hz, 1H),
7.86 (s, 1H), 7.64 (s, 1H), 7.11
(ddd, J = 1.8, 7.2, 8.4 Hz, 1H),
8.54-6.46 (m, 1H), 640 (d, J=
8.4 Hz, 1H), 5.59 (g, /= 6.8 Hz,
1H), 3.87 - 3.79 (m, 4H), 2.45
(s, 3H), 2.09 (br s, 4H), 1.68 (d,
J = 8.8 Hz, 3H). LCMS [M+H]
= 5142,

1+ NMR (400 MHz, CD:0D) 8 =
7.80 (d, J= 1.6 Hz, 1H), 7.57 (s,
1H), 7.21 (d, J = 8.8 Hz, 1H),
7.04 (d, J = 9.2 Hz, 1H), 5.49
(@ J = 6.8 Hz, 1H), 4.74 (dd, J

{Ry-8-chloro-3-{{1-(2-cyano-7-methyl-3-(3-
{triflucromethyhazetidin-1-yhquinoxalin-5-

yhethybamino)picolinic acid

130 =1.2,10.4 Hz, 1H), 4.71 - 4.66
7 (m, 1H), 4.83 - 4.54 (m, 4H),
{R)-8-chioro-3-{{1-(2-cyano-7-methyl-3-(1-oxa-6- 3.01 (4, J= 7.6 Hz, 2H), 2.43 (s,
azaspiro[3.3lheptan-G-yhquinoxalin 3H), 172 (d. J = 6.8 Hz, 3H).
yhethyhamino)picolinic acid LCOMS [M+H] *- 4651
Moz, Ny -CN TH NMR (400 MHz, CD:0D) 6
. | /I =750 (d,J=1.6Hz, 1H), 7.47
NN o
\‘)\o" (s, 1H), 715 (d, J= 8.8 Hz, 1H),
& M Me - 7.03 (d, J = 8.8 Hz, 1H), 5.47
131 HCT Y | (q.J=6.8Hz 1H), 476 - 466
N
> {m, 2H), 4.55 - 4.44 (m, 2H),
Ct

3.58 (m, 1H), 2.40 (s, 3H), 1.70
d, J = 68 Hz, 3H). LCMS
[M+Na] * = 513.1.
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Me & /,NV(:N H NMR (400 MHz, CD0OD) 8
S 3 N/;L\NAV/OMQ =756 (d, J=1.6Hz, 1H), 7.54
H (s, 1H}, 7.20 (d, J= 9.2 Hz, 1H),
o HNT "Ma 7.00 (d, J = 8.2 Hz, 1H), 5.35
132 HOJ\K}] {Q, J=8.8Hz, 1H), 3.90 - 3.75
‘"? (m, 2H), 3.72 - 3.63 (m, 2H),
cl 344 (s, 3H), 2.41 (s, 3H), 1.70
{R)-8-chioro-3-((1-(2-cyano-3-{(2~ @ J = 88 Hz 3H). LCMS
methoxyethybamino)-7-methylquinoxalin-5- (M+Na] ‘= 463 1.
yhethyhamino)picolinic acid
Vie P N\ CN H NMR (400 MHz, CD30D) &
\%\E[VIN/\] _. 8.43 (f, J m.z,Siiz, tH), ?’.68
LN {s,2H}, 7668 (d, J=88 Hz, iH),
0 HN TMe 7{\ j 753 (dd, J = 2.8 8.8 Hz, 1H),
HQJ\F/ NT CFy 7.21 (d, J = 9.2 Hz, 1H), 7.07
133 N {d,J=92Hz 1H), 858 g, J=
¢l 8.4 Hz, 1H), 4.09 - 3.1 (m,
{Fy-6-chioro-3-((1-(Z2-cyano-7-methyl-3-(4-(6- aH), 367 (. J = 52 Hz, 4H),
(riflucromethylpyridin-3-yhpiperazin-i- 2.48 (s, 3H),1.76 (d, J=6.8 Hz,
yhiquinoxalin-5-yhethyhamino)picolinic acid 3H), LOMS [M+Na] = 597.3.
Me . H NMR (400 MHz, CDCl) 8 =
: 8.52 - 8.10 {m, 1H), 7.99 (dd, J
=16, 8.0 Hz, 1H), 7.57 (s, 1Hj},
7.85 (s, 1H), 7.1% (ddd, J = 1.8,
7.2,8.8Hz, 1H),6.62 - 6.53 {m,
134 1H), 8.38 (d, J = 8.4 Hz, 1H),
{Ry-2-{({1-{2-cyano-7T-methyl-3-(1-oxa-6- 550 (0, J = 6.4 Hz, 1H), 4,60
graspiro[3.3lheptan-6-yhguinoxalin-5- (M, J = 4.0 Hz, 2H), 4 68 - 455
yhethyhamincibenzoic acid (m, 4H), 3.08 - 2.93 (m, 2H),
2.43 (s, 3H), 1,67 (d, J=8.8 Hz,
3H). LOMS [M+Nal* = 4523,
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r\ne\@N\:[cm TH NMR (400 MHz, CD:0D) 6 =
7.57 (d, J= 2.0 Hz, 1H), 7.55 (s,

NN i}
i H L0 1H), 7.21 (d, J = 9.2 Hz, 1H),

O HNT Me
6.99 (d, J = 9.2 Hz, 1H), 5.54
Ea
HO™ ™y I (@ J =66 Hz, 1H), 4.85 - 4.83
135 Naw .
(m, 2H) ,4.57 (t, J= 5.6 Hz, 2H),
Cl

{R}y-6-chloro-3-{{1-(2-cyano-7-methyi-3-{{oxetan-
3-yimethyhaminoyguinoxalin-5-

yhiethvhamino)picolinic acid

4.02 - 3.86 (m, 2H), 3.52 - 3.41
(m, 1H), 2.42 (s, 3H), 1.70 (d, 4
= 6.8 Hz, 3H). LOMS [M+H] *=
453.2.

H NMR (400 Mz, CD:0D) &
=7.74 (d, J= 2.4 Hz, 1H), 7.88
~7B2(m, 2H), 752 (d, J=2.0
Hz, 1H), 7.21 (d, J = 8.8 Hz,
1H), 7.05 (d, J = 8.8 Hz, 1H),

{K)-8-chiloro-3-{(1-(2-cyano-7-methyl-3-{4- (V-
methylacetamido)piperidin-1-yiiquinoxalin-5-

yhethyhamino)picolinic acid

126 3 6.31 (1, J=2.0 Hz, 1H), 5.57 (g,
c J=6.8Hz, 1H), 461 - 4.51 (m,
{R)-3-{(1-(3~(4-(1 H-pyrazol-1-yhpiperidin-1-y)-2- 3H), 343 - 333 (m, 2H), 2.46
cyano-7-methylquinoxalin-5-yiethyhamino)-8- (5, 3H), 2.36 - 2.22 (m, 4H),
chioropicolinic acid 173 (d, J = 6.4 Hz, 3H). LCMS
+H] "= 517.3.
Me. N, _.CN H NMR (400 MMz, DMSO-ds)
~ ey
. ] J\ §=13.35- 11.41 (m, 1H), 8.39
NTN 0
;\:)\ B (brd, J =72 Hz 1H), 7.67 (br
O HNT “Ms N7 TMe . -
] d,J=52Hz 2H), 728 (d, J=
P Me
HO l 8.8 Hz, 1H), 711 (brd, J=9.2
N
5 Hz, 1H), 5.56 - 543 (m, 1H),
137 el 4.87-4.54 (m, 1H), 4.47 (brt, J

= 11.2 Hz, 2H), 3.25 (br s, 2H),
2.86 - 2.67 (m, 3H), 2.50 (or s,
3H), 2.45 (s, 3H), 2.13 - 2.02
(m, 2H), 1.99 - 1.85 (m, 2H),
188 (br d, J = 8.4 Hz, 3H).
LOMS [M+H] = 522.2.
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138

(R)-8-chioro-3-{(1-{2-cyano-7-methyl-3-(4-(4-
methyl-1H-pyrazol-1-yi}piperidin-{-yhauinoxalin-

S-yhethyhyamino)picolinic acid

TH NMR (400 MHz, CD:0D) &
= 768 (5, 1H), 7.66 (s, 1H),
7.52 (s, 1H), 7.33 (s, 1H), 7.22
(d, J= 8.8 Hz, 1H), 7.07 (d, J =
8.2 Hz, 1H), 5.59 (g, J = 6.8 Hz,
1H), 4.61 - 4.51 {m, 2H), 4.50 -
4.42 (m, 1H), 3.45 - 3.35 (m,
2H), 2.48 (s, 3H), 2.33 - 2.19
(m, 4H), 2.10 (s, 3H), 1.75 (d, J
= 6.8 Hz, 3H). LOMS [M+H] *=
531.2.

138

{R)-6-chioro-3-({1-(2-cyano-7-methyk-3-(4-(4-
{trifluoromethyl)-1 H-pyrazol-1-yl)piperidin-1-

yhquinoxalin-5-yhethyhamino)picolinic acid

1+ NMR (400 MMz, CD:0D) &
= 822 (s, 1H), 7.78 {5, 1H),
7.69 - 7.60 (m, 2H), 7.21 {d, J =
8.8 Mz, 1H), 7.05 (d, J = 8.8 Hz,
1H), 5.57 (d, J = 6.4 Hz, 1H),
4.66 - 4.48 {m, 3H), 3.45 - 3.33
(m, 2H), 2.46 (s, 3H), 2.41 -
2.25 (m, 4H), 1.73 (d, J = 6.8
Hz, 3H). LOMS [M+H] *= 585 2.

140

¢
8-chiore-3-({{R)y-1-(2-cyanc-7-methyl-3-cis-
tetrahydro~-1H-furc]3,4-cipyrrol-5(3H)-

yhguinoxalin-S-yhethyllamino)picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.59 (d, J = 2.0 Hz, 1H), 7.55
(s, 1H), 7.13 (d, J = 8.8 Hz, 1H),
6.94 (d, J = 9.2 Hz, 1H), 5.49
(@, J = 6.8 Hz, 1H), 421 - 4.10
(m, 2H), 4.05 - 3.86 (m, 4H),
3.80 (0, J = 2.8, 8.8 Hz, 2H),
3.24 - 313 (m, 2H), 242 (s,
3H), .71 (d, J = 6.8 Hz, 3H).
LOMS [M+23]* = 501.2.
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Me._zo~, Ny CN H NMR (400 MHz, CD:0OD) &
. | ,I /\(ﬁ =7.70 - 7.63 (m, 2H), 7.20 {d, J
N N
| = 9.2 Hz, 1H), 7.03 (d, J = 8.8
O HNT "Me 0 o _
/l\ Mz, 1H), 5.52 (0. J = 8.8 Hz,
-~ o
HO k{" I 1H), 4.02 - 3.96 (m, 2H), 2.89 -
141 N~ an
3.80 (m, 2H), 3.80 - 3.72 (m,
C

{Ry-8-chioro-3-((1-(2-cyano-7-methyl-3-{d-oxa-7-
azaspirofd Sloctan-7-yhquinoxalin-5-

yhethyhamino)picolinic acid

2H), 247 (5, 3H), 1.73 (d, J =
6.8 Hz, 3H), 0.92 - 0.77 (m,
4H). LCMS [M+23] * = 501.2.

8-chloro-3-{{{R}-1-(2-cyano-3-({3S,5R)-3,5-
difluoropiperidin-1-yl)-7-methyiguinoxalin-5-

yhiethvhamino)picolinic acid

Me\//\ H NMER (400 MHz, methanol-ds)
\ o y §=7.63 (s, 1H), 7.59 (s, 1H), 7.16
,uS- e
\L i {brd,J=88Hz 1H), 7.02 (br &, J
O HNTMe
= 8.8 Hz, 1H), 5.54 (g, J = 6.8 Hz,
HO™ N . .
b 1H}, 4.44 - 4.40 {m, 1H), 4.34 -
N
142 e ot e e A e R
L 421 (m, 2H), 4.16 - 4.08 (m, 2H),
B-Chiora-3-(R)-1-(2-cyano-7-methyl-3-((R)-3- | >13 (5, 3H), 2.68- 2.56 {m, 21),
(methylsulfonyhpyrrolidin-1-yhquinoxalin-5- | 245 (3, 3H), 1.73{d, /= 6.8 Hz,
yethyljamina)picolinic acid 3H), 132 (s, 1H). LOMS {M + 23]
=537.3.
Me H NMR (400 MHz, methanol-ds)
5= 7.69(d, §=2.0Hz, 1H), 7.65
p (¢, /= 1.2 Hz, 1H), 7.10 {d, J = 8.8
O HN
Hz, LH), 6.94 (d, J = 8.8 Hz, 1H),
b | 5.60 (g, / = 6.8 Hz, 1H), 5.05 - 5.01
-
\g {m, 2H), 4.38 - 4.31 {m, 2H), 3.98
143

- 3.89 {m, 2H), 2.47 (s, 3H), 2.45 -
2.28 (m, 2H), 17244, = 6.4 Hz,

3H). LOMS [M + 23] * = 509.1.
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H NMR (400 MHz, methanol
d)§=7.70-7.81(m, 2H), 7.20
{d, J=88Hz 1H), 704 (d, d=
8.2 Hz, 1H), 5.53 (g, J = 6.8 Hz,
144 1H), 3.97 {4, J = 4.8 Hz, 2H},
3.80 - 3.66 (m, 2H), 3.66 - 3.56
“ (m, 2H), 2.47 (s, 3H), 1.74 (d, J
{R)-B-chilore-3-{(1-{2-cyano-3-(2,2- = 8.8 Hz, 3H), 1.39 (5, 6H),
dimethylmorpholino}-7-methylguinoxalin-5- LOMS [M + 23] * = 503.2.
yhethyhamino)picolinic acid
Cing_o~ Ny CN TH NMR (400 MHz, CDCly) 8 =
\gNIN”\ 844 (brd, J=864Hz 1H), 7.82
. \/BC\ (d,J=20Hz 1H), 7.60 (d, J=
Q HN® Me -0 2.4 Hz, 1H), 7.16 (d, J = 8.8 Hz,
1H), 8.78 (d, J = 8.8 Hz, 1H),
145 5.37 (quin, J = 6.8 Hz, 1H), 4.99
cl - 4.90 (m, 4H), 4.79 - 472 (m,
{Ry-8-chlore~-3~{{(1-(Z-cyano-7-methyl-3-(2-oxa-6- 2H), 470 - 463 (m, 2H), 1.74
azaspiro[3. Sheptan-8-vhguinoxalin-5- @ J = 64 Hz 3H). LOMS
yhethyhamino)picolinic acid 1) = 4851,
Chw o~ Ny -CN H NMR (400 MHz, methanok
KEKNIN F dpd=779(d, J=24Hz 1H),
L};—f 788 d, J=24 Hz, 1H), 7.20
O HNT TMe (d, J=8.8Hz 1H), 7.00 @, J=
146 HO/U\(%\@ 9.2 Hz, 1H), 5.49 (q, J= 6.4 Hz,
E\‘Y 1H), 4.42 ~ 4,15 (m, 4H), 2.66 -
¢ 2.52 (m, 2H), 1.74 (d, J = 6.4
{R)-8-chloro-3-{(1-{(7-chioro-2-cyanc-3-(3,3- Hz, 3H). LCMS [M + 1] * =
difluoropyrrolidin-1-yhiquinoxalin-5- 4931
yhethyhamino)picolinic acid
Separaled isomers by SFC
before saponification:
147
and Final product from
148 saponification of first eluling
methyl aster isomer (147 H
NMR (400 MMz, methanol-ds &




WO 2024/238221

PCT/US2024/028261

S-chlore-3-{({R}-1-(2-cyano-3-({R)-3,3-difluoro-5-
(hydroxymethypiperidin-1-y)-7-

methylguinoxalin-5-yhsthyhaming)picolinic acid

Me\Ty/\i[N\ICN
F
e

\1: Y

(E) HF\ Me
HO “ 'I i HO
Ny
¢
g-chioro-3-{{{Ry-1-(2-cyano-3-((8)-3,3-diflucro-5-
{hydroxymeathyDpiperidin-1-yh-7-

methyiguinoxalin-S-yhethyhamino)picolinic acid

=766 (d, J= 4.0 Hz, 2H), 7.19
(d,J=9.2 Hz, 1H), 7.03 (d, J =
9.2 Hz, 1H), 5.57 {1, J = 6.8 Hz,
1H), 4.58 - 4.45 {m, 2H), 3.69 -
3.53 (m, 3H), 3.08 (dd, J=11.2,
12.8 Hz, 1H), 2.46 (5, 3H), 2.45
- 2.25 (m, 2H), 1.98 - 1.80 (m,
1H), 1.74 (d, J = 6.8 Hz, 3H).
LOMS [M + 23] * = 539 1.

Final product from
saponification of second eluting
methyl ester isomer (148): 'H
NMR (400 MHz, methanobdy &
=788 (s, 2k}, 748 (d, J=82
Hz, 1H), .88 d, J = 8.2 Hz,
1), 561 (g, J = 6.8 Hz, 1H),
4.585- 448 (m, 2H), 367 -3.80
{m, 2H), 3.80 - 3.48 (m, 1H),
341 - 305 (m, 1H), 2486 (s,
3H), 243 - 242 (m, 1H), 2.32 -
2.30 (m, 1H), 1.94 - 1.88 {m,
1Hy, 1.71 {d, J = 6.8 Hz, 3H).
LCMS [M + 23] "= 538.1.

148
and
150

?

"?5

04
L-. Ni‘x’:

M x.‘

g-chlore-3-({{R}-1-(2-cyano-3-({R)-3-
{dimethyicarbamoylpyrrolidin-1-yly-7-

methylguinoxalin-5-yhethyhamino)picolinic acid

AND

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluting
methy! ester isomer (149) TH
NMR (400 MHz, methanol-dy)
G=757(d, J=20Hz 1H),
783 (s, 1My, 718 (d, J=98.2
Mz, 1H), 7.01 (d, J = 8.8 Hz,
1Hy, 5.51 (g, J = 6.8 Hz, 1H),
4.11-4.08 (m, 2H), 4.04 - 4.02
{m, 2H), 3.87 (quin, J= 6.8 Hz,
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Me\Y;;\T/N\ICN
Lo o)

X

N—Me
(8] HE\Eﬁ Me Mei
HC =

N

8-chiore-3-(({(R)~1-(2~cyano-3-{(S)-3-
{dimethyicarbamoyhpyrrolidin-1-yi)-7-
methviguinoxalin-5-ylethyDamino)picolinic acid

1H), 3.20 (s, 3H), 2.99 (s, 3H),
2.41 (s, 3H), 2.30 - 2.35 (m,
1H), 2.27 - 2.22 (m, 1H), 1.70
(d, = 6.8 Hz, 3H). LCMS [M +
11+ = 508.2.

Final product from
saponification of second
sluting methyt ester isomsr
(150): "H NMR (400 MHz,
methanol-dy 0 =757, J=
1.6 Mz, 1H), 7.82 (s, 1H), 7.14
(d, J=88Hz 1H),86. 97, J
=88 Hz, tH), 550, /=64
Hz, 1H), 4.19 - 415 (m, 2H},
4.08 - 4.01 (m, 2H), 3.867 (quin,
J=86.8 Hz, 1H), 3.21 (5, 3H),
2.99 (s, 3H), 2.41 (s, 3H), 2.41
- 2.36 {m, 1H), 2.31 - 2.20 {m,
1H), 1.69 (d, J= 6.8 Hz, 3H).
LOMS [M+ 1] = 508.1.

151

Cl
g-chloro-3-(((Ry-1-(2~-cyano-7-methyl-3-
{(1R 55, 6R)-6-(trifluoromethyl}-3-
azabicyclo[3. 1.0Thexan-3-yhquinoxalin-5-

yhethyhamino)picolinic acid

T NMR (400 MHz, methanol
dy6=759-7.54 (m, 2H), 7.20
(d, J=92Hz, 1H),7.01 (d, /=
8.8 Hz, 1H), 5.50 (g, J = 6.8 Hz,
1H), 445 dd, J= 8.4, 11.2 Hz,
2H), 3.98 &, J = 13.6 Hz, 2H),
2.42 (s, 3H), 2.28 (1, J= 3.2 Hz,
2H), 1.80 - 1.73 (m, 1H), 1.71
{d, J=6.8 Hz, 3H). LCMS M +
23} ' =538.1.




WO 2024/238221

PCT/US2024/028261

162

N

Ci
{R)-8-chioro-3-((1-{2-cyano-3-(4 4~
difluoropiperidin-1-yi)-7-ethylquinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, CDCL) 6 =
8.39 (brd, J= 6.0 Hz, 1H), 7.72
(s, 1H), 7.80 (d, J= 1.6 Hz, 1H),
713 (d, J = 8.8 Hz, 1H), 6.77
(d, J = 8.8 Hz, 1H), 5.50 (quin,
J=6.8Hz, 1H), 3.97 - 3.84 (m,
4H), 2.79 (q, 4 = 7.6 Hz, 2H),
2.34-2.20 (m, 4H), 1.74 (d, J =
6.8 Hz, 3H), 1.28 (t, J = 7.8 Hz,
3H). LCMS [M + 23] * = 523.1

MG\CE:N\ICN

A

SN NN
N LA
‘CF3

H NMR (400 MiHz, methanobk
dy 0 =757, J=16Hz, 1H),
7.54 (s, 1H), 716 (d, J= 8.2 Hz,

{(R)-8-chioro-3-((1-Z-cvano-7-methyl-3-

{methyi(3,3 3-triflucropropyhaminojguinoxalin-5-

yhethyhamino)picolinic acid

@ HN" "Me A 1H), 6.88 (¢, J = 9.2 Hz, 1H),

HO™ N I 550 (q, J = 6.8 Hz, 1H), 4.39

Nog” (d, J=12.0 Hz, 2H), 4.20 (br d,

153 Cl J=10.0 Hz, 2H), 2.41 {3, 3H),

8-chlgro-3-(({R)~1-(2-cyanc-7-methyk-3- 2.36 (brdd, J= 2.0, 8.0 Hz, 2H),

{(1R,55,65)-6-(triflucromethyl)-3- 2.01-1.88 (m, 1H), 1.70 (0, J =

azabicyclo[3.1.Olhexan-3-yhquinoxalin-5- 6.4 Hz, 3H), LOMS [M + 23] * =
yvijethyhamino)picolinic acid 5302

H NMR (400 MMz, methanol

diy 8=780 (s 2H), 717, J=

92 Hz 1H), 892 (d, J=88Hz,

1H), 5.55 (g, J = 6.8 Mz, 1H),

154 411 - 4.04 (m, 2H), 3.52 (5,

3H), 2.81 - 2.86 (m, 2H), 2.43
(s, 3H), 1.88 (d, J= 6.8 Hz, 3H).
LOMS [M + 23] * = 515.2.
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S-chiore-3-(({(Ry-1-(2~cyano-3-{{&}-3-
cyanopyrrolidin-t-yi}-7-methylguinoxalin-5-

yi)ethyi)ammo)picoﬁinic acid

Separaled isomers by SFC

before saponification:

Final product from
saponification of first eluling
methy! esier isomer (155): 'H
NMR (400 MHz, methanol-ds) §
7.59 (s, 1H), 7.57 (s, 1H),
749 (d, J = 8.2 Hz, 1H), 7.03
{d, J=9.2Hz, 1H), 5851 (g, J~=
8.4 Hz, 1H), 432 - 4.04 {m,

AN
4H), 3.55 (quin, J= 8.4 Hz, 1H),
Me. .z _CN
A\/[ j\ 258 - 2.48 (m, TH), 2.47 - 2.37
155 >.ch {m, 4H), 1.73 &, J = 64 Hz,
2 e
and j(LiiN Me 3H). LCMS [ + 1] "= 482.2.
156 HO™ 773 Final product from
NI
ﬁ’ saponification of second eluting
¢l methyl ester isomer (156): 'H
8-chiora-3-((R)-1-{2-cyana-3-((R)-3- NMR (400 MHz, methanol-ds) &
cyanopyrrofidin-t-yl}-7-methylquinoxalin-5- = 7.59 (s, 1H), 7.56 (s, 1H),
yijethyhamino)picolinic acid 749 (@, J = 9.2 Hz, 1H), 7.03
{d, J=98.2Hz 1H), 551 (g, J=
8.4 Mz, 1H), 4.25 - 4.06 {m,
4H), 3.57 - 3.54 (m, 1H), 2.54 -
2.48(m, 1H), 2.47 - 2.38 {m,
4H), 1.72 (d, J = 6.8 Hz, 3H).
LCMS M+ 1] "= 4821
& N.__.CN H NMR (400 MHz, methanol-
[ :
. P f;}aiﬁ.ag {d,J=24 Hz,jH),
P i\/o 775 (d, J = 2.0 Hz, 1H), 7.28
HNT “Me
157 - d,J=88Hz 1H),7.03{d, J=
= | 92 Hz, 1H), 5.55 {4, J=6.8Hz,
N
Y 1H), 3.86 - 3.81 (m, 4H), 3.90 -
Cl

3.81 (m, 4H), 1.78 (@, J = 5.8
Mz, 3H). LOMS [M + 231 * =
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{Hy-8-chioro-3-((1-{7-chioro-2-cyano-3- 4851
marpholinoquinoxalin-5-yhethyamino)picolinic
acid
NP Ny -CN H NMR (400 RMHz, methanol
gb&li\: OH diyB =754 (d, J=3.2 Hz, 2H),
1:>"" 7.20 (d, J =982 Mz, 1H), 7.02
@ HN® "Me (d, J=0.2Hz, 1H), 552 (q, J =
HO’J\%’ E 6.8 Mz, 1H), 4.13 - 4.03 {m,
158 Ny 2H), 3.91 (d, J = 7.6, 10.8 Hz,
c 1H), 3.75 - 3.59 (m, 3H), 2.67 -
g-chiore-3-({{R)-1-(2-cyana-3-((5)-3- 2.55 (m, 1H), 2.41 (s, 3H), 2.27
{hydroxymethybpyrrolidin-1-yh-7- - 216 (m, 1H), 1.99 - 1.85 (m,
methyiguinoxalin-S-yliethyhamino)picolinic acid 1H), 171 (@, J = 6.4 Hz, 3H).
LCMS [M + 1]+ = 467.3,
Me. oo Ny -CN H NMR (400 MHz, methanol
- | N;[N/ /DH 4 5=7.55-7.53 (m, 2H), 7.19
1\\/"'”‘ d,J=88Hz 1H), 7.01 (d, J=
Q HN" "Me 9.2 Hz, 1H), 5.56 - 547 (m,
HO™ Y | 1H), 4.07 - 4.00 (m, 2H), 4.00 -
N 3.93 (m, 1H), 3.78 -~ 3.73 (m,
159 e 2H), 3.7% - 3.62 (m, 1H), 2.60
B-chloro-3-{({R)-1-(2-cyano-3-({(R)-3- (d, J = 6.8, 14.0 Hz, 1H), 2.41
{hydroxymethyhpyrrolidin-1-yh-7- (s, 3H), 2.22 - 219 (m, 1H),
methylguinoxalin-5-yhethyhamino)picolinic acid 1.95-1.80 {m, 1H), 1.71 (@, J =
8.4 Hz, 3H). LCMS [M + 1] "=
4687 1.
Me._ o, Ny ON T NMR (400 MHz, methanob
. N;(N/\] g8 =768 (s, 2MH), 7214, J=
LN e 8.8 Hz, 1H), 7.058 (d, J= 8.2 Hz,
© HNT Me o~ E 1H), 5.53 (q, J = 6.8 Hz, 1H),
160 HOJV\} 3.80 - 3.76 (m, 8H), 2.48 (s,
\N’ 3Hy, 219 (s, 3H), 174 (d, J =
= 6.4 Hz, 3H)., LCMS M+ 1]+ =
{Ry-3-{(1-(G-(4-acetyipiperazin-1-yh-2-cyano-7- 4940,
methyiquinoxalin-5-yhethyllamino)-8-
chioropicslinic acid
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161

{R)-6-chlorg-3-{(1-{2-cyano-7-methyl-3-(4-
oxopiperidin-1-ylquinoxalin-5-

yhethyhamino)picolinic acid

TH NMR {400 MHz, chioroform-
o B=843-841(m, 1H), 7.70
(8, 1TH), 7.57 (d, J= 1 8 Hz, 1H),
741 (d, J = 8.8 Hz, 1H), 8.76
{d, J=88Hz, 1H), 5.50-543
(m, 1H), 4.11 ¢, J= 6.0 Hz, 4H),
2774 J=6.0Hz, 4H), 2.49 (5,
3H), 1.72 (d, 4 = 8.4 Hz, 3H).
LOMS [M + 1] " = 485.3.

162

Me /YNiCN
N, P

Cl
{Fy-6-chiore-3~({1-(Z-cyano-3-(3 4-dihydro-2,7-
naphthyridin-2(1 5)-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid

H NMR (400 MHz, methanok
di B=8.51 (s, 1H), 8.33 (d, J =
5.2 Hz, 1H), 7.69 (d, J = 1.6 Hz,
1H), 7.65 (s, 1H), 7.32 (d, J =
5.2 Hz, 1H), 7.08 {d, J = 9.2 Hz,
1H), 6.91 (d, J = 8.8 Hz, 1H),
5.56 - 5.50 (m, 1H), 4.98 - 4.96
(m, 2H), 416 - 412 (m, 2H),
3.21 - 317 (m, 2H), 246 (5,
3H), 1.89 (d, J = 6.8 Hz, 3H).
LOMS [M+ 1] * = 500.2.

163

Ci
B-chlore-3-(({(R»-1~(2-cyano-3-((1R 55,6 5)-6-
{(hydroxymethyi-3-azabicyciof3.1.0lhexan-3-vi)-

7-methylguinoxalin-&-yhethyhamino)picoiinic

acid

H NMR (400 MMz, methanol-
dy 6 = 7.58 (s, 1H), 7.55 (s,
1H), 7.20 (@, J = 8.2 Hz, 1H),
7.02 (d, J = 8.8 Hz, 1H), 5.50
(@, J = 6.8 Hz, 1H), 4.24 - 408
(m, 4H), 3.82 - 3.32 (m, 2H),
243 (s, 3H), 2.08 - 2.04 (m,
2H), 1.72 (d, J = 6.4 Hz, 3H),
1.40 - 130 (m, 1H). LCMS [M +
1] = 479.2.
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Mo~ N _CN
T
2 A
v ONT N }{,oavze
HI

“Me

HO = !

e
Cl

8-chlore-3-{{{Ry-1

{methoxymethylpyrrolidin-1

-(2-cyanc-3-((R)-3-fluoro-3-
-yh-7-
methyiqumoxaiin—5-yi)ethyi)aminc)picciinEc acid

Separaled isomers by SFC

before saponification:

Final product from
saponification of first eluling
methy! esier isomer (184): 'H
NMR (400 MHz, methanol-ds) &
=787 (d,J=2.4Hz, 2H), 7.20
{d,J=88Hz 1H), 702, J=
8.2 Hz, 1H), 555 - 546 (m,
1H), 4.26 - 4.07 (m, 4H), 3.83 -
3.71 {m, 2H), 3.48 (5, 3H), 2.43

(s, 3H), 240 - 218 {(m, Z2H),

&-chioro-3-(((R)-1-(2-cyano-3-((1R 55 6R)-6-

{methoxymethyl}-3-azabicyclo[3.1.0fhexan-3-yh-

164 :>/ OMe 1.72 {d, J=6.8 Hz, 3H). LCMS
and [M+ 1] "= 489.0.

185 HOT Py Final product from
Ni‘f/l saponification of second eluting
c methyl ester isomer (165): 'H
&-chioro-3-(({R)-1-(2-cyano-3-{(5)-3-fluoro-3- NMR (400 MHz, methanol-dg) &
{methoxymethyhpyrrolidin-i-yf}-7- = 757 (ord, J = 2.4 Mz, 2H),
methyiguinoxalin-5-yhethyhamino)picolinic acid 720 (0, J = 92 Hz, 1H), 7.03
{d,J=92Hz 1H), 553 (q, J =
8.8 Hz, 1H)}, 4.28 - 4.01 {m,
4H), 3.74 (d, J = 4.8 Hz, 1H),
3.83 - 370 (m, 1H), 3.48 (s,
3H), 2.43 (5, 3H), 239 - 2.20
m, 2H), 1.71 (@, J = 6.4 Hz,

3H), LOMS M+ 1] "= 49921
" NMR (400 MMz, methanol-
\L I diy B =755, J=1.0 Hz, 1H),
7.51 (s, 1H), 719 (d, J= 8.8 Hz,
Q AN Me ~OMe 1H), 6.99 (d, J = 9.2 Hz, 1H),
166 HO / | 549 (g, J = 8.4 Hz, 1H), 4.35 -
Nﬁ/ 4.30 (m, 2H), 3.94 - 3.87 (m,

Ci

2H), 3.39 - 3.31 (m, 5H), 2.40
(s, 3H), 1.78 (brs, 2H), 1.70 (@,
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7-methylquinoxalin-5-yhethyhamino)picolinic

J= 8.8 Hz, 3H), 1.06 - 1.01 (m,
1H). LOMS M + 1] = 493.2.

167

acid
Me /E NVCN
/"E '
X N/\l\\e: o
O HNT “Me T, O
i A
HOY = E
Na
Ci

g-chiorg~-3-{{{R}»1-{Z-cyano-3-((1R 53 ,6R)-8-
{hydroxymethyl)-3-azabicyciof3.1.0lhexan-3-yi)-
7-methylguinoxalin-5-yliethyhamino)picolinic
acid

T NMR (400 MMz, methonal-
g0 =7.84-7.44 (m, 2H), 7.20
{d, S=88Hz, 1H), 7.00 (brd, J
=82 Hz, iH), 550, J=6.4
Hz, 1k, 438 (brt, J= 104 Hz,
2H), 3.96 - 3.87 (m, 2H), 3.53
(d. J=6.8Hz, 2H), 2.43 (s, 3H),
1.79 (brs, 2H), 1.72(d, J=6.8
Hz, 3H), 1.04 - 1.01 (m, 1H).
LOMS [M + 23] " = 501.2.

168

&-chlorg-3-(({(Ry-1-(2-cyano-7-methyl-3-(R)-2-
methyimorphalino)quinoxalin-5-
yhethvhamino)picolinic acid

H NMR (400 MHz, methanok-
di) §=7.87-7.62 (m, 2H), 7.21
(d, J=8.8 Hz, 1H), 7.05 (d, J =
9.2 Hz, 1H), 5.51 {4, J= 6.4 Hz,
1H), 427 (br d, J = 12.8 He,
1H), 421 (br d, J = 132 He,
1H), 4.04 (dd, J = 1.6, 11.6 Hz,
1H), 3.93 - 3.77 {m, 2H), 3.30 -
3.26 (m, 1H), 2.91 (dd, J= 104,
12.8 Hz, 1H), 2.46 (5, 3H), 1.74
(d, J=6.8Hz, 3H), 1.27(d, J =
8.0 Hz, 3H). LCMS [M + 23] * =
489.1.

168
and
170

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluting
methyl ester isomer (189): H
NMR (400 MMz, methanol-dg O
=781, J= 18 Hz, 1H), 7.55

(s, 1H), 718 (d, J = 9.2 Hz, 1H),

-180-
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g-chiorg-3-{{{Ry-1-(Z-cyano-3-((5)-3,3-difluoro-2-
methyipyrrolidin-1-yh-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid

AND
N
}/;-
Mo E’N*‘(’/Me
P 7
S NAN/\,<F
L
3 HN e
HO /E
Na
Ci

8-chloro-3-{{R}1-(2-cyano-3-({(R)-3,3-diflucro-2-
methvipymrolidin-1-yh-7-methyiguinoxalin-5-

yvijethyhamino)picolinic acid

8.98 (d, J = 9.2 Hz, 1H), 5.48
(@, J = 6.8 Hz, 1H), 4.84 - 4.80
(m, 1H), 4.34 (m, 1H), 4.08 (m,
1H), 2.69 - 2.53 (m, 2H), 2.41
(s, 3H),1.72 (d, J = 6.4 Hz, 3H),
1.44 (dd, J = 2.8, 6.8 Hz, 3H).
LOMS [M + 23] * = 509.1.

Final product from
saponification of second eluting
methyi ester isomer (170); 'H
NMR (400 MHz, methanolk-dg &
= 7.59 (s, 1H), 7.56 (s, 1H},
714 (@, J = 9.2 Hz, 1H), 6.89
(d, J=8.8Hz 1H), 5858 (g, J=
8.8 Hz, 1H), 477 - 489 (m,
1H), 4.39 - 429 (m, 1H), 4.13 -
4.04 (m, 1H), 2.867 - 2,53 {m,
2H), 2.41 (s, 3H), 188 (¢, J =
8.8 Mz, 3H), 1.45 (dd, J = 2.5,
6.8 Hz, 3H). LCMS (M + 23] " =
509.1.

171
and
172

Me N. CN
X
VY, F
L/ F
0 HNT “Me
OMe
HO™ N

Nﬁ :

Ci
§~chioro-3~-{{(R)-1-(Z-cyane-3-({8)-3,3-difluoro-4-
methoxypyrrolidin-1-yD-7-methylquinoxalin-5-
yvijethyhamino)picolinic acid
AND

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluting
methyl ester isomer (171): 'H
NMR (400 MHz, methanol-dg O
= 7.85 - 7.55 {m, 2H), 7.21 {,
J =88 Hz, 1H), 7.05 (d, 4 =
9.2 Hz, 1H), 551 - 542 (m,
1H}, 4.38 - 4,18 (m, 4H), 4.15 -
4.05 (m, 1H), 3.80 (s, 3H), 2.43
(s, 3H), 1.73 (d, J. = 6.4 Hz,

3H). LOMS M + 23] * =525 1.

-181-
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S-chlore-3-{(({R}-1-(2-cyano-3-({(R)-3, 3-difluoro-4-

methoxypyrrolidin-t-yh-7-methylguinoxalin-5-

yhethyhamino)picolinic acid

Final product from
saponification of second eluling
methyi astar isomer (1723 H
NMR (400 MMz, methanol-ds) 0
= 7.64 - 7.56 (m, 2H), 7.20 {d,
J=88Hz 1H), 702, J =
8.2Hz, 1H), 8.51 (g, J=6.8 Hz,
1H), 4.36 - 418 (m, 4H), 4.06
(dt, J =2.4,12.0 Hz, 1H), 3.60
(s, 3H), 2.44 (5, 3H), 1.73 d, 4
=88 Hz, 3H) LCMS M +1]' =
503.2.

173
and
174

P
X N‘f\i‘:ﬂ@
¢ HN Me 9

Vi

3-{{R-1-(3-((15 45)-2-0xa-5-

agzabicyclol2.2 1heptan-5-yi)-2-cyano-7-

methyiguinoxalin-5-vhethyllamino)-6-
chioropicolinic acid
AND

Me N w/f”

NN

N

Wi

KLY

O

e

O HN TMe
HOT P
N
Cl
3-({(R)-1-(3-({1R 4R)-2-0xa-5-

azabicyclof2. 2. 1iheptan-5-yi-2-cyano-7-

methyiquinoxalin-8-yhethyl)amino)-8-

chioropicslinic acid

H NMR (400 MHz, methanol
d) 8 =785, J=20Hz 1H),
747 (s,1H), 716 (d, J= 8.8 Hz,
1H), 8.97 (d, J = 9.2 Hz, 1H),
5.50 {m, 1H), 5.28 (s, 1H), 4.77
(s, 1H), 4.08 (dd, J = 1.2, 10.0
Hz, 1H), 4.04 - 402 (m, 1H),
3.89-3.95 (m, 1H), 3.76 (d, J =
10.0 Hz, 1H), 2.38 (s, 3H), 2.12
~2.03{m, 2H), 167, =838
Hz, 3H). LOMS [M+1]* = 485.2.

AND

H NMR (400 MHz, methanok
di B =763 (d, J = 1.6 Hz, 1H),
7.59 (s, 1H), 7.23 (d, J = 9.2 Hz,
1H), 7.08 (d, J = 8.8 Hz, 1H),
549 (0, J= 6.8 Hz, 1H), 5.37 (s,
1H), 4.80 (brs, 1H), 4.15- 4.04
(m, 2H), 3.98 - 3.93 (m, 1H),
3.81 (d, J = 10.0 Hz, 1H), 2.46
(s, 3H), 2.18 - 2.03 (m, 2H),
1.73 (d, J = 6.4 Hz, 3H). LOMS
M+ 1]* = 485.3.

-182-
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178

g-chioro-3-{{{Ry-1-2-cyano-7-methyl-3-((5)-3-
{methyisulfonyhpyrrolidin-1-yiiquinoxalin-5-

yhethvhamino)picolinic acid

1 NMR (400 MMz, methanol-
diy 8 =782, J=2.0Hz 1H),
7.57 (5, 1H), 7.19(d,J= 8.8 Hz,
1H), 7.05 (d, J = 8.8 Hz, 1H),
554 (g, J = 6.8 Hz, 1H), 4.45 -
4.22 {m, 3H), 4.20 - 4.07 (m,
2H), 3.12 (s, 3H), 2.73 - 2.55
(m, 2H), 2.44 (s, 3H), 1.74 (d, J
= 8.8 Hz, 3H). LCMS (M + 11
= 51581,

178

&-chiore-3-(((R)-1-{2-cyane-3-((S)-3-
fluoropyrrolidin-1-yh-7-methylquinoxalin-5-

yhethybamino)picolinic acid

H NMR (400 MHz, methanol
doy 8 =757, J=2.0Hz, 1H),
7.55 {d, J = 0.8 Hz, 1H), 7.20
d,J=88Hz 1H), 7.02 (@, J =
8.2 Hz, 1M}, 5.55 - 5.37 {m,
2H), 4.27 - 418 {m, 2H), 4.15 -
4.01 (m, 2F), 2,48 - 229 (m,
5H), 1.73 (d, J = 6.8 Hz, 3H).
LOMS [M + 1] *= 4552,

177

HO / l
N
Ci
g-chloro-3-{({{R)-1-{2-cyano-3-{{(R)-3~
fluoropyrrolidin-1-yl-7-methylguinoxalin-5-

yvijethyhamino)picolinic acid

H NMR (400 MMz, methanol-
dpd=756{d, =12 86Hz7,
2H), 718 (d, J = 9.2 Hz, 1H),
7.02 (d, J=9.2 Hz, 1H), 857 -
5.37 {m, 2H), 4.28 - 418 (m,
2H), 417 - 3.97 (m, 2H), 2.47 -
2.01 (m, 5H), 1.72 d, J= 6.3
Hz, 3H). LOMS M + 1] * =
4551,

-183-
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Me /,/;,,I\ H NMR (400 MHz, CD20D) 6
\Oi = 760 (8, 2H), 7.22 - 715 {m,
/> “E 1H), 7.01 (d, J = 8.8 Hz, 1H),
HNmMe L\k 557 -5.47 (m, 2H), 542 - 5.36
H}/L% F {m, tH), 443 - 419 {m, 4H),
178 N\\j/EE 2.44 (s, 3H), 1.74 (dd, J = 3.8,
Cl 8.8 Hz, 3H). LCMS [M+Nal* =
8-chioro-3-(({R-1-(2-cyano-3-((35,45)-3 4- 485.1.
difluoropyirotidin-1-yi}-7-methylguinoxalin-5-
yhiethyhaming)picolinic acid
H NMR (400 MHz, DMSO-ds)
\g I §=13.18 - 12.84 (m, 1H), 8.50
(d, J=T72Hz, 1H), 848 - 8.44
HN \/ Tj\ {m, 1H), 7.86 {dd, J = 2.4, 8.8
HO™ ”' e CFy Hz, 1H), 7.69 (s, 2H), 7.30 (d, J
179 N\ =88 Hz, M), 708 (d, i=82
el Hz, 1H), 7.03 (0, J = 9.2 Hz,
(R)-6-chioro~-3-({1-(2-cyano-7-methvi-3-(4-(5- 1H), 5.48 (quin, J = 6.8 Hz, 1H),
(triffuoromethyhpyridin-2-yiipiperazin-i- 308 - 3.88 (m. 8H), 244 (s,
yhquinoxalin-S-yhethyamino)picolinic acid M), 168 (6, J = 6.4 Hz, 3H).
LCMS [M + 23] * = 587 1.
Me ’NMN Se?arated Lfc-)meTrs by SFC
E before saponification:
. N F
! Me Final product from
Q HN" "Me saponification of first eluling
MeO i methyl ester isomer (180). 'H
- N NMR (400 MHz, methanol-ds)
and o ) ) =7.50-7.51 (m, 2H), 7.20 (d, J
o methy% Snchiaron&(g(f?mn(i’zrfzyanona—(ﬁi?)—& =88 Hz, 1H), 7.03 (d, J= 8.8
fluoro-3-methyipyrrolidin-1-yh-7- Hz, 1H), 5.49 (g, J = 6.4 Hz,
methylquinoxalin-5-yhethylyamino)picolinate 1H), 4.22 - 3.92 (m, 4H), 2.42
AND (s, 3H), 2.30 - 2.09 (m, 2H),
1.73 (d, J = 6.8 Hz, 3H), 1.87
{d, J=20.4 Hz, 3H). LOMS [M
+ 117 =491.2.
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//
Me N *\\\/,/;

methyi 8-chioro-3-(({K)-1-(2-cyano-3-{ &)-3-
fluoro-3~-methyipyrrolidin-{-yh-7-

methylquinoxalin-S-yhethyamino)picolinale

Final product from
saponification of second eluling
methyi ester isomer (181): H
NMR (400 MMz, methanol-ds) 0
= 7.57 (s, 1H), 7.85 (s, 1H),
749 (d, J = 92 Hz, 1H), 7.03
{d, J=98.2Hz, 1H}), 851 (g, d~=
8.8 Hz, 1H), 423 - 3.88 (m,
4, 2.42 {s, 3H), 2.39 - 2.05
{m, 2H), 1.71 &, J = 64 Hz,
3H), 188 {d, 4= 21.2 Hz, 3H).
LOMS M+ 1] = 481.2.

182A
and
1828

N, 2N
~0
XIx
" N7 NH

0 oHN N
HO /IE F”;
NQ?/’
Cl

&-chioro-3-{{{(Ry-1-(2-cyano-3-{{{{5)-2,2-diflucro-
1~-methyicyclopropylmethyhamino)-7-
methviguinoxalin-5-ylethyDamino)picolinic acid
AND

&
a-chloro-3-{({{(Ry-1-(2-cyano-3~-{{{R)-2,2-diflucro-

1-methyicyclopropylimethyhaming)-7-

methyiguinoxalin-S-ylethyhamino)picolinic acid
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183

Ci
{Ry-8-chiloro-3-{(1-{Z-cyano-7-methyl-3-3- (M-
methylacetamido)azetidin-1-yhquinoxalin-5-

yhiethyhaming)picolinic acid

184

f"N
‘///YN‘\\'Y/;;
N N

§-chioro-3-({({1R)-1-(Z-cyano-7-methyl-3-
(letrahydrofuran-3-ylhquinoxalin-5-

yvhethyhamino)picolinic acid

185A
and
1858

Gt
g-chlorg~-3-{({Ry-1-(2-cyano-7-methyl-3-((8)-
tetrahydrofuran-3-yhiquinoxalin-5-

yhethyhamino)picolinic acid
AND
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Gl
g-chioro-3-({{R)-1-(2-cyano-7-methyi-3-{((R)-
tetrahydrofuran-3-yhiquinoxalin-5-

yhiethyhaming)picolinic acid

186

£t N._-CN

e\\?/
NO’/\N =
L/ F
QO HN
HO /E
Na
{R)y-8-chioro~-3-({(1-{2-cyano-3-(3,3~
diffuoropyrrolidin-1-yi)-7-ethyiquinoxalin-5-

yhethyhamino)picolinic acid

187

{R)-8-chioro-3-({1-{2-cyano-7-ethyl-3-
morpholinoguinoxalin-&-yhethylaminojpicslinic

acid

188

-187-
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{Ry-5-chioro-3-({1-(2-cyano-7-ethyl-3-(2-0xa-6-
azaspiro[3. 3lheptan-8-yhguinoxalin-5-
yhethyhamino)picolinic acid

/NE[CN
SN N ™~
O HN L\/O
HQ/K[/
Ny

Ci
g-chioro-3-{{{(R)y-1-(2-cyano-3-{(S)-2-
ethylmorphoiino)-7-methylguinoxalin-5-

s-chiorg-3-(((R-1-2-cyano-7-methyl-3-((3)-2-
{riflusromethyhmorpholinojquinoxalin-5-

yvijethyhamino)picolinic acid

1894 yhiethvhamino)picolinic acid
and AND
1898
K I
O HN [\/C'
HO™ N |
MNaw
Ci
&-chioro-3-({{(R}-1-(2-cyano-3-{{(R)y-2-
ethyimorpholine)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid
H NMR (400 MHz, CD:0D) &
I =7.71{d, J= 186 Hz, 1H), 7.68
~ E. ; ;
N N/Y ) (s, 1H), 7.08 (d, J= 8.8 Hz, 1H),
Q Hn 6.86 (d, J = 0.2 Hz, 1H), 553
HO™ | @, J=68Hz, 1H), 447 - 4.44
N (m, tH), 4.3% - 435 (m, 1)
190A i

4.29 - 4.25 (m, 1H), 4.17 (br d,
J=12.0 Hz, 1H), 3.87-3.90 (m,
1H), 3.48 - 3.41 (m, 1H), 3.34 -
3.33 (m, 1H), 2.47 (s, 3H), 1.70
d, J = 68 Hz, 3H). LOMS
[M+Na] * = 543.1.
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P /NICN H NMR (400 MHz, CD:0OD) &
| = 772 ¢ (

o = 7.72 (s, 1H), 7.88 (s, 1H),

N \N N/\\j‘ CFa
o 7.05 (d, J = 8.8 Hz, 1H), 6.85
§ HN (= 8.8 Hz, 1H), 5.53 (g, J =
HO™ ™ | 8.8 Hz, 1H), 4.44 (brd, J=12.8

N
3 Hz, 1H), 4.39 - 4.34 {m, 1H),
1908 Ci

S-chioro-3-{({{R}-1-(2-cyano-7-methyl-3-({(R)-2-
{triflucromethybimorphalinojquinoxalin-&-

yhethyhamino)picolinic acid

427 (brd, J= 138 Hz, 1H),
419 (brd, J = 11.2 Hz, 1H),
3.95 (dt, J = 2.4, 11.6 Hz, 1H),
3.48 - 3.35 (m, 2H), 2.47 G,
3H), 169 (d, J = 6.8 Hz, 3H).
LOMS [M+Na] * = 543.1.

191A
and
1918

-

. CFH
NN
Lo

28,
4N
zZ

O HN

MNas

Ci
g-chloro-3-({{R)y-1-2-cyano-3-((5)-2-
{difluoromethylymorpholino}-7-methylguinoxalin-

S-yhethyllamino)picolinic acid

AND
NN
H\/E’NINX\\EJ\CFZH
O HN k\/Q
JX

HO

Gl
&-chioro-3-({{F)-1-(2-cyano-3-{{(R)-2-
{diffuoromethylimorpholing)-7-methyiquinoxalin-

S-yhethyhamino)picolinic acid
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1824
and
1628

Q

g-chloro-3-{({Ry-1-(2-cyano-7-methyl-3-((S}-3-
methyimorpholino)quinoxalin-5-
yhethyhamino)picolinic acid and

~

-

/N]:CN
SN t\’\j
O HN v"i\/ ©

)
N

S

Ci
&-chlorg-3-(({(Ry-1-{2-cyano-7-methyl-3-(R)-3-
methylimorpholino)quinoxalin-5-

yhethyhamino)picolinic acid

163

/,ij\F/CN
\%'\\N'/\N/\/‘T
g HN -0
: =

A

N
T
st

3-{(({(1R)-1-(3-(B~oxa-3~-azabicyclo[3.1. 1Theptan-
3-yii-2-cyano-7-methylquinoxalin-5-

yhethyhamino)-8-chioropicolinic acid
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\/TNICN
f?') HN 1

OH
Cl

g-chloro-3-({(Ry-1-(2-cyano-3-4-{(R)-1-
hydroxyethylypiperidin-1-yh-7-methyiquinoxalin-

And

194A
S-yhethyhyamino)picolinic acid
and
And
1948
’ o/d\ A OH
Na
cl
&-chioro-3-{({R)-1-{2-cyano-3-(4-{{S)-1-
hydroxyethylpiperidin-1-yh-7-methyiquinoxalin-
S-yhethyhamino)picolinic acid
R }N N 1884, final product from the
B \NIN first eluling isomer before
Q)\K saponification: "M NMR (400
MHz, methanolds) 8 = 7.63 (5,
OMe
2H), 7.20 (d, J = 9.2 Hz, 1H),
702, J=92 Hz, 1H), 5.55
(g, J=6.8 Hz, 1H), 4.51 - 442
185A S-chioro-3-(({(R)y-1-Z-cvano-3-(4-((R)-1- (m, 2H), 3.36 (s, 3H), 3.25 -
and methoxyethyhpiperidin-1-y)-7-methylquinoxalin- 318 (m, 1H), 3.17 - 3.05 (m,
1958 S-yhethyhamino)picolinic acid

2H), 2.45 (s, 3H), 2.05 - 1.97
(m, 1H), 1.84 - 1.78 (m, 1H),
1.72 (@, J = 6.8 Hz, 4H), 1.85 -
1.48 (m, 2H), 117 (d, J = 6.4
Hz, 3H). LOMS [M+1] *= 508.3.

4888, final product from the
second eluling isomer before
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g-chloro-3-{{R)-1-(2-cyano-3-(4-{(5)-1-

methoxyethyhpiperidin-1-y)-7-methylguinoxalin-

S-yhethyhyamino)picolinic acid

saponification: H NMR (400
MHz, methanol-ds) 8 = 7.83 (5,
2H), 721 (d, J = 9.2 Hz, 1H),
7.03 (d, J =92 Hz, 1H), 5.56
(g, /=864 Hz, 1H), 451 -4.41
{m, 2r), 3.38 (s, 3H), 3.23 -
3.20 {m, 1H), 3.16 - 3.06 (m,
2H), 2.45 (s, 3H), 2.00 brd, J
= 13.2 Hz, 1H), 1.86 - 1.78 {m,
1H), 1.72 (d, J = 6.8 Hz, 4H),
185148 (m, 2H), 117 {d, J=
8.4 Hz, 3H). LCMS [M+i] "=
509.3.

1964
and
1968

‘//}\E’N EECN
S \N UOMS
O HN
HO™ /)w
Mo |
Y

(93]
1964, 8-chioro-3-(({(R)-1-{2~-cyano-3-{(8}-3-
methoxypiperidin-1-yh-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

And
= /NICN
X \N! @,‘\()Me
O HN
HO /i
N\\\T'
Ci

1968, 8-chloro-3-({{R)-1-(2-cyano-3-{(R)-3-
methoxypiperidin-1-yh-7-methylguinoxalin-5-
yhethvhamino)picolinic acid

1884, made from the
enantiopure (35)-3-
methoxypiperiding: 'H  NMR

(400 MHz, CD-OD) & = 7.64 (s,
2H), 7.21 (d, J = 8.8 Hz, 1H),
7.00 (d, J = 8.8 Hz, 1H), 5.57
(@, J = 8.8 Hz, 1H), 4.24 (dd, J
= 3.2, 12.8 Hz, 1H), 4.00 - 3.89
(m, 1H), 3.65 - 3.55 (m, 2H),
3.47 (dd, J = 8.0, 12.8 Hz, 1H),
3.43 (s, 3H), 2.46 (s, 3H), 2.17
- 1.98 (m, 2H), 1.78 - 1.84 (m,
5H), LCMS [M + Na] * = 503.2,

1988, made from the
enantiopure {3R)~3-
methoxypiperidine: "M NMR

(400 MHz, CD3OD) § = 7.64 (5,
1H), 7.61 (5, 1H), 714 (d, J =
8.8 Hz, 1H), 8.97 (d, J = 9.2 Hz,
1H), 5.58 (g, ¢ = 6.8 Hz, 1H),
4.20- 448 (m, 1H), 3.94 - 3.90
(m, 1H), 3.61 - 3.48 (m, 3H),
3.40 (s, 3H), 2.44 (s, 3H), 2.10
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-202(m, 2H), 1.70 (d, J = 6.8
Mz, 5H). LCMS [M + Na] * =
503.2.

= N\:(
\i 2

2-{{{Ry-1-(2-cyano-3-(4-2-({(R)-2,2-
diffuorocyclopropyhacetybpiperazin-1-yh-7-

methylguinoxalin-&-yljethyhamino)benzoic acid

Product generated using the

first eluting isomer Defore
saponification: "M NMR (400
MHz, CDOD) & = 7.80 (,
J=7.8 Hz 1H), 7.69 (s, 1H) 7.85
{s, 1H), 712 (t, J = 8.0 Hz, 1H),
8.50 (1, J=7.8Hz, 1H), 6,42 {,
J=84Hz 1H), 580(g, /=68

Mz, 1H), 3.89 - 3.81 (m, 8H),

{R)-6-chioro-3-((1-(2-cyano-7T-methyl-3-(oxetan-
3-yhquinoxalin-&-yhethyhamino)picolinic acid

187 OR 271 (brd, J=7.2Hz, 2H), 2.47
N 2N (s, 3H), 1.86 ~ 1.3 (m, 1H),
=
\QI f 1.89 (d, J= 6.8 Hz, 3H), 1.58 -
S P
N "i\] e 1.85 (m, 1H), 1.17 - 113 {m,
. N
O HNT - il ‘7L F 1H). LOMS [M + Naj " = 557.2.
P 2 o) i
HO - |i
X
2-({{Ry-1-(Z-cyano-3-(4-(2-{(S)-2,2-
difluorocyclopropyhacetybpiperazin-1-yh)-7-
methylguinomalin-5-yhethyhamino)benzoic acid
2N
N
)
O
0O
Na i
Cl
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. | ,N:\[CN
N N/ N/,\
N
O HN k/ R
M N/
» HOT N E
199 N‘\T’
Ci

{R)-6-chioro-3-{(1-{2-cyano-7-methyl-3-(4-(1-
methyl-1H-imidazol-4-ylipiperazin-1-

yhquinoxalin-5-yhethyDaming)picolinic acid

LCMS [M+ H] "= 533.3

HO
N

&

\'},/
Ci

HO™ N O-N
200 g
L
{(Fy-6-chioro-3-((1-(Z-cyano-7-methyl-3-(4-(3-
methylisoxazol-5-yhpiperazin-1-yliquinoxalin-5-
yhethyhamino)picolinic acid
Ny, ~CN TH NMR (400 MHz, CRClg) 8 =
,;i\N 8.55 - 833 (m, 1H), 767 (s,
N 1), 7.56 (s, 1H), 7.14 - 7.03
E\LQ " {m, 1H), 6.75 (brd, Jd = 8.8 Hz,
1H), 8.71 (5, 1H), 8.54 - 5.44
201 (m, 1H), 3.92 - 3.84 (m, 4H),
c 357 - 3.50 (m, 4H), 2.47 (s,
{R)-6-chiorg-3-({1-(2-cyano-7-methyl-3-(4-(5- 3H), 2.35 (5, 3H), 1.70 (br d, J
methylisoxazol-3-ylpiperazin-t-yhquinoxalin-5- | _ 6.4 Hz, 3H). LCMS [M+Na] =
yhethvhamino)picolinic acid 555 2
F My CN H NMR (400 MHz, COClg) & =
\%\NIIN/} o 834 (brd, J=86.0Hz 1H),7.85
- 0 i L\’ \Njﬁ (s, 1H), 7.54 (d, J= 1.6 Hz, 1H),

742 (d, J = 9.2 Hz, 1H), 6.79
(d, J = 8.8 Hz, 1H), 5.52 (quin,
J=6.8 Hz, 1H), 4.94 - 4.80 (m,
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{K)-8-chioro-3-{{1-(2-cyano-7-methyl-3-(2-ox0-
{1,4"-bipipendin}-1-yhauinoxalin-5-
yhethyhamino)picolinic acid

1H), 4.52 - 4.39 (m, 2H), 3.29 -
315 (m, 4H), 2.51 - 2.
5H), 2.05 - 1.94 {m, 2H), 1.90 -
1.79 (m, 6H), 1.70 d, J = 6.4
Hz, 3H). LCMS [M+1] *= 5483,

1 {m,

H NMR (400 MHz, methanol
dpd=7.73(dd,J=0.8,48Hz,
1H), 7.71 @, J = 2.0 Hz, 1H),

{R)y-B-chioro~-3-({(1-{2~-cyano-3-(4,4~
diffuoropiperidin-1-yh-7-
{triflucromethoxy)guinoxalin-5-

yhethyhamino)picolinic acid

¥ 7.86 (s, 1H), 7.38 (dd, J = 4.8,
HO™ Y 8.8 Hz, 1H), 7.21 (d, J= 8.4 Hz,
203 N 1H), 5.81 (g, J = 6.8 Hz, 1H),
(R)-3-((1-{2-cyano-7-methyl-3- 3.05 - 3.89 (m, 4H), 3.82 - 3.76
morpholinoquinoxalin-S-yhethyhaminoypicolinic (m, 4H), 2.46 (5, 3H), 1.73 (@, J
acid = 6.4 Hz, 3H).

LOMS [M+1] *= 419.2.
Nv 'H NMR (400 MHz, methanok
\g 2 . 445 =7.78-7.70 (m, 1H), 7.65
L}'(F (d,d=1.6Hz, 1H), 7.59 (s, 1H),
7.48 (dd, J = 5.2, 8.8 Hz, 1H),
204 J\j 7.34 {d, J = 8.8 Hz, 1H), 5.58
(@, J = 6.8 Hz, 1H), 4.40 - 4.14
{R)-3-{(1-(2-cyano-3-(3, 3-difluoropyrrofidin-1-yi)- (m. 4H), 2.86 - 2.53 (m, 2H),
7-methylguinoxalin-S-yhethyhamino)picolinic 243 (s,3H), 175 (@ 1= 6.8 Hz,

acid 3H). LOMS [MNal = 4612,
N / N/}
O OHN S~
o
205 Ny I
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{R)-3-chloro-2-cyano-8-{(1-(2-cyano-3-{4,4-
difluoropiperidin-1-yi}-7-methylguinoxalin-5-

yhethyhamino}benzoic acid

207

o .N\ICN
'\\i NN
HO :
NC”
{Ry-2~cyano-6-({(1-(2-cyano-3-{4 4~
difluoropiperidin-1T-v)-7-methyilguinoxalin-5-

yhethyhamino)benzoic acid

208

HO i/ l
Ny
3-{{(1R)-1-(2-cyano-3-(5,5-difluoro-2-

azabicyclo]2.2.1lheptan-2-y}-7-

o i N\ICN
LD

melhyiquinoxalin-5-yhethybhamino)picolinic acid

209

N, -CN
/i
N

e
O HNT -0

N
Moy

{(Ry-3-((1-(2-cyano-7T-methyl-3-(2-oxa-6-

azaspiro[3.3fheptan-8-vhguinoxalin-3-

vijethyhamino)picolinic acid
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2104
and
2108

G-chloro-3-{({R)-1-(2-cyano-3-((R)-3, 3-difluoro-4-
{hydroxymethyhpyrrolidin-1-yi}-7-
methylguinoxalin-5-yhsthyhaming)picelinic acid

AND

HO™ Y =

Cl

g-chloro-3-(({Ry-1-(2-cyanc-3-((§)-3,2-diflucro-4-
{hydroxymethyhpyrrolidin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picelinic acid

210A,

using the first eluling isomer

final product formed
before saponification: 'H NMR
{400 MMz, CD:0D) 6 = 7.61 -
7.58 {m, 2H), 718 d, d = 8.2
Hz, 1H), 7.02 d, Jd = 88 Hz,
1H), 8.52 (g, J = 6.8 Hz, 1H),
4.43 - 4.29 (m, 3H), 4.02 (dd, J
= 6.8, 10.8 Hz, 1H), 3.94 {(dd, J
=52, 11.2Hz, 1H), 3.80{dd, J
= 8.8, 11.6 Hz, 1H), 2.98 - 2.87
{m, 1H), 2.43 (s, 3M, 1.72(d, J
= 6.4 Hz, 3H). LCMS [M+1] * =
503.2.

2188, final
ihe

product formed

using second  eluting
isomer before saponification:
T NMR (400 MHz, CD:0D) &
=761-7588(m, 2H),7.18{,J
=88 Hz 1H), 703, J=92
Hz, 1H), 5.51 (g, 4 = 6.4 Hz,
1H), 4.40 - 428 (m, 3H), 4.07
{dd,J=6.8,10.8 Hz, 1H), 3.94
{dd,d =52, 11.4 Hz, 1H), 3.82
(dd,d = 6.8, 11.4 Hz, 1H), 2.99
- 2.88 (m, 1H), 2.44 (s, 3H),
1.73 (¢, J = 6.8 Hz, 3H). LOMS
[M+1]" = 503.2.

2H1A
and
2118

211A, final product was
synthesized using the first
eluting isomer from SFC
directly before saponification:
TH NMR (400 MHz, CD:0D) 8
= 7.61 {3, 1H), 7.58 (5, 1H),
718, J=9.2Hz, 1H), 7.03
(d, J=9.2Hz, 1H), 551 (g, J=
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8-chiorg-3-{{{R)-1-(2-cyanc-3-((8)-3,3-difluoro-4-
{methoxymethypyrrolidin-1-yh-7-
methylguinoxalin-S-yliethyhamino)picolinic acid

AND

&-chlorg-3-{{({R)-1-(2-cyano-3-{(R)-3,3-difluoro-4-
{methoxymethypyrrolidin-1-yh-7-
methyiquinoxalin-S-yhethybamino)picolinic acid

8.8 Hz, 1H), 4.42 - 4.27 (m,
3H}, 3.95 (dd, J = 7.8, 10.8 Hz,
1H), 3.78 - 3.72 (m, 1H), 3.83
(dd, J = 7.2, 9.6 Hz, 1H), 3.40
(s, 3H), 3.12 - 2.98 (m, 1H),
243 (s, 3H), 1.72(d, J= 6.4
Hz, 3H). LCMS [M+Naj+ =
539.1.

2448, final was
synthesized using the second
from SFC
directly hefore saponification:
TH NMR (400 MHz, CDOD) &
= 1H NMR (400 MHz, methanol-
dyy & =761 (s, 1M, 7.57 (br s,
1H), 718 (d, J = 8.8 Hz, 1H),
7.03 (@, 4= 9.2 Hz, 1H), 5.50
(g, J=64Hz 1H), 442 - 422
{m, 3H), 401 (brdd, J =72,
10.8 Hz, 1H), 3.76 (dd, J = 5.8,
9.8 Hz, 1H), 3.64 (dd, J = 8.5,
9.8 Hz, 1H), 3.40 (5, 3H), 3.10 -
2.87 (m, 1H), 2.43 (8, 3H), 1.73
{d, J = 88 Hz, 3H). LCMS
[M+Nal" = 539.1.

product

eluting isomer

2124
and
2128

&-chioro-3-{{R}-1-{2-cyanc-3-{{15,4R}-2, 2-diftuoro-7-
azabicyclo[2.2. 1l heptan-7-yi}-7-methyiguinoxalin-5-
yhiethyi}lamino}picolinic acid
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AND

I,l,
z
N 5
.
o

&-chiore-3-{{{R}-1-{2-cyano-3-{{1R,45}-2,2-diflucro-7-
azabicyclo{2.2.1}heptan-7-yi}-7-methylquinoxalin-5-
vhethyllamino)picolinic acid

\E//\I,N\(?’N
.
™ N/ N
O HNT b

+H NMR (400 MMz, CD:0OD) &
=7.58(dd, J=1.2, 8.8 Hz, 2H),
722 (4, =88 Hz, 1H), 7.05

&-chioro-3-{{1R}-1-{2-cyana-3-{G-mathoxy-3-
azabicyclo{3.1.0lhexan-3-yi)-7-methyiquinoxatin-5-
yhathyllamino}picolinic acid

N (d,J=8.8Hz 1H), 853 (q. =
HOY ‘ N 8.8 Hz, 1H), 422 - 408 (m,
213 Nz 4H), 3.47 - 3.44 (m, 2H), 3.32
il {s,3H}, 243 (s, 3H), 2.07-2.04
. e o N {m, 2H), 1.74 (¢, J = 6.4 Hz,
&-chloro-3-{{{R}-1-{2-cyano-3-{{1R,55,65})-6-
{methoxymethvl}-3-azabicyclo[3. 1.0 hexan-3-yi}-7- 3H), 140 (g, J = 8.0 Hz, 1H).
rnethylquinoxalin-S-yilethyllamino)picolinic acid LOMS [M+11 = 483 1.
/)N
4 ;Nf
SQRON
Q HN S T o
214 N
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N H NMR (400 MHz, CD0OD) 8
/”TN\[/{} = 7.57 (s, 1H), 7.53 (s, 1H),
S \N/:\N’ 718 {d, J = 8.8 Hz, 1H}, 7.00
I é d,J=982Hz, 1H), 547 (g, J~=
G HNT £ §.8 Hz, 1H}, 4.55 - 438 (m,
HO' Xy 1H), 4.33 ¢, J = 11.6 Hz, 2H),
215 N P 4.03 - 3.93 (m, 2H), 241 (s,
7 3H), 2.27 (d, J = 3.2 Hz, M),
Ci 223 (d, J =32 Hz, 1H), 1.71
{d, J = 6.4 Hz, 3H). LCMS
S-thorq-:i-(((i R)-~1 —(2—cyanon3~(6-ﬁuo’m—& k [M+23] = 488.1.
azabicyclol3.1.0lhexan-3-yh-7-methyiguinoxalin-
S-yhethyhyamino)picolinic acid
H NMR (400 MHz, CD:0D) &
=343 {brs, 1H), 8.38 (brd, d=
1.2Hz, 1H), 767 {d, J=4.0Hz,
N 2H), 7.44 {brd, J = 4.8 Hz, 1H),
% 747 (d, J = 88 Mz, 1H), 7.01
218 N. = d,J=88Hzr 1H), 551 (g, J=
It 8.4 Hz, 1H), 5.03 - 482 (m,
{Ri-6-chiore-3-{{1-{2-cvane-3-(3,4-dihydre-2,6- 2H), 416 (brt, J = 5.2 Hz, 2H),
naphthyridin-2{1H}-vi}-7-methylguinoxalin-5- 321 - 314 (m, Z2H), 2.47 (s,
vilethyllamino)picolinic acid 3H), 1.72 {d, J = 6.8 Hz, 3H).
LCMS [M+17": 5001,
H NMR (400 MHz, CD:0OD) 6
=771 (s, 1H), 76868 {(d,J=20
Hz, 1H), 7.64 (d, J = 0.8 Hz,
1H), 7.54 (dd, J = 1.8, 8.0 Hz,
1H), 7.40 (d, J = 8.0 Hz, 1H),
747 d, J =82 Hz, 1H), 7.03
217 & {d, J=88Hz, 1H), 553 (q,J=
8.8 Hz, 1H), 5.01 - 4.83 {m,
{R)-6-chioro-3-{{1-{2-cyano-3-{7-cyanc-3,4- 2H), 412 (4, J = 6.0 Hz, 2H),
dihydroisoguinolin-2{1H}-vi}-7-methyiguinoxalin-5- )
o 3.20 (brt, J= 5.8 Hz, 2H), 2.48
yhiethyllamino}picolinic acid
(s, 3H),1.71 (d, J=6.8 Hz, 3H).
LCMS [M+23] = 548.2.
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218

Ci

{R}-6-chicro-3-{{1-{2-cyano-3-(2-oxa-6-
azaspiro[3.3}heptan-&-yi)-7-
{triflucromethyilquinoxalin-5-
yhiethyilamino)picolinic acid

218

Fd =N

F =4 ./N\P-////
N N
L “F
0 H}:E\
E-m)l\r\
!
>

Cl

{R}-6-chioro-3-{{1-{2-cyano-3-(3,3-diflucropyrrolidin-
1-yi)-7-(trifluoromethyllguinoxalin-5-
yhethyllamino}picolinic acid

220

/’I/N:E[//}N
\i SN
O HN K‘(
AL
N\ff}'

Ci

&-chioro-3-{{{R}-1-{2-cyanc-3-{{3R,5R}-3,5-
difluoropiperidin-1-yi}-7-methyiquinoxalin-5-
yhethyilamino)picolinic acid
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N. _ON H NMR (400 MHz, CD0OD) 8
~a RN
[ I = 7.87 (brd, J=40 Hz, 2H),
S Y
751 (d, J =88 Hz 1H), 715
P 3
(d,J=92Hz 1H), 897, J=
SN 92 Hz, 1H), 840 (d, J=7.2 Hz,
221 1H), 5.52 (g, J = 8.4 Hz, 1H),
4.74 (s, 2H), 4.16 - 4.02 {m,
(R)-6-chioro-3-((1-(2-cyano-7-methyk-3-(6- 2H), 3.56 (s, 3H), 2.93 - 278
methyl-5-0x0-3,4,5,68-tetrahydro-2.6- {m, 2H), 2.47 (s, 3H, 1.71{d, J
naphthyridin-Q("i H)q.,'i)q-Lji-rwxgiin—& = 6.8 Hz, 3H). LCMS [M+1]"
yhethyhamino)picolinic acid
530.3.
N H NMR (400 MHz, CD:0D) 8
Zg ;N‘v/{/f O ( o0
I =785, J=4.4Hz 2H), 7.51
DN N ~
NTON | N d,J=88Hz, 1H), 717, J=
O HN = 8.8 Hz, 1H), 7.00 {d, J= 8.8 Hz,
HO)J\T(% 1H), 631 (d, J = 8.8 Hz, 1H),
5 { =
297 N\T,;; 570 {g, J = 6.4 Hz, 1H), 468
Cl {br d, J = 48 Hz, 2H), 4.10 -
e = /\ 2
{R}-6-chlore-3-{{1-{2-cyano-7-methyi-3-{7-methyi-8- 4.04 (m, 2H), 3.56 (s, 3H), 3.00
axo-3,4,7 8-tetrahydre-2, 7-naphthyridin-2{1H}- (brt, J =54 Hz 2H), 2.48 (s,
vilquinoxalin-5-yljethyllamino)picolinic acid 3H), 189 (d, J = 8.4 Hz, 3H).
LOCMS [M+H] "= 530.3.
1 , - N :
N\//,’,;N H NMR 400 MHz, CD:0D) §
- I =864 (d, J=24 Hz, 1H), 8.32
O
NN (dd, J = 2.4, 9.4 Hz, 1H), 7.86
O HN SNy (s, 1H). 7.84 (s, 1H), 7.16-7.14
HO E R {m, TH), 7.10 - 7.06 (m, 1H),
223 Nz 8.75 (d, J = 0.6 Hz, 1H), 5.74 -
Ci 5.68 (m, 1H), 3.76 (s, 3H), 2.57
p o 1= A
{R}-6-chloroe-3-{{1-{2-cyana-7-methyi-3-{1-methyi-6- (5, 3H), 1.78 (d. J= 8.8 Hz, 3H).
oxo-1,6-dihydropyridin-3-yliquinoxalin-5- LOMS [M+1] " = 475.2.
vhiethyllamino}picolinic acid
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N
b
e /N\EY//
w K
™ N/\\_/\N/
O HN g
HO E =X
N _z”
224
Ci
6-chioro-3-{{{1R}-1-{2-cyano-7-methyi-3-{1-methyl-
s-oxopiperidin-3-yljguinoxalin-5-
yhiethyllamino}picolinic acid
225
Ci
{R}-6-chioro-3-{{1-{2-cyano-7-methyl-3-(3-
oxopyrrolidin-L-yljquinoxalin-5-
yhathyllamino}picolinic acid
/"N
N =
|
D
Y N N/\F.:O
O HN k\<
Ho)k\(i =
228 \J\f;»
Ci
S-chloro-3-({{ 1R}-1-{2-cyano-7-methyi-3-{3-methyi-
4-gxopyrrolidin-1-viiquinexalin-5-
vhiethyllamino}picolinic acid
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227 i
Ci
{R}-6-chioro-3-{{1-{2-cyano-3-(3,3-dimethyl-4-
oxopyrrolidin-1-yi}-7-methviguinoxalin-5S-
yhiethyllamino}picolinic acid
H NMR (400 MHz, CD20D) &
=760 J=20Hz, 1H), 7.58
{d,J=08Hz, 1H), 7.20(d, J=
92 Hz, 1H), 7.05{d, J=92Hz,
$=0
0 1H}, 550 (@, J = 8.8 Hz, 1H),
4.38 - 4.25 (m, 2H), 4.09 (dd, J
228 = 4.4, 11.6 Hz, 1H), 4.03 (dd, J
Cl
=48 11.6 Hz, 1H), 3.51-3.35
g-chloro-3-{{{1R}-1-{Z-cyano-3-(2,2- {m, 4H), 3.29 - 3.19 (m, 2H),
dioxidotetrahydro-1H-thieno[3,4-cJpyrrob-5(3H}-vi}- 244 (5, 3H), 1.73 (d, J= 6.4 Hz,
7-methylquinoxalin-S-yilethyllamino)picolinic acid
3H).
LCMS [M+Na] *: 549.2.
N 2284, final product obtained
SN A . L
using the first eluting isomer
' NT N — from SFC before
o HNT b 0 saponification: 'H NMR {400
! l . )
. HO/J\‘/\\\] MHz, CD:0D) 6 = 7.56 (5, 1H),
Nz 7.53 (s, 1H), 716 (d, J= 8.8 Hz,
and E 1H), 7.00 (@, J = 8.8 Hz, 1H)
2208 %
549 (g, J = 6.8 Hz, 1H), 4.18
&-chloro-3-({{R}-1-{2-cyano-7-methyl-3-{{3a5,5a5}- brdd. J=6.0 9.6 Hz 2H). 4.08
tetrahydro-1H-furo[3,4-cJpyrrol-5{3H}vilquinoxatin- (brad,J=6.0,98Hz 2H) 4.
5-yhethyllamina)picolinic acid (, J= 84 Hz 2H), 373 - 3.52
{m, 4H), 2.77 - 2.59 (m, 2H),
AND
241 (s,3H),1.70(d,J=6.8Hz,
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gy

&-chiore-3-{{{R}-1-{2-cvano-7-methyl-3-{{3aR,6aR}-
tetrahydro-1H-furo[3,4-clpyrrol-5{3H}-vilguinoxalin-

S5-yiethyljaminolpicolinic acid

3H). LOMS [M+Na] + 501.1.

2288, final product obtained
the

from

second
isomer SFC
saponification: M NMR (400
MHz, COOD) 6 =787, J=
2.0 Hz, 1H), 7.54 (s, 1H), 718
{d,J=92Hz, 1H),7.01 d, d=
8.2 Hz, 1H), 5.45(g, J=6.4 Hz,
1H), 4.13 (dd, J = 8.0, 8.8 Hz,
2H), 4.06 {t, J = 6.8 Hz, 2H),
3.75 (brt, J=10.4 Hz, 2H), 3.82
(dd, J=7.2, 104 Hz, 2H), 2.78
- 2.88 (m, 2H), 242 {s, 3H),
1.72 {d, J= 6.4 Hz, 3H). LCMS
[M+Nal +: 501.1.

Using eluting

before

230
{R}-6-chioro-3-{{1-{2-cyano-3-morpholing-7-
{triflucromethyliquinoxalin-5-
yhethyllamino}picolinic acid
E H NMR (400 MHz, CDCIg) 6 =
N
g N /N/\][;?/ 10.73 (s, 1H),8.41 (brd, J=6.4
Hz, 1H), 8.03 {d, J = 1.2 Hz,
NNy N/\ z, 1H) { z
o 1My, 7.80 (d, J = 1.2 Hz, 1H),
231 k\/(,, ) { )

7.14 (d, J = 8.8 Hz, 1H), 6.90 -
8.54 (m, 2H), 4.04 - 3.94 (m,
4H), 3.94 - 3.87 (m, 4H), 1.75
@, J = 6.8 Hz, 3H). LCMS
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{R}-6-chloro-3-{{1-{2-cyano-7-{difluoromethyi)-3- {M+23]": 5111,
morpholinoguinoxalin-5S-yljethyllaminolpicolinic
acid
EtO /I/NICN
|
hsae
Q HN L\/C
ng\f/ E
232 N\\‘"{
Ci
{R}-6-chioro-3-{{1-{2-cyano-7-athoxy-3-
morpholinoguinaxalin-S-yljethyllaminolpicolinic
acid
1 .
= /N\F,CN H NMR 400 MHz, CD:0D) &
=784 (s, 2H), 721 {d, J=8.2
X \N/ ,/\]
o Hz, 1H), 7.06 (d, 4 = 8.2 Hz,
Q HN 1H), 5.78 (d, J = 6.8 Hz, 1H),
H@)Y 423 -443 (m, 2H), 3.80 - 3.84
233 Nao A
{m, 3H), 2.57 (s, 3H), 2.25 -~
ci 243 {m, 2H), 2.08 - 1.88 {m,
{R}-6-chloro-3-({1-{2-cyano-7-methyl-3-(tetrahydro- | 2H), 1.78 (d, J = 6.8 Hz, 3H).
2H-pyran-4-yhouinoxalin-S-ylethyllaminolpicolinic | | cs M1+ 452.1.
acid
2344, Final product made
using the first eluting isomer
from SFC hefore
saponification: 'H NMR {400
MHz, CD:0D) & = 787 (s, 2H),
234A 7.20 (d, J = 8.8 Hz, 1H), 7.03
and {d, J=98.2Hz, 1H), 581 (q, /=
234B 88 Hz 1H), 448 (brd, J= 136
&-chioro-3-{{{R}-1-{Z-cvano-3-{{R}-4,4-diflucro-3- Hz, 1H), 4.32 - 420 {m, 1H),
{hydroxymethylipiperidin-1-yi)}-7-methylquinoxalin- | 3 09 (dd, J = 4.0, 11.2 Hz, 1H),
S-yhethyllaminclpicolinic acid 3.70 - 3.56 (m, 2H). 3.48 (dd, J
AND = 10.4, 12.8 Hz, 1H), 2.55 -
2.38 (m, 4, 2.32 - 2.1Q {m,
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&-chioro-3-{{{R)-1-{2-cyano-3-{{5}-4,4-diflucro-3-
{hydroxymethylipiperidin-1-yl}-7-methyiquinoxalin-
S5-yiethyljaminolpicolinic acid

2H), 172 (d, J = 6.4 He, 3H).
LCMS [M+Na]": 538.1.

2348, Final product made
using the second eluling
isomer  from SFC  before
saponification: 'H NMR (400
MHz, CDODy=787(d, J=24
Mz, 2H), 718 (d, J = 9.2 Hez,
THY, 7.01 (d, J = 9.2 Hz, 1H),
581 (g, J = 88 Hz, 1H), 4.48
{ord, J=13.2 Hz, 1H), 4.36 -
419 (m, 1H), 3.98 (dd, J = 4.0,
1.2 Hz, 1H), 3.68 - 3.54 (m,
2H), 3.52 - 3.41 (m, 1H), 2.47
(s, 3Hy2.52-2.42 (m, 1H}, 2.32
-211 (m, 2H), 172 (¢, J= 6.8
Hz, 3H). LCMS [M+Nal+:
539.2.

235A

G-chloro-3-{{{R}-1-{2-cyano-3-{{S}-2-
{hydroxymethylimorpholino)-7-methylquinoxalin-5-
vhiethyllamino}picolinic acid

H NMR (400 MHz, CD:OD, 8 =
7.67 (s, 2H), 7.21 (d, = B.8 Hz,
1H), 7.04 (d, J = 9.2 Hz, 1H),
5.55 (g, J = 6.4 Hz, 1H), 4.37 -
431 {m, 1H), 4.23 (br dd, J =
1.6, 13.2 Hz, 1H), 4.0 (dd, J =
1.6, 116 Hz, 1H), 3.81 - 3.78
(m, 2H), 3.74 - 3.64 (m, 2H),
3.34 - 3.33 (m, 1H), 3.08 (dd, J
= 10.4, 13.0 Hz, 1H), 247 (5,
3H), 1.73 (d, J = 6.4 Hz, 3H).
LOMS [M+Nal": 505.2.
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TH NMR (400 MHz, CD20OD, § =
7.66 (s, 2H), 7.20 (d, J = 9.2 Hz,
1H), 7.02 (d, J = 9.2 Hz, 1H),
o 556 (4, J = 8.4 Hz, 1H), 4.32
(ord, J = 12.8 Hz, 1H), 4.25 (br

HO™ N
‘P dd, J = 1.6, 13.2 Hz, 1H), 4.10

-

2358 \([[ (dd, J= 1.6, 11.6 Hz, 1H), 3.93

6-chloro-3-{{{R})-1-{2-cyano-3-{{R)-2-
{hydroxymethylimorpholino}-7-methyiguinoxalin-5-
yhethyllamino}picolinic acid

- 3.79 (m, 2H), 3.73 - 362 (m,
2H), 3.34 - 3.33 (m, 1H), 3.16 -
3.08 (m, 1H), 2.47 (5, 3H), 1.73
(d, J = 8.8 Hz, 3H). LCMS
[M+Nal*: 505.2.

238A

Cl

&-chloro-3-{{{R}-1-{2-cyano-3-{{S}-2-

{methoxymethylimorpholing}-7-methylguinoxalin-5-

vhiethyi}lamino)picolinic acid

TH NMR (400 MHz, CD:0D) 8
7.66 (s, 1H), 7.65 (s, 1H), 7.20
d,J=9.2Hz, 1H), 7.05 (d, J =
9.2 Hz, 1H), 5.53 (g, J = 6.8 Hz,
1H), 4.31 (td, J = 2.0, 13.2 Hz,
1H), 4.22 (dd, J = 2.0, 13.2 Hz,
1H), 4.10 - 4.04 (m, 1H), 3.93
(dtd, J= 2.4, 5.2, 10.4 Hz, 1H),
3.86 (Gt J = 2.4, 11.6 Hz, 1H),
381 - 3.52 (m, 2H), 341 (5,
3H), 3.38 - 3.32 (m, 1H), 3.08
(dd, J=10.4, 12.2 Hz, 1H), 2.46
(s, 3H), 1.73 (d, J= 6.8 Hz, 3H).
LOMS [M+H]': 497 2.

2368

TH NMR (400 MHz, CD.OD) &
= 7.6% (s, TH), 7.68(s, 1H), 7.19
(d, J=9.2Hz 1H), 7.02 (d, J =
9.2 Hz, 1H), 5.57 (q, /= 6.4 Hz,
1H), 4.39 - 4.22 (m, 2H), 4.15 -
4.05 (m, 1H), 4.01 - 3.80 (m,
2H), 3.57 (dq, J = 5.2, 10.4 Hz,
2H), 3.42 (s, 3H), 3.34 - 3.27
(m, 1H), 3.15 (dd, J= 10.4, 13.2
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g-chioro-3-{{{R}-1-{2-cvano-3-({R}-2-

{methoxymethyllmorpholine )-7-methylguinoxalin-5-

vhethyl)amino)picolinic acid

Mz, 1H), 2.49 (s, 3H), 1.74 (d, J
= 8.8 Hz, 3H). LCMS [M+H]"
497.1.

237A

&-chioro-3-{{{R}-1-{2-cyano-3-{{2R,5R}-2,5-
gimethytmorpholinc}-7-methylauinoxalin-S-
yhiethyl}amino}picolinic acid

TH NMR (400 MHz, CD:0OD) 5
=764 (d, J= 1.6 Hz, 1H), 7.62
(s, 1H), 7.13 (d, J = 8.8 Hz, 1H),
6.90 (d, J = 8.8 Hz, 1H), 5.55 -
548 (m, tH), 462 - 458 (m,
1H), 4.14 (dd, J = 2.0, 13.8 Hz,
1H), 3.94 - 3.90 (m, 1H), 3.85 -
3.79 (m, 2H), 2.21 (dd, J=11.2,
13.6 Hz, 1H), 2.44 (s, 3H), 1.70
(d, J= 6.8 Hz, 3H), 1.44 (d, J =
6.8 Mz, 3H), 1.20 (d, J= 6.0 Hz,
3H). LCMS [M+Na] * = 503.2.

&-chioro-3-{{{R})-1-{2-cyano-3-{{2S,55}-2,5-
dimethylmorpholino}-7-methylguinoxalin-5-
yhathyllamino}picolinic acid

TH NMR (400 MHz, CD:OD) 5
= 787 (5, 1H), 7.61 (s, 1H),
710 (d, J = 8.8 Hz, 1H), 6.90
(d, J= 8.8 Hz, 1H), 5.49 (4. J =
8.8 Hz, 1H), 461 - 4.58 (m,
1H), 4.14 (dd, J = 1.6, 13.6 Hz,
1H), 3.95 - 3.91 {m, 1H), 3.84 -
3.79 (m, 2H), 3.27 - 3.24 (m,
1H), 2.45 (5, 3H), 1.70 (d, J =
6.8 Hz, 3H), 1.45 (d, /= 6.8 Hz,
3H), 1.28 (d, J = 6.0 Hz, 3H).
LOMS [M+Nal = 503 .2.

238A

U

o
o My
HO™ TN

N~
i

Cl

H NMR (400 MHz, CD:0D) &
=774 (or t, J = 2.0 Hz, 2H),
7.24 - 714 (m, 1H), 6.93 (d, J =
9.2 Hz, 1H), 5.70 (g, J = 6.4 Hz,
1H), 4.07 - 3.98 (m, 2H), 3.87 -
3.83 (m, 1H), 3.75 (dd, J= 2.4,
12.4 Hz, 1H), 3.58 - 3.53 (m,
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6-chloro-3-({{R)-1-{2-cyano-3-{{28,5K)-2,5-
dimethylmorpholine}-7-methylquinoxalin-5-
vhiethyl)amino)picolinic acid

1H), 2.93 (dd, J = 8.4, 12.4 Hz,
1H), 2.53 - 2.46 (m, 3H), 1.69
(d, J=6.4Hz 3H), 1.36 d, J =
8.4 Hz, 3H), 1.15 (d, J = 8.0 Hz,
3H). LCMS [M+Nal* = 503.1.

238B

\le

o HN/\“'

-

HO l%(i\
N
Cl
&-chloro-3-{{{R}-1-{2-cyano-3-{{2R,55}-2,5-
dimethytmorpholine)-7
vhiethyllamino)picolinic acid

-methylguinoxalin-5-

H NMR (400 MHz, CD:0D) &
=7.78-7.72 (m, 2H), 7.20 (d, J
=92 Hz, 1H), 7.03 (d, J = 9.2
Hz, 1H), 5.57 (q, J = 6.4 Hz,
1H), 4.07 - 3.98 (m, 2H), 3.95 -
3.86 (m, 1H), 3.72 (dd, J = 2.4,
12.4 Hz, 1H), 3.54 (dd, J = 9.2,
11.6 Hz, 1H), 2.94 (dd, J = 8.8,
12.4 Hz, 1H), 2.51 (s, 3H), 1.76
(d, J= 8.4 Hz, 3H), 1.26 (d, J =
8.4 Hz, 3H), 1.14 (d, J = 6.4 Hz,
3H). LOMS [M+Na'= 503.1.

230A
and
2398

3-{{{R)-1-(3-
azabicyclof4.1.0lheptan-5-vi}-2-cyano-7-
methylguinoxalin-S-yllethyl}amino}-6-chioropicolinic
acid

{{1R,65}-2-0xa-5-

AND

Purified by SFC prior 1o
saponification:

First eluting isomer leading io
final compound 239A: 'H NMR
{400 MHz, CDR0D) 8 =7.81 (br
d,J=58Hz 2M), 720, J=
8.8 Hz, 1H), 7.02(d, J=9.2Hz,
1H), 5.54 (g, J = 6.4 Hz, 1H),
4.03 - 3.95 (m, 4H), 3.54 (td, J
=32, 124 Hz, 1H), 3.37 - 3.34
{m, 1H), 245 (s, 3H), 1.72({d, J
= 8.8 Hz 3H), 117 (g, J= 6.8
Hz, 1H), 1.04 - 1.00 (m, 1H).
LOMS [M+Na]" = 487 2.

Second eluting isomer leading
to final compound 238B: 'H
NMR (400 MHz, CD:0D) 8 =
7.81(s,2H),7.20(d, J=8.8Hz,
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Ci

3-{{{R}-1-{3-{{1S,6R}-2-0xa-5-
azabicyclo[4.1.0lheptan-5-vi)-2-cyano-7-
methylguinoxalin-S-yllethyi}amino}-6-chloropicolinic
actd

1H), 7.01 (d, J = 8.8 Hz, 1H),
554 (g, J = 6.4 Hz, 1H), 4.04
(dt, J = 3.8, 6.4 Hz, 1H), 3.98 -
3.92 (m, 3H), 3.83 - 3.57 (m,
1H), 3.38 - 3.35 (m, 1H), 2.45
(s, 3H), 1.73 (d, J= 6.8 Hz, 3H),
118 (q, J = 6.8 Hz, 1H), 1.02 -
0.98 (m, 1H). LCMS [M+Na]* =
487.2.

H NMR (400 MHz, CDCh) 8 =
8.37 (brd, J= 6.8 Hz, 1H), 7.59
(s, 1H), 7.47 (d, J J = 1.6 Hz,
1H), 7.41 (@, J = 8.8 Hz, 1H),
.79 (d, J = 9.2 Hz, 1H), 5.48 -
539 (m, tH), 4.34 - 4.76 (m,

3-{{{R}-1-{3~{{1R,865}-3-oxabicycle{4.1.0lheptan-6-yi}-
2-cyano-7-methyiquinoxalin-S-yljethyljamino}-6-
chioropicolinic acid

AND

240
20}, 4.71 (dd, J = 1.2, 8.4 Hz,
-~ { -
{R)-5-chlore-3-{{1-{2-cyano-7-methyl-3-{2-oxa-6- 2H), 4.20 - 4.09 (m, 2H), 4.0
azaspirof3.4loctan-6-yiiquinoxalin-5- 3.83 {m, 2H), 2.48 - 2.38 (m,
vhiethyllamino)picolinic acid 5H), 1.72 (d, J = 6.8 Hz, 3H).
LCMS [M+Na] "= 501.2
2414
and
2418
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3-{{{R}-1-{3-{{15,6R}-3-oxabicycle{4.1.0lheptan-6-yi}-

2-cyano-7-methylquinoxalin-5-yijethyllamino}-6-
chiorepicolinic acid

242

Ci

{R}-6-chioro-3-{{1-{2-cyano-7-methyl-3-(1,4-
cxazepan-4-yliguinoxalin-5-yljethyljamino}picolinic
acid

TH NMR (400 MHz, CD2OD) &
=7.59 (s, 2H), 719 (d, J = 9.2
Hz, 1H), 8.95 (d, J = 9.2 Hz,
1H), 5.52 (q, J = 8.8 Hz, 1H),
4.18 - 4.09 {m, 4H), 4.03 - 3.96
(m, 2H), 3.84 (1, J = 5.6 Hz, 2H),
243 (s, 3H), 2.21 - 211 (m,
2H), 1.89 (d, J = 8.8 Hz, 3H).
LOMS [M+1]": 487.2.

243A
and
2438

3-{{R}-1-{3-{{1R,55})-6-0xa-3-azabicyclo[3.2.1Joctan-
3-yl}-2-cyanc-7-methylguinoxalin-S-yljethyllamino}-
&-chiaropicelinic acid

AND

2434, Final
using the first eluting isomer
from SFC
saponification: 'H NMR (400
MHz, CDCI) 6 =8.26-8.20 (m,
1HY, 7.53 (s, 1H), 7.40 (r s,
1Hy, 715 - 7.02 (m, 1H), 5.69 -
8§56 (m, 1H),5.44 (brd,J=4.2
Hz, 1H), 4.71 (brd, J= 1.6 Hz,
1H), 4,458 (br s, 1H), 4.18 (br d,
J= 112 Hz, 14}, 408 (brd, U=
5.2 Hz, 1H), 3.89 (br s, 1H),
3.39 - 3.34 {m, 2H), 2.88 (br s,
1H), 2.38 (brs, 3H), 2.04 (br s,

product  made

before
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Ci

3-{{{R}-1-{3-{{1S,5R}-6-0xa-3-azabicyclo[3.2.1]octan-
3-yl}-2-cyanoc-7-methyiguinoxalin-S-yljethyllamino}-
&-chioropicolinic acid

1H), 1.91 (br d, J = 11.2 He,
1H), 182 (br s, 3H). LOMS
IM+Na]” = 501.1.

2438, Final product made
using the second eluling
isomer from SFC Dhefore

saponification: 'H NMR (400
MHz, COCls) 6 =828 (wrd, J =
1.8 Hz, 1H), 7.53 (s, 1H), 7.42
(s, 1H), 7.04 (brd, J= 7.6 Hz,
1H), 8.71 {brd, J= 8.8 Hz, 1H),
538 (brt, J= 8.0 Hz, 1H), 468
{or d, J = 12.0 Hz, 1H), 447 -
4.45 (m, 1H), 4.27 - 4.24 (m,
1H), 4.03 (d, J = 8.0 Hz, 1H),
3.86 - 3.83 (m, 1H), 3.42 {br d,
J= A28 Hz, 1H), 338 (brd, J =
12.8 Hz, 1H), 2.88 (br s, 1H),
2.36 (s, 3H), 2.07 - 2.04 (m,
1H), 1.84 {(br d, J = 11.2 Hz,
1H), 1.63 (brd, J = 6.4 Hz, 3H).
LCMS [M+Na]" = 501.1.

2444
and
2448

Cl

G-chioro-3-{{{1R}-1-{2-
azabicycle{3.2.0lheptan-3-yi}-7-methylguinoxalin-5-

cyano-3-{{1S}-1-fluoro-3-

vilethyi}lamino)picolinic acid

AND

2444, Final product made
using the first eluling isomer
from SFC before

saponification: 'H NMR (400
MHz, CE0Dy 8 =758 (brd, J
=28 Hz 2H), 720, J=82
Hz, 1H), 7.02 (d, J = 9.2 Hz,
1H), 5.53 (g, J = 6.4 Hz, 1H),
4.45(dd, J=132,18.4 Mz, 1H),
427 -4143{m, 2H), 412 - 4.03
(m, tH), 3.29 ~ 3.19 (m, 1H),
2.57 - 2.358 {m, 5H), 2.30 - 2.14
(m, 1, 1.72 @, J = 6.4 Hz,
3H), 1,83~ 1.36 {m, 1H). LCMS
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“d /N %
\Q;NK N
0 S %
Ho” NP )
Nﬂ\\T,)
Cl

&-chioro-3-{{1R}-1-{2-cyano-3-{{1S)- L-fluoro-3-
azabicyclo[3.2.0lheptan-3-yi}-7-methyiguinoxalin-5-
yhethyllamino}picolinic acid

[M+Naj = 503.1.

2448, Final product made
using the second eluling
isomer  from  SFC before

saponification: M NMR (400
MHz, CDQD) § = 787 - 7.52
(m, 2H), 718 (d, J = 9.2 Hz,
1H), 7.04 (d, J = 9.2 Hz, 1H),
548 (g, J = 8.8 Hz, 1H), 4.53
(dd, J=13.2,186.8 Hz, 1H), 4.25
- 4.08 {m, 3H), 3.30 - 3.18 (m,
1H), 2.87 - 2.38 {m, 5H), 2.28 -
2.14 (m, 1H), 1.74 {d, J= 6.8
Hz, 3H), 1.51 - 1.37 {m, 1H).
LOMS [M+Na] "= 503.1.

H NMR (400 MHz, CDCL)S =
8.35 (br dd, J = 5.6, 13.6 Hz,
1H), 7.50 (s, 1H), 7.47 (@, J =
2.0 Hz, 1H), 7.11 (dd, J = 4.8,
9.2 Hz, 1H), 6.79 (dd, J = 2.8,
8.8 Hz, 1H), 5.58 - 5.34 (m,

245 \T 1H), 5.28 - 5,06 {m, 1H), 4.33 -
Cl 4.05 (m, 3H), 3.69 (d, J=11.2,
&-chloro-3-{{{R}-1-{2-cyano-3-{{35,45})-3-fluorc-4- 18.8 Hz, 1H), 2.80 - 2.45 (m,
methyipyrrolidin-1-vi}-7-methylguinoxalin-5- 1H), 2,43 (5, 3H), 1.70 {dd, J =
yhethyllamino}picolinic acid 5.8, 10.4 Hz, 4H), 1.32 (d, J =
8.8 Hz, 3H). LOCMS [M+Nal+:
481.1.
1 .
N /%N H NMR 400 MHz, CD0D) &
T N .
l =756 (s, 2H), 717 (d, J =838
Ry N -
NTON >«~F Hz, 1H), 6.81 (d, Jd = 9.2 Hz,
F46A G HN /\\ 1H), 5.64 - 5.37 {m, 2H), 4.96 -
HO)HE/\ 4.92 (m, 1H), 4.52 - 436 {m,
Nz 1H), 4.31 - 4,16 {m, 1H), 2.52 -
Ci 2.34 (m, 4H), 2.20 (brdd, d =
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g-chlore-3-{{{R}-1-{2-cyano-3-{{2R,45)-4-fluoro-2-
methylpyrrolidin-1-yi}-7-methviquinoxalin-5-
vhiethyl)amino)picolinic acid

14.8, 20.0 Hz, 1H), 1.68 (d, J =
6.8 Hz, 3H), 1.51 (d, J = 6.4 Hz,
3H). LCMS [M+Nal+: 491.1.

2468

6-chiore-3-{{{R}-1-{2-cyano-3-{{2S,4R}-4-fluore-2-
methyipyrrofidin-1-yi)-7-methylquinoxalin-5-
vhethyllamino)picolinic acid

H NMR (400 MHz, CD:0D) 5
= 7.58 (s, 1H), 7.56 (s, 1H),
749 (0, J = 9.2 Hz, 1H), 6.99
(d, J = 9.2 Hz, 1H), .57 - 5.37
(m, 2H), 5.07 - 5.00 (m, 1H),
4.53 - 4.36 (m, 1H), 4.28 - 4,11
(m, 1H), 2.55 - 2.33 (m, 4H),
2.28-212(m, 1H), 1,73 (d, J =
6.8 Mz, 3H), 1.51 (d, J= 6.4 Hz,
3H). LOMS [M+Naf: 491.2,

246C

&-chioro-3-{{{R}-1-(2-cvano-3-{{2R,4R}-4-fluoro-2-
methylpyrrolidin-1-vi}-7-methviquinoxalin-5-
yhiethyilamino)picolinic acid

TH NMR (400 MHz, CD:0D) 8
=7.56 (5, 2H), 717 (d. J = 9.2
Hz, 1H), 6.91 (d, J = 9.2 Hz,
1H), 5.61 - 5.37 (m, 2H), 4.95 -
4.92 (m, 1H), 4.50 - 4.36 (m,
1H), 4.31 - 4.13 (m, 1H), 2.53 -
2.33 (m, 4H), 2.16 - 2.25 (m,
1H), 168 (d, J = 6.8 Hz, 3H),
1.51 (d, J = 6.4 Hz, 3H). LOMS
IM+Naj': 491.1.

246D

2 /N\F,CN
~ M
SN N/\f\w.ac
. L
N K
HOOC /,,k]
N\\Ti
Ci

H NMR (400 MHz, CD:0D) &
=761 (s, 2H), 719 (d, J = 8.2
Hz, 1H), 8.94 (d, J = 9.2 Hz,
1H), 5.58 (0, J = 6.8 Hz, 1H),
5.47 - 5.28 (m, 1H), 4.32 - 4.74
(m, tH), 4.38 - 4.21 (m, 1H),
419 - 4.06 (m, 1H), 2.87 - 2.54
(m, 1H), 2.44 (s, 3H), 2.12 -
1.92 (m, 1H), 1.73 (d, J = 6.4
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B-chioro-3-{{{R)-1-{2-cyano-3-{{2S,48)-4-fluoro-2-
methylpyrrolidin-1-yi}-7-methviquinoxalin-5-
vhethyl)amino)picolinic acid

Mz, 3H), 146 (d, J = 8.0 Hz
3H). LOMS [M+Nal*: 491.1

P ¢N]:CN
- i
\ N/ F\‘l' I..
L\Zi
HN
Hooa\fﬁ%j
Ni\r E

Ci

G-chioro-3-{{1R}-1-{2-cyano-3-{{18)}-1-flucro-3-
azabicyclo{3. 1.0lhexan-3-vi}-7-methyiquinoxalin-5-
yhiethyllamino)picolinic acid

247 A
and AND
2478 ~
P fN]:(,N
S -
SN
i
&-chlorg-3-{{{1R}-1-{2-cyano-3-({1R}-1-fluoro-3-
azabicyclo{3.1.0hexan-3-yvi}-7-methylquinoxatin-5-
vhiethyllamino}picolinic acid
CN
F
F.‘
248A
and
2488

6-chloro-3-{{{R}-1-{2-cyano-3-({R}-3,3-
diftfuorccyclopentyl}-7-methylquinoxalin-5-
yhathyllamino}picolinic acid

AND
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PN
\/ Y, /i\\‘\\\ F
N
| \<F
. s
HN
Haoc\r;,ij
Mo
Ci

o-chioro-3-{{R}-1-{2-cyano-3-({8}-3,3-
diffuorocyclopentyl}-7-methyiguinoxalin-5-
vhethylamino)picolinic acid

2N
N SN
i i 8
o MmN AT
\

TH NMR (400 MHz, CD:0D) &
=7.71-7.57 (m, 2H), 7.20 {d, J
=82 Hz, 1H), 7.03 (d, J = 9.2
Hz, 1H), 5.52 (q, J = 6.8 Hz,
1H), 4.55 (s, 4H), 3.79 - 3.59

N

i

{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-(1-oxa-7-
azaspire[3.5]nonan-7-yljguinoxalin-5-
yhiethyllamino}picolinic acid

249 " Niw//’ (m, 4H), 2.45 (5, 3H), 212 (t, J

I =56 Hz 4H), 1.72(d, J=6.8

{R)-5-chlore-3-{{1-{2-cyano-7-methyl-3-{2-oxa-7- Hz, 3H). LOMS [M1]7= 483.2.

azaspire[3.5nonan-7-yhquinoxalin-5-
vhiethyllamino}picolinic acid

N 2N H NMR (400 MHz, CD:OD) 8

e J\\/ =764 (s, 2H), 719 (d, J=88

\%N U . bz, 1H), 7.00 (d, J = 8.8 Hz,

O HN \f} tH), 5.55 (g, J = 6.4 Hz, 1H),

250 HO/EJ\H/L‘? 482 (, J =80 Hz, 2H), 3.87 -
N~

3.70 (m, 4H), 2.55 (1, J = 8.0 Hz,
2H), 2.45 (s, 3H), 2.20 - 2.06
(m, 4H), 1.71 (4, J = 8.4 Hz,
3H). LCMS [M+1] "= 493.3.
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T+ NMR (400 MHz, COCl) 0 =
=N 10.85 - 10.41 (m, 1H), 8.37 (br

RN

/i | d,J =64 Hz, tH), 7.59 (5, 1H),
e s )
I N N\A/\ 7.48 (d, J = 1.6 Hz, 1H), 7.12
O HNT™ L (d, = 9.2 Hz, 1H), 6.80 (d, J =
HG‘)J\;!/I\ 8.2 Hz, 1H), 5.43 (quin, J=6.8
251 N._# Hz, 1H}, 4.55 - 441 (m, 4H),
i 404 -398(m, 2H),3.84 {, U=
{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-{6-oxa-2- 0.8 Mz, 2K), 2.44 (5, 3H), 2.36 -
azaspiro{3.4joctan-2-ylguinoxalin-5- 2.26 (m, 2H), 1.70 d, v = 6.8
yhathyllamino)picolinic acid Hz, 3H). LCMS [M+Na] "
501.1.
T NMR (400 MHz, CD:0D) &
=782-7582(m, 2H), 721, J
=82 Hz 1H), 704 {d,J=82
Hz, 1H), 549 (g, J = 6.8 Hz,
1H), 4.57 ~ 436 (m, 4H), 3.3
252 {, J=6.8Hz 2H), 243 (s, 3H),
&:y 2.29 - 220 (m, 2H), 2.06-1.99
{ 1. = 8.
{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-{5-0xa-2- (m, 2H). 171 @, J = 6.8 Hz,
azaspirof3.4joctan-2-viiquinoxalin-5- 3H) LCMS {M+Naj": 501.2.
vijethyhaminc}picolinic acidS
N Purified by SFC prior o
MNE(/ saponification:
= i‘\‘N N’\/ON‘ First eliting isomer leading to
6 WV L/ final compound 253A: 'H NMR
{400 MHz, CD0D)y & = 7.55
253A HO™ Ny .

N {dd, J =18, 104 Hz, 2H}, 7.19
and [ (d, J=92Hz 1H), 7.02(d, J =
2538 e

8.2Hz, 1H), 550 (g, J=6.8 Hz,

&-chioro-3-{{R}-1-{2-cyanc-7-methyl-3-{{S}-1-oxa-7- 1H), 4.14 - 4.01 (m, 2H), 3.99 -
azaspire[4.4inonan-7-yliquinoxalin-S- R )

yhiethyllamino}picolinic acid 3.83 (m, 4H), 2.41 (s, 3H), 2.28

-202{m, 8H), 1.71(d,J=88

AND Hz, 3H). LOMS [M+17= 493.2.
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f-chioro-3-{{{R})-1-{2-cyano-7-methyl-3-{{R}-1-oxa-7-
azaspire[4.4inonan-7-yljquinoxalin-S-
yhiethyllamino}picolinic acid

Second sluling isomer leading
to final compound 2538 'H
NMR (400 MHz, CD:0D) 8
7.81-7.48(m, 2H), 719, J
8.2 Hz, 1H), 7.04 (d, J= 8.2 Mz,
1H), 5.50 (g, J = 6.8 Hz, 1H),
4.13 - 3.82 (m, 6H), 241 (5,
3H), 2.24 - 2.01 (m, 8H), 1.71
{d, J = 8.8 Hz, 3H) LCMS
[M+1] = 483.2.

G-chiore-3-{{{R}-1-{2-cyano-7-methyi-3-{{5}-2-0xa-7-
azaspire[4.4inonan-7-yilquinoxalin-5-
yhethyilamino)picolinic acid

%
r{§
AY

Z./ \\Z
;m:
\‘\MO

&-chlorg-3-{{{R}-1-{2-cyano-7-methyl-3-{{R}-2-oxa-7-
azaspire[4.4inonan-7-yviquinoxalin-5-
vhiethyllamino}picolinic acid

Purified by SFC prior to
saponification:

First eluting isomer leading o
final compound 254A: "H NMR
{400 MHz, CD-0OD) 6 = 7.57 {d,
J = 1.8 Hz, 1H), 7.55 (5, 1H),
721 (d, J =902 Hz, 1H), 7.05
{d,J=982Hz tH), 551 -546
{m, 1H), 4.10 (id, /= 8.8, 108
Mz, 1H), 4.03 - 3.3 {m, 4H),
3.87 - 3.78 {m, 2H), 3.76 - 3.70
(m, 1H), 2.42 (s, 3H), 2.20 -
2.02 (m, 4H), 173 d, /=638
Hz, 3H). LCMS [M+HT: 4931,

Second eluting isomer leading
to final compound 2548 'H
NMR (400 MMz, CDOD) & =
7.57(d, J= 16 Hz, 1H), 7.54 (5,
H), 7.18 (d, J = 9.2Hz, 1H),
7.03 (d, J =982 Hz, 1H), 548
(@ J=68Hz 1H), 404 ¢ J=
8.8 Hz, 2H), 3.87 ¢, J= 7.2 Hz,
2H), 3.94 - 3.84 (m, 2H), 3.80 -
3.70 (m, 2H), 2.42 (s, 3M), 2.17
-1.89 (m, 4H), 1.72(d, J=88
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Hz, 3H). LOMS [M+H]: 493 1.
p TH NMR (400 MHz, CD:OD) 6
s dx I =7.59 (d, J = 1.6 Hz, 1H), 7.57
\‘A‘\j(? (s, 1H), 7.21 (d, J= 9.2 Hz, 1H),
Q hn 7.04 (d, J = 92 Hz, 1H), 5.47
- HOJJ\&’ E (. 4 = 6.8 Hz, 1H), 462 - 457
N

A (m, 2H), 4.55 - 4.50 (m, 2H),

Ci

{R}-6-chiore-3-{{1-{2-cyano-3-(6,6-difluora-2-
azaspiro{3.3}heptan-2-yl)-7-methylquinoxalin-5-

vhiethyllamino}picolinic acid

2.91 ¢, J = 12.0 Hz, 4H), 2.43
(s, 3H), 1.72 (d, J= 6.8 Hz, 3H).
LOMS [MeH] = 409.3.

&-chioro-3-{{{R}-1-(2-cyano-3-{{S}-5-fluoro-2-
azaspiro{3.3lheptan-2-yl}-7-methyiquinoxalin-5-
vhethyllamino}picolinic acid

AND

S /N CN H NMR (400 MHz, CDOD) &
S, i E =765-7.56 (m, 2H), 722, J
Xy Ny R
‘L)\:'jF = 8.8 Hz, 1H), 7.06 (d, J = 9.2
N . - .
Mz, 1H), 5.52 (d, J = 6.4 Hz,
HOOC 2
| 1H), 4.74 (dd, =986, 17.8 Hz,
256 N
2H), 4.48 - 434 (m, 2H), 2.81 -
a 2.54 (m, 2H), 2.45 (s, 3H), 2.24
{R}-6-chioro-3-{{1-{2-cyano-3-(5,5-difluoro-2- ~2.43(m, 8H), 174 (d, J=86.8
azaspire{3.3lheptan-2-yi)-7-methyiguinoxalin-5- Hz, 3H). LOMS [M+1]" = 4991,
yhethyilamino)picolinic acid '
Furified by SFC prior to
P N CN saponification:
First elsting isomer leading to
Xy —
N %ﬁ final compound 257A: H NMR
HNT (400 MHz, CD0D) & = 7.58 (s,
HOOC # 3H), 7.56 (s, 1H), 7.20 (d, J =
257A \f% ) s, . ¢
No - G.2Hz, 1H), 7.01 (d, J= 9.2 Hz,
and \]
Ci 1H), 852 (g, J = 6.4 Hz, 1H),
2578

5.11-4.90 (m, 2H), 4.44 (g, J =
9.6 Hz, 2H), 4.34 {d, J = 8.8 Hz,
1H), 2.42 (s, 3H), 2.34 - 2.24
Gn., tH), 2.20 - 1.96 (m, 2H),
1.86 (g, J = 9.6 Hz, 1H), 1.71
d, J = 68 Hz, 3H). LOMS
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6-chioro-3-({{R}-1-{2-cvano-3-{{R}-5-fluoro-2-
azaspiro{3.3}heptan-2-yi)-7-methylquinoxalin-5-
vhethylamino)picolinic acid

[M+Naj = 503.2.

Second eluling isomer leading
to final compound 2578 'H
NMR (400 MMz, CDODY § =
780 (d, J=2.0Hz, 1H), 7.55 (s,
1H), 713 (brd, J= 8.2 Hz, 1H),
8.97 (d, J = 8.8 Hz, 1H), 5.49
{q, J = 6.8 Hz, 1H), 5.11 - 4.89
{m, 2H}, 4.51 (¢, J = 986 Hz,
1H), 4.38 (dd, J = 4.0, 9.2 Hz,
2H), 2.42 (s, 3H), 2.35 - 2.23
(m, tH), 2.21 - 1.96 (m, 2H),
1.81-180(m, 1H),1.70{d, J=
8.8 Hz, 3H). LOMS [M+Na}'
503.1.

253

VI,NICN
PNy

NN
1
O HN

Hejlfgjﬂ

e
ol
{R}-6-chioro-3-{{1-{2-cyano-3-{6-fluoro-2-
azaspiro{3.3theptan-2-yl)-7-methylquinoxalin-5-
yhethyilamino)picolinic acid

TH NMR (400 MHz, CD:0D) 8
=757 (d, J=2.0Hz, 1H), 7.53
d, d=0.8Hz, 1H), 719 (d, J =
8.8 Hz, 1H), 7.03 {d, J= 8.2 Hz,
1H), 548 (q, J = 6.8 Hz, 1H),
512 - 4.93 (m, 1H), 4.54 - 4.39
(m, 4H), 2.80 - 288 (m, 2H),
2.56 - 244 (m, 2H), 2.41 (s,
3H), 1.70 (d, J = 6.8 Hz, 3H).
LOMS [M+Naj" = 503.2.

258

{R}-6-chloro-3-{{1-{2-cyano-3-{6-hydroxy-2-
azaspiro{3.3lheptan-2-yl}-7-methyiquinoxalin-5-
vhiethyllamino}picolinic acid

TH NMR (400 MHz, CD:0D) &
= 7.57 (d, J = 2.0 Hz, 1H), 7.55
- 7.5% (m, 1H), 7.20 (d, J= 8.2
Hz, 1H), 7.03 (d, J = 9.2 Hz,
1H), 5.47 (a0, J = 6.8 Hz, 1H),
4.50 - 4.37 (m, 4H), 4.25 - 4.16
(m, tH), 2.70 - 2.81 (m, 2H),
2.4% (s, 3H), 2.24 - 215 (m,
2H), 1.71 d, J = 6.8 Hz, 3H).
LOMS [MeNal = 501.2.
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[00378] Synthesis of Examples 474 and 478

8-chioro-3-{(1R)-1-(2-cyano-7-methyl-3-((1S)-1-(triflucromethyh-3-azabicycio]3. 1.Olhexan-3-
yvhguinoxalin-S-yhethyllaminojpicolinic  acid and  &-chlore-3-({((1R)-1-{Z-cyano-7-methyl-3-
({1 R}-1-(triftuoromethyl)-3-azabicycio]3.1.0lhexan-3-yhguinoxalin-5-yhethyhamino)picolinic

acid
N
\/[ 2N PN
L. H‘:>§ Lok
‘ SFC
O HN E—
oy 1 g
N*( E\Q\T
Ci Ci
| £ r
-~ NN NN AR
LiCl
-------------- 2o O HN
HO //’ﬁ 474
Na
< Ci
NP I}'\iVE\/CN .
i i F
M'\!A'\‘i “ﬁi{\f-
~ i [
Licl o Hi}i’\ ;\A
~ z HO™ N 478
N I v
N i
Cl Ci
[00379] Step A: To a soldtion of methyl (R)-6-chiore-3-({(1-(2-cvane-3-hydraxy-7-

methyiguinoxalin-5-yhethyhamino)picolinate (180 mg, 452 pmol, 1.00 eg) in ANN-
dimethylformamide (2.00 mbL) were addsd PyBOP (706 mg, 1.36 mmol, 3.00 eg.) and MN-
diisopropylethylamine (282 mg, 2.26 mmol, 394 ul, 5.00 eq.) and the mbdure was stirred 25
°C for 30 minutes. To this midure was added 1-(iriflucromethyl)-3-azabicycio[3.1.0lhexane
{127 mg, 679 umol, 1.50 eg., hydrochlioric acid sall) and the reaction was stirred at 25 °C for 1
hour. The mixiure was then diluted with water (10.0 mL) and exiracted with ethyl acetate (3 =
10.0 mb). The combined organic layers were washed with brine (10.0 ml), dried over
anhydrous sodium suifate, filtered, and concentrated under reduced pressure 1o give a residue.
The residue was purified by prep-TLC (8i0y,, psiroleum sther | ethyl acetate = 2:1) {0 give
methyl  6-chioro-3-({{(1R)-1-{2-cyano-7-methyl-3-(1-(trifiuoromethyl)-3-azabicyclof3. 1. 0thexan-
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J-yhquinoxalin-S-yhethyhamino)picolinate (150 mg, 250 umol, 55.3% yisid, 88.6% purity) as a
vellow solid. LOCMS [M+Na]™ = 553.1.

[00380] Step B: The diastereomers of methyl 6-chioro-3-({(1R}-1-(2-cyano-7-methyi-3-
{1-{trifluoromethyl)-3-azabicyclo{3.1.0lhexan-3-yhquinoxalin-5-yllethylamino)picolinale (150
mg, 88.6% purily) were separated by SFC {(column: DAICEL CHIRALCEL X (250 mm = 30
mm, 10 um); mobile phase: phase AL CO», phase B: 0.1%NH,OH in MeOH], B%: 30%, isocratic
elution mode). The desired fractions wers concentirated to give methyl 8-chioroe-3-({(1R)-1-{2-
cyanc-7-methyl-3-{{18)- 1-(riflucromethyh-3-azabicyclof3. 1.Olhexan-3-yhquinoxalin-5-

yhethyllamino)picolinate and &-chioro-3-({{(1R)-1-{2-cyano-7-methyl-3-((1R)-1-

{trifluoromethyl)-3-azabicyclo[3.1.0lhexan-3-yhquinoxalin-5-yhethyllamino) picolinate.

[00381] First eluting isomer: White solid (80.0 myg, 84 .8 umuol, 18.7% yield, 85.0% purity},
LCMS [M+1] 7 = 531.3 (Rt = 0.692 mins).

[00382] Second eluting isomer. White solid, (65.0 mg, 110 umol, 24 4% vield, 90.0%
purity}, LCMS [M+1] 7 = 531.3 (Rt = 0.888 mins).

{00383] Step C1: The first eluting methyl ester was saponified {o the acid using the
following procedure: To a solution of the first eluting methy! ester (49.0 mg, 92.3 umol, 1.00
eq.) in DMSO (010 mL) was added lithium chioride (3%.1 mg, 923 umeol, 18.9 uL, 10.0 &g},
and the mbdure was stirred at 130 °C for 2 hours. After completion of the reaction, the mixiure
was cooled to 20 °C, fitered, and the fillrate was purified direclly by prep-HPLC (column:
Phenomenex Luna C18 150 x 25 mm x 10 um; mobile phase: phase A 0.225% formic acid in
water, phase B acelonitrile; gradient: 75%-100% phase B) to give the desired acid (Example
43A} of the first eluting ester from the previcus reaction (2.31 mg, 4.43 ymeol, 4.80% vield,
§9.2% purity) as a yellow solid. LCMS [M+Na] ™ = 539.1.

[00384] H NMR (400 MHz, DMSO-ds) 6 = 8.86 (br s, 1H), 7.60 (s, 2H), 7.24 (d, J = 8.8
Hz, 1H), 6.98 (br d, J = 8.8 Mz, 1H), 5.43 (quin, J= 6.8 Hz, 1H), 4.45- 4.28 (m, 2H), 4.12- 3.94
(m, 2H), 2.39 (s, 3H), 2.38 - 2.33 (m, 1H), 1.63 (d, J = 6.4 Hz, 3H), 1.43 (dd, J = 5.2, 8.4 Hz,
1H), 1.08 - 0.98 (m, 1H).

{00385] Stap C2: The second eluling methyl aster was saponified to the acid using the
following procedure: To a solution of the second eluting methyl ester (64.0 mg, 121 ymeol, 1.00
eq.) in DMSG {1.00 mlL) was added lithium chioride (51.1 mg, 1.21 mmol, 10.0 egq), and the
mixiure was stirred at 130 °C for 2 hours. After completion of the reaclion, the mbdure was
cooled o 20 °C, filered, and the filirate was purified directly by prep-HPLC (column:
Phenomensx Luna C18 150 = 25 mm x 10 um; mobile phase: phase A: 0.225% formic acid in
water, phase B: aceionitrile; gradient: 75%-100% phase B) to give the desired acid (Example
43B) of the second eluting ester from the previous reaction (9.77 mg, 18.7 ymol, 15.5% vield,

-223-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

93.7% purity) as a yellow solid. LOMS [M+Nal" = 539.2.

100286} HNMR (400 MHz, DMSO-dh) & = 12.96 (br 5, 1H), 8.46 (br d, J = 7.2 Hz, 1H),
7.66 - 7.56 (m, 2H). 7.29 (d, J = 8.8 Hz, 1H), 7.11 - 7.01 {m, 1H), 5.60 - 5.27 (m, 1H), 4.43 (d,
J=10.8 Hz, 1H), 4.31 (brd, J = 11.6 Hz, 1H), 4.01 (td, J = 4.8, 10.4 Hz, 2H), 2.40 (s, 3H), 2.38
- 2.31 {m, 1H), 1.85 (d, J = 6.4 Hz, 3H), 1.44 (br dd, J = 6.0, 8.4 Hz, 1H), 1.04 (brt, J = 5.6 Hz,
1H).

[00387] Synthesis of Example 58
Me\T{;\T;N\F,CN Me. .z r,NTECN
I\\\\Y/)\\N/;\OH H;\E::\I e \N./ NA\
i 0 i
HNT "Me . HN e O
MeOOC A MeOOC.__2
N
&
LiCH
.......................... .
Ci
[00388] Step A To a solution of methyl (R)-6-chiore-3-({1-(2-cyano-3-hydroxy-7-

methylguinoxalin-S-ylisthyhamino)picolinate (80.0 mg, 113 ymol, 1.00 eq.} and morpholine
{(14.8 mg, 170 ymol, 14.9 yl, 1.50 eg.) in DMF {0.50 ml) was added PyBOP (88.3 mg, 170
pmol, 1.50 eq.) and N N-diisopropylethylamine (43.9 mg, 338 umol, 58.1 yl, 3.00 eq)), and the
mixiure was stirred at 25 °C for 1 hour. After this time, water {1.00 mL) was slowly added {o the
mixture and a yellow precipitate was formed. The suspension was then filtered, and the cake
was collected and diied under vacuum to give methyl (R)-6-chiore-3-({(1-{2-cyano-7-methyl-3-
morpholinoguinoxalin-5-yhethyl}amino}picolinate (2.0 mg, 111 umol, 98.5% vyield) as a yeliow
solid. LCMS [M+1]+ = 4672,

[00388] Step B: To a solution of methyl (Ry-6-chioro-3-{(1-(2-cyano-7-methyl-3-
maorpholinoquinoxalin-8-yhethyllamino)picolinate (2.0 mg, 111 ymeol, 1.00 eq.) in DMSO (0.50
ml) was added lithium chioride (47.2 mg, 1.11 mmol, 22.8 ul, 10.0 eq), and the mixiure was
stirred at 120 °C for & hours. The mixture was then cooled to 25 °C, filtered o give a fiitrate,
and the filtrate was purified by prep-HPLC {(column: YMC-Actus Triart C18 150 x 30 mm = 7
urm; mobile phase: phase A 0.225% formic acid in water, phase B: acelonitrile; gradient: 55%-
85% B) o give {R)y-6-chioro-3-{{1-2-cyano-7-methyl-3-morpholinoguinoxalin-5-
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vhethylamino)picolinic acid (8.93 mg, 19.3 umol, 17.4% yield, 98.1% purily) as a white salid.
LOMS [M+1] "= 453.2.

[00390] H NMR (400 MHz, CD:0D) 8 = 7.86 (d, J = 1.6 Hz, 1H), 7.63 (s, 1H), 7.19 (4,
J=82Hz, 1H), 7.02(d, J= 9.2 Hz, 1H), 5,53 (g, J = 6.8 Hz, 1H), 3.98 - 3.86 (m, 4H), 3.83 -
3.72 (m, 4H), 2.46 (s, 3H), 1.73 (d, J = 6.8 Hz, 3H).

[00391] Synthesis of Example 70

{R}-B-chioro-3-({1-(2-cyano-3-(3,3-diflugropyrralidin- 1-vh-7-methylquinoxalin-5-

vhethylamino)picolinic acid

Mo~ 2 /NEECN Me._ QNICN
R AN f
NTOOH  HNTNGF NN\ F
L/ F L/ F
HNT “Me o HNT ThMe
MeOOC. | MeOOC. 2 i
Na Na
T Y
Ci Cl
Me oz N CN
L iy
MF\ E‘f&}:
i i ~F
H w4
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Ci
00392 Step A To a solution of methyl (R)-8-chloro-3-({1-{Z2-cyano-3-hydroxy-7-
P ¥ {B-{e-CYi YGrOoXy

methylguinoxaiin-&-yliethyhaminojpicolinate (700 mg, 188 pmol, 100 eg). 3.3
difiuoropyrrolidine (27.3 mg, 190 pmol, 1.20 eq., hydrochioric acid salt) in DMF (0.50 mb) was
added PyBOP (124 mg, 238 uymaol, 1.50 eq.} and N N-diisopropylethylamine {143 mg, 1.11
mmol, 193 ul, 7.00 eq), and the midure was stirred at 25 °C for 12 hours. The mbdure was
then cooled to 158 °C, and water (2.00 mL) was slowly addsd for form g yellow precipitate. The
suspension was fillered, and the cake was collected and dried under vacuum {o give methyl
{R)-8-chioro-3-({1-(2-cyano-3-(3, 3-difluoropyrrolidin- 1-yh-7-meathylquinoxalin-5-
vhethylaminoipicolinate (70.1 mg, 144 pmol, 80.9% yield) as a yeliow solid. LOMS [M+Nal]" =
508.2.

[00393] Step B: To a soldtion of methyl (R)-6-chioro-3-((1-(2-cyano-3-(3,3-
difiuoropyrrolidin- 1-y)-7-methyiquinoxalin-S-yhiethyhaminopicolinate (V0.0 mg, 144 umol, 1.00
eq.) in DMSO (2.00 mL) was added {thium chioride (60.8 mg, 1.44 mmol, 28.5 yl, 10.0 eg),
and the mixiure was stirred at 120 °C for 12 hours. The mixiure was then cocled 10 25°C, and
filtered to collect the filtrale. The filirate was purified via prep-HPLC (column: Welch Xtimate
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C18 150 = 25mm = Bum; mobile phase: phase Al 0.225% formic acid in water, phase B:
acelonitrile; gradient: 65%-85%8) to give (R)-6-chiora-3-({1-(2-cyano-3-{3,3-diflucropyrrolidin-
1-yi}-7-methyiquinoxalin-S-yhethyhamino)picolinic acid (8.26 mg, 17.2 umol, 12.0% vield,
98.7% purity) as a yellow solid. LOMS [M+Na] = 495.1.

{00394] H NMR (400 MHz, CD;0D) & = 7.60 (5, 1H), 7.57 {5, 1H), 7.19 (d, /= 9.2 Hz,

1H), 7.02 (d, J = 9.2 Hz, 1H), 5.50 (q, J = 8.8 Hz, 1H), 4.38 - £.14 (m, 4H), 2.86 - 2.55 (m, 2H),
2.43 (s, 3H), 1.73 (d, J = 6.8 Hz, 3H).

{00395] Synthesis of Examples 044 and 248

[00396] G-chioro-3-({{1R)-1-{2-cyano-3-((1R)-1-hydroxy-6-azaspire{3. 5inonan-8-yh-7-
methylguinoxalin-S-yhisthyaminolpicolinic acid and S-chiore-3-(({(1R)-1-(2-cyano-3-((15}-1-
hydroxy-6-azaspiro[3.5lnonan-6-yl)-7-methyiquinoxalin-5-ylethylamino)picolinic acid

>0
HOT Ny | HO™ ./I )
Cl ¢
[00397] Step A0 To a solution of methyl (R)-8-chioro-3-({1-(2-cyano-3-hydroxy-7-

methylguinoxalin-&-ylisthyhamino)picolinate (80.0 mg, 201 umol, 1.00 eq.) in DMF (1.00 mL)
was added PyBOPR (314 myg, 803 ymol, 3.00 eq.) and N N-diisopropylethvlamine (130 mg, 1.01
mmol, 175 ul, 5.00 eq.), and the mixiure was stirred 25 °C for 30 minutes. After this time, 6-
azaspiro{3.5lnonan-1-0l (42.0 mg, 302 umol, 1.50 &g) was added io the midure, and the
mixture was stirred at 25 °C for 1 hour. After completion of the reaction, the mixiure was diluted
with water (10.0 mL) and exdracted with sthyl acetate (3 x 10.0 mbL). The combingd organic
lavers were washed with brine (10.0 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced prassure {0 give a residue. The residue was purified by prep-TLC
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{Si0,, petroleum etherethyl acetate = 2:1) to give methyl &-chioro-3-({{(1R)-1-(2-cyano-3-(1-
hydroxy-8-azaspiro[3.5]nonan-6-yi)-7-methylguinoxalin-5-yhethyllamino)picolinate  (35.0 mg,
80.5 umol, 30.1% visld, 94.9% purily) as a veilow solid. LCMS [M+1] " = 521.2.

[00398] Step B To a solution of methyl 8-chioro-3-{{{1R)-1-(2-cyano-3-{1-hydroxy-&-
azaspiro[3.8lnonan-6-yi-7-methylquinoxalin-5-yhethyhamino)picolinate (30.0 mg, 57.6 umol,
1.00 eg.) in DMSO (0.50 mL) was added lithium chioride (24.4 mg, §76 umol, 10.0 eq.), and
the mixture was stimed at 130 °C for & hours. The mixture was then cooled to room temperature,
filtered, and the filirate was purified directly by prep-HPLC {column: Phenomenexiuna C18 150
= 25 mm % 10 um; mobile phase: phase A 0.225% formic acid in watler, phase B: acetonitrile,
gradient: 556%-85% B) to the first eluting diastersomer (18.2 mg, 38.6 umol, 67.0% visld, 98.5%
purity} as a yeliow solid, and the second eluting diastersomer (7.33 mg, 14.2 umol, 24.7% vield,

98.4% purily) as a yellow solid.
[00399] Characterization data for the first eluting diastersomer: LOMS [M+1 ' = 507.2.

(00400} H NMR (400 MHz, DMSO-do) 6 = 8.47 (br d, J = 5.2 Hz, 1H), 7.65 - 7.84 (m,
1H), 7.63 (br 8, 1H), 7.30 - 7.27 (m, 1H), 7.05 - 6.99 (m, 1H), 5.53 - 5.39 (m, 1H), 4.99 - 4.59
(m, 1H), 3.92 - 3.68 (m, 4H), 3.51 - 3.46 (m, 1H), 2.41 (s, 3H), 2.15 - 2.05 (m, 1H), 1.90 - 1.68
(m, 5H), 1.66 - 1.64 (m, 3H), 1.53 - 1.38 (m, 2H).

[00401] Characterization dala for the second eluting diastereomer: LCMS [M+1]+ =
507.2.
[00402] TH NMR (400 MMz, DMS0O-d8) i = 845 (, J=6.8 Mz, 1H), 7.88 - 7.57 {m, 2H),

7.27 (dd, J= 4.8, 8.8 Hz, 1H), 6.98 (t, J = 0.2 Hz, 1H), 5.55 - 5.44 (m, 1H), 5.06 - 4.85 (m, 1H),
4.21 (brdd, J = 13.8, 18.8 Hz, 1H), 3.94 - 3.85 (m, 1H), 3.81 (t, J= 7.6 Mz, 1H), 3.55 (1, J =
12.4 Hz, 1H), 3.47 - 3.42 (m, 1H), 2.40 (s, 3H), 2.17 - 2.06 (m, 1H), 1.94 - 1.82 (m, 1H), 1.81 -
1.68 (m, 3H), 1.67 - 1.57 {m, 5H), 1.28 - 1.18 (m, 1H).

{00403] Synthesis of Example 108A and 1098

[00404] 2-{({Ry-1-(2-cyano-3-({R}-4 4-diflucro-2-methylpyrrolidin- -yl 7-
methyiquinoxalin-S-ylisthybamina)benzoic acid and 2-{{({R)-1-(2-cyano-3-({5)-4 4-diflucro-2-
methylpyrrolidin-1-yl)-7-methyiguinoxalin-5-yhethyhamino)benzoic acid
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{00405] Step A To a solution of methyl (R)-2-{(1-(Z-cvano-3-hydroxy-7-
methyiguinoxalin-5-yhethyaminoYbenzoate (20.0 mg, 248 ymol, 1.00 eq.) and 4 4-diftucro-2-
methyl-pyrrolidine (60.2 mg, 497 umal, 2.00 eg.) in DMF (1.00 mbL)} was added PyBOP (194
mg, 373 pumol, 1.50 eq.) and N N-diisopropylethylamine (161 mg, 1.24 mmol, 216 yl, 5.00 g},
and the mixiure was stirred at 25 °C for 3 hours. The mixture was then poured into water (10.0
mb) and stirred for 2 mins. The suspension was fillered, and filter cake was dried in vacuum {o
give a residue. The residus was purified by SFC (column: DAICEL CHIRALCEL OX
250mn*30mm, 10um); mobhile phass: phase Al CO,, phase B: 0.1% NHOH in MeOH;
B%:40%) to give methyl 2-(({(1R)-1-{2-cyano-3-{4 4-difluore-2-methylpyrrolidin-1-y)-7-
methylguinoxalin-S-yhisthyamino}benzoate (100 myg, 214 umol, 86.5% yield) as a yeliow oil.
LCMS [M+1] '= 466.0.

{004006] Step B The diastersomers of methyl 2-(((1R)-1-{2-cyano-3-{4 4-difluoro-2-
methylpyrrolidin- 1-yi)-7-methyiquinoxalin-&-yhethyhaminoibenzeate (100 mg, 215 ymeol, 1.00
eq.) was further separated by SFC (column: DAICEL CHIRALCEL OX{250mm*50mm,10umy);
mobile phase: phase A: CO;, phase B: 0.1% NHOH in MeOH; B%:17%) to give the first eluting
methyl ester isomer (40.0 mg, 85.9 umol, 40.0% vyield) as a yellow ol and the second eluting
mathyl ester isomear (45.0 mg, 86.7 umol, 45.0% vyieid) as a yellow oil.

[00407] Step C1: To a solution of the first eluting methyl ester isomer from Step B (35.0
mg, 75.2 ymol, 1.00 eg.) in DMSO (2.00 mlL) was added lithium chioride {31.8 mg, 782 uymaoi,
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154 yl, 10.0 eq.), and the mixiure was stirred at 130 °C for 8 hours. The mixture was then
cooled to 25 °C, further diluted with water (20.0 mbL), and extracted with ethyl acetate (20.0
mi). The combined organic layers were washed with brine (20.0 mb = 3}, dried over sodium
sulfate, fillered, and concentrated under reduced pressure 1o give g residue. The residue was
purified by prep-HPLC (YMC-Actus Triart C18 150 = 30 mm x 7 um; mobile phase: phass A
0.225% formic acid in water, phase B acetonilrile; gradient: 60%-90%}) to give 2-(({R»-1-(2-
eyvano-3-((K)-4 4-difluoro-2-methyipyrrolidin-1-y-7-methviquinoxalin-&-yhethylamino)benzoic
acid OR 2-({{R)-1-(2-cyano-3-((S)-4 4-diflunro-2-methylpyrrolidin- 1-yi-7-methylquinoxalin-&-
yhethyllamino)benzoic acid (4.07 mg, 8.73 ymol, 11.8% yield, 96.8% purity) as a yellow solid.
LOMS [M+1] "= 4522,

[00408] '+ NMR (400 MHz, CD-0D) § = 7.88 (dd, J = 1.8, 8.0 Hz, 1H), 7.63 (d, /= 1.6
Hz, 1H), 7.58 (s, 1H), 7.12- 7.06 {m, 1H), 6.4 (1, J= 7.6 Hz, 1H), 6.36 (d, J = 8.4 Hz, 1H), 5.56
(g, J = 6.8 Hz, 1H), 5.09 - 4.99 (m, 1H), 4.54 - 4.41 (m, 1H), 4.30 (g, /= 12.0 Hz, 1H), 2.84 -
2.72 (m, 1H), 2.42 (s, 3H), 2.38 - 2.26 (m, 1H), 1.68 (d, J = 6.8 Hz, 3H), 1.51 (d, J = 6.8 Hz,
3H).

[00409] Step C1: To a solution of the second eluting methy! ester isomer from Step B
{(40.0 mg, 85.9 uymol, 1.00 ag.) in DMSO (1.00 mL) was addsd lithium chioride (36.4 mg, 858
umol, 17.6 yb, 10.0 eg, and the mixiure was stirred at 130 °C for 8 hours. The midure was
then cooled o 25 °C, further diluied with water (20.0 mL)}, and extractad with sthyl acetate (20.0
mL). The combined organic layers were washed with brine (20.0 mbL = 3}, dried over sodium
sulfate, filtered, and concentrated under reduced pressure to give a residue. The residus was
purified by prep-HPLC {(column: YMC-Actus Triart C18 150 x 30 mm x 7 um; mobile phase:
phase A: §.225% formic acid in water, phase B acetonitrile; gradient: 80%-90% B) to give 2-
{{R)~1-(2-cyano-3-({R)-4, 4-diflucro-2-methylpyrrolidin-t-yl)- 7-methyiguinoxaiin- 5
vhethylaminoybenzoic acid OR 2-(((R)-1-(2-cyano-3-({8)-4 4-diflucro-2-methylpyrrolidin-1-yi)-
7-methylquinoxalin-&-yhethyhaminobenzoic acid (8.10 mg, 13.1 umol, 15.3% vyield, 87%
purity} as a yellow solid. LOMS [M+1] "= 452.2.

(00410} H NMR (400 MHz, CD:0D) 8 = 7.89 (d, J = 8.0 Hz, 1H), 7.81 (5, 1H), 7.58 (br
s, 1H), 7.10 - 7.03 (m, 1H), 6.49 ¢, J = 7.6 Hz, 1H), 6.33 (d, J = 8.4 Hz, 1H), 5.60 (g, J = 6.8
Hz, 1H), 4.98 - 4.90 (m, 1H), 4.46 (g, J = 13.2 Hz, 1H), 4.31 (g, J = 12.0 Hz, 1H), 2.83 - 2.68
(m, 1H), 2.41 (s, 3H), 2.38 - 2.26 (m, 1H), 1.81 (d, J = 6.8 Hz, 3H), 1.50 (d, J = 6.0 Hz, 3H).

[00411] Example 110A and 1108

&-chioro-3-{{(R)-1-(2-cyano-3-{{R)-3-methoxypyrrolidin- 1-yi-7-methylquinoxalin-5-
yvhethyhamino)picolinic acid and 8-chloro-3-{{((R)-1-{2-cyano-3-({5)-3-methoxypyrrolidin-1-yi)-
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7-methylquinoxalin-&-yhethyhamino)picalinic acid
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[00412] Step A0 To a solution of methyl (R)}-8-chioro-3-({1-(2-cyano-3-hydroxy-7-

methyiquinoxalin-&-yliethyhamino)picolinate (0.0 mg, 178 uymol, 1.00 eg), 3-
methoxypyrrolidine (35.6 mg, 352 umol, 2.00 eg.) in DMF (1.00 mL) was added PyBOP (137
mg, 264 ymol, 1.80 eq.) and N N-diisopropylethylamine (189 mg, 1.23 mmol, 215 pi., 7.00 eg),
and the midure was stirred at 30 °C for 2 hours. The mixdure was then poured into water (10.0
mb) and stirred for 2 mins. The resulting suspension was filtered, and the filter cake was dried
in vacuum to give methyl 8-chioro-3-{{((1R)-1-(2-cyano-3-(3-methoxypyrrolidin-1-yh-7-
methyiguinoxalin-S-ylisthyhamina)picolinate (80.0 mg, 166 umol, 94.5% vield} as a yellow oil.
LCMS [M+Na]" = 503.1.

[00413] Step B: The mathyl 8-chioro-3-{{(1R)~1-(2-cyano-3-(3-methoxypyrrotidin-1-yh-7-
methylguinoxalin-S-yhethyliamino)picolinate (80.0 mg, 188 umol, 1.00 eq.) was purified by SFC
{column: Weich Ultimate XB-CN 250 »x 50 x {0um;mobile phass: phase A Hexanes, phase B:
0.1% NH.OH in EtOH; gradient:1%-40% B) to give the first eluting methyl ester isomer {(40.0
myg, 83.2 umol, 50.0% vield) as a yellow oil and the second eluling methyl aster isomer (45.0

mg, 93.6 umol, 56.3% yield) as a yeilow oil.

[00414] Step C1: To a solution of the first eluting methyl aster isomer from Step B (40.0
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mg, 83.2 ymol, 1.00 eg.) in DMSO {1.00 mL) was added lithium chioride (35.3 mg, 832 umol,
17.1 ul, 10.0 eq.), and the mixture was stirred at 130 °C for 2 hours. The reaction was then
cooled to 25 °C and adjusied to pH = 8§ with hydrochlioric acid (2M in waler, 2.00 mL}, and
further diluted with water (20.0 mbL). The resulting aqueous solution was extracted with athyl
acetate (20.0mb), and the combined organic lavers were washed with brine (20.0 mbL = 3), dried
over sodium sulfale, filtered, and concentrated under reduced pressure {0 give a residue. The
residue was purified by prep-HPLC (column: Phenomensx iuna C18 150 x 25mm % 10umy;
mobiie phasa: phase A 0.225% formic acid in water, phase B: acetonitriie; gradient: 0% - 0%
B} to give 8-chlioro-3-(((R)~1-(2-cyano-3-((R)-3-methoxypyrrolidin- 1-yh)-7-methylauinoxalin-5-
yhethyamino)picolinic acid OR &-chloro-3-(({FR)-1-(2-cyano-3-({S)-3-methoxypyrrolidin- 1-yh)-
7-methylguinoxalin-S-yhethyhamino)picolinic acid (2.23 mg, 4.39 umol, 5.28% vyield, 81.9%
purity} as a yeliow solid. LOMS [M+1] "= 467 .2,

[00415] H NMR (400 MHz, CD:0D) & = 7.55 (s, 1H), 7.53 (s, 1H) 7.20 (d, J = 9.2 Hz,
1H), 7.02 (d, J = 8.8 Hz, 1), 5.58 - 5.48 (m, 1H), 5.52 (q, J = 6.4 Hz, 1H), 4.24 - 416 (m, 1H),
4.08 - 3.92 (m, 4H), 3.41 (s, 3H), 2.41 (s, 3H), 2.36 - 2.08 (m, 2H), 1.72 (d, J = 6.8 Hz, 3H).

{004186] Step C2: To a solution of the second eluting methy! ester isomer from Step B
{10.0 mg, 20.8 ymol, 1.00 ag.) in DMS0O (1.00 mbL) was addsd lithium chioride (8.81 mg, 208
umol, 4.26 yl, 10.0 eg), and the mixiure was stirred at 130 °C for 2 hours. The midure was
then cooled to 25 °C and adjusied to pH = 8 with hydrochloric acid (2M in water, 2.00 mb),
further diluted with water (20.0 mL), and the resulling agueous solution was exdracted with sthyl
acetate (20.0 mL). The combined organic layers were washed with brine (20.0 mL x 3), dried
over sadium sulfats, fillered, and concentrated under reduced prassurs to give a residue. The
residue was purified by prep-HPLC (column: Phenomenex Luna C18 150 x 26mm x 10um;
mobile phase: phase Al 0.225% formic acid in water, phase B. acetonitrile; gradient: 80% -
80%By to &-chioro-3-({({R)-1-{2-cyano-3-({(R)-3-methoxypyrrolidin- 1-yh-7-methylguinoxalin-5-
yhethyllamino)picolinic acid OR &-chloro-3-(({(R)-1-(2-cyano-3-({8)-3-methoxypyrrolidin- 1-yi)-
7-methylquinoxalin-S-yhethyhamino)picolinic acid (1.9% mg, 4.18 umol, 20.1% yieid, 98.1%
purity) as a yellow solid. LCMS [M+1]" = 467 .3

[00417] H NMR (400 MHz, methanol-ds) 3 = 7.56 (s, 1H), 7.54 (s, 1H), 7.20 (d, J = 8.8
Mz, 1H), 7.02 (d, J = 9.2 Mz, 1H), 5.51 {q, J = 8.8 Hz, 1H), 4.23 - 417 (m, 1H), 4.07 - 3.92 (m,
4H), 3.42 (s, 3H), 2.42 (s, 3H), 2.33 - 2.23 (m, 1H), 2.21 - 2.08 (m, 1H), 1.72 (d, J = 6.8 Hz,
3H).

[00418] Example 260

[00419] g-chioro-3-{{{R)-1-(2-cyano-7-methyl-3-((}-2-msthylmorpholino)quinoxalin-&-
yhethylamino)picolinic acid

-231-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

Me\rff\w“m’g“ HN Mo on N P
%&m’ OH I\ch \%’?[N;Lig’ﬂj
< P ] i
o] H'\I Me - O HN” Me \(O
N AQOJ\V/J\F Me O/kaf/ Me
Ny N
Ci &
Licl
Ci
[00420] Step A To a solution of methyl methyl (R)}-8-chioro-3-({1-(2-cyano-3-hydroxy-7-

methviguinoxalin-5-yhethyhaminoipicolinate (40.0 mg, 101 umol, trifluoreacetic acid salt) in N,
N-dimethylformamide (0.50 mL) were added PyBOPR (78.5 mg, 151 umol, 1.50 eq.) and NN-
diisopropylethylamine (85.0 myg, 503 umol, 87.6 yl, 3.00 eq.}, and the mixture was stirred at
25 °C for 30 minutes. After this time, (8)-Z-methyimorpholine (12.2 mg, 121 umol, 1.50 &g)
was added to the above mixiure at 28 °C and the mixiure was left to stir at 25 °C for 2.5 hours.
After completion of the reaction, the mixiure was diluted with water (6.00 ml) and extracted
with sthyl acstate (5.00 mb =3}, The combined organic layers were washed with brine (5.00
mblx 3}, dried over anhydrous sodium suifste, filtered, and concentrated under reduced
prassure to give a residue. The residue was purified by prep-TLC (SIO2, petroleum ether/ethyl
acefate = 31y to give methyl  S-chiore-3-({{R)-1-(2-cyano-7-methylk-3-((5)-2-
meathyimorpholinojguinoxalin-S-yhethyllamino)picolinate (25.0 mg, 52.0 umol, 51.7% yield) as
vellow solid. LOMS [M+1] + =481.2.

[00421] Step B: To a solution of methyl &-chiore-3-({{(R)-1-(2-cyano-7-methyl-3-({&)-2-
methyimorpholino)guinoxalin-&-yliethyhamino)picolinate (25.0 mg, 52.0 pmol, ymol, 1.00 eg.)
in DMSO (0.80 mL) was added lithium chioride (22.0 mg, 520 ymol 10.0 eq.), and the reaction
was stirred at 120 °C for 5 hours. After completion of the reaction, the reaction mixture was
cooled to 20 °C and filtered, and the filler liquor was purified by prep-HPLC {(column:
Phenomenex luna C18 150 = 25mm x 10um; mobile phase: phase A 0.225 % formic acid in
water, phase B acsionilrile; gradient: 88%-85% B) to give S-chioro-3-({({R)-1-(2-cyano-7-
methyl-3-((S)-2-methyimorpholino)guinoxalin-&-yethyllamino)picolinic acid (.85 mg, 12.7
umol, 24.4% yield, 89.7% purity) as vellow solid. LCMS [M+1] + = 467 1.

[00422] 1H NMR (400 MHz, CD-0D) 5 = 7.66 (s, 2H), 7.21 (d, J = B.8 Hz, 1H), 7.04 (d,
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J=88Hz, 1H), 5.53 (g, J = 8.8 Hz, 1H), 4.28 - 4.19 (m, 2H), 4.05 (dd, J = 2.0, 11.6 Hz, 1H),
3.91-3.81 (m, 2H), 3.28 - 3.22 (m, 1H), 2.97 (dd, J = 10.0, 12.8 Hz, 1H), 2.47 (s, 3H), 1.73 (4,
J=6.8Hz, 3H), 1.26 (d, J = 6.0 Hz, 3H).

{00423} Examples 261A, 2618, 281C, and 261D

[00424] S-chioro-3-{{{R)-1-(2-cyano-3-((S)-3-((8)-1-hydroxyethyhpiperidin-1-y)-7-
methylquinoxalin-S-yiiethyamino)picolinic  acid, 6-chioro-3-{((R)-1-{2-cyano-3-{{S)-3-((R}-1-
hydroxyethylipiperidin- 1-y))-7-methylquinoxalin-5-yhethylaminolpicolinic  acid,  6-chloro-3-
{{{R)-1-(2-cyano-3-((R}-3-((8)-1-hydroxyethyhpipsridin- 1-yv)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid, and g-chiore-3-(((R)-1-(2-cyano-3-{{(R)-3-{(R)- 1-
hydroxyethyhipiperidin-1-y)-7-methylquinoxalin-5-yhethylamino)picolinic acid
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[00425] To a solution of methyl (R)-6-chioro-3-({1-Q2-cyano-3-hydroxy-7-
methylguinoxalin-S-yl}sthyhaminolpicolinate (800 mg, 1.51 mmol, 1.00 eq), MM
diisopropylethylamine (875 mg, 7.54 mmol, 1.31 mbL, 5.00 eq.) in N N-dimethyiformamide (6.00
ml) was added PyBOP (1.18 g, 2.26 mmol, 1.50 &gq.), and the mixture was stirred at 25 °C for
1 hour. After this time 1-(piperidin-3-yhisthan-1-0l {292 mg, 2.26 mmol, 1.50 eq.) was addsd to
the mixture at 25 °C, and the reaction was further stirred at 25 °C for 12 hours. After completion
of the reaction, the mixdture was diluted with water (100 mb) and exiracted with sthyl acetate (3
< 100 mbL). The combined organic layers were washed with brine (100 mbL), dried over
anhydrous sodium suifate, filtered, and concenirated under reduced pressure to give a residue,
The residue was purified by column chromatography (SiQ,, petroleum ether: ethyl acetate = 1:
0io 3: 1) o give a cruds product. The crude product was then purified by prep-HPLC (column:
Phenomenex luna €18 1580 x 40mm x 15um; mobile phase: phase A 0.225 % formic acid in
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water, phase B: acelonitrile; gradient: 60%-90% B) {o give the first sluting mixture of the methyl
esters of 2614 and 261D (100 mg, 173 umol, 11.58% vyield) as a yellow solid and a second peak.
The second peak was purified by prep-HPLC {(column: YMC-Actus Triart C18 150 x 30mm x
7um; mobiie phase: phase A 0.225 % formic acid in waler, phase B: acetonitrile; gradient:
£3%-83% B) to give the second eluting mbdure of the methyt ester of 2618 and 261C {80.0 mg,
172 ymol, 11.4% yield) as a yvellow solid. LOCMS [M+1] " = 508.2.

[00428] The first eluting mixture of the methyl esters of 261A and 281D (100 mg, 173
umol, 11.5% vield) was separated by SFC (colummn: DAICEL CHIRALPAK 1C{(250mm x
30mm, 10umy; mobile phase: phase A CO;, phase B FroH (0. 1%NH:HO), B%: 55%,
isocratic elution). The desired fractions were collected and concentrated under reduces pressure
{o give the methyl esler of 2614 (25.0 mg, 45.1 umol, 3.26% yieid) as a while solid and the
methyl ester of 26818 (43.0 mg, 82.0 ymol, 5.43% vield) as a yellow solid.

[00427] Methyl ester of 261A° LCMS [M+Na]" = 531.2.
[00428] Methyl ester of 261D: LCMS [M+Na]" = 531.2.
{00429] The second eluling mbdure of the methyl esters of 2618 and 261C (80.0 mg,

172 umol, 11.4% vield) was separaled by SFC {column: DAICEL CHIRALPAK IC (250mm x
30mm,10umy); mobile phase: phase A CO2, phase B PrOH (0.1%NH:HO), B%: 55%,
isocratic elution). The desired fractions were collected and concenirated under reduce pressure
to give the methyl ester of 2818 (22.0 mg, 43.2 umol, 2.87% yieild) as a while solid and the
methyl ester of 2610 (45.0 mg, 88.4 umol, 5.86% yield) as a white solid.

004307 Methy! ester of 2018: LCMS [M+Na]" = 531.2.
{00431} Methyl ester of 261C: LCMS [M+Na]" = 831.2.
[00432] To a solution of methyl ester of 261A (24.0 mg, 47.1 umol, 1.00 eg.) in DMS0O

{0.500 mL) was added lithium chioride (20.0 mg, 472 pmol, .67 yl, 10.0 eq.). The reaction
was stirred at 130 °C for 4 hours. After completion of tha reaction, the mixture was coolsd (o
20 °C. Then the mixturs was filtersd and the filirate was purified directly by prep-HPLC (column:
Phenomenex luna C18 150 x 28mm x 10um; mobile phase: phase A; 0.225 % formic acid in
water, phase B acetonilrile; gradient: 55%-85% B) to give 261A {(11.3 mg, 22.6 ymol, 48.0%
vield) as a vellow solid.

[00433] "HINMR (400 MHz, DMSO-de 8= 12.99 (s, 1H), 8.47 (brd, J=86.4 Hz, 1H), 7.79
-7.50 (m, 2H), 7.2 (d, J= 8.8 Hz, 1H),6.99 (d, J= 8.2 Hz, 1H), 548 (1, J= 6.8 Hz, 1H), 4.64-
441 (m, 1H), 433 {brd, J= 128 Hz, 2H), 3.583 (brt, J= 8.4 Hz, 1H), 3.08 {brt, J = 11.6 Hz,
TH), 2.96 - 2.83 (m, 1H), 2.41 (5, 3H), 1.98 (or d, J = 10.0 Hz, 1H), 1.80 - 1.77 {m, 1H), 1.70 -
1.54 (m, 5H), 1.41 - 1.27 {m, t1H), 1.12(d, d= 8.4 Hz, 3H).
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[00434] LOMS [M+Na]' = 517 4.

[00435] To a solution of the methyl ester of 2818 (22.0 mg, 43.2 umol, 1.00 eg.) in DMSO
(0.500 mL} was added lithium chioride (18.3 mg, 432 umol, 8.86 yl, 10.0 eq.}. The reaction
was stirred at 130 °C for 4 hours. After completion of the reaction, the mixiure was cooled {o
20 °C. Then the mixture was filtered and the filirate was purified directly by prep-HPLC (column:
Phenomenex luna €18 150 x 28mm x 10um; mobile phase: phase A 0.225 % formic acid in
water, phase B: acetonitrile; gradisnt: 58% - 88% B) to 261B (13.5 mg, 83.0 ymol, 61.4% vield)

as a yeliow solid.

[00436] HNMR (400 MHz, DMSO-¢b) 8 = 13.00 (br s, 1H), 8.46 (brd, J = 7.2 Hz, 1H),
7.64 (d, J=6.0 Hz, 2H), 7.29 (d, J = 8.8 Hz, 1H), 7.02 (d, J = 8.8 Hz, 1H), 5.50 (brt, J = 6.8 Hz,
1H), 4.52 (brd, J = 11.6 Mz, 2H), 427 (brd, J= 12.0 Hz, 1H), 3.54 - 3.43 (m, 1H), 3.12 (ort, J
= 11.6 Hz, 1H), 2.99 (dd, J = 10.4, 13.2 Hz, 1H), 2.41 (s, 3H), 1.88 - 1.73 (m, 2H), 1.71 - 1.55
(m, 5H), 1.42 - 1.29 (m, 1H), 1.10 {d, J = 6.4 Hz, 3H).

[00437) LOMS [M+Na]" = 517 .4.

{00438] To a solution of the methyl ester of 261C (45.0 mg, 88.4 umol, 1.00 4.} in DMSO
{0.500 mb) was added lithium chloride (37.5 mg, 884 umol, 18.1 ul, 10.0 eg.). The reaction
was stirred at 130 °C for 4 hours. After completion of the reaction, the mixture was cooled 10
20 °C. Then the mixiure was filtered and the filtrate was purified directly by prep-HPLC (column:
C18 150 = 30mm; mobile phase: phase A: 0.225 % formic acid in water, phase B: acsionitrile;
gradient: 82%-92% B) 1o 261C (12.6 mg, 25.3 umol, 28.6% yield) as a yellow solid.

[00439] H NMR (400 MHz, DMSO-0k) 5 = 13.01 (brs, 1H), 8.45 (d, J = 7.2 Hz, 1H), 7.67
- 7.58 (m, 2H), 7.29 (d, J = 8.8 Hz, 1H), 7.00 (d, J = 9.2 Hz, 1H), 5.50 (quin, J = 6.8 Hz, 1H),
4.52 (e, J= 12.4 Hz, 2H), 4.26 (br d, J = 13.2 Hz, 1H), 3.48 (br1, J = 6.4 Hz, 1H), 3.19- 3.11
(m, 1H), 2.98 (dd, J= 10.4, 13.2 Hz, 1H), 2.41 (s, 3H), 1.87 - 1.71 (m, 2H), 1.69 - 1.57 {m, 5H),
1.43 - 1.30 (m, 1H), 1.11 (d, J = 6.4 Hz, 3H).

100440} LOMS [M+Na] * = 517.4.

[00441] To a solution of methyl &-chioro-3-(((R1-1-(E-cyano-3-((R)-3-((R)-1-
hydroxyethyhipiparidin-1-yl)-7-methyiguinoxalin-&-yhethyamino)picolinate  (35.0 mg, 688
umol, 1.00 eg.) in DMSO (0.500 mb) was added lithium chioride (29.2 mg, 688 umal, 14,1 yl,,
10.0 eq.). The reaction was stirred at 130 °C for 4 hours. After completion of the reaction, the
mibdure was cooled to 20 °C. Then the mixture was filtered and the filtrate was purified directly
by prep-HPLC (column: Phenomenex luna C18 1580 x 25mm x 10um; mobile phase: phase A
0.225 % formic acid in water, phase B acelonitrile; gradient: 58%-88% BE) {o give 261D (8.73
mg, 17.5 umol, 25.4% yield) as a yellow solid,
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[00442] “H NMR (400 MHz, DMSO-¢s) 6 = 13.04 (s, 1H), B.49 (br d, J = 6.4 Hz, 1H), 7.71
- 760 (m, 2H), 7.30 (d, J = 8.8 Hz, 1H), 7.01 (d, J = 8.8 Hz, 1H), 5.47 ¢, J = 6.8 Hz, 1H), 4.61
- 4.45 (m, 1H), 4.41 - 4.26 (m, 2H), 3.54 - 3.47 (m, 1H), 3.11 - 3.01 (m, 1H), 2.83 (dd, J = 11.8,
12.8 Hz, 1H), 2.41 (s, 3H), 2.03 - 1.85 (m, 1H), 1.89 - 1.78 (m, 1H), 1.70 - 1.55 (m, 5H), 1.40 -
1.21 (m, 1H), 1.10 (d, J = 6.4 Hz, 3H).

[00443] LCMS [M+Na]' = 517.4.

{00444 Examples 262-8672

{00445] The compounds in Tabls 2 are preparsd essentially according to the procedures
set forth in the above schemes and examples.

Table 2
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Name Structure
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yhethyhamino}benzoic acid

HO = 3
D

AN A N

X /’E*’\\}NILN/
{(Ry-2-({(1-(Z-cyanc-7T-methyl-3-(2-oxa-

2786 B-azaspirof4.5ldecan-8-yhguinoxalin- s HN/\ L\/CD
S5-yhethvhamino)benzoic acid -

HO = I
\ H

{(Ry-2-({(1-(2-cyano-7-methyl-3-(2-0xa-
277  {7-azaspirof3.8]nonan-7-yhguincxalin-

-3
5-yhethyhamino)benzoic acid

(Ry-2-{{1-{2-cyano-7-methyi-3-{G-
278 azaspirof2. Sjoctan-8-yhauinoxalin-5-
yhethyhamino)benzoic acid

Fy-2-({(1-(3-(azetidin-1-yl}-2-cyano-7-
279 methyiquinoxalin-5-
yhethyhamino}benzoic acid
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=N
el
2-{{(1R)-1-(2-cyano-3-(2-hydroxy-8- BT XTI
azaspiro{4.5idecan-8-yi)-7- L\_{
280 methyiquinoxalin-5- o HN L/\?
yhethyhaminol}benzoic acid HO’ OH
=N
7 /N= S
L
{Ry-2-{(1-{Z-cyano-7-methyi-3-(4- \/k N N(:[\
281 methylpiperidin-1-yliquinoxalin-5- G OHN
hethyhaminoibenzoic acid i
yhethyl) ) o N |
Xy
N
/7/.
/N'ﬁ\&
2-(((1R)-1-(2-cyano-T-methyk3- (- N\/:(:Z]
{octahydro-2H-4,7-ethanoisoindol-2- N
282 . . Q
viguinoxalin-5- NH \§~GH
vhethyllamino}benzoic acid i —_—
N/
=N
/‘N ]= i
2-(({(1R)-1-(2-cyano-3-(6 &-dimethyl- N
3-azabicyciol3.2. 0theptan-3-yl)-7- L
283 methylquinoxalin-5- O HN
vhethyljaminojbenzoic acid HO' = |
N
{Ry-2-((1-{Z-cvano-7-methyi-3-(2-
284 azaspiro{3.3lheptan-2-yhquinoxalin- e}
S-yhethyhamino)benzoic acid
yhethyl) ) HO P
N

-241-




WO 2024/238221 PCT/US2024/028261

,/,«,N
i ‘}N\F//
(R)-2-((1-(2-Cyano-3-(2- X \N’)\N““‘l{
285 azadispiro[3.1 .3§.14Jd§can 2-yy-7 o HN \:X/,\
methyiquinoxaiin-5- ; (S
yhethyhaminol}benzoic acid HO = E
SN

g
U /\
{(Ry-2-({(1-(Z-cyanc-7T-methyl-3-(4-0oxa- N O """
286 7-azaspirof2.5joctan-7-yhquinoxalin- O HN G

S5-yhethvhamino)benzoic acid

2-{((1R)~1-(2-cyano-7-methylk-3-(5-
meathyihexahydropyrrolof3 4-clpyrrol-
2(1H»-yhaguinoxalin-5-
yhethyhamino)benzoic acid

2-({{(1R-1-(2-cyano-3-(2-
cyclopropylmorpholing)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

238

H{{{(1R-1~-(2-cyano-3-{2-cyclopropyl
8-methylmorpholine)-7-
methylquinoxalin-5-
vhethylamino}benzoic acid

289
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280

2-{({(1R}1-(3-{B-0xa-3-
azabicyclof3.1.1hepian-3-yh-2-
cyano-7-methylquinoxalin-5-
yhethyhaminol}benzoic acid

291

R)-2-({(1-(3-(3-
azabicyclo]3.1.1lheptan-3-yi-2-
cyano-7-methylquinoxalin-5-
vhethylaminojbenzoic acid

2-{((1R)~1-(3-(3-
azabicyclo[3.1.0thexan-3-yi)-2-cyano-
7-methylquinoxalin-5-
yhethyhamino)benzoic acid

293

{R)-2-((1-(2~-cyano-3-6-{4-
cyanophenyh-2,6-
diazaspiro{3.3theptan-2-yh-7-
methviquinoxalin-&-
yhethyllaminobenzeic acid

294

2-{{(1R)~1-{2~cyano-7-methyl-3-(2-
methylmorpholino)quinoxalin-5-
yhethyhamino}benzoic acid
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285

2-{{(1R)-1-(2-cyano-3-(2-cyclopropyi-
2-methyimorpholino}-7-
methyiquinoxalin-%-
yhethyhaminol}benzoic acid

208

2-({(1IRy-1-(3-(3,6-
diazabicyciof3.1. 1iheptan-6-yh-2-
cyano-7-methylquinoxalin-5-
vhethylaminojbenzoic acid

297

(Ry-2-{((1-(3-(7-
azabicyclof2 2. 1heplan-7-yh-2-
cyano-7-methylquinoxalin-5-
yhethyhanino}benzoic acid

298

{Ry-2-{(1-(3-(2-azaadamanian-2-yh-
2-cyano-7-methyiguinoxalin-5-
yhethyhamino}benzoic acid

(Ry-2-{{1-(2-cyang-3-(1-
{methoxymethyh-4-methyl-2-
azabicyclo]2.1.1thexan-2-yh-7-
meathyiguinoxalin-5-
yhethyllamino)benzoic acid
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300

2-({(1R)-1-(2-cyano-3-(8-
{{dimethylaminoimelhy])-8-oxa-9-
azaspiro{4 . Sidecan-g-yi)-7-
methyiquinoxalin-5-
yhethylamino)benzoic acid

301

R)-2-({(1-(3-(2-
azabicycloi2. 2. 2]joctan-2-yh-2-cyano-
7~-methyiquinoxalin-5-
vhethylaminojbenzoic acid

2-{({(1R)-1-(3-(2-
azabicyclof2.2.1lheptan-2-yi-2-
cyano-7-methylquinoxalin-5-
yhethyhamino)benzoic acid

303

2-{{{1R}~1-{2-cyano-3-(hexahydro-
3,5-methanocyclopeniafblpyrrol-
12H)-yh-7-methviguinoxalin-5-
yhethyhamino)benzoic acid

304

2-{(1RY-1-(2-cyano-3-(1-
(hydroxymethyi)-6-
gzabicyclof3.2 1joctan-8-yh)-7-
methylquinoxalin-5-
yhethyhaminoYbenzoic acid
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N
N N
] W
(R)-2-((1-(3-(2- @N N
205 azabicyclof2.1.11hexan-2-yh-2-cyano-
7-methylquinoxakin-5- D HN/L‘
yhethyllamino)}benzoic acid
2-{{(1R)-1-(2-cyano-7-methyl-3-(3-
306 methylmorpholino)quinoxalin-5-
yhethyhamino)benzoic acid HO P T
\ o
N
= /N\,[/’Z’
2-({(1R)-1-(2-cyanc-7-methyl-3-2- R Q
207 7 Eﬂ?ihyi{—(pynmn—} ‘ o HN’)\’ )\/N\/
yimethylpiperazin-1-yl)guinoxalin-5- /[
yhethyhamino}benzoic acid HO = ]
N E
=N
s ./N =
PN | ,{
2-{{(1R)-1-{2-cyano-7-methyl-3-(2- NTONTA
308 methylazetidin-1-yhaguinoxalin-5- O HN
yhethyhamino}benzoic acid )
e
2-{({(1R}-1-{2-cyano-3-{2 3~
209 dimsthyimorpholinog)-7-
Y methyiquinaxalin-5- Q H
ybethylamino)benzoic acid HE /E
-
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=N
PN
P
2-{{({(1R)~1-(2~cyano-3-(3-hydroxy-2- ; N N/\
310 (E-mmhoxypheny‘i)pyrrc?iadm-1-yi)-‘ZA o HN'}\"‘* p
methyiquinoxalin-5- R OH
yhethyhamino)benzoic acid O f;f’\T “‘w)\f{’
g ‘
LN
X
(R)-2-((1-(2-cyano-3-(3,4- S Sy
dihydroguinolin-1{2H}-y)-7~ e f
3 methyiguinoxalin-5- & Hl = |
vhethylaminojbenzoic acid HO™ | X
Sy
N
o4 d
2-(((1R)-1-(2-Cyano-3-(3- Ny N/\TQH
312 hydmxypspgndm—?-y!_}—?— o HN k\/
methyiguinoxalin-5-
yhethyhamino)benzoic acid HO = |
X
2-(((1R)}-1-{2-cyano-3~(3-hydroxy-3-
methyipiperidin-1-yh-7-
313 . .
methylquinoxalin-5-
yhethyhamino}benzoic acid
2-{((1R)~1-(2-cyano-3-(2-(4-hydroxy-
314 4-methyhetrahydro-2H-pyran-3-
yiypyrrolidin-1-v-7-methylquinoxaiin-
S5-yhethyhamino)benzoic acid
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315

2-({((1R)-1-(2-cyano-3-B-hydroxy-3-
azabicyclof3.2 1]joctan-3-yh-7-
methyiguinoxalin-5-
yhethyhaminoYbenzoic acid

2-{(1R)-1-Z-cvano-3-(5-hydroxy-2-
azabicyclof2.2 2locian-2-yh-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

317

2-({{(1R)-1-(2-cyano-3-(8-
hydroxyhexahydro-3,5-
methanocyclopentafbipyrrol-1(2H)-
yh-7-methyiquinoxalin-5-
yhiethyhamino)benzoic acid

318

2-{{(1R)-1-(2-cyano-3-(6-(4-
cyanophenyl)-3,8-
diazabicyclo[3.1. 1Theptan-3-yi)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

2-{{{(1R)-1-(2-cyano-3-(B-hydroxy-6-
methyl-3-azabicyclo]{3.1.11heptan-3-
yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid
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2-({({(1R}-1-(2-cyano-3-{5-(4~
cyanophenyl-2,5-
320 diazabicyclof2.2. 1iheptan-2-vi-7-
methyiquinoxalin-5-
yhethylamino)benzoic acid N
Nao
Do
2-({(1R)-1-Z2-cyano-7-methyl-3-(5- N N/ /”’
221 phenyl—z-azgmgycicz[g.‘z.‘E]heptanvz— &,) \““'I\NH o
yhguinoxalin-5- ; i
vhethylaminojbenzoic acid g Ok
L
™. - t"N /N
2~-{{(1R»1-(3-(7-(lert-butyl)-8,7- oA ,5\
dihydrapyrazolo[1,5-alpyrimidin- r N i“(\
322 4(5H)-y})-2-cyanc-7- o WS FN/\[<
methylquinoxalin-5- ) P, A=
yhethyhaminoibenzoic acid HO™ ¥ I
S
/NI/’?PN
| /
{Ry»-2-((1-{Z-cyano-7-methyk-3-(1- Y N iN\N
993 methyM,4,5,?‘-tgtrahy§m‘-6H-- o HN” NP/
pyrazolo]3,4-clpyridin-S-yhquinoxalin- i
S-yhethybamino)benzoic acid HO O
N
o
(R)-2-((1-{Z-cyano-7-methyl-3- R YR e
(5.6,8 9-tetrahydro-7H-imidazoft,2- =N
s24 dif1 4]diazepin-7-y)quinoxatin-5- § N K"N\//f‘
vhethylamino}benzoic acid HO' N
s
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{Ry-2-({(1-(2~cyano-7-methyi-3-(4- IN”'\
325 {pyridin-2-yhpiperazin-1- H N\
vhguinoxalin-5-
yhethyhamino)benzoic acid E, i ’
SN
=N
N ) =
(R)-2-((1-(2-cyano-7-methyl-3-(4- \N’)\;\.g/\\l
326 (pyridin-3-ypiperazin-1- . \,/N N
yhaquinoxalin-5- 9 KN \E/‘f
vhethylaminojbenzoic acid HO = | &
S
/;:
0L,
(R)~-2-((1~(2-cyano-3-(4-(3-cyano-1- XSy N’A\j
227 methyl-1H-pyrazolk-4-yhpiperazin-1- NN
o yi)-7-methylquinoxalin-5- o KN ~ N
yiiethyhamino)benzoic acid HO™ N N
N | N
v 2N
‘2 \i[
(R)-2-((1-(2-cyano-7-methyl-3-(4-(1- N N
methyl-1H-pyrazol-4-yipiperazin-1- [\ N
- 22N
328 yhauinoxalin-5- Q0 HN g \W;’: -
yhethyhaminoYbenzoic acid HOT N E ~N
S
N AN
|
(R)-2-((1-(2~cyano-7-methyl-3-(4- “N/\;?;/\
{pyridin-4-yhpiperazin-1- . ’\\/N
328 yhauinoxalin-5- Q HN \[iﬂ
vhethylaminobenzoic acid HO™ N2 | N
N
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{F)-2-((1-(2-cyano-7-methyh-3-{4~
3308 phenyipiperazin-1-yhguinoxalin-5- g.-g \
yhethyhamino}benzoic acid /)
i\ 1
(R)-2-({1-(3-(4-{4- (ﬂ f
221 {aminomethylphenylipiperazin-1-yi- o H?\i/\f N
2-cyano-7~-methyiquinoxaiin-5- 0o \©\/
vhethylaminojbenzoic acid HO = I 2 hib2
L
=N
s /N =
. ; S i
{(R)-2-((1-(2-cyano-7-methyl-3-(4-(3- N N/\W
oo methylisoxazol-5-yhpiperazin-1- L\ N
82 yhquinaxalin-5- f HN g Y;\/,ﬂ
yhethylamino)berzoic acid HOT P O-n
\
-,
LI
Ry-2-((1-(2-cyano-3-(4-(3- s \N/A\N/\W N
cyanophenyhpiperazin-1-y)-7- /\& LN 2
393 methylquinoxalin-5- @ BN \©/
yhethyhamino}benzoic acid &
(FRy-2-({(1~(2-cyano-3-(4-(2.6-
434 dimethyiphenylpiperazin-1-yl}-7- \
methyiquinoxalin-5- |
vhethylamino}benzoic acid S
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{(R}-2-{{(1-(2-cyano-7-methyl-3-(4~{0-
335 tolyhipiperazin-1-yhiquinoxalin-5- g.-g =4
yhethyhamino}benzoic acid N L
i\ 1
=N
o /N\F/nﬁ
(R)-2-({1-(2-Cyano-3-(4-(3-cyano-2- X \N/"\N/\ .
methyiphenyl)piperazin-1-yl)-7- LN Z
336 methyiguinoxalin-5- & HN | s
vhethylyaminojbenzoic acid HO = | &
X,
=N
94y
(R)-2-{(1-{2-cyana-3-(4-(2- Sy N
237 cyanapyridin-3-yhpiperazin-1-yi}-7- k\,N
33 . . O HN }
methyiguinoxalin-5- I
yhethyhamino)benzoic acid = ﬂ Z N7
S
-,
LI
Ry-2-((1-(2-cyano-3-{4-(5- s \N/A\N
cyanopyrimidin-2-yhpiperazin-1-yh-7- /\% L ML N
3398 methylquinoxalin-5- @ BN m/ =
yhethyllamino}benzoic acid HQ N \\N
(Ry-2-((1-(Z-cyano-3-(4-(3-cyano-1- ’j: I
methyl-tH-indazol-7-yhpiperazin-1- _ \vg\g
338 yi)-7-methylquinoxalin-5- O HN 1
vhethylamino}benzoic acid o7 |
~
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n, 2N
K
(B)-2-((1-(2-cyano-3-{4-(2- \(\EC([\N' N/\;
340 cyanopheny!)p?peraz'in~1-yi)-i- o HN N N
methyiguinoxaiin-5- }J\/ o
yiethyhaminobenzoic acid HO™ N | F /’
S
= /’N ,;’N
) NP 3
{(R)}-2-((1-{2-cyano-7-methyl-3-(4-(4- : N N/\\l
241 (methyicarbfﬁ.mo.yi)p?ﬁe‘ny?paperazm— o HN‘)\ L\/N e
1-yhgquinoxatin-5S- ! H
vhethylyaminojbenzoic acid HO /‘Kl: & N
X o
Y
f"“\;«/f‘“f
(R)-2-((1-(3-(4-(4- NN
242 earbamoyiphenyi)plp@aszE—yi}—z— o H\i/\“‘v N N
cvano-7-methylquinoxalin-5- |
yhethyhamino)benzoic acid  |HO™ e ) i
St O
T
|
(Ry-2-{(1-(2-cyano-3-(4-(4- s \N/\N/\]
cyanophenyhpiperazin-1-y)-7- /\& LN
343 mathylquinoxalin-5- ¢ BN | o
yhethyllamino}benzoic acid HQ 7 \\N
=N
= ;N\l,/”/’
(R)-2-({(1-(2-Cyano-3-(4-(4-cyano-2- x \N/\N/ﬁ
A44 methyiphenyi)pipe{a??m-‘i “yh-7- — AN
methylquinoxalin-5-
yhethyhamino)benzoic acid HO = | e Xy
R
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345

{Ry-2-((1-(2-cyano-3-(4-(8~

cyangisoquinolin-S-yhpiperazin-1-yi)-
7-methylquinoxalin-5-

yhethyhaminol}benzoic acid

3458

{(Ry-2-({(1-(2-cyano-3-(4-(4-cyano-7-

hydroxynaphthalen-1-yhpiperazin-1-
yh-7-methyiquinoxalin-5-

vhethylaminojbenzoic acid

347

{(Ry-2-((1-(Z2-cyano-3-(4-{(4-cyano-6-
hydroxynaphthalen-1-yhpiperazin-1-
yh-7-methyiquinoxalin-5-
yvhethyllamino}benzeic acid

{R)-2-((1-{2~cyano-3-(4-(4,6-
dicyanonaphthalen-1-yl)piperazin-1-
yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid

349

{Ry-2-{(1-(2-cyano-7-methyi-3-(4-
{oxetan-3~-yhpiperazin-1-
yhguinoxalin-5-
yhethyhamino}benzoic acid
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{Ry-2-({(1-(2~cyano-7-methyi-3-(4-
{tetrahydro-2H-pyran-4-yhpiperazin-
1-yhquinoxalin-5-
yhethyhaminol}benzoic acid

351

(Ry-2-{(1-(2~cyano-3-(4-
cyclopropylpiperazin-1-yi)-7-
methviquinoxalin-%-
vhethylaminojbenzoic acid

{(R)-2-((1-(2-cyano-7-methyl-3-{4-(1-
methyhk-1H-pyrazole-4-
carbonypiperazin-1-yhouinoxalin-5-
yhethyhamino)benzoic acid

353

(FRy-2-{{1-(3-{4-benzoylpiperazin-1-
yh-2-cyano-7-methviquinoxalin-5-
yhethyhamino)benzoic acid

354

{R}-2-((1-(2-cyano-3-(4-
{cyclopentanecarbonyl)piperazin-1-
yvh-7-methyiquinoxalin-5-
vhethylamino}benzoic acid
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{R}-2-({1-(2-cyano-3-(4-
{cyclopropanecarbonyhpiperazin-t-

\CEIL/

5 A W/A
335 yh-7-methylquinoxalin-5- & HN
yhethyhaminol}benzoic acid HO = ):
N
{(R}-2-{{(1-(3-{4-acetyipiperazin-1-yh- i
356 2-cyano-T-methyiquinoxalin-5- O N "\
hethyhaminoibenzoic acid
yhethyllamino) o f}\l\ o
X’
ol
(RY-2-((1-(3~(4-(1 H-pyrazoi-1- S
o vipiperndin-1-yh-2-cyang-7-
357 methyiguinoxalin-5- @ HN F?i \
yhethyhamino)benzoic acid r;g,/L\@
v 2N
‘2 \i[
(R}-2-{{1-(2-cyano-7-methyl-3-(4-(4- N N/j\
358 methyl-1 anyrgzoi-iTyi)papendm-in N [\ NN
yhaquinoxalin-5- h o/
yhethyhamino}benzoic acid 0 = | N
Ry
N
Z
= XNI/
(R)-2-((1-(2~cyano-7-methyl-3-(4-(1- X N
159 meihyi—1H-pyrgzaiuzfyi)papeﬂdw’i- o HN [\_/ N
vhquinoxalin-5- N-

vhethylamino}benzoic acid
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oo ¢
(R)-2-((1(3-(4-(1 H-pyrazot-3- NS N
360 yhpiperidin-1-yl)-2-cyano-7- o HN sl

methyiquinoxalin-%- L:;z/NH
yhethyhamino}benzoic acid H{j}

(R)-2-{(1-(2-cyano-7-methyl-3-(4-(1- ﬁ’;\i\i ! U\
251 methyl-1H-pyrazol-5-ylipiperidin-1- o HN =

yhguinoxalin-5- : i P
vhethylaminojbenzoic acid HO = TN

(R)-2-{(1-(2-cyano-3-{4-(4-
methoxyphenyhpiperdin-1-yi-7-

2 N
862 methyiguinoxalin-5- U
yhethyhamino)benzoic acid HO
(Ry-2-({(1-(2-cyanc-3-(4~
methoxypiperidin-t-y)-7-
383 ; .
methylquinoxalin-5-
yhethyhamino}benzoic acid HO" = IE
M
N
X
(R)-2-((1-(2-Cyano-3-(4- SNy N\:j\
hydroxypiperidin-1-yi)-7- i
384 yeroypi ! O HN OH

methylquinoxalin-5-
vhethylamino}benzoic acid HO
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I ./\\\
{R}-2-((1-3-~({1.4"-bipiperidin}-1'-yh-2- Nk/ J\
385 cyano-7-methylquinoxalin-5- g.-g NA\
yhethyhamino}benzoic acid
E\
eed
(R)-2-({1-(2-Cyano-3-(4- SN
256 (dzmethyiammo).pap&nfimﬂ~yi}-?~ o HN‘)\ N
methviquinoxalin-%- |
vhethylaminojbenzoic acid HOY /j“\F
X’
(R)-2-((1-(2-Cyano-3-(4- N
o cyclopentyipiperidin-1-yh-7-
se7 methyiguinoxalin-5- O HN J
yhethyhamino)benzoic acid HO
(R)-2-({1-(2-cyanc-3-(4-
cyciobutylpiperidin-1-yh-7- ;
368 methyiquinoxaiin-5- O i
yhethyhamino}benzoic acid Hg’
4 /N g//{;’N
(R)-2-((1-(2-Cyano-3-(4- AT Ve h{:\/
cyanopiperidin-1-yf)-7-
369 methylquinoxalin-5- Q HN ‘:“N
vhethylamino}benzoic acid HO%
s
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370

{(Ry-2~({1~{2-cyano-T-methyi-3-(1-oxa-
8-azaspirofd.5ldecan-&-yhouinoxalin-
5-yhethyhaminoibenzoic acid

371

{(Ry-2-({(1-(Z-cyanc-7T-methyl-3-(1-oxa-
7-azaspiro[3.5]nonan-7~yhauinoxalin-
S5-yhethvhamino)benzoic acid

L
rr
S,
O HN A
MO s E

{R)-2~{{(1~(2-cyano-3-{4-methoxy-4-
methyipiperidin-1-yh-7-
methyiguinoxalin-5-
yhethyhamino)benzoic acid

373

(R}-2-{{(1-(2-cyano-3-(4-cyano-4-
methyipiperidin-1-yh-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

374

2-({(1R-1-Z-cvano-T-methyl-3-(3~
{pyridin-2-yhpyrrolidin-1-
vhquinoxalin-5-
vhethylamino}benzoic acid
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375

2-({(1R)-1-2-cyano-7-methyl-3-(3-
{pyridin-4-yhpyrrofidin-1-
vhguinoxalin-5-
yhethyhaminol}benzoic acid

378

2-{{(1Ry-1-{2-cyano-7-methyl-3-(3-
phenylpyrrolidin~-1-yhquinoxalin-5-
yhethylamino)}benzoic acid

2-({(1R)-1-(2-cyano-3-(3-(1.3-
dihydroxypropan-Z-ylipyrrolidin-t-yi}-
7-methylquinoxalin-5-
yhethyhamino)benzoic acid

378

2-{{(1R}-1-(2-cyano-7T-methyl-3-(1-
oxa-8-azaspiro[3.4joctan-6-
yhaquinoxalin-5-
yhethyhamino}benzoic acid

379

2-({(1R-1-2-cvano-T-methyl-3-(2~
oxa-7-azaspirc[4 4lnonan-7-
vhquinoxalin-5-
vhethylamino}benzoic acid
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/‘—““‘é
2-(({(1R)-1-(2-cyano-7-methyl-3- X«{\_ "o
580 (spirolbicyciof2.2.1Theptane-2, 3 NN
pyrrolidin-1-viquinoxalin-5- e )
vhethyhaminobenzoic acid \L
N
N{ OH
2-{{(1R}1-(2-cyano-3-(8,8-dihydroxy- : N%-OH
g-oxa-2-azaspirol4.8ldecan-2-yl)-7- L__,/ 0.._/
381 . . i
methviquinoxalin-%-
vhethylaminojbenzoic acid HO E/ |
N
N A
2-(((1R1-(2-cyano-3-(4-(4- \‘*“N"'\N'”\[/
o cyanophenyh-3-methyipiperazin-1- . /..\ ‘\/N
882 yi)-7-methyiquinoxalin-5- o HN P
yhethyhamino)benzoic acid HO F Ty
N
AN
2-{{(1R}-1-(2-cyano-7-methyl-3-(2- = \N! N/\T
methyl-4-phenylpiperazin-i- P N2
383 yhauinoxalin-5- O H Y
yhethyhamino}benzoic acid HO™ ™~ i 2
S
=N
2-{({(1R)-1~(2-cyan0-3-(4-(3- SN ™
cyanophenyl)-2-methyipiperazin-1- )\& ,/\» N N
384 ook O HN - -
yvh-7-methyiquinoxalin-5-
vhethylaminobenzoic acid HO™ ™ |
N
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385 -

yh-7-methyiquinoxalin-5-
yhethyhaminol}benzoic acid

2-{{{1R)-1-(Z-cyano-3-(4-(3-
cyanophenyf}-2-methylpiperazin-1-

N, AN
Y N”\i
O HN «/k/N
-

=
©
P
HD’J\@ N

2-{{1R}-1-(2-cyano-3-{4-(4-
386 yh-7-methyiquinoxalin-5-
vhethylaminojbenzoic acid

cyanophenyh-2-methyipiperazin-1-

yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid

2-{(1R)-1-2-cyano-3-(4-(2-cyano-5-
methyiphenyl)-2-methylpiperazin-1-

azabicyclof2.2 2loctan-2-yl)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

388

2-({(1R)-1-(2-Cyano-3-(6-hydroxy-2-

2~{{{1R}-1-(2-cyano-7T-methyl-3-

289 {1,2,3 4-tetrahydro-1 4-

yhethyhamino}benzoic acid

epiminonaphthalen-9-yiguinoxalin-&-
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_N 2N
K
{R)-2-({(1-{2-cyano-3-(8,7-dihydro-8H- \g\l NQ _____ N
pyrrolo(3 4-blpyrazin-6-yl)-7- -
390 methyiquinoxalin-%- Q HA \,‘\jm///>
yhethyamino)benzoic acid H(}‘
se @
]
(Ry-2-{{1~(2-cyano-3-(1,3-dihydro-2H- Ry N/\j
pyrrolol3, 4-clpyridin-2-yi)-7- L\<L‘
g .
391 methyiquinoxalin-s- 9 !'ji \ ;\f
vhethylyaminojbenzoic acid HO = E
X
se @
d
|
(B)-2-{{1-(2-cyano-3-(5, 7-dihydro-6H- SN
o pyrraio]3 4-blpyridin-g-yh-7- L N
%92 methyiguinoxalin-5- N \f\; 7
yhethyhamino)benzoic acid HO =24 E
2
(Ry-2-({(1-(2-cyanc-3-(4~
2093 cyanoiscindolin-2-yi)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid
Ry-2-({(1-(2-cyano-3-(5-
304 (hydroxymethyhiscindolin-2-y)-7-
methylquinoxalin-5-
vhethylamino}benzoic acid

-263-
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385

{F)-2-((1-(2-cyano-7-methyh3-(5~
methylisoindolin-2-yhquinoxalin-5-
yhethyhamino}benzoic acid

398

(Ry-2-{{(1-(2-cyano-3-(5,6-
dimethoxyisoindolin-2-y{)-7-
methviquinoxalin-%-
vhethylaminojbenzoic acid

2-{({{(1R)-1-Z-cyano-7-methyl-3-
{tetrahydro~-1H 3H-spiroipyrrolo{2,1-
clit 4loxazine-4,5-[1 3Joxazinan}-3-
vhquinoxalin-5-
yhethyhamino}benzoic acid

398

2-{{(1R}-1-(2-cyano-3-(decahydro-
2H-cyclooctalclpyrrok-2-y-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

O

xI

z
RN

388

2-{{(1R}~1-{2~-cyano-7-methyl-3-(8-
azatricyciof4.3.0.02,5lnonan-~-8-
yhauinoxalin-5-
yhethyhamino}benzoic acid
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400

{R)-2-((1-(3-(1H,3H,4H-33a,83a-
{methancoxymethano)furof3 4-
clpyrrol-5(6H)-yh-2-cyano-7-
methyiquinoxalin-5-
yhethylhanmino}benzoic acid

401

2-{{(1R)-1-{2-cyano-3-(8-hydroxy-6-~
azaspiro[3 4joctan-8-yi}-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

402

(Ry-2-{{1-{2-cyano-7-methyi-3-(3-
{pyridin-2-yhazetidin-1-yhquinoxalin-
-yhethyhamino)benzoic acid

403

{Ry-2-{{(1-2-cyano-7-methyi-3-(3-
{pyridin-3-yhazetlidin-1-yhuuinoxalin-
S-yhethyhaminc)benzoic acid

404

{Ry-2-((1-{Z-cvano-7-methyi-3-(3-
phenylazelidin-1-yhauinoxalin-5-
yvhethyhamino)benzoic acid
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405

{R}-2-({1-(2-cyano-3-(3-
methoxyazetidin-1-yi)-7-
methyiquinoxalin-%-
yhethyhaminol}benzoic acid

408

(Ry-2-{(1-(2~cyano-3-(3-
cyanoazetidin-1-yh-7-
methviquinoxalin-%-
vhethylaminojbenzoic acid

407

(R)-2-((1-(2-cyano-3-(7-{4-
cyanophenyly-2,7-
digzaspirof3.5Inonan-2-yi-7-
meathyiguinoxalin-5-
yhethyhamino)benzoic acid

408

2-({{(1R-1-(2-cyano-3-(8-
hydroxyoctahydro-2H-4,7~
methanoisoindol-2-yh-7-~
methyiquinoxalin-5-
yhethyhamino)benzoic acid
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= |
HC R
2-({(1R)-1-2-cyano-7-methyl-3-(5- o
methyl-2-azabicycio[2. 2. 1iheplan-2-
408 } .
vhguinoxalin-5-
yhethyllamino}benzoic acid
N
= N\/
2-({(1R)-1-(Z~-cyano-7-methyl-3-(1*- N ,L\ ,O
methyltetrahydrospiroffuro{3,4- NTON 7
410 bipyrrole-3,4'-piperidin}-1(2H)- O HN
yhaquinoxalin-5- ’B
yhethyhamino}benzoic acid i \
)
N
2-({1R)~1-(2-cyano-3-(1- SN
{hydroxymeathydiscindolin-2-yh-7- ] el
41 methyiquinoxalin-5- & HN HO\/L \_/
yhethyhamino)benzoic acid HO =24 E
X
,g,fN
-
2-({{((1R-1-(2-cyano-3-(3- N
hydroxyodctahydro-1H-indob-1-yi)-7-
412 ) . !
methylquinoxalin-5- OH
yhethyhamino}benzoic acid HO " |
e
N
LK
2-({(1R)-1-2-cyano-7-methyk-3-(1~ \N j3\_>
methyloctahydro-2H-iscindol-2- j
413 yhauinoxalin-5- Q HN
vhethylamino}benzoic acid HO /}E
™
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{(Ry-2-{(1-(2-cyano-7-methyl-3-
{methyl({5,6,8,9-letrahydro-

414 1,2 4}iriazoio[4,3-d}f1 4joxazepin-3-

yhmethyhamino)quinoxalin-5-
yhethylamino)benzoic acid

2-{{{1R}-1-{2-cyano-7-methyl-3-
{methyl{({5,6.7,8-
415 tetrahydroimidazol1,2-ajpyridin-7-
yhmethyhaminojquinoxalin-5-
yhethyhamino}benzoic acid

(Fy-2-((1-(2-cyano-3-
{{cyclopropylmethyh{methybamino)-
7-methylquinoxalin-5-
yhethyhamino)benzoic acid

418

2-{{{1R)-1-(2-cyano-3~{{{1-hydroxy-
2 3-dihydro-1H-inden-1-
417 yhmethyh{methylamino)-7-
methviquinoxalin-&-
yhethyllaminobenzeic acid

(Ry-2-{{1-(2-cyano-3-
418 {dimethylamino}-7-methylquinoxalin- O H;\?f’*\
5-yhethyDhamino)benzoic acid i
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418

2-{{{1R}-1-2-cyano-7-methyl-3-
{methyi(t-methyl-2,3-dihydro-1H-
inden-Z-yhaminoquinoxalin-5-
yhethyhaminol}benzoic acid

420

2-{{{1R})-1-(2-cyano-3-{{2-methoxy-
2,3-dihydro-1H-inden-1-
yh{methyDamino)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid

421

2-(((1R)-1-(2-cyano-3-(3-{4-
cyanophenyl)-3,8-
diazabicyclo[3.2.1]oclan-8-yl)-7-
methyiguinoxalin-5-
yhethyhamino}benzoic acid

422

2-{{(1R)-1-(2-cyano-3-(3-(4-
cyanophenyl)-3,6-
diazabicyclof3. 1. 1theptan-8-yi)-7-
methyiquinoxalin-5-
yhethyhamino)benzoic acid

423

{(R)-2-((1-{Z2-cyano-7-methyl-3-
(tetrahydro-2H-pyran-4d-yhaquinoxalin-
5-yhethvhamino)benzoic acid

HO™ Y
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424

{(Ry-2-{{(1-(2-cyano-7-methyl-3-
{piperidin-4-yhiguinoxalin-5-
yhethyhamino}benzoic acid

428

{Ry»-2-((1-{Z-cyano-7-methyk-3-(1-
methylpiperidin-d-yliquinoxalin-5-
yhethylamino)}benzoic acid

{R)-2-((1-{2-cyano-3-(3,6-dihydro-2H-
pyran-4-yi}-7-methylquinoxalin-5-
yhethyllamino}benzoic acid

427

{(R)-2-{(1-(2-cyano-7-methyl-3-
{1,2,3 8-tetrahydropyridin-4-
yhaquinoxalin-5-
yhethyhamino}benzoic acid

428

{R)-2-((1-{2~cyano-7-methy-3-(1-
methyi-1,2,3 6-tetrahydropyridin-4-
vhquinoxalin-5-
vhethylamino}benzoic acid




WO 2024/238221

PCT/US2024/028261
N AN
(Ry-2-((1-(2-cyano-3, 7~ N
429 dimethylguinoxalin-5- o HN ™
Hethylamino}benzoic acid
ybethyl) ) HO {,,»\T
o
=N
o /N T/f
(R)-2-{(1-(2-cyano-3-(1-(4- X \N/\/\W
430 cyanophenypiperidin-4-yh-7- . P \\/N =
methyiguinoxalin-5- & HN |
vhethyhamino)benzoic acid HO = | & Sy
X,
N /N\I/’}N
S ,i
(R)-2-{(1-{3-(1-acetyipiperidin-4-yi)-2- E N \C
431 cyano-7-methylquinoxalin-5- O HNT e NY
yhethyllamino}benzoic acid o P, O
J
Ry-2-((1-(3-(1-acetyl-1,2,3,6-
tetrehydropyridin-4-yi)-2-cyano-7-
432 . .
methylquinoxalin-5-
yhethyhamino}benzoic acid
(Ry-2-((1-(2~cyano-3-({4-
cyanophenyhethynyl)-7-
433 methylquinoxalin-5- o HN
vhethylamino}benzoic acid HO N
- H
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HQ. Qe
{Ry-2-{{1~(2-cyano-7T-melnyk3-(1- O AN —
434 methyl-tH-pyrazol-3-yhguinoxalin-5- N N
yhethyBamino}benzoic acid S | N
™€ f\N
N
N
&
HC-\T o
{(R)-2-{(1-(2-cyano-7-methyl-3- O HN o N
435 {pyridin-2-yhquinoxalin-5- N i P
yhethylamino)}benzoic acid i |
YN
N
{(R)-2-{(1-{2-cyano-7T-methyl-3-
438 {pyridin-3-yhguinoxalin-5- |
yhethyllamino}benzoic acid
N
HOW_A j
R)-2-{{1-{2-cyano-7-methyi-3-{1- O HN o =N
437 methyk-1H-pyrazol-4-yhauinoxalin-5- N )Q\\/Nh_
yhethyhamino)benzoic acid i |
re S =
N C:«N
/f\F
HO\N P
{Ry-2-({1-{2-cyano-7-methyl-3-(1- O HN NE
438  imethyl-1H-imidazol-4-yhouinoxalin-53- N o N
ybethylamino)benzoic acid s |
e X X
N ;}N




WO 2024/238221

PCT/US2024/028261

438

{Ry-2-((1-(2-cyano-3-{1-{4~

cyanopheny-1H-pyrazol-4-yh-7-
methyiquinoxalin-%-

yhethyhaminol}benzoic acid

440

{(R)-2-{(1-(2-cyano-7-methyl-3-
{pyridin~-d-ylquinoxalin-5-
yhethylamino)}benzoic acid

441

{(R)-2-{(1-{2-cyano-7T-methyl-3-
phenyiguinoxalin-5-
yhethyllamino}benzoic acid

442

(Ry-2-{{1-{2-cyano-7-methyi-3-{p-
tolyhquinoxalin-&-
yhethyhamino)benzoic acid

443

methoxyphenyh-7-methyiguinoxalin-

(R)-2-((3-(2-cyano-3-(3-

S-yhethyhaminc)benzoic acid
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444

{Ry-2-((1-(2-cyano-3-(3-(2~
oyanopropan-2-yhphenyl)-7-
methyiguinoxalin-%-
yhethyhaminol}benzoic acid

445

(R)-2-({1-(Z-cyano-3-(3-
cyanophenyl-7-methylquinoxalin-5-
yhethylamino}benzoic acid

448

(R)-2-((1-(2-cyano-7-methy-3-(1H-
pyrazol-4-yhiquinoxalin-5-
yhethyllamino}benzoic acid

447

(R)y-2-({(1-(2-cyano-3-{1H-imidazol-4-
yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid

448

{Ry-2-({1-{2-cyano-7-methyl-3-(o-
tolyhquinoxalin-5-
yhethyhamino}benzoic acid
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448

{Ry-2-((1-(2-cyano-3-{1-{4~
cyanophenyl)-1H-imidazol-4-y)-7-
methyiquinoxalin-%-
yhethyhaminol}benzoic acid

450

(R)-2-({1-(Z-cyano-3-(2-
methoxyphenyh-7-methylguinoxalin-
S5-yhethvhamino)benzoic acid

451

(R}-2-((1-(2-cyano-3-(2-
cyanophenyh-7-methylquinoxalin-5-
yhethyllamino}benzoic acid

452

(Ry-2-({(1-{2-cyano-3-(4-
methoxyphenyh-7-methyiguinoxalin-
S-yhethyhamino)benzoic acid

453

Ry-2-{{(1-{2-cyano-3-{4-
cyanophenyh-7-methviquinoxalin-5-
yhethyhamino}benzoic acid
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2-{{(IRy~1-{2~cyano-7T-methybk-3-(1-
methyil-2-oxopiperidin-4-yhouinoxalin-
5-yhethyhaminoibenzoic acid

i S
s OH
H O

\N N
i o ~
N{;{AN =

4585

(Ry-2-{{(1-(2-cyano-3-(4 4~
difluorocyclohexyh-7-
methviquinoxalin-%-
vhethylaminojbenzoic acid

458

{FO-2-((1-(Z-cyano-7T-methyk3-(1-
methyl-8-oxo-1 8-dihydropyridin-3-
yhauinoxalin-5-
yhethyhamino)benzoic acid

457

{R)-2-{(1-{2-cyano-3-{(4-fluorophenyi}-
7~-methylquinoxalin-5-
yhethyhamino)benzoic acid

458

{(Ry-2-{{1-(3-{4-chlorophenyl)-2-
cyano-7-methylquinoxalin-5-
yhethyhamino}benzoic acid
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2-{{(1Ry-1-{2-cyano-7-methyl-3-
{{tetrahydrofuran-3-yiithioyuinoxalin-
5-yhethyhaminoibenzoic acid

480

{(R)-2-{(1-(2-cyano-7-methyl-3-
{{(triflucromethylsulfonyhoxy)guinox
alin-5-yhethvhamino)benzoic acid

481

{Ry-2-((1-(2-cyano-3-{({1~
flucrocyclopropylymethyhamino)-7-
methyiguinoxalin-5-
yhethyhamino)benzoic acid

462

(R)-2-((1-(2-cyano-7-methyl-3-(((1-
(triffuoromethybheyclopropyhmethyha
minojquinoxalin-5-
yhethylamino}benzoic acid

483

{R}-2-{(1-{2~cyano-3-({(3,3-
diftucrocyclobutylimethyhamino)-7-
methylquinoxalin-5-
vhethylamino}benzoic acid
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N
o4 e
F
2-({(1R)-1-(2-cyano-3-{{(2,2- Ry E/\\_]z_p
diflugrocyclopropyhimethyaming)-7-
464 methyiquinoxalin-%- G HN
yhethyllamino}benzoic acid HO™ I/JE
'\\/
N
A /N\I/”//
2-{{(1R)-1-{2-cyano-3-{{1- X \N’JL‘NH
cyclopropytk-2,2,2- P
485 rifiuoroethvaminoe)-7- O HN \7, F
methylquinoxalin-5- ; . F F
yhethyhamino}benzoic acid HO 0
e
(Ry-2-{{1-{2-cyano-7-methyi-3-(3- N AN | N
(trifluoromethyl)-5 B-diydro- NN “ N
488 {1.2 4}triazolol4,3-alpyrazin-7(8H)- O HN/\ N
viquinoxalin-5- ~F
yiethyhamino}benzoic acid HO ~ | Fr
T
N
= /E\ai Gz
(Ry-2-{{1-(2-cvano-7-methyi-3-{2- - :[ N ¥
driffuoromethyly-5,6- N *‘i:\f P
487 dihydroimidazof1,2-alpyrazin-7(8H)- O HNT AN~ F
vhguinoxalin-5- .
vhethylamino)benzoic acid HO |
o
,/N
= /NI'/;/
(R)-2-{(1-{2~cyano-7-methyi-3-(4H- Sy N
thieno{3,4-clpyrol-5(BH)- . =
468 yhauinoxalin-5- o HN X8
vhethyamino)benzoic acid HO //j
N
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=N
X
(R)-2-({1-(2-cyano-3-(4-(2,2- YN F
459 dsﬂuorcethyl);ﬁa‘peraz?n-1-yi)—f’- o HN L\«N\/{\F
methylquinoxalin-5-
yhethyllamino}benzoic acid HO =~
)
N, AN
|
{R)-2-({1-(2~-cyano-7-methyi-3-{4- \!\i’ N’/\ F}
470 (2,2,2—tnﬁgﬂr9€ihyi?pspe:’azm-T— o HN I\/N\-/kF
yhguinoxalin-5-
vhethylaminojbenzoic acid HO = E
S
2N
o4
{R)-2-{{1~(2-cyano-3-{2 2-difluoro-7- \ '\N ;\f\/
azaspiro{3.5nonan-7-yi)-7- /\ \
47 methyiguinoxalin-5- O Hi —F
yhethylarmino)benzoic acid HO™ N, F
<
2-{{(1R-1-{2~-cyano-3-{2- E
479 {fluoromethyhmorpholine)-7-
methylquinoxalin-5-
yhethyhamino}benzoic acid
=N
X
2-{(1R}1-(2-cyano-3-2-(2- N N/\(/\/F
- fluoroethyDmorpholing)-7- L\/O
473 : . ¢ HN
methylquinoxalin-5-
vhethyamino)benzoic acid HO™ /E
S
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N
e
2-{{(1R)-1-{2-cyano-3-(5,5- ’\"‘%?/ii‘*N ]\ij‘A\\\
- difluorohexahydrocyclopentaiclpyrrol- ,\’ \<\/&‘ )
474 2(1H)-yi-7-methylquinoxalin-5- 9 HN FF
yhethyhaminol}benzoic acid HO I//'\F
A
N
& ;N\F/”
(R}-2-{{1-(2-cyano-3-(2,2-difluoro-6- i \Nf\s FF
- azaspirc[3 4]octan-6-yh-7-
I3
475 methyiquinoxalin-s- Q HIN
vhethylaminojbenzoic acid HO™ =/i
SN
<
o4
(R)-2-({1~(2-Cyano-3-(6 8-difluoro-2- NN
azaspiro]3.3lheptan-2-yb-7- ’ : )
478 methylquinoxalin-5- O HN "’\YE
yhethyhamino)benzoic acid HO™ /5
X
N AN .
L ke
A -
2-(((1R)-1-(2-cyano-7-methyl-3-(2- ! N%F
477 {triflucromethylimorpholinojquinoxal NS
n-S-yhethyhamino)benzoic acid
o,
/’TNI{/ F
2-{{{(1R)-1~(2-cyano-3-(2- Sy N\,{
- {filuoromethyhazetidin-1-yh-7-
478 methylquinoxalin-5- O HN
vhethyamino)benzoic acid HO

-280-
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{((3,3,3-triftuoro-2-
methylpropyhamino)quinoxalin-5-
vhethylamino}benzoic acid
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2-({(1R)}-1-2-cyanc-3-{{1~

cyclopropylethyhamino)-7-
methyiquinoxalin-%-

yhethyhaminol}benzoic acid

570

(R)-2-{(1-{2-cyano-3-(iscbutyiaming)-
7-methylguinoxalin-5-
yhethylamino)}benzoic acid

571

2-{{(AR)-1~-{2-cyanc-3-(3-hydroxy-3-
isopropylpyrrolidin-{-yh-7-
methyiguinoxalin-5-
yhethyhamino)benzoic acid

HO

572

2-{{{(1R)-1-{2-cyano-3-(1-isopropyl-
7, 7-dioxido-7-thia-2-
azaspirof3 Slnonan-2-y-7-
methviquinoxalin-&-
yhethyllaminobenzeic acid

[00446]

[00447]

Examples 573-846

The compounds in Table 3 are prepared essentially according to the procedures

sef forth in the above schemes and examples.
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Table 3
Exi;:pie Name Structure
N
\] ~ N\ /?;”
LKL
(R3~3-({1-(3-{(4-(bicycio[1.1 1lpentan- \\;’/ N/ N
573 1-yi-3-d)piperidin-1-yh-2-cyano-7- HN)\ A
' methylguinoxalin-5-yhethylhamino)-6- ? g
chioropicolinic acid HO E Xy
N\f;j
Ci
N ,:;N
LN T//i X
(R)-6-Chinro-3-((1-(2-Cyano-3-((3- D i T Sy,
cyanophenyhaming)-7- i H
574 ; . O HN
methyviquinoxalin-5- !
yhethyhaminoipicolinic acid HO™ i X
Nz
cl
N
X
B-chioro-3-(((1R)-1-(2-cyano-7- ¥ N ﬁ/\’\jo
A1 (¢ - i
575 methyl3((\igirahy§mfur§n 3 o HN’/\"
yhimethyhaminojguinoxalin-5- J\\
yhethyhamino)picolinic acid HO i \i
N\f"
Ci
AN 2
L
{R)-6-chiore-3-((1-(2-cyano-3-({{3,3- i N©ON ol
576 cﬁﬂuorocygfobuty;}meﬁhyi)amina}-?- o HN,J\ H /\FF
methviquinoxalin-&-
yhethybamino)picolinic acid HO E \i
N\f;»‘
Cl
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=N
= fN =
s 2N
(R)-E-chioro-3-((1-(2-cyanc-3-((2- Y ﬁ/\”/
577 cyanoallylamino)-7- O HN
- methylguinoxalin-5-
yhethyhamino)picolinic acid HO 7T
Nz
Cl
(R}-6-chioro-3-({1-(2-cyano-3-
578 {cyclobutylamino)-7- o H
- methyiquinoxalin-5- '
yhethyhamino)jpicolinic acid HOJK’E/ =
Nz
Cl
N
\L/\ I e
{R)-8-chioro-3-{{1-(2-cyano-3-{(3-
579 (hydrﬁxymeihyipbzcycioﬁJ.“i}pgntan- NN G
1-yhamino)-7-methylquinoxalin-5- i
yhethybamino)picolinic acid = i “OH
RN
Cl
,;j\
o4l
NN X, f’i\ N
-chloro-3-(((1R)-1-(2-cyano-3-((1- N HH
cyclopropyh-2,2,2- O HN WF
580 triftuoroethyhaming)-7- ¢ F
HO' =
methylquinoxalin-5-
yhethyhamino)picalinic acid N7
Ci
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N
\Cf?NIA/;
NGEN N
(R)-B-chlora-3-((1-(2-cyano-T-methyl- CoN N \i N
3-(3-(trifluoromethyiy-5,6-dihydro- O HN’\ L\/N
581 [1,2 4}triazolold, 3-alpyrazin-7(8H)- ,H/J\ £
yiquinoxalin-5- HO™ FE
yiethyharmino)picolinic acid N\f'
]
2N
o9
S S NN
(R)-6-Chioro-3-((1-(2-cyano-3-(5 8- L Y.
R) ~chic (@i yano-3-(5, O N N~
dihydroimidazo[t,2-ajpyrazin-7(8H)- i
582 . . }
yh-7-meathyiguinoxalin-5- HO E =
yhethyhamino)picolinic acid N\(/)
Ci
=N
/ /N\F/’/’
N /L\ N
{R}-6-chioro-3-((1-(2-cyano-3-(2,3- N N/\Q .......
dimethyk-5 8-dihydroimidazo]1,2- O HN AN~g
583 ajpyrazin-7{8H-yh-7- N b
methyiguinoxalin-5- HO i
yliethyhamino)picolinic acid N #
Ci
N
74 /N\if?;
(R)-8-chioro-3-((1-(2 7-methyl YW F
(R)-8-chloro-3-((1-(2-cyano-7-methyl- >_,\LF
3-(2-(irifluoromethy)-5 6- Ln-s F
584 dihydroimidazof1,2-alpyrazin-7(8H)-
yvhquinoxalin-5-
yhethyhamino)picolinic acid
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~
NTON
{R}-8-chiore-3-((1-(2-cyano-7-methyl- Q\j\\
555 3-(4H-thienof3,4-clpyrrol-5(6H)- o Hi R
vhquinoxalin-5- HOJK,!’ X
yhethyhamino)picolinic acid N s
Ci
=N
RN N/ N
{R}-8-chioro-3-{(1-(2-cyano-3-(5 8- K\/.M\//N
dihydraimidazal1,5-alpyrazin-7(8H)- Q HN
586 . .
yh-7-meathyiguinoxalin-5- HOY | X
yhethyhamino)picolinic acid Nz
Ci
N
T
NN .
7T OUNT TNT TR
(R)-8-chioro-3-{(1-{2-cyano-3-(8,7- /\% @__N&'
dinydropyrazolo]1,5-alpyrazin-5(4H)- O HN
587 Lo . ;
yh-7-methyiguinoxalin-5- HOY E 2y
yiiethyhamino)picolinic acid N\f;i
Ci
{Ry-&-chioro-3-((1-(2-cyano-7-methyl-
588 3~{piperazin~-1-yhquinoxalin-5-
yiethyhamino)picolinic acid
Ci
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=N
994
Ny NTY F
R)-8-chiore-3-({1-(2-cyano-3-(4-(2,2-
(R)-8 (1-(2-cyano-3-(4-( - LN A
5ag diflucroethylpiperazin-1-yh-7-
methviquinoxalin-5- HOJ\H/ X
yhethyhamino)picolinic acid Nz
Ci
AN
X
=y N OF
{R)-6-chioro-3-((1-(2-cyano-7-methyl- L\/N F
sop | F4-222ifluorosthybpiperazin-1- o HN F
yhauinoxalin-5- HO" E S
yhethyhamino)picolinic acid N
Ci
{R)-8-chioro-3-({(1-(2-cyano-7-methyl- O
581 3-{(4-methylpiperazin-1-yhguinoxalin- A
S-yhethylamino}picolinic acid HO {
N7
™Y
Cl
(R)-3-((1-(3-(azepan-1-yh-2-cyano-7- O
592 methylguinoalin-5-yhethyhamino)-6- i
rienbinie @ HO =X
chioropicolinic acid |
N &
ol
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N
9 ¥
{F)-&-chioro-3-{{(1-(2-cyano-7-methyl- O HNT '
593 3-{piperidin-1- i in-5- ;
{piperidin ‘1 yi)c_qum.ogaimls i-iC')l\.’ Y%
yhethyhamino)picolinic acid il
N7
Ci
2N
, \ \N N
gR)»ﬁ»chiom—a-({*i~(:.£;uyano~7*methyl- o HN N N 5
504 3-(2-oxa-8-azaspirof4 Sidecan-8-
yhauinoxalin-5- Ho/lkﬁ/l‘\xl
yhethyhamino)picolinic acid N /i
Cl
{(Ry-6-chiore-3-((1-(2-cyano-7-methyl
3-(B-azaspiro[2 5loctan-6-
585 i )
vhquinoxalin-5-
yhethyhamino)picolinic acid
{F3-3-({1-(3-(azetidin-t-yi}-2-cyano-7-
598 methylguinoxalin-5-yhethyhamino)-6-
chioropicolinic acid
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=N
S \N N
§-chioro-3-{{{1R}-1-(2-cyano-3-(2- .
5oy  ydroxy-8-azaspirof4. Sldecan-8-y)-7- O HN L
methylquinoxalin-5- HO i X OH
yhethybamino)picolinic acid N _z
Ci
N Z
o
S e
{R}-6-chioro-3-{(1-(2-cyano-3-(2,2- . ) i -\
diftuoro-7-azaspire]{3.5nonan-7-yh-7- o HNT »r\—F
598 e M -
methylquinoxalin-5- HO E =
yhethyhamino)picolinic acid ¥ /i
Cl
{R)-8-chioro-3-({(1-(2-cyano-7-methyl- O
588 3-{d-methylpiperidin-1-yiquinoxalin- A
S-yhethylamino}picolinic acid HO {
N7
Y
Cl
N
N A
T Ny
LK
] N™ TN
g-chioro-3-{{(1R)-1-(Z-cyano-7- =\ j
methyl-3-(octahydro-2H-4, 7- NHO /
800 S . .
ethanoisoindol-2-yhquinoxalin-5- =%k”/u\c,H
ylethyhaminopicolinic acid \S(N
Ci
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=N
X \N)\N,
&-chioro-3-({(1R}-1-(2-cyano-3-(8 8- L\k\, ~
ggr  Mimethyl-3-azabicyclo[3.2 Ojheptan-3- @ Hi
yh-7-methyiquinoxalin-5- HO i
yhethyhamino)picolinic acid N\(/
Cl
N, A
TR,
\N N{‘"
(R)-8-chloro-3-({1~(Z-cyano-7-methyl-
(R)-6- ({1-(2-cy y o %
3-{2-azaspiro{3.3theptan-2-
802 . .
yhauinoxalin-5- HO f S
yhethyhamino)picolinic acid N >
Ci
N
= /N\l\./”/f
R \N/\Nl
{(R)-8-chloro-3-((1-~(2-cyano-3-(2- | L
azadispiro}3.1.36.14]decan-2-yl)-7- © HN
803 o : P
methylquinoxaiin-5- HO \( G
yhethyhamino)picolinic acid N o
Cl
P ;’N\IT//,‘;‘
X \N/E\NA
g-chloro-3-{{{1R)-1-(2-cyano-7- h /\}j
methyl-3-(5- O HN K{\/N\
a04 methyihexahydropyrrolof3 4-clpyrrol- A
201H-ylquinoxalin-5- HOT Y
yhethyhamino)picolinic acid N#
Ci
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N AN
o
gl
X N/\[/‘\F
§-chioro-3-{{{1R}-1-(2-cyano-3-(2- ) \/Q
605 (fluoromethymorpholing)-7- o HN
methyiquinoxalin-5- Hoj\ﬁj‘ﬁ
yhethyhamino)picolinic acid Nz
Ci
AN
7 = ]\/
B \N N /\I/»\V,F
a-chioro-3-(({1R)~1-{2~cyano-3-(2-{2~ L\/Q
flucroethylmorpholing)-7- o HN
8606 . .
methylquinoxalin-5- HO' E =
yhethyhamino)picolinic acid N
Ci
. =
V\T‘//I\jf/
\\YA‘Q‘N \I\E/ -
S-chioro-3-({({(1R)-1~-(2-cyano-3-(5,5- i | 1 )
807 difluorohexahydrocyclopenta{clpyrrol- o H[}j/\’ /KF*"
2(1+)-yh-7-methylquinoxalin-5- HO 1 X
yhethybaminc)picolinic acid g\!\;\(;;,i
&l
8-chiore-3-{{{(1R}-1-(2-cyano-3-(2-
cyclopropylmorpholino)-7-
o8 : .
methylquinoxalin-5-
yhethybamino)picolinic acid
Ci
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\K\ n AN
Y /E\NIE \!/\/A
§-chioro-3-{{{1R}-1-(2-cyano-3-(2- . s}
809 cyclopropyl-6-methyimorpholine)-7- @ HN
methylquinoxalin-5- HO%
yhethybamino)picolinic acid Nz
i
/’N
X0
| R
(Ry-3-((1-(3-(3- . 5
610 azabicycio[3.1.11heptan-3-yi)-2- Q N
cyano-7-methylquinoxalin-5- HG/L\,*I N
yhiethyhamine)-&-chioropicolinic acid Nz
i
3-{({(1R)-1-(3-(3-~
611 azabicyclof3.1.0}hexan-3-yl)-2-cyano-
7-methylguinoxalin-5-yhethylamino)-
§-chioropicolinic acid \(/
Ch
N
= QN\E[%/
S VIV
{R}-6-chioro-3-{{1-{(2-cyano-3-(6-(4- L
cyanophenyl)-2,6- G HN /E\N\
812 diazaspiro{3.3theptan-2-yh-7- /L\/,
. ; HO 7R
methylguinoxalin-5- | .
yhethyhamino)picolinic acid Nag# ’
Ci
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{R)-6-chioro-3-((1-{2-cyano-3-(2,2-
difluore-8-azaspiro]{3.4joctan-8-yi)-7-
813 . .
methviquinoxalin-5-
yhethyhamino)picolinic acid
Ci
=N
oud
= \N N
{R}-6-chioro-3-{(1-(2-cyano-3-(6,6- ‘ L
diftuoro-2-azaspirc]3.3}heptan-2-yi)- 3 b b ¢
614 . . = F
7-methylquinoxalin-5- HO ; S
yhethyhamino)picolinic acid N2
Ci
G-chioro-3-{{(1R)-1-(2-cyano-3-(2-
cyclopropyl-2-methylmorpholino)-7-
815 ) .
methyiguinoxalin-5-
yhethyhamino)picolinic acid \j
Cl
3-{({(1R-1-(3-(3.6-
- diazabicyclo[3.1. 1Theptan-G-yi)-2-
818 . .
cyano-7-methylquinoxalin-5- f
yhiethyhiamino)-8-chioropicolinic acid N Lz
Ci
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/’N
’\\\\/&\N,A
{R)-3-((1-(3-(7- S O.m
azabicyciof2. .2 1iheptan-T-yi)-2- P
817 cyano-7-methylquinoxalin-5- ,//’\F)J\OH
yhethyhamino)-6-chioropicolinic acid %\\‘/ \
ol
N
{R}y-3-((1-(3-(2-azaadamantan-2-yh- o HN/I Py l\/
818 2-cyano-7-methylquinoxatin-5- ))\(J\
yhethyhamino)-8-chioropicolinic acid HO |
N\ffi
Cl
/"N !
S /N . O
I
(R)-6-Chloro-3-((1-(2-cyano-3-(1- D\ NT N
{methoxymethyi}-4-methyl-2- NH O
519 azabicycio]2.1.11hexan-2-yi-7- l\{ PN
methyiguinoxalin-5- l///’ i OH
N s . { M
yhethyhamino)picolinic acid \\\\r
C
2N
= }N i ! -
&-chloro-3-(({(1R)-1-(2-cyano-3-(&- N© N
{{dimethylamino)methyi)-8-oxa-9- O HN H\/O
820 azaspirol4.5decan-8-yh-7- i N N
methyiquinoxalin-5- HO {
yhethyhamino)picolinic acid N\f/
Ci
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WO 2024/238221
2 /N é/N
S Us
S
8-chloro-3-(({1R}-1-(2-cyano-3-{2- . Lt
621 (Auoromethylazetidin-1-yh)-7- j\i”
methyiquinoxalin-5- HO N
yhethyhamino)picolinic acid g\j P

2 N
NT N
(R)-2-((1-(3-(2- \/)

azabicyclof2 2. 2joctan-2-yh-2-cvanc-

822 1y methylquinoxalin-5-y)ethyhaming)- Ho” s
&-chloropicolinic acid Nz
Ci

X

™ \N N

3(((1R)-1-(3-(2- ,
3 HN

azabicyclof2.2.1heplan-2-yh-2- i
823 . . ;
oyang-7-methylquinoxalin-5- HO f R
yhethyhamino)-8-chloropicolinic acid gi\g /
Ci
- N
5 fN\g“ P
\/)\’?:N/L U
g-chioro-3-({(1R)-1-{2-cyano-3- i}"
(hexahydro-3,5- ? HN
824 methanocyclopentaiblpyrrol-1(2H)- /j\r ?
. . HO RS
yh-7-methyiquinoxalin-&- Ni
yiiethyhamino)picolinic acid &
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§-chioro-3-{{(1R}-1-(2-cyano-3-(5-
{2, 2-difluoroethyi}-2,5- o £
825 diazabicyciof2.2. 1lheptan-2-yh-7- S
methyiguinoxalin-5- HO |
yiethyhamino)picolinic acid N
Ci
N
= /N ’/}Z
L
8-chioro-3-(({(1R)-1-(2-cyano-3-(1- N N/»
(hydroxymethyl)-8- O HN Kr"
826 azab:cycio[:%.:z..‘!]ocign-ﬁnyi)-?’u O /L\] S "o J
methyiquinoxalin-5- !
yliethyhamino)picolinic acid N
Ci
N
P
N
P
0
(R)-3-((1-(3-(2- PN :

827 azabicyclof2. 1. 1Thexan-2-v)-2-cyano- ffH Cf
7-methylquinoxalin-5-ylethyhamino)- Z OH
g-chloropicolinic acid S N

i
i
~\E \N! N/\\: \/CNE
- -3 I b My . § y i
&-chioro-3-(((1R)-1 (Elcygng 7 o W /L\/N .
methyl-3-(2-methyl-4-{pyridin-3-
628 . . ; )
yvimethyhpiperazin-1-yhquinoxalin-5- HO i X
yiyethyhamino)picolinic acid N\f/f
Cl
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N, /N
= /\] E z
8-chloro-3-(({(1R)-1-(2-cyanoc-7- j;' [=
625 methyl-3-(2-methylazetidin-1- Q HN
vhguinoxalin-5- HO i RN
yhethyhamino)picolinic acid N \f/
g-chloro-3-(((1R)~1-{2~-cyano-3-(2,3~
dimethyimorpholing)-7- o
830 . .
methylquinoxalin-5- HO l =X
yhethyhamino)picolinic acid Nz
ol
RN ;
{R)-8-chioro-3-({(1-(2-cyano-7-methyl- O HN o
831 3-{1-oxcisvindolin-2-yhquinoxalin-5- A
yhethybamino)picolinic acid HO
N _#
Ci
. N
\///,\///E\\i[/”;’
\Y/;\\QN/ N/\fﬁ)
(R)-8-chiore-3-((1-(2-cyano-7-methyl- /\ l\\/N
2 N O KN o~
3~(4-methyl-3-oxopiperazin-i-
832 ; .
yhauinoxalin-5- HOT Y =
yhethybamino)picolinic acid N2
ci
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\/\xl/

methylquinoxalin-5-
yhethyhamino)picolinic acid

{F)-&-chioro-3-{{(1-(2-cyano-7-methyl- O HN”\' NH
833 3-(3~-oxopiperazin-1-yhguincxalin-5- \
yhethyhamino)picolinic acid HO |
N\Y,;f
Ct
L, 1
g-chloro-3-(((1R)~1-{2~-cyano-3-(3,3~ P
difluoro-4-methoxypiperidin-1-yh-7- o HNA" o
634 . .
methylquinoxalin-5- HO i Y
yhethyhamino)picolinic acid N\f;,i
i
8-chiore-3-{{(1R}-1-{2-cyano-3-(3-
hydroxy-2-(2-
835 methoxyphenyipyrrolidin-1-y)-7- i
methyiquinoxalin-5- HO
yliethyhamino)picolinic acid ;
Cl
N
X
F
NSy N F
8-chioro-3-({{(1R}-1-(2-cvano-3-(3,3- \/
. ) e - O HN
88 diftuoro-4-methyipiperidin-1-yi)-7-
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{R)-6-chioro-3-((1-{2-cyano-3-(3 4~
difiydroguinalin-1{2H}-yi-7-
methviquinoxalin-5-
yhethyhamino)picolinic acid

g-chioro~3-{{(1R}-1-{2-cyano-3-(3~
hydroxypiperidin-1-yH-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

638

G-chloro-3-{{(1R)-1-(2-cyano-3-(3-
hydroxy-3-methvipiperidin-1-yi}-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

&840

&-chioro-3-(({1R)-1-(Z-cyano-3-(2-(4-
hydroxy-4-methyitetrahydro-2H-
pyran-3-yhpyrrolidin~1-yh-7-
methyiquinoxalin-5-
yhethyhamino)picolinic acid

-316-
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N N
o = \/E
NS NN O
&-chioro-3-({(1R}-1-(2-cyano-3-(4 4- KF
g4y | difluoro-3-methoxypipericin-1-yi)-7- O HNT F
methylquinoxalin-5- HO™ I\’
yhethyhamino)picolinic acid N \f///
Cl
=N
sed
XNy N F
g-chioro-3-({(1R)-1-(2-cyano-7- { E
methyl-3-(3,4 4-trifluoropiperidin-1- Q HN 3
642 . .
yhauinoxalin-5- HO i X
yhethyhamino)picolinic acid Nz
¢}
ci
g-chiloro-3-({(1R)-1-(2-cyano-3-(9,8-
difluoro-3-oxa-7-
843 azabioyclof3.3 1nonan-7-yl)-7-
methyiquinoxalin-5-
yliethyhamino)picolinic acid
8-chioro-3-({{(1R}-1-(2-cvano-3-(9,8-
difluoro-3-azabicyclef3.3.1nonan-3-
G44 - . )
vh-7-methyiquinoxalin-5-
yhethybamino)picolinic acid

-317-




WO 2024/238221

PCT/US2024/028261

G645

&-chioro-3-{({1R)-1-(2-cyano-3-(9,9-
diftuoro-1-(hydroxymethyl-3-
azabicyclof3.3 . 1nonan-3-yi)-7-
methviquinoxalin-&-
yiethyhamino)picolinic acid

846

g-chioro~3-{{(1R}~1-{2-cyano-3-(8-
hydroxy-3-azabicyclo[3.2. tjoctan-3-
yh-7-meathyiguinoxalin-5-
yhethvbamino)picolinic acid

847

8-chioro-3-(((1R)y-1-(2-cyano-3-(8,8-
diffluoro-3-azabicyclo{3.2. 1joctan-3-
yh-7-methyiquinoxaiin-5-
yhethyhamino)picolinic acid

648

S-chioro-3-{{{1R)}-1-(2-cyano-3-(5-
hydroxy-2-azabicyclof2 .2 2joctan-2-
yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid
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&-chioro-3-({(1R}-1-(2-cyano-3-(5.5-
diflucro-2-azabicycio[2.2.2joctan-2-
yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid

G49

g-chloro-3-(({(1R)~1-(2-cyano-7-
methyl-3-(7,7,9,8-tetrafluoro-3-
850 azabicyciof3.3. 1lnonan-3-
vhguinoxalin-5-
yhethyhamino)picoiinic acid
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0
HO” l\
N2

i

Cl

=N
\vf//’\vf'N{/
o]
MNf N/w
8-chioro-3-(((1R)-1-(2-cyano-7- A L Mg
. methyk-3-(2-0x0-1.7- § HN H
731 ; . . - : i
diazaspirof4.4lnonan-7-yhguinoxalin- HO i Sy
S-yhethyllamino}picolinic acid N\T,;J
Cl
=N
X
N INNN/TY
8-chioro-3-({{(1R}-1-(2~cvano-3-(7.,7- L ”kﬁf'
difluoro-2-azaspiro{4 4jnonan-2~yh-7- & HN F
732 . .
methylquinoxalin-5- MO 1 S
yhethybamino)picolinic acid No
Ci
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8-chloro-3-(({(1R)-1-(2-cyanoc-7-

733 me‘.[hy! 3-(1,1,2,2 tetraﬂ.uom 6 A\,
azaspirof3.4joctan-&-yhauinoxalin-5- HO A
yhethybamino)picolinic acid N L
Ci
N
Z~ &N\/”;

g-chioro-3-(({(1R)~1-{2~-cyano-3-(4-{4~

794 cyanophenyh-3-methyipiperazin-1- O HN |
v yi-7-methylquinoxalin-5- H@-fLHE/L\ N
N~

yhethyhamino)picolinic acid

&-chioro-3-(({(1R)~1-(2~-cyano-7-
melhyk3-(2-(rifluoromethyazetidin-

735 1-yhquinoxatin-5-
yhethyhamino)picolinic acid
N
o \N. N/’\1
&-chiore-3-(({1R)-1-2-cyanc-7- /l\/N
O HN - Xy
738 methyl-3-(2-methyl-4- |
phenvipiperazin-1-yhquinoxalin-5- MO 1 X v
yhethybamino)picolinic acid No o
Ci
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=N
/ /N\lr//”
2 \NAN/\} "
- “ﬁ_"l . - .._(..').. E /f
g-chioro-3-(((1R}-1-(2 cygno 3 f\el { - AN S
- cyanophenyh-2-methyipiperazin-1- |
737 . . P
yh-7-methyiquinoxalin-5- HO Ry =
yhethyhamino)picolinic acid N \T/
Ch
N
s /Nf/
, YN
6-cmor0~3~g((1“R):HZ-cya:no%ur(fi:(%— o N /l\JN A
cyanophenyh-2-methyipiperazin-1 |
738 . ) P
yh-7-meathyiguinoxalin-5- HO i X el
yhethyhamino)picolinic acid &\f N
(o8
=N
o4y
SN -
B-Choro-3-(((1R)-1-(2-cyano-3-(4-{2- CoN N A\l
cyano-d-{triffuoromsthylphenyh)-2- 0 HNT ™ /J\/N 7T
738 methylpiperazin-1-yli-7- ,lH/ ,,\ N
meihyiguinoxalin-5- HO | \ N“f’/ inF
ylethyhamino)picolinic acid N F
cl
2N
4 /Nf
D \N N/\'
8-chioro-3-({(1R}~1-(2~-cvano-3-(4-{4- P /J\/N\
740 fluorophenyh-2-methylpiperazin-1-yh- O HN
7-methylquinoxalin-5- HO i = F
yhethvhamino)picolinic acid Nz
Ci
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741

g-chioro-3-({(1R}-1-(2-cyano-3-(4-{4-
cyanophenyh-2-methyipiperazin-1-

yh-7-methyiquinoxalin-5- HO
yhethyhamino)picolinic acid

742

S-chioro-3-({((1R)}-1-(2-cyano-3-(4-(2-

cyano-5-methyiphenyl-2-
methyipiperazin-1-y)-7-
methyiquinoxalin-5-
yhethyhamino)picoiinic acid

S-chioro-3-({({(1R)-1~-2-cvano-3-(4 4-

difiuoro-2-methylipiperidin-1-y)-7-
methyiguinoxalin-5-

yhethyhamino)picolinic acid

744

(R)-8-chiore-3-((1-(2-cyano-7-methyl-

3-(3,3 4 d-ietrafiuoropyrrolidin-1-
yhguinoxalin-5-

yhethybamino)picolinic acid
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745

§-chioro-3-{{{1R}-1-{2-cyano-3-(6-
hydroxy-2-azabicyclo[2.2.2joctan-2-

yh-7-methyiquinoxalin-5-
yhethybamino)picolinic acid

748

-chioro-3-{{{1R)}-1-(2-cyano-3-(4-

fluoro-2-{morpholine-4-
carbonyhpyrrolidin-1-yh-7-
methyiquinoxalin-5-
yhethyhamino)picoiinic acid

epiminonaphthalen-8-yllquinoxalin-5-

&-chioro-3-(({(1R)~1-(2~-cyano-7-
methyk-3-(1,2,3 4-tetrahydro-1 4~

yhethyhamino)picolinic acid

748

(R)-8-chioro-3-((1-{2-cyano-3-(4 6~

dihydro-5H-pyrrolof3 4-dithiazol-5-vi)-

7-methylquinoxalin-5-
yhethyhamino)picolinic acid
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{R)-6-chioro-3-((1-{2-cyano-3-(8,7-
dihiydro-6H-pyiroio]3,4-bipyrazin-&-
749 . .
yh-7-methyiquinoxalin-5-
yhethybamino)picolinic acid
f’N\\/}:’;’N
|
ENEN ~
{R)-6-chioro-3-((1-(2-cyano-7-methyl- (] ‘;‘f
750 3-(2-methyl-4, 8-dihydro-5H- O HN N
pyrrolof3 4-dithiazol-5-vhguinoxalin- HOY | “a
S-yhethyhamino)picolinic acid Nz
Gl
RN ;
(R)-8-chioro-3-{(1-{2-cyano-3-(1,3- o
; ey I d L YT ~ i A By O HN N
781 cdinydro-2H-pyrrofof3 4-clpyridin-2-vi) N
7-methviquinoxalin-5- HOJKF RN
yhethyhamino)picolinic acid N_ o
Ci
N ,:,,N
ol
L
NTONTN L
(R)-6-chiore-3-((1-{2-cyanoc-3-(5,7- \i>
dihydro-8H-pyrrolo]3 4-blpyridin-6-yl)- O HN N
752 - . : ¥
7-methylquinoxalin-5- HO Ry
yhethyhamino)picolinic acid \\f;
Ci
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{Ry-8-chloro-3-{(1-{2-cyano-3-{4-
fluoroisoindolin-2-yi-7-
753 . .
methviguinoxalin-5-
yhethyhamino)picolinic acid
{R)-8-chloro-3-({1-(2-cyano-3-{4-
cyanoisoindolin-2-yi)-7-
754 . .
methyiguinoxalin-5-
yhethyhamino)picolinic acid
Ci
ssd
Y%\j Pﬁ
(R)-6-chioro-3-{(1-(2-cyano-3- O HN
755 lisoindolin-2-yl)-7-methyiquinoxalin-5- )Kf \
yhethybamino)picolinic acid HO
N _#
Ci
i ’)N
\(,\{/?\B/\/‘;'
NS ok
(R)-&-chioro-3-{{(1-(2-cyano-3-{5- . TN /
| (ydroxymetaydisoindolin-2-yl-7- 9 HN \__7/
756 . .
methylquinoxalin-5- MO i S
yhethybamino)picolinic acid N .z
Ci
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N N7
{F)-&-chioro-3-{{(1-(2-cyano-7-methyl- o HN’T\ N A

757 3-(B-methylisoindolin-2-viguinoxalin- /LT \
S-yhethylamino)picolinic acid HO ;:j
N _z#
¢
7 _;Nr":’ §
W F
{R)-8-chloro-3-({1-(2-cyano-3-(5- . P [
758 (difluoromethybiscindolin-2-yD-7- o HNTT N\ 4 .
methyiguinoxalin-5- HOJLYE)\\,
yhethyhamino)picolinic acid N\},//
Ct

(R)-8-chioro~-3-((1-(2-cyano-3-(5.,6-
dimethoxyisoindolin-2-yi}-7-

758 methyiguinoxalin-5-
yhethyhamino)picolinic acid
(R)-6-chioroe-3-{((1-{2-cyanoc-3-(5,6-
760 diftucroisoindolin-2-yi}-7-

methylquinoxalin-5-
yhethybamino)picolinic acid

-346-
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781

g-chioro-3-({((1Ry-1-(2-cyano-7-
methyi-3-{tetrahydro-1H,3H-
spiro{pyiroio]2,1-cj[1 4joxazine-4,5'-
[1,3loxazinani-3'-yhquinoxalin-5-
yiethyhamino)picolinic acid

762

g-chioro-3-((1R)-1-(2-cyano-3-
{decahydro-2H-cyclooctaicipyrrol-2-
yh-7-meathyiguinoxalin-5-
yhethyhamino)picolinic acid

&-chioro-3~-(({1R)-1-(2-cyano-7-
methyl-3-(8-
azatricycio[4.3.0.02,5nonan-8-
yhauinoxalin-5-
yliethybhamino)picolinic acid

764

{R)~3-((1-(3-{1H 3H 4H-33,8a-
{methanooxymethano)iuro{3 4-
clpyirol-5(&H)-yh-2-cyano-7-
methyiguinoxalin-5-yhethyhamino)-6-
chioropicolinic acid
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WO 2024/238221
o
994
\ S
§-chioro-3-{{{1R}-1-{2-cyano-3-(8- i L
- O HN
765 hydroxy-G-azaspire[3 . 4joctan-8-y)-7- OH
methylquinoxalin-5- HQ/U\“//\L\\\:
yhethybamino)picolinic acid N \f?’
Ct
/’N
% fN*F/ ~
X N
{R)-6-chioro-3-((1-(2-cyano-7-methyl- ) \/\\\a N ,F“F
3-(3-(5-(irifluoromethyljisoxazol-3- O Hn i ~
766 - . . N-g F
yhazetidin-1-yhauinoxalin-5- HO E X
yhethyhamino)picolinic acid Nf
Ct
{(Ry-6-chiore-3-((1-(2-cyano-7-methyl
- 3-(3-(pyridin-2-yhazetidin-1-
787 , )
vhquinoxalin-5-

yhethyhamino)picolinic acid

768

(R)-8-chiore-3-((1-(2-cyano-7-methyl-
3~-3-(pyridin-3-yhazetidin-1-

yhguinoxalin-5-
yhethybamino)picolinic acid
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d ’d i
VAL
{F)-&-chioro-3-{{(1-(2-cyano-7-methyl- O HN l/:\\i
788 {3-(3-phenylazetidin-1-vhguinoxalin-5- ‘ﬂ\/\ S
yhethyhamino)picolinic acid HO |
N. .z
Cl
f’N\\/}?;N
J
NN
{R)-8-chloro-3-({1-(2-cyano-3-{3- N
N O HN v
methoxyazetidin-1-yh-7-
776G . .
methylquinoxalin-5- HO § X
yhethyhamino)picolinic acid N\T/
Ci
N A"
'
o
N N
{(R)-8-chloro-3-((1-~(2-cyano-~-3-(3- 4 :
et O HN 3
- fluoroazetidin-1-yh)-7- i
771 o ; {
methylquinoxalin-5- HO i R
yhethyhamino)picolinic acid N .z
C
el
\\\E/ NN
(R)-&-chioro-3-{{(1-(2-cyano-3-3- /\ LA F
(difluoromethyhazetidin-1-yh-7- o HN
772 . . | F
mathylquinoxalin-5- HOT Y, =
yhethyhamino)picolinic acid \;\r,y
cl
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N
P NI P
RN N -
{Ry-8-chloro-3-{(1-{(2-cyano-3-(3- L«\
s O HN
773 cyanoazetidin-1-yh-7-
methylquinoxalin-5- H O)LTI’ X
yhethybamino)picolinic acid N =
Ci
o —
HO-@N ~4
{R}-6-chioro-3-({1-(2-cyano-3-(7-(4- N/ A\ f“"
cyanophenyl-2,7- \_,} 7N
774 diazaspirof3.5nonan-2-y-7- q_:;" <\-N'
methylguinoxalin-5-
yiyethyhamino)picolinic acid (i/ \‘)
W
N
N
4
N ,,,,,
¢ \QN OH
G-chioro-3-{((1R)}-1-(2-cyano-3-8- | 7 ==
hydroxyoctahydro-2H-4,7- S O
775 methanoisoindol-2-yl)-7- ) Nwoﬁ
methyiguinoxalin-5- < VR
yhethyhamino)picolinic acid . N
Ci
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776

g-chioro-3-({((1Ry-1-(2-cyano-7-
methyl-3-(5-methyl-2-
azabicyciof2 2. 1theptan-2-
yhguinoxalin-5-
yiethyharmino)picolinic acid

777

S-chiore-3~-({{1R)-1-Z-cyano-7-
methyb3-(1'-
methyltetrahydrospiroffurc{3,4-
bipyrrole-3,4'-piperidin}-1{2H)-
yhquinoxalin-5-
yhethyhamino)picolinic acid

G-chioro-3-{{(1R)-1-(2-cyano-3-(1-
{hydroxymethyhisoindolin-2-yh-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

779

§-chiora-3-(({1R)-1-(3-(7-chioro-3-
{hydroxymethyh-3,4-
dihvdroisoguinolin-2(1H)-yh-2-cyano-
7~-methyliquinoxalin-5-
yhethyhamino)picolinic acid
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§-chioro-3-{{{1R}-1-{2-cyano-3-(3-
hydroxyociahydro-1H-indol-1-y)-7-
780 ) .
methviquinoxalin-5-
yhethybamino)picolinic acid
¢
g-chioro-3-({(1R)-1-(2-cyano-7-
methyl-3-(1-methyloctahydro-2H-
781 L . .
isoindol-Z-yhauinoxalin-5-
yhethyhamino)picolinic acid
N 2"
LK
NN
S-chioro-3-(((1R)-1-(Z-cyano-3-(3,3- /\ ) F
- diffuoro-2-methylazetidin-1-yl)-7- Q HN /F
782 ! .
methylquinoxalin-5- HO” i\’
yhethyhamino)picolinic acid N\%
Ci
N AN
SO S
NP N
(R)-8-chioro-3-((1-(2-cyano-7-methyl- ¢ N ‘f/\ﬁ’ ,}~/
3-(methyl((5,6,8,8-tetrahydro- 0 HNT ™ NN
783 [1,2,4]triazolof4,3-d}[1,4]Joxazepin-3- /l%
yhmethyhamino)quinoxalin-5- HO ]
yhethyhamino)picolinic acid N\T’f’
Cl
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784

g-chioro-3-({((1Ry-1-(2-cyano-7-
methyl-3-(methyl{((5,6,7 8-
{etrahydroimidazoli, 2-alpyridin-7-
yhmethyhamino)quinoxalin-5-
yiethyhamino)picolinic acid

785

(R)-8-chioro-3-((1-{2-cyano-3-
{{cyclopropylmethyh{methyhamino)-
7-methylquinoxalin-5-
yhethyhamino)picolinic acid

S-chioro-3~-{{(1R-1-Z-cyane-3-({{(1-
hydroxy-2,3-dihydro~-1H-inden-~1-
yiimethyli{(methylamino)-7-
methyiquinoxalin-5-
yliethyhamino)picolinic acid

787

(R)-8-chioro-3-{(1-Z-cvanc-3-
{dimethylamino)-7-methylquinoxalin-
S-yhethyhamino)picolinic acid
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N
N._Z :
- =
| Q |
N/ y 'm
3-(((1R)-1-(3-{{1-benzyi-2- | A
783 oxepiperidin-3-yi(methybaming)-2- O |
cyano-7-methylquinoxalin-5- HO ! o
yhethyhamino)-6-chioropicolinic acid N .z
¢
N Z"
F N f —;—N\\
\/E%N | N e
g-chloro-3-(({(1R)~1-(2-cyano-7- |
methyl-3-(methyi(4,5.8,7- O HNT =
788 tetrahydrobenzoldithiazol-6-
vhamino)quinoxalin-5- HO \TE)\\\
yhethyhamino)picolinic acid \‘\iff
Cl
(R)-8-chloro-3-{{1-(2-cyano-3-((3,3~
- diffuorocyclobutyly(methylyamino)-7-
780 ! .
methyiguinoxalin-5-
yhethyhamino)picolinic acid
Ci
=N
SN
g-chloro-3-{{{1R)-1-(2-cyano-7- \v N™ N
methyl-3-(methyl(t-methyl-2,3- O HNT ™
791 dihydro-TH-inden-2- )J\]/Q\\\ )
yvihaminojquinoxalin-5- HO P 7N
yhethyhamino)picolinic acid N\f? =
Cl
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792

yhi{methylamino)-7-
methviquinoxalin-&-
yiethyhamino)picolinic acid

g-chioro-3-{((1R}-1-(2-cyano-3-{(2-
methoxy-2,3-dihydro-1H-inden-1-

793

cyanophenyl)-3,8-

diazabicyclo[3.2. 1]octan-8-yi-7-
methyiguinoxalin-5-

yhethyhamino)picoiinic acid

S-chioro-3-(((1R)-1~-(2-cyano-3-(3-(4-

~f
@
F

&-chioro-3~-({{1R)-1-(2-cyano-7-
methyl-3-(3-methyk-4-0x0-3,9-
diazabicycio[4.2.1lnonan-8-
yhauinoxalin-5-
yliethybamino)picolinic acid

795

S-chioro-3-({{(1R)-1-2-cyano-3-(3,3-
diffuoro-8-azabicyclo{3.2.1]joctan-8-
yh-7-methviquinoxalin-5-
yhethyhamino)picolinic acid
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796

&-chiore-3-({({1R)-1-(2-cyano-3-(3-{4-
cyanophenyh-3,6-
diazabicyciof3.1.1iheptan-6-yh-7-
methviquinoxalin-&-
yiethyhamino)picolinic acid

797

{R}-8-chioro-3-({1-(2-cyano-7-methyl-
3-(piperidin-4-yhquinoxalin-5-
yhethyhamino)picolinic acid

{R)-8-chioro-3-({(1-(2-cyano-7-methyl-
3-{1-methylpiperidin-4-yiquinoxalin-
S-yhethylamino}picolinic acid

799

(R)-6-chiore-3-((1-{2-cyanoe-3-(3,6-
dihydro-2H-pyran-4-yh-7-
methylquinoxalin-5-

yhethybamino)picolinic acid
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{R}-8-chiore-3-((1-(2-cyano-7-methyl-
3-(1,2,3 8-ietrahydropyridin-4-

800 vhguinoxalin-5-
yhethyhamino)picolinic acid
{R)-6-chioro-3-((1-(2-cyano-7-methyl-
3-(1-methyl-1,2,3,8-tetrahydropyridin-
801 . .
4-yhquinoxalin-5- HO l S
yhethyhamino)picolinic acid Nz
ol
N
WN\/ -
\\W”\\\Nf*\
(Ry-6-chioro-3-((1-(2-cyano-3, 7~ 0 HNT ™
802 dimethylguinoxalin-5- \
yhethybamino)picolinic acid HO |
N
cl
. N
\\(//’N\T()\ Py
\k\\f E\Nj G
&-chiore-3-(({1R)-1-2-cyanc-7- N
methyk-3-(1-methyl-Z-oxopiperidin-4- 9 HE}E/\ =
803 : . ;
yhauinoxalin-5- HOT Y =
yhethybamino)picolinic acid N2
ci
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=N
/ /N\r//’/
o \NAT/\}
R)-6-chioro-3-((1-2-cyano-3-(1-(4- i
( ),, ((1-(2-cy - - N
804 cyanophenylpiperidin-4-yi)-7- |
methylquinoxalin-5- HO Ry X
yhethyhamino)picolinic acid N’\T/ N
Ci
{R}-3-((1-(3-(1-acetyipiperidin-4-yH-2-
805 cyano-7-methylquinoxalin-5-
yhethyhamino)-8-chioropicolinic acid
(R)-6-chioro~-3-((1-(2-cyano-3-(4 4-
diffuorocyclohexyh)-7- O HN
808 ] ;
methylquinoxalin-5- HO i R
yhethyhamino)picolinic acid Nz
Ci
Nz
X
!
{R3-3-((1-(3-(1-acety-1,2,3.6- P o -
807 {etrahydropyridin-4-yi)-2-cyano-7- Q HNN \r
methyiquinoxalin-5-yhethyllamino)-&- H())L\(j\\ ©
chioropicotinic acid N\fp
Cl
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=N
= /N\F’/?
Ry S
{R)-g-chioro-3-((1-(2-cyano-3-({4- AR
O HN
cyanophenyhethynyl-7- =
a0s . . NF N
methylquinoxalin-5- HO i X Y
yhethybamino)picolinic acid N \/r/,
Ci
cl
N
no A
{R)-6-chioro-3-((1-(2-cyano-7-methyl-
006 3-(1-methyl-1H-pyrazol-3- O HN_ =
yhquinoxalin-5- LN - NN
yhethyhamino)picolinic acid m TN
AR
NTOTRp
Ci
N
HC I Z
{R)-8-chioro-3-({(1-(2-cyano-7-methyl-
810 3-(pyridin-2-yHouinoxalin-5-
yhethybamino)picolinic acid
{Ry-&-chioro-3-((1-(2-cyano-7-methyl-
811 3-(pyridin~3-yhauinoxalin-5-
yiethyhamino)picolinic acid
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cl
N’)‘\\\}
i i
HO SN
{R}-8-chiore-3-((1-(2-cyano-7-methyl- W
210 3-(1-methyl-1H-pyrazol-4- o HN\E.“‘ Y
yhauinoxalin-5- P fo N
yhethyhamino)picolinic acid / !
AR N
N
cl
N
HO P
{R)-6-chioro-3-((1-(2-cyano-7-methyl- \ﬂ/\
613 3-(1-methyl-1H-imidazoi-4- O HN_ N,
yiuinoxalin-5- L op A N
yhethyhamino)picolinic acid m !
MN ~
N
Ch
N/L\%,
o
{(R)y-8~chioro~-3-({1-(2-cyano-3-(1-(4-
814 cyanophenyl)-1H-pyrazol-4-yh-7- O HN. o =N e
methyiquinoxalin-5- »‘\\/N L/N N
yhethyhamino)picolinic acid /i/: L
SN ,\N’ o~
N
Cl
{Ry-&-chioro-3-((1-(2-cyano-7-methyl-
815 3-(pyridin~-4-yhauinoxalin-5-
yiethyhamino)picolinic acid
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816

{F)-&-chioro-3-{{(1-(2-cyano-7-methyl-
3-phenyiquinoxalin-5-
yhethyhamino)picolinic acid

817

{R}-8-chioro-3-({1-(2-cyano-7-methyl-
3-{p-tolyhquinoxalin-5-
yhethyhamino)picolinic acid

818

(R)-8-chioro-3-((1-(2-cyano-3-(3-
methoxyphenyh-7-methylguinoxalin-
S-yhethylamino}picolinic acid

819

{(R)-6-chioro-3-((1-Z-cyano-3-(3-(2-
cyanopropan-2-yhphenyl)-7-
methylguinoxalin-5-
yhethybamino)picolinic acid
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{R)-6-chloro-3-{{1-(2-cyano-3-(3- \Tr Y

820 cyanophenyh-7-methvlquinoxalin-5- - | X
yhethyhamino)picolinic acid N = R
e \ > i N

{R}-8-chioro-3-({1-(2-cyano-7-methyl-
821 3-(1H-pyrazol-4-yhiquinoxalin-5-
yhethyhamino)picolinic acid

(R)-8-chioro-3-((1-(2-cyano-3-(1H-
822 imidazok-4-yh-7-methylquinoxalin-5-
yhethybamino)picolinic acid

{Ry-&-chioro-3-((1-(2-cyano-7-methyl-
823 I~{o-tolyhquinoxalin-5-
yiethyhamino)picolinic acid
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Cl
N)\\\\,
o
{R)-8-chioro-3-({(1-2-cyano-3-(1-(4-
ana | cyanophenyl-1H-imidazol-4-y)-7- O HN NE\ e
methylquinoxalin-5- N fo N \ =
yhethyhamino)picolinic acid 3‘/ | 7
Sy S

(R)-8-chloro-3-{(1-(2-cyano-3-(2-
825 methoxyphenyh-7-methyilguinoxalin-
S-yhethyllamino}picotlinic acid

{R)-8-chloro-3-({1-(2-cyano-3-(2-
826 cyanophenyl-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid

{R)-6-chloro-3-({1-(2-cyano-3-(4-
827 methoxyphenyh-7-methyiguinoxaiin-
S-yhethyhamino)picolinic acid
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{R)-6-chloro-3-{{1-(2-cyano-3-{4-
8238 fluorophenyh)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
o
N‘/\
Hoo M-
(R)-&-chioro-3-((1-(3~(4- R
829 chiorophenyi}-2-cyano-7- O HNL o A
= methyiguinoxalin-5- J\/N . L
yhethyhamino)picolinic acid ’ 5” |
A
N
Cl
N
HO._ A~
{R)-8-chloro-3-({1-(2-cyano-3-{4- o)
830 cyanophenyl-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid
=N
AN
NP
{R}-6-chloro-3-((1-(3-chioro-2-cyano- Ie} HN”i\y
831 7-methylquinoxalin-5-
YUmOxains- HO =
yiethyhamino)picolinic acid | |
N~
¢l
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cl
@
S OH
8-chloro-3-(({(1R)-1-(2-cyanoc-7-
232 methyl-3-({tetrahydrofuran-3- ‘\/NH 0
° ylithio)guinoxalin-5- 5N ,\\
yhethybamino)picolinic acid (j/ l \j/\A
0O . & N F
Ci
//,k N
%'OH
{R}-8-chioro-3-({1-(2-cyano-7-methyl- a_ NH O
833 S-phenoxyquinoxalin-5-
yhethyhamino)picolinic acid @OIN\Q
/NZ/‘/// . N/
(o3
A ]
Ry i QH
(R)-8-chioro-3-((1-(2-cyano-3-(3- _NH O
834  [cyanophenoxy)-7-methyigquinoxalin-5- N
yhethvhamino)picolinic acid TN i 0 iNIj\
Xy N f;/\[N/ P
Ci
=N
M ! OH
(R)-8-chiore-3-((1-(2-cyano-7-methyl-
. 3. NH O
{{(triflucromethysulfonyhoxy)guinox Q, LOWLN
alin-5-yhethyamino}picolinic acid F}/‘S\\ 1 A
F O N
FyZ N
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Ci
A
b on
{R)-3-((1-(3-{benzyioxy}-2-cyano-7- s a_NH ©
836 methylguinoxalin-&-yhethyhamino)-6- I
chioropicolinic acid = /O/\LN\
NF N
Cgi
AN
NNy
g-chioro-3-((1R)-1-(2-cyano-7-
897 methyl-3-((tetrahydrofuran-3- o ANHO
Rv] 5 H
yhioxyyquinoxalin-5- O N,
yhethyhamino)picolinic acid oy \/\\\\
ij N, D
NZ N o
Cl
N
- J\FOH
(R)-B-Chinro-3-((1-(2-cyano-3- NH O
838 methoxy-7-methylguinoxalin-5-
yhethyvhamino)picolinic acid /O\;I’ N
/\ =
N/"g N
Cl
(R)-8-chioro-3-{(1-Z-cvanc-3-
839 hydroxy-7-methylquinoxalin-5-
yiethyhamino)picolinic acid
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Cl
Ay
S ! OH
{(R)-6-chioro-3-((1-(Z-cyano-3- O
840 {diethvlamino)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid
Ci
N
2 O
g-chioro-3-((1R)-1-(2-cyano-7- i
041 methyi-23-((1-(pyridin-3- 0
vhethyfiaminojquinoxalin-5-
yhethyhamino)picolinic acid
Cl
4£\N
N ! OH
B-Chloro-3-(((1 R)-1-(2-Cyano-T- b
842 methyl-3-((3,3, 3-4rifluore-2- \[/NH o
methylpropyhaminojquinoxalin-5- ;y\/ﬁ N
yhethyhamino)picolinic acid \f @\
F A
N.?;/ N
Cl
N
D ﬂﬁ'}/(}H
8-chlore-3-{{{(1R}-1-2-cyanc-3-{(i- ]
843 cyclopropylethyamino)-7- p ) NH O
methyiquinoxalin-5- H N.
yhethyhamino)picolinic acid I |
xRNy
& N
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Cl
N
WOH
{(R)-6-chioro-3-((1-(Z-cyano-3- a_NH ©

844  Kisobulylamino)-7-methviquinoxalin-5- #

yhethyhamino)picolinic acid /\«N):/N

NS 2
A
g-chioro~3-{{(1R}-1-{2-cyano-3-(3~
hydroxy-3-isopropylpyrrolidin-1-yh-7-
845 ; .
methyiguinoxalin-5-
yhethyhamino)picolinic acid
g-chioro-3-({({(1R}-1-(2-cyano-3-(1-
isopropyl-7, 7-dioxido-7-thia-2-
846 azaspiro3 . Blnonan-2-yi)-7-
methyiquinoxalin-5-
yliethyhamino)picolinic acid
{00448] Examples 847-358
{00449 The compounds in Table 4 are prepared essentially according 1o the procedures

set forth in the above schemes and examples.
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Table 4
Exi;:pie Structure and Name Speciral Data
MQU I
F M NMR (4060 MMz, CO;0D) 6 = 7.59 (s,
o HNT "Me J
2H), 718 (d, J= 3.2 Hz, 1H), 8688 (d, J=
HO 9.2 Hz, 1H), 5.52 (q, J = 8.8 Hz, 1H), 4.08 -
847 NY

Ci

(R)-6-chioro-3-((1-{2-cyano-3-(4 4~
diflucroazepan-1-yh-7-
methyiquinoxalin-5-
yhethybamino)picolinic acid

3.99 (m, 4H), 2.55 - 2.45 (m, 2H), 2.43 (s,
3H), 2.25 - 2.10 (m, 4H), 1.70 (d, J = 6.4
Hz, 3H) LOMS [M+23] +: 523.2.

(R)-8-chlore-3-((1-(2,7-dimethyh-3-
maorpholinoguinoxalin-&-

yhethylyamino)picolinic acid

?f,\v,N\ ON
g I o ) )
N biﬁ HNMR (400 MHz, CDCl) 3 =834 {brd, J
(R} L i
S H;Qf' ; g |F 6.4 Hz, 1H), 7.88 (s, 1H), 7.47 {5, 1H),
HOY %&Lﬁ ) 742(d, J=88Hz, 1H}, 680 (d, J=88 Hz,
048 N 1H), 5.44 (quin, J= 6.8 Hz, 1H), 4.33 - 418
Cl {m, 2H), 3.87 {ddd, J = 3.6, 11.6, 12.0 Hz,
) 2H), 3.31 - 3.14 {m, 4H}, 2.98 - 2.82 {m,
a-chioro-3-{({(Ry-1-(2-cyana-7-methyl- )
. . 2H), 2.43 {5, 3H), 1.70 (d, J = 6.8 Hz, 3H).
3-cis-tetrahydro-1h-thieno{3 4-
) ) LOMS [M+Nal": 517.1.
Clovirol-5(3H)-viguinoxalin-5-
virethyllamino)picolinic acid
H NMR (400 MHz, DMSO-ds) § = 12.95
(58,1H), 8,55 (brd, J = 7.2 Hz, 1H}, 7.55 (5,
1H), 745 d, U= 16 Hz 1H), 731 ({d, J=
HO™ E 9.2 Hz, 1H), 7.11 (d, J = 9.2 Hz, 1H), 5.49
845 Na .
{guin, J =868 Hz, 1H), 3.81 {4, J= 4.8 Hz,
Cl

4H), 3.44 - 3.32 (m, 4H), 2.65 (s, 3H), 2.41
(s, 3H), 1.67 (d, J = 6.8 Hz, 3H). LCMS
INHHT 4423,
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Me N
<
[I J§ |
N N/\j T NMR (400 MHz, DMSO-dg) & = 8.94 (s,
O HN Me Lo 1H), 8.81 (s, 1H), 7.53 (d, J = 0.8 Hz, 1H),
Ho)i\r/” E 741(d, J=16Hz 1H),7.22 (d, J=8.8 Hz,
850 N 1H), 6.94 (brd, J = 8.8 Hz, 1H), 5.59 - 5.29

Ci

(R)-6-chlore-3-((1-(7-methyi-3-
rmorpholinoquinoxalin-5-

viethylamino)picolinic acid

(m, 1H), 3.99 - 3.56 (m, 8H), 2.37 (5, 3H),
161 @, J = 6.8 Hz, 3H). LOMS [M+11
428.1.

{Ry-5-(1-((2-(1 Htetrazol-5-
yliphenyhaminoyethyl}-7-methyh-3-
morpholinoquinoxaline-2-carbonitrile

Me N CFy
\NIN H NMR (400 MHz, CDCI) 8 = 10.71 {5,
o H e O 1H), 8.37 (brd, J = 8.0 Hz, 1H), 7.78 (s,
HOJj\j&’ iH), 785 (d, J= 186 Hz, 1H), 711, J=
Mo | 8.8 Mz, 1H}, 6.81 (d, J = 8.8 Hz, 1H), 5.57
851 \(E {muin, J = 6.8 Hz, 1H), 4.03 - 3.85 {m, 4H),
3.61-3.43 (m, 4H), 248 (5, 3H), 1.73 (¢, J
(R)-8-chioro-3-((1-(T-methyb3- 1o 5 g1y 31y LOMS M#1] = 496.2.
morpholino-2-
{triffucromethyhquinoxalin-5-
yhethybamino)picolinic acid
H NMR (400 MHz, CD:0D)6=7.77 - 7.67
(m, 2H), 7.63 (s, 1H), 7.22 - 7.08 {m, 1H),
868 (1, J=72Hz, 1H),855(d, J= 8.4 Hz,
852 1H), 588 (g, J = 6.8 Hz, 1H}, 4.00 - 3.88

(m, 4H), 3.79 (dd, J = 4.0, 5.6 Hz, 4H), 2.42
(s, 3H), 1.76 (d, J = 6.8 Hz, 3H). LCMS
M1 = 4422,
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H NMR (400 MHz, CD0DY 8 =773, J
= 1.6 Hz, 1H), 7.84 (s, 1H), 7.37 {dd, J =
12, 76Hz, 1H),723(ddd, J=18,72,88
853 Hz, 1H), 868 - 655 (m, 2H), 8581 {g. J =
6.8 Hz, 1H), 4.00 - 3.88 (m, 4H), 3.87-3.70
(R)-5-(1-((@- (m, 4H), 2.48 (s, 3H), 1.72 (d, J = 6.8 Mz,
cyanophenyhaminojethyh-7-methylh- 34). LOMS [M+1]* = 4212,
3-morpholinoguinoxaline-2-
carbonitrile
= /'N
Mb\\me
Z N N’\ ) .
S HNMR (400 MHz, CO0DY 8=770(, J
Nen HN M 18 H o an . _
Nl =18 Hz, 1H), 768 (5, 1H), 714 (d, /= 8.8
654 NT Y ] Hz, 1H), 7.02 (d, J= 8.8 Hz, 1H), 5.82(q, J
N\E = 6.8 Hz, 1H), 4.02 - 3.87 (m, 4H), 3.84 -
¢l 371 (m, 4H), 2.44 (5, 3H), 1.82 (d, J= 6.8
(R)-5-(1-({B-chioro-2-(1H-tetrazol-5- |Hz, 3H). LCMS [M+Na]' = 489.2.
yhpyridin-3-yhamino)ethyl)-7-methyl-
3-morpholinoguinoxaline-2-
carbonitrile
HNMR (400 MMz, CD0D)0 =773, J
=18 Hz, 1H), 766 (d, J=08Hz, 1H),7.24
055 {d, J=82Hz, 1H), 7.00 {d, J= 9.2 Hz, 1H),
553 (g, J=6.8 Hz, 1H), 3.97 - 3.88 (m, 4H),
Ci 3.84-3.87 (m, 4H), 248 (5, 3H),1.74 (d, J
) L = 8.8 Hz, 3H). LCMS [M+11" = 434 2.
{(F)-5-(1-({6-chloro-2-cyanopyridin-3-
yhamino)ethy)-7-methyl-3-
morpholinoguinoxaline-2-carbonitrile
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HONMR (400 MHz, CD0DY 8 =770, J
= 1.6 Hz, 1H), 7.61 (5, 1H), 743 (dd, J =
1.2, 7.8 Hz, 1H), 7.07 - 6.88 {m, 1H), 6.52
856 MQNN & @, J=76Hz 1H), 837, J= 84 Hz, 1H),
H . | 554 (g, J=08.4 Hz, 1H), 3.97 - 3.87 (m, 4H),
3.83 - 3.74 (m, 4H), 2.91 (s, 3H), 2.44 (s,
(R)-2-{(1-Z-cyano-7-methyl-3- Hapn 4 54 (g U= 6.8 Hz, 3H). LOMS [M+11
morpholinoguinoxalin-5- =431 73
yhethyhamino)-N-methyibenzamide
H NMR (400 MHz, CD:0D} 6 =888, J
=88 Hz, 1H), 786 (d, J= 1.8 Hz, 1H), 7.63
Me“N P {dd, J=08 18 Hz, 1H), 708 {d, /=88
857 H Ne E Hz, 1H),6.88 (d, J=8.8Hz, 1H), 5.56-5.48
\1 {m, 1H), 3.94 - 2.88 {m, 4H), 3.83-3.72 (m,
4H), 2.92 (s, 3H), 2.45 (s, 3H), 1688 (d, J =
{R)y-8-chiore-3-({1-(Z-cyano-7-methyl- 6.4 Hz, 3H). LOMS [M+1] * = 466.2.
3-morpholinoguinoxalin-5-
yhethyhamino)-N-methylpicclinamide
Mo NIL{;} P
SN B
HN Me D”f o HNMR (400 MHz, DMSO-de) § = 9.98 (d,
HOOC. 2 DD J=7.2 Hz, 1H), 7.85 (s, 1H), 7.58 (s, 1H),
853 N@ 7.04(d, J=88Hz, 1H),872(d, J=88Hz,
&l iH), 5.47 - 5.32 {m, 1H), 2.41 (s, 3H}, 1.58
{d, J=86.8 Hz, 3H). LCMS [M+1] " = 461.3.
{R)-8-chioro-23-((1-(2-cyano-7-methyl-
3-{morpholino-d8yuinoxalin-5-
yhethyiamino)picolinic acid
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H NMR (400 MHz, CD:0D) § = 7.70 (d, J
= 10.3 Hz, 2H), 7.27 (d, J = 9.0 Hz, 1H),
741 (d, J=9.1 Hz, 1H), 5.70 (d, J = 8.0 Hz,
cl 1H), 5.58 (q, J = 6.7 Hz, 1H), 4.94 - 4.94

859
(238,45 5R)-6-((B-chloro-3-((R)-1- {m, 1H), 4.88 -4.87 (m, 1H},3.87-3.75 (m,
) 3H), 3.70 - 3.55 {m, 3H), 3.38 - 3.35 {m,
(2-cyano-7-methyl-3- ). 3.7 (m ) m
. ) . 1H), 2.49 (s, 3H), 1.76 (d, J = 6.8 Hz, 3H).
morpholinoguinoxalin-&-

+ oo <2
yhathyamino)picolinoylioxy)-3,4 5- LOMS [M+1]7 =629.3.
trihvdroxytetrahydro-2H-pyran-2-
carboxylic acid

[00450] EXAMPLE A

[00451]  This Example illustrates that representative compounds of the invention inhibit the

formation of phospho-AKT (pAKT) in a cell.

{00452  The ability of a compound of Formula (I} o inhibit the formation of pAKT was
measurad using alphalliSA Surefire Ullra AKT 1/2/3 (pS473) Assay Kil #ALSU-PAKT-BS0K)
was obtained from Perkin Elmer (Wailtham, MA).

{00453 To prepare assay plates for pAKT alphaliSA assays, celis were trypsinized,
resuspended in fresh media, and viable cells were counted utilizing trypan blue exclusion. Prior
{0 seeding, cells were washed with PBS and resuspended in HBSS (Giboo, #14025002). T47D
(12,000/w), SKBRI (12,000/), or MKN1 (24,000/) cells were seeded at 12 yl perwellin a
solid white flat bottom 384 cell culture plate (Ferkin Eimer #8007680).

[00454]  Immediately after seeding, cells were dosed using an Echo Liguid Handler
(Beckman Couller) with compounds at a 10.4 um starting concentration and serially diluted
(1:4) for a total of 10 concentrations. 14 vehicle (DMSO) and 14 positive control (Alpelisib @
3.125 um) wells were included on each assay plate. Cells were incubated with the compounds
(solubilized in DMSO) for approximately 24 hours at 37 °C. After 24 hours of treatment, cells
were lysed with 3 ul of the 5x lysis buffer {provided and incubated at room temperature for 15
min on a microtiter plate shaker). Once cells were sufficiently lysed, 7.5 yl of the acceptor bead
mix {made using the manufacturers recommended dilutions) was added to each well and left

an the microtiter plate shaker for 1 min prior to incubating plates at room temperature for 1
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hour, in the absence of light. After 1 hour of incubation with the acceplor bead mix, 7.5 yl ofthe

donor bead mix {made using the manufacturers recommended dilutions) was added to each

well and left on the microtiier plate shaker for 1 min prior 1o incubating plates at room

{femperature overmnight in the absence of light. Plates were then imaged the foliowing day using

a CLARIOstar microplate reader (BMG Labtech, Germany).

[00455]

Percent of control values were calculated by sublracting the average signal from the

positive control (aipelisib) treated wells from &l treated wells (including DMSO control wells)

and then divided by the average signal from the vehicle DMSO treated control wells, Percent

of vehicle control values were plotied as log{inhibitor) vs. response — Variable siope (four

parameters) for curve fitting and 1Csp values were determined using XL

[00458]

Table A

The results are shown in Tables below. Key: N.D. = not determined

inhibition of pAKT in T47D (P13Ka H1047R mutani) cells by

representative compounds of Formula (1)

T47D (H1047R) T47D (H1047R)
Exampie No. PAKT 24 hr Example No. pAKT 24 hr
(1C50) (1C50)
1 39 143
2 18.2 144
3 9.5 145 1.4
4 843.9 148
5 0.8 147
8 5 148
7 0.8 149
8 7.7 150
g 7.5 151
10 152
11 153
12 154
13 155
14 156
18 157
16 158 38
17 155 26
18 180 4.8
19 161 4.6
20 182 1.6
21 0.5 163 8.8
22 1.9 164 2.4
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23 0.7 165 56
24 1.3 168 1.2
25 1.2 167 4.6
26 1.8 168

27 1142 169

28 48.3 170

29 117.4 171

30 4.7 172

31 561 173 0.3
32 10.2 174 4.4
33 4.3 175

34 8.2 176 1.7
35 3.1 177 0.5
36 93.7 178 0.5
37 946 178 3.9
38 180 1.6
38 181 1.7
40 1824

41 1828

42 183

43 184
438 16.8 185A
43A 4.8 1858

44 2 186

45 6.8 187
48A 188
458 188A

48 1898

49 190A 4.4
50 1608 17.3
51 191A

52 1818

53 192A

54 1928

55 218 193

56 4.7 1944

57 14 1948

58 1.8 1954 0.47
59 1858 0.37
60 186A 1.2
61 388 1968 22
&2 7.8 197 1.8
83 18.5 198

64 1.3 199

&5 200 1.2
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66 201 0.27
87 72 202 1.4
&8 24.4 203 251
68 2.1 204 581
70 2.6 205
71 206
T3A 207
728 208
73 208
74 210A .69
754 52 2108 3.8
758 39 211A 57
76 2118 2.6
77 212A
78A 2128
788 213 0.91
TOA 214
798 215 1.6
a0 218 0.45
81 217 .69
82 4.5 218
83 219
84 220
a5 2 221 0.88
86 232 4.2
87 223 20
a8 224
89 225
90 228
91 227
92A 228 33.2
92 220A .55
83 2288 1.2
84 230
94A 231 1.3
248 232
954 233 0.17
958 234A 2.8
98A 2348 3.6
g6B 238A 2
97A 2358 1.8
o7 236A (.89
9BA 2368 38
288 237A 4.3
904 2378 &1
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ouB 238A 10.4
100 2388 3.5
101 238A 1
102 2398 0.4
103 240 1.6
104 241A
105 2418
106 242 0.28
107 243A 0.34
108 2438 0.52
108A 244A 1.2
1008 2448 1.3
1104 245 11
1108 246A 0.69
TH1A 2468 1.8
1118 246C 0.87
1124 246D 8.8
1128 24TA
113 10420 2478
114 i1 248A
118 1 2488
116 15 249 1.7
117 66 250 1.2
118 251 1.1
119 252 27
120 2.4 253A 5.6
121 2538 5.8
122 1.3 254A
123 £68.8 2548
124 1.9 255 3.7
125 2.7 256 0.1
126 0.8 257A 4.8
127 8.4 2578 8.7
128 1.4 258 2.989
128 18.8 258 1.5
130 260 1.9
131 2.2 261A 3.2
132 0.9 2818 25
133 0.8 261C 2.4
134 10.9 261D 1.2
135 19.2 847 1.8
136 Q.7 848 1.7
137 1.3 852
138 0.8 853
138 2.1 854
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140 855

141 856

142 857
Table B

inhibition of pAKT in SKBRS3 (PI3Ka wild type) celis by
representative compounds of Formula (3

Example SKER3 (WT)
No. pAKT iCs (nhh

1 >10000

[00457] Example B

{04587 This Example illustrates that representative compounds of the invention decreass

the viability of celis.

[004598] The ahility of a compound of Formula {8} o decrease the viability of cells was
measured using CellTiter-Glo 2.0 ({CTG) Luminescent Cell Viability Assay #G8241) oblained

from Promega (Madison, Wh).

[00480] To prepare assay plates for viability assays, cells were trypsinized, resuspended in
fresh media, and viable cells were counted utilizing trypan blue exclusion. T470, SKBR3S, or
MKN1 cells were seeded at 1000 cells in 30 ut per well in a solid white flat bottom 384 cell
culture plate (Perkin Elmer #8087880) and incubated at 37 °C overnight.

[30461] Assay day 1, cells were dosed using an Echo Liquid Handler (Beckman Coulter)
with compounds at a 10um starting concentration and serally dituted (1:4) for a total of 10
concentrations. Cells were incubated for approximately 72 hours with the compounds
{solubilized in DMSQO) at 37 °C. Atter 72 hours of treatment, cell plates were equilibrated to
room lemperature before adding 15 yi of CTG to each well, plates were then covered in
aluminum foil to protect from light, incubated at room lemperature for 30 minutes on a microtiler
plate shaker, and luminescence readings were collecied using a CLARIOstar microplate reader
(BMG Lablech, Germany). Percent of vehicle conirol values were plolted as log{inhibitor) vs.
response ~ Variable slope (four parameters) for curve fitting and 1Csg values were determined
using XLfit,
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Table C
Viability in T47D (Pi3Ka H1047R mutani) celis by
representative compounds of Formula (B
T470 T470
(H1047R {H1047R
Example No. mutant) Exampie No. mutant)
Viability 1Cso Viability 1050
{ni) (A
1 456.4 143
2 831.4 144
3 170.4 145 80
4 9328 146
5 373 147
8 294 .2 148
7 59.8 148
8 34.1 150
2] 85.1 151
10 716 152
11 84 153
12 159.8 154
13 185
14 1568
15 118.5 187
18 158 88.1
17 159 70.3
18 160 85.8
19 161 47.8
20 162 35
21 321 163 190.9
2 79.3 164 55
23 81.9 185 a7
24 442 166 3886
25 175 167 180
28 51.5 168 458
27 10000 169 108.5
28 2142 170 93.3
29 2477 171 177.5
20 183 172 169.8
31 10000 173 28.8
3z 2847 174 368
33 91.4 175 3441
34 48.2 176 34.5
35 168.2 177 19.4
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38 1170 178 24.4
37 588 179 77.3
38 180 57.8
39 2681 181 44
40 1824

41 1828

42 183

43 184
438 27114 1854
43A 88 1858

44 156.6 186

45 115.4 187

464 188

468 189A

48 95.3 1888

49 190A 271
50 1908 764
51 191A

52 1918

53 192A

54 1928

55 422 183

56 128.3 194A

57 164 .6 1948

58 24 195A 84.1
58 140.4 1958 10G.1
&0 24.1 TO8A 62.1
61 512.8 1968 61.4
62 2197 197 105.3
863 254 .4 198

g4 44 188

85 4557 200 17.2
&8 78 201 10.5
&7 B886.6 202 5.4
88 391.4 203 559
g9 50.2 204 383
70 31 205

71 276 206

12A 2877 207

728 06.3 208

73 208

74 95 2104 135.1
ThA 701 2108 120.8
758 720 211A 78
76 324 2118 2.7
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77 77 2927

T8A 125.5 2128

788 84 .4 213 &1
TOA 251.8 214

798 176.5 215 28

80 216 48

&1 217 64

82 121 218

a3 80.7 218

84 343 220

85 221 147

a6 270 222 225

87 88.7 223 1026

a8 365 224

8¢ 63.2 225

S0 228

a1 227

924 228 368.2

892 2294 16.8

93 2298 18.6

G4 230

Q44 231 258
948 232

954 233 34.4
258 234A 73
96A 2348 85
958 235A 183
97A 2358 262
978 238A 52.8
984 2368 217
98B 237A 137
984 2378 152
208 238A 216.4
100 2388 118.7
101 239A 39
102 2388 22
103 248 16
104 241A

105 2418

106 08.1 242 35
107 2158 243A 62
108 2438 50
1084 2444 57
1098 2448 8¢
T10A 2077 245 &3
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1108 06.3 2484 35
T11A 2488 81
1118 248C 48
1124 248D 158
1128 24T A

113 1169 2478

114 189.6 248A

115 313 2488

116 2015 249 18
117 487 8 250 37
118 382.8 251 11
118 59.9 252 119
120 56.4 2534 197
121 651 2538 113
122 33.8 2544

123 273 25418

124 126.2 255 170
125 183 256 310
128 24.8 287A 139
127 286.3 2578 189
128 1206 258 86
128 330.4 259 75
130 65.6 260 73.8
131 281A 79
132 2618 98
133 281C 78
134 281D 78
135 847 58
136 848 0
137 852 1435
138 853 4337
139 854 52
140 855 1078
141 856 3445
142 857 722
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Table B
Viability in SKBR3 (Pi3Ka wild type) cells by representative
compounds of Formula (i)
SKBR3 (WT) SKBR3 (WT)
Example No. Viability 1IC50 Example No. Viabiiity 1C50
{nh) {nhi)
1 10000 143
2 10000 144
3 10000 145 G955
4 100600 146
5 3087 147
& 10000 148
7 10000 148
8 36817 180
g 3405 151
10 10000 152
11 10000 183
12 100600 154
13 155
14 156
15 10000 157
16 158
17 159
18 180
18 161
20 162
21 10000 183
22 5320 164
23 10000 165
24 10000 166
25 10000 167
28 9802 168
27 10000 189
28 100060 170
29 10000 171
30 10000 172
31 10000 173
32 10000 174
33 7433 175
34 10000 178
35 8287 177
38 10000 178
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37 10000 179

38 180

39 5231 181

40 1824

41 1828

42 183

43 184
438 4032 185A
43A 10000 1858

44 10000 186

45 10000 187
484 188
468 189A

48 10000 1888

44 190A 10000
50 1908 10000
51 181A

52 191B

53 192A

54 1928

55 10000 193

56 10000 194A

57 10000 1948

58 3502 198A 10000
59 10000 1958 10000
60 10000 198A 10000
81 10000 1968 10000
&2 7084 197 10000
63 9808 198

&4 10000 199

865 10000 200 5468
86 7678 201 7809
&7 2774 202 8825
68 10000 203 2225
&% 2650 204 1853
70 9650 205

71 10000 208
T2A 10000 207
728 10000 208

73 209

74 10000 210A 10000
75A 10000 2108 10000
758 10000 211A 6902
76 10000 211B 8805
77 8611 212A
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T8A 7061 2128

788 10000 213 8582
794 10000 214

798 10000 215 10000

80 216 10000

81 217 10000

82 5028 218

83 10000 219

84 10000 220

85 221 10000

86 10000 222 10000

87 9253 223 10000

88 10000 224

88 10000 225

G 228

91 227

82A 228 10000

g2 2294 3080

83 2298 4923

94 230

44 231 10000
248 232

95A 233 10000
958 234A 10000
Q8A 2348 10000
96B 235A 10000
B7A 2358 10000
978 238A 10000
U8A 2368 10000
288 237A 8170
GOA 2378 3788
99B 238A 10000
100 2388 10000
101 239A 10000
102 2398 7250
103 240 7986
104 241A

105 2418

108 10000 242 8259
107 10000 243A 2861
108 2438 10000
1004 244A 10000
1068 24418 10000
110A 10000 245 5512
1108 10000 248A 10000
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T1H1A 2468 4916
1118 248C 3398
1124 2480 8216
1128 247 A
113 2478
114 248A

118 2488

118 249 8652
117 250 4888
118 251 10000
119 252 5265
120 2534 6848
121 2538 5139
122 254 A

123 2548

124 285 10000
125 258 10000
126 257A 3738
127 2578 10000
128 258 8705
129 259 10000
130 260

131 281A 10000
132 2618 10000
133 281C 10000
134 2815 10000
135 847 4937
136 848 7679
137 852 10000
138 853 10000
139 854 4380
140 855 8885
141 856 3564
142 857 2014

{00482} it is undersiood that the examples and embodimenis described herein are for

iHustrative purposes only and that varicus modifications or changes in light thereof will be

suggested to persons skilled in the art and are to be incorporated within the spirit and purview

of this application and scope of the appended claims. All publications, patents, and patent

applications ciled herein are hereby incorporated herein by reference for all purposes.
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What is claimed is:

1. A compound of formula {):

or a pharmaceutically acceptable salt or deuterated form thereof, wherein:

R'is H, C+~-Cs alkyl, or Cz-Cs cycloalkyi;

R? is phenyi or a 5-8 memberad heteroaryl group, wherein each phenyl and hetergaryt is
optionaily substituted with 1-5 R
each R'?is independently C1-Cy alkyl, -ORA, -C{OMORA, (C4-C3

alkyl}-ORA, -C{OYN(RA})2, cyano, or halogen;
each R*is independently H, C-Cs alkyl, C+-Cs cycloaltkyl or 2-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-8-yi;

R® is C4-C5 alkyl optionally substituied, polysubstituted or persubstituted with fluoro, Cs-Cs
cycloalkyl, C+Cs alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyl;

R4is M, halogen, Ci-Cs alkyl, C+-Cs alkoxy, C5-Cs cycloalkyl, C+-Cs alkenyi, C,-Cs atkynyt,
or Cs~Cp cycloalkenyl or cyano, wherein each C+-Cs alkyl and Cs-Co cycloalkyl is
oplionally subsiituled with 1-5 halo groups;

R and R indepandently represent M or C-Ce alkyl;

R®is hydrogen, -OR? -8R, C4-Cq alkyl, halogen, hydroxy, cyano, haloC-Cs alkyl,
hydroxy C+-Cs alkyl, C1-Cs alkoxy, C:-Cs alkoxy(C+-Celalkyl, cyano, amine, mono- or
Gi{C1-Ca) atkyl amino, C5-Ce cycloalkyl, Cs-Cs cycloalkyl{CGq-Cs alkyl), 3-8 membered
heterocyclyl, phenyl or 5-6 membered heteroaryl, wherein each alkyl, alkenyt,
cycloalkyl, phenyl, 3-8 membered heterocyclyl and heteroanyd is optionally
independently substituted with 1-3 of halogen, hydroxy, C+-Cs alkyl, C+-Cs alkoxy,
haloC-C3 alkyl, hydroxy C1-Cs alkyl, oxo, cvanoc, amine, mono- ordi{C-Cy) alkyl
aming,
wherain R% is aryl, aryi{C-Ce jalkyl, 5-7 membered heteroaryl or 5-7 membered

hatercarvi(C-Cealkyl, wherein each aryl and hetercary! is optionaily
independently substiluted with one to four of C1-Cg alkyl, halogen, hydroxy, cyano,
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haloC1-Ca alkyl, hydroxy G1-Cs alkyl, C1-Ce alkoxy, C4-Cs alkoxy({C+-Cslaliyl,
CYAno, aminoe, or mono- or di{C+-Cz) atkyl aming;

R represents NR7RE, C+-Cs alkyi, Cs-Cs oycloalkyl, Cs-Ce cycloalkyl{Ci-Cs alkyl), phenyl,
or 5-& membered heteroaryl, wherein each Ci-Ce alkyl, Cs-Cs cycloalkyl, C+-Cs
cycloalkyl{C-Cs atkyl), phenyl and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo{C+-Cs alky]), hydroxy, oxo, C-Cs alkyl, G1-Ca alkoxy, C:-Cs
alkanoyl, cyano, amino, or mono- or di{C1-Ca) alkyt aming;

R’ reprasents H or C-Cs aliyl;

RE reprasents H, C.-Cs alkyl, C,~Cs alkenyl, Ca-Ce cycloalkyl, Cs-Cq cycloalkyl{(C4-Ca alkyl),
3-8 membered hetsrocyclyt, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenylCo-
Copalkyl or 5-6 membered hetercaryl{Cy-Celalkyl, wherein each C4-Cs alkyl, C3-Ce
cycloalkyl, C=-Cs oycloalkyl(Cy-Cs alkyl), phenyl, helercaryl and 3-8 membered
hetercoyciyl is optionally indspendently substiluted with 1-3 of halogen, halo{(C+Cs
alkyly, hydroxy, oxo, Ci-Cs alkyl, C1-Cs alkoxy, cyano, aming, mono- or di{C-Cs) alkyl
amino, amino- of mono- or di{C1-Cs) alkylaminocarbonyl, ~-SOR™, -SC(NR'),, or -
NRYSO;R'® wherein each R is independently C1-Cq alkyl and R is C1-Cs alkyl; or

R’ and R® together with the nitrogen o which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyehyl group, wherein the heterocyeli group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic helerocychyl group or fused ring system
and additional carbon or hetero atoms, forms a spirocyclic ring system having
up to 10 total ring members, wherein the ring members are carbons or 1 or 2
hetero atoms selected from nilrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein sach R® is independently (i} Ci-Ce
alkyl optionally substituted with C+-Ca alkoxy, (i} C:-Cs atkoxy, (ill) C-Ce
cycloalkyl, {(iv) cyano, (i) hydroxy, {v} axo, {vi} halogen, (vii} haio C+-Cs
aikyl, {viii} hydroxy C1-Cs alkyd, (X} amine, 09 mono- or di-{C+-Cs aikyd
amino where one alkyl is optionally substituted with oxo , &d) ©4-Cs
alkanoyl optionally substituted with 1 or 2 of C.-Cs alkyl, C-Cs alkoxy, Cu-
Cs cyciaalkyl, cyano, hydroxy, oxa, halogen, halo C4-Cs alkyl, hydroxy Oy~
Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, Cs-Cs cycloalkyl, phenyi,
5-8 membered heteroaryl, whersin each C1-Cs alkyl and C3-Cs cycloalkyl

on the alkanoyl is optionally substituted with halogen, hydroxy or amino,
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and wherein each cycloalkyl, phenyl and heteroaryi on the alkanoyl is
optionally substituted with C1-Cs altkyi, C4-Cs alkoxy, halogen, amino,
hydroxy, or cyano, (xil) Cs-Cs cycioalkyioxy, (xill) phenyl, (xiv) phenyl{C-Cs
alkanovl), (o 5-7 membered hetercoyciyl, or {xvi} 5-8 membered
heteroaryl, wherein each phenyl, 57 membered heterocyclyl and 5-8
membered heteroaryl is optionally substituted with one to four C4-Cs alkyl,
C1-Cs atkoxy, halogen, hydroxy, cyano, oxo, amino, mono- or di{C1-Cs
alkyhamino, amino{C,-Cy) alkyi, mono- or di{C4-Cs alkyllamino{C+-Cs) alkyl,

oF aming- of mono- or di{C,-Cy) alkylaminocarbonyt.

2. A compound according to claim 1, wherein R® and R reprasent hydrogen.

3 A compound according to claim 1, wherein one of RS and R® represents hydrogen
and the other represents ©4-Cs alkyl.

4, A compound according to claim 1, wherein one of R® and R® represents hydrogen

and the other represents C+-Cs alkyl.

5. A compound according to claim 1, wherein RY and R® independently represent Ci-
Ce alkyl.

8. A compound according to any of claims 1-5, wherein R1is H.

7. A compound according to any of claims 1-5, wherein R is CHa.

8. A compound according to any of claims 1-5, wherein R' is H or CHa.

8. A compound according to any of claims 1-8, wherein R? is phenyl or a 5-7 membered

heteroaryl, each of which is substituied with 1, 2 or 3 R"? groups.

18, A compound according to any of ciaims 1-8, wherein R? is phenyl or a 5-7 membered
heteroaryl, each of which is substituted with 1, 2 or 3 R'? groups, and at least ong R group
is -C{OORA,
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11. A compound according o any of claims 1-8, wherein R? is phenyl, pyridinyd, thienyl,
thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, pyrazinyl, pyridazinyl or

pyrimidinyl, each of which is optionally substitutad with 1-5 R2,

12. A compound according to any of claims 1-8, wherein R? is phenyl or pyridinyl, sach of

which is optionally substituted with 1-8 R12,

13. A compound according to any of claims 1-8, wherein R? is phenyi or pyridinyl, each of

which is optionally substituted with 1-5 R", and at isast one R™ group is -C(O)YORA,

14, A compound according to any of claims 1-10, wharein R3is C+~-Cs alkyl, wherein the

alkyl group is unsubstituted, substituted with 1-5 halo groups, or perflucrinated.

15. A compound according to any of claims 1-10, wherein R3is C+-Cs alkyl, wherein the

alkyl group is unsubstituted, substituted with 1-5 halo groups, or perfiuorinated.

18, A compound according to any of claims 1-10, wharein R%is C+-Cs alkyl.

17. A compound according to any of claims 1-10, wherein R3is ethyf or R3 is mathyl.

18. A compound according to any of claims 1-17, wherein R is hydrogen, C+-Cs alkyl,

haioC+-Cs alkyl, halogen, cyano, Cs-Cs oycloalkyl, or Cs-Ces cycloalkyl{Ci-Cs alkyt).

18. A compound according to any of claims 1-17, wherein RS is phanyl or 5-8 membered
heteroaryl, wherein each cycloalkyl, phenyl and heteroaryl is oplionaily substituted with 1-3 of

halogen, hydroxy, C1-Cs alkyl, C1-Cs alkoxy, cyano, amino, or mongo- or di{C+-Cs) alkyl amino.

20, A compound according to any of ciaims 1-17, wherein R% is hydrogen, C+-Cx alkyl,
haioC4-Cs alkyl, halogen, cyano, cyclopropyl, or cyclopropyl{C+-C: alkyh).

21. A compound according to any of claims 1-17, wherein RY is methyl, ethyl, cyclopropy!

or cyano.

22, A compound according to any of ciaims 1-17, wherein R% is methy! or cyano.
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23. A compound according o any of claims 1-17, wherein R% is C4-C3 alkyl, halogen,

cyano, cyclopropyl, or oyclopropyKC.-C: alkyl).

24, A compound according to any of claims 1-17, wherein R is hydrogen, halogen,

hydroxy, cyano or amino.

25. A compound according to any of claims 1-17, wherein RS is phenyi or 5-8 membered
heteroaryl, where each cycloalkyl, phenyi and hetercarnyi is optionally substituted with 1-3 of

halogen, hydroxy, C1-C alkyl, C1-Co alkoxy, cyano, amine, or mono- or di{C-Cy) alkylamino.

28, A compound according to any of claims 1-17, wharein R® is phenyl or -6 mambered
heteroaryl, where each oycloalkyl, phenyl and hetercaryl is optionally substituled with 1 or 2
of halogen, hydroxy, C1-Cs alkyl, C4-C2 alkoxy, cyano, aminge, or mono- of di{C4-Cy)

alkylamino.

27. A compound according to any of claims 1-28, wherein R? is optionally substituted

phenyl.

28. A compound according to any of claims 1-28, wherein R? is oplionally substituted

pyridinyt.

29 A compound according to any of claims 1-27, wherein R* is hydrogen, fluoro, chiore,

methyl, ethyl, triftucromethyt or cyano.

30. A compound according to any of ciaims 1-27, wherein R4 is hydrogen, fiuoro, chioro,
methyl, ethyi, triflucromethy! or cyano.

3. A compound according to any of claims 1-27, wherein R* is fluoro, chioro, methyl,

cyciopropyl or cyano.

32. A compound according to any of claims 1-27, wherein R4 is fluoro, methyl or cyano.

33, A compound according to any of claims 1-32, wherein R represents C+-Ce alkyl, Cs-
Ce cycloalkyl or C»-Cp cycloalkyi(C1-Ca atkyl);
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34. A compound according fo claim 1-32, whersin R reprasents NR7RS.

35, A compound according to olaim 34, wherein R is hydrogen and R8 represents

hydrogen, C-Ce alkyl, Cs-Cs cycioalkyl or Cs-Cs cycloalkyli{C1-Cs alkyl).

38. A compound according to claim 34, wherein R7 and R® together with the nitrogen to
which they are attached form ring Q, wherein ring Q is
a 3-7 membered monocyclic heterocyelyi group, and
the heterocyolyl group is optionally substituted with 1-4 R groups, wherein each R® is

independently C1-Ce alkyl, C1-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo ©4-Cs alkyl, hydroxy C-Cs alkyl, amine, monoe- or di-{C+-Cs alkyh
amino, or phemyl or phenvl{C4-Cz alkanovl) where each phenyl is optionally
substituted with C4-Cs alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, aming, or

mong- or di{C4-Cs alkyhamino.

37. A compound according to claim 34, wherein R7 and R® together with the nitrogen to
which they arg attached form ring Q, whereinfing Q is
a 3-7 membered monocyclic heterocyclyl group, and
the heterocyclyl group is fused {0 an aromalic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are gplionally nilrogen aloms and the remainder carbons,
wherein
the fused heterocyclyl group is optionally substifuted, on an aromatic or non-
aromatic portion, with 1-4 R® groups, wherein each RY is indspendently C1-Cs
atkyl, C1-Ce alkoxy, C3-Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo C-Cs
atkyl, hydroxy C+-Cs alkyl, amino, mono- or di-{C+-Cs alkyl) amino, or phenyi or
phenyl(C-Cs alkanoyl) where each phenyl is optionally substituted with C1-Cz
alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, aming, or monoe- or di{Cq-Ca

alkylyamino.

38. A compound according to claim 34, wherein R7 and R® together with the nitrogen to
which they are attached form a 3-7 membered maonocychic heterocyclyl group, and
the heterocyclyl group forms a spirocychic ring system having up to 10 total ring
members with a carbon atom from the monocydlic heterocyclyl group and
additional carbon or hetero atoms, wherein
wherein the spirocyclic ring system is oplionally substituted with 1-4 R® groups,

wherein each R? is independently C1-Cp atkyl, C4-Cs alkaxy, C3-Cs cycloalkyi,
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cyano, hydroxy, oxo, halogen, halo C-Cs alkyl, hydroxy C4-Cs alkyl, amino,
mono- or di-{C4-Cs alkyl) amino, or phenyl or phenvi{C+-Cs alkanoyl) where
each phenyl is optionally substituted with C4-Cs alkyl, C4-Cs alkoxy, halogen,
hydroxy, cyano, aming, or mono- or di{C+-Ca alkyhamino.

38 A compound according to olaim 34, wherein R7 and R® {ogsther with the nitrogen to
which they are gttached form a piperidinyl, piperazinyt or morpholinyl group, each of which is
optionally substituted with 1-4 R® groups, wherein sach R? is independently Ci-Ce alkyl, C1-Cs
alkoxy, C+-Ce cycloalkyl, cyano, hydroxy, oxo, halogen, halo C1-Cs alkyl, hydroxy C1-Cs alkyl,
amino, mono- or di-(C-Cs alkyl} amino, or phenyl or phenyl(C1-Cs alkanoyl) where gach
phenyl is optionaily substituted with C1-Cs alkyl, C1-Cx alkoxy, halogen, hydroxy, cyano,
amino, or mono- or di{C+-Cs alkyllamino.

40 A compound according to claim 34, wherein R7 and R® togsther with the nitrogen to
which they are attached form a piperidinyi, piperazinyt or merpholinyl group, each of which is
optionally substituted with 1-4 R® groups, wherein each R® is independently C-Cs alkyl, C-Cs
alkoxy, C3-Cs cycloatkyl, cyano, hydroxy, oxo, halogen, halo C+-Cs alkyl, hydroxy C1-Ca atkyl,

aming, or mono- or di-{(C+~Cs alkyl} amino.

41, A compound according o claim 34, wherein R7 and R® fogether with the nitrogen to
which they are aftached form a piperidinyl, piperaziny! or morpholiny! group, each of which is
optionally substituted with 1-4 R® groups, whersin each R° is independently msthyl, sthyl,

methoxy, ethoxy, cyano, fluore, chioro, trifluoromethyl, cyclopropyl, or cyclopropyimethyl

42, A compound aceording claim 1, wherein the compound is of formula () or {I)

{h (i

whereinnis 0, 1, 2, 3 or 4; and
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mis 0, 1, 20r3.

43, A compound according claim 42, wherein the compound is of formula (-A)

44, A compound according claim 42, wherein the compound is of formula (1-A)

(1A

45, A compound according (o any one of claims 42 1o 44 or a pharmaceulically acceptable
salt thereof, wherein:
R'is M, C+-Cs alkyl, or Ca-Cs cycloaltkyl:
each R'? is independently C+C4 alkyl; -ORA -C{OIORA, (C1-Cs
alkyl}-ORA, -C{ON(RA)2, cyano, or halogen,
each R is independently H, C+-Cs alkyl, or Ca-Cs cycioalkyl; and
R is C4-Cz alkyt or Ca-Cs oycinalkyl, and
R4is H, C+-Cs alkyl, C-Cs cycloalkyl, cyano, or halo, wherein each Ci-Cs alkyl is
optionally substituted with 1-5 halo groups.
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48, A compound according to any of claims 42-45 wherein RS is C4-Cs alkyl.

47, A compound according to any of claims 42-45 wherein R is methyl.

48, A compound according to any of claims 42-47 wherein R? is H, C-Cs alikyl, C-Cy
cycioalkyl or cyano.

49, A compound according to any of claims 42-47 wherein R7 is hydrogen and R®

represents hydrogen, C4-Cs alkyl, Cz-Cs cycloalkyl or Cs-Ce oycloalikyl{C+-Cs alkyl).

53. A compound according {0 any of claims 42-47 wherein R® represents NR'R® and R7
and R together with the nitrogen o which they are attached form ring Q, and ring G is a G-

Cs heterocyciyl

51. A compound according to any of claims 42-47 wherein R represenis NR'R® and R
and R® fogether with the nifrogen to which they are altached formring Q, and ring Q is
aziridinyl, azetidinyl, pyrrolidinyl, piperazinyl, morpholinyl, piperidinyl, or azepanyl, each of
which is optionaily substituted with 1-2 R® groups, wherein each R® is independently C+-Cq
alkyl, C1-Ce alkoxy, Cs-Cp cycloalkyl, cyano, hydroxy, oxo, halegen, halo C1-Cs alkyl, hydroxy
C+Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, phenyl, 5-7 membered heterocyclyi, or 5-
8 membered heteroaryl where each phenyl, 5-7 membered heterocyclyl and 5-6 membered
heteroaryl is optionally substituted with one io four C4-Cs alkyl, C4-Cs alkoxy, halogen,

hydroxy, cyano, aming, or mono- or di{C1-Cs alkyhamino.

52. A compound according to any of claims 42-47 wherein R represenis NR'R® and R’
and R* together with the nitrogen 1o which they are altached form ring Q, and ring Q is
aziridinyl, azetidinyl, pyrrolidinyl, piperidiny, piperazinyt, morpholinyl, or azepanyl, gach of
which is optionally subsiituled with 1, 2, 3 or 4 halogens.

53. A compound according to any of claims 42-47 wherein R™ represents NR'R® and R7
and R® iogether with the nitrogen to which they are atlached form ring Q, and ring Qis 2 5-6
membered monocyclic heterocyclyl group fused to an aromatic or non-aromatic ring
containing 3-8 ring members of which 1 or 2 are oplionally nifrogen atoms and the remainder
carbons, and the fusad ring system is optionally substituted, on sither ring, with 1-4 R®

groups, wherein each R® is independently C+-Cs alkyl, C1-Cs alkoxy, Ca-Ce cycloalkyl, cyano,
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hydroxy, oxo, halogen, halo C:-Cs alkyl, hydroxy C4-Ce alkyl, amino, or mono- or di-{(C4-Cs

alkyh amino.

54. A compound according to any of claims 42-47 wherein R represents NR'R® and R
and R? togethar with the nitrogen to which they are attached form ring Q, whers ring Qi is a

group of the formuia:

> (R'H )n“

wherein

each ring A 15 a 3-8 membered carbogeydlic ring or 3-8 membered heterocydlic ring,

mis 9, 1,2, 3, 0r4;

nisQ, torz;

poand rare independently 1 or 2, provided thatthe sumofpandris 2 or 3

each R and R" is independently C-Ce alkyl, C1-Ce alkoxy, halogen, cyano,
hydroxy, hydroxy C+-Cs alkyl, amino, mono- or di{C+-Cs alkyl) amino, C3-Cs
cycloalkyl, phenyl or 5-8 mambered heterparyl, where each cycloaltkyl, phenyi
and heteroaryl is optionally substiiuted with 1-3 of halogen, hydroxy, G+-Cs
atkyl, C4-Cx alkoxy, cyana, amino, or mono- or gi{C-Cy) alkyl amino.

55. A compound according to any one of claims 42-47, wherein R7 and R* together with
the nitrogen to which they are atiached form a piperidinyl, pipsraziny! or morpholinyt group,
each of which is optionally substituted with 1-4 RY groups, wherein each R® is independently
C+Cs alkyl, C1-Cs alkoxy, C:-Co cycloalkyl, cyano, hydroxy, oxo, halogen, halo C4-Cs alkyl,
hydroxy C-Ce alkyl, amino, mono- or di-{C1-Cs alkyl) amino, or phenyl or phenyKC+-Cs
alkanoyl) where each phenyl is oplionally substituted with C4-Cs alkyl, C1-Cz alkoxy, halogen,

hydroxy, cyano, amino, or mono- or di{C+~-Cs alkyllamino.

58, A compound according to any one of claims 42-47, whersin R7 and R® togsther with
the nitrogen to which they are attached form a piperidinyl, piperaziny! or morpholinyl group,
gach of which is optionally substituted with 1-4 R® groups, wherein each R? is independently
C-Cs alkyl, C1-Cs atkoxy, C+-Cs cycloalkyl, cvano, hydroxy, oxo, halogen, halo C+-Cs alkyl,

hydroxy Gq-Cs alkyl, amine, or mono- or di-{C4-Cs alkyl) amino.
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57. A compound according to any one of claims 42-47, wherein R7 and RS together with
the nitrogen fo which they are attached form a pipernidiny!, piperaziny! or morpholinyl group,
each of which is optionally substifuted with 1-4 R® groups, wherein each R® is independently
methyl, ethyl, methoxy, ethoxy, cyano, fluoro, chioro, trifluoromethyl, cyclopropyi, or

cyciopropylmethyl.

58. A compound of Formula {1V

V)
or a pharmaceuticaily acceptable salt, prodrug, solvale, hydrate, isomer, deuleraled form, or

taulomer thereof, wherein:

Riis H, Ci-Cs allkyl, or Ca-Cs cycloalkyl;

R is phenyl or a 5-6 memberad heteroary! group, wharein each phenyl and hateroaryt is
optionally substituted with 1-5 R';
each R'?is independently Ci-C4 alkyl, -OR”, -C{O)ORA, (C4-Ca

atky}-ORA, -C{OIN(RA);, cyano, or halogen;
each R is independently H, £,-Cs alkyl, or C»-Cs cycioalkyl; and

R is C4-C5 alkyl optionally substituted, polysubstituted or persubstituted with fluoro, C3-Cs
cycloalkyl, C+Cs alkenyt, C2-Cs alkynyl, or Cs-Cq cycloalkenyt;

R4 is H, halogen, C-Cs alkyl, Ca-Cs cycloalkyl, C-Ca alkenyl, C.~Cs alkynyi, or Cs-Cg
cycloalkenyt or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloalkyl is optionally
substiluted with 1-5 halo groups;

R and R% indepandently represent M ar C4-Cg alkyl;

RS s C4-Co alkyl, cyclopropyl, bromeo, chioro, fluors, cyang, or trifluoromethyl;

R% represents NR7R®, C+-Cs alkyl, Ca-Cs cycioaikyl, CxCs cycloalkyl{C-Cs alkyl), phenyl
or 5-8 membered heleroaryl, wherein each C1-Cp alkyl, Cs-Cs oycloalkyl, Cs-Ce
cycloalkyl(Cq-Cs alkyly, phenyl and heteroaryl is optionally substituied with 1-3 of
halogen, halo(C+Ca alkyl), hydroxy, C+-Ca alkyl, ©+-Cs alkoxy, cyano, amino, or mono-
or di{C+-Ca) alky! amino;

R’ represents H or C+-Ca alkyl;
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R represent H, C+-Cs alkyl, C5-Ce oycloaliyl or C3-Cs cycloalkyl{C-Cx alkyl) whersin each
C1-Cs alkyl, Cs:-Cs oycloalkyl and Cz-Cs cycloalkyl{C1-Cz alkyl) is optionally substituied
with 1-3 of halogen, halo(C+-Cs alkyh), hydroxy, C+Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{C+-Cs} alkyl amino; or

R7 and R® together with the nifrogen to which they are attached form ring Q, wherein ring
Gis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyi group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyclyl group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up lo 10 {otal ring

members, wherein the ring members are carbons or 1 or 2 helerg atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is oplionally subslituled, on an aromatic or non-aromatic
portion, with 1-4 R? groups, wherein each R? is independently () C-Ce
atkyl, (i) C4-Cg alkoxy, (i) Cs-Cs cycloalkyl, {iv) cyano, (ii) hydroxy, (v} oxo,
{vi) halogen, (vii} halo C+-Cs alkyl, (viil} hydroxy C4-Cs alkyl, (g amino, (¢
mono- or di-(C1-Cs alkyl) amino, () C:-Cs alkanoy! optionally substituted
with 1 or 2 of C1-Cs alkyl, C4-Cx alkoxy, Cs-Cg cycloalkyl, cyano, hydroxy,
oxa, halogen, halo C4-Cs alkyl, hydroxy C-Cs alkyl, amine, or mono- or di-
{C4-C¢ alkyl) amino, wherein each C+-Cs alkyl or Co-Cs cycloalkyl on the
atkanoyl is optionally substituled with halogen, hydroxy or aming, or {ii)
CsCs oycloalkyloxy, or (xii) phenyl, phenyl{C+-Cs alkanoyl), 5-7 membered
heterocyclyl, or 5-86 membered heteroaryl where gach phenyl, 5-7
membered heterocychyl and 5-8 membered heteroaryl is optionally
substituted with one to four C+-Cs alkyl, C1-Cz alkoxy, halogen, hydroxy,

CYano, oxo, aming, or mono- or di(C+-Cs alkyhamine.

59. A compound of Formula (IV-A):
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(V-A)

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, deuterated form, or

fautomer thereof, wherein:

Riis H, C+-Cy alkyl, or Cs-Cs cycioalkyl;

R?is phenyl or a 5-6 membered heteroaryl group, wherein each pheny! and heteroaryl is
optionally subslituted with 1-5 R'Z;
gach R%is independently C4-Ca alkyl, -ORA, -C{OIORA, (C-Cs

atky-ORA, -C{OIN(RM),, cyana, or halogen;
each RA is independently M, C+-Cs alkyl, or C3-Cs cycioalkyl; and

R®is C4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluorg, Ca-Cs
cycloalkyl, C+Ca alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyt;

R%is H, halogen, Ci-Cs alkyl, Cx-Cs cycloalkyl, Ci-Cs alkenyl, Co-Cx alkynyl, or Cs-Cs
cycloalkenyt or cyano, wherein each C-Cs alkyl and Cz-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R® and R% independently represent H or £-Cs alkyl;

R5 represents NR'R?, $4-Cs alkyl, Cs-Cs cycloalkyl, C3-Cs cycloalkyl{C4-Cs alkyh), phenyl
or 5-8 memberad heteroaryl, wherain each G1-Cg alkyl, Cs-Cs cycloalkyl, Cs5-Co
cycloalkyl{C-Ca atkyl), phenyi and heteroaryl is optionally substifuted with 1-3 of
halogen, halo{C+-Ca alkyly, hydroxy, C4-Ca alkyl, C4-Cs alkoxy, cyano, aming, orf mono-
or di{C+-Ca) alkyl aming;

R7 represents H or C-Ca alkyl;

R® represent H, C+Cs alkyl, Cs-Ce oycloaliiyl or C3-Cs cycloalkyl{C+-Ca alkyl) whersin each
C1-Ce alkyl, C3-Cq oycloaikyl and Ca-Cs cycloalkyl{(C4-Cz alkyl) is optionally substituted
with 1-3 of halogen, halo{C+-Cx alkyd), hydroxy, C4~Cs alkyl, C1-Ca alkoxy, cyano,
aming, or mono- or di(C4-Ca) alkyl amino; or

R7 and R® together with the nifrogen to which they are attached form ring Q, whersin ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group
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is optionally fused to an aromatic or non-aromatic ring containing 3-6 ring
members of which 1 or 2 are oplionally nitrogen, oxygen or sulfur aloms and
the remainder carbons, or
with & carbon atom from the monogyclic heterocyclyi group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up to 10 {otal ring

members, wherein the ring members are carbons or 1 or 2 hetero atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R is independently (i) C4-Ce alkyl,
(i C1-Co alkoxy, (i} Cx-Cs cycioalkyl, {v) cyano, (i) hydroxy, (v oxo, {(vi}
halogen, (vil) halo C+-Cs atkyl, (Vi) hydroxy C+-Cs alicyl, () amino, () mono-
or di-(C4-Cs alkyl} amino, (xi) Co-Cs alkanoy! optionally substituted with 1 or
2 of C-Cy atkyl, C+Cs alkoxy, Cs:-Cs cycloalkyl, cyanoc, hydroxy, oxo,
halogen, halo C-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyh aming, wherein each C4~Cs alkyl or C2-Cp cycloalkyl on the alkanoyl is
optionally substituled with halogen, hydroxy or aming, or i) Cs-Cs
cycloalkyloxy, or (xiiiy phenyl, phenvi(C-Cs alkanoyl}, 5-7 membered
heterocyelyl, or 5-6 membered heteroaryl where each phenyl, 5-7
membered heterocyelyl and 5-6 membered hetercaryl is optionally
substituted with one to four C+Cs alkyl, C4-Ca alkoxy, halogen, hydroxy,
Cyano, oxo, aming, or mona- or di{G+-Cs alkyllamino.

&3, A compound of Formula (IV-B):

RGA

(IV-B)
or a pharmaceuticaily acceptable salt, prodrug, solvate, hydrate, isomer, deuterated form, or
tautomer thereof, wherein:

Rlis M, C+-Ca alkyl, or C3-Cs cycloalkyl;
R? is phenyl or a 5-6 membered hetaroaryl group, wherein each phenyl and heteroaryl is
optionaily substituted with 1-5 R'%,;
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each R'?is indspsndently Ci~C4 aliyl, -ORA, -C{OYORA, {(C1-Ca
atkyl}-ORA, -C{OIN(R");, cyano, or halogen;
each RAis independently M, ©+-Cs aikyi, or Ca-Cs cycloalkyl, and

R¥is C+-Cx alkyl optionally substituted, polysubstituted or persubstifuied with fluoro, Cs-Ce
cycloalkyl, C+-Cs aikenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyl;

R4is H, halogen, Ci-Cs alkyl, C3-Cg cycloalkyl, C+-Ca alkenyl, Co-Cs alkynyl, or Cs-Cq
cycloalkenyt or cyano, wherein each C+-Cs alkyl and C3-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R and R% independently represent H ar C4-Cg alkyl;

R® represents NR7RE, C4-Cs alkyl, Ca-Cs cycloalkyl, C3-Cs cycloalkyl{T1-Cs alkyl), phenyl
or 5-6 membered heteroaryl, wherein each C1-Ce alkyl, C:-Cs oycioalkyl, C3Cs
cycloalkyl{Cq-Cs alkyl), phenyt and heleroaryt is oplionally substituted with 1-3 of
halogen, halo(C+-Cs alkyl), hydroxy, C4-Cs alkyl, C4-Cs alkoxy, cyano, amino, or mono-
or di{Cs-Cs) alkyl amino;

R reprasents H or C1~-Cs alkyl;

RE reprasent M, C4-Cs alkyl, Ca-Cs cycioatkyl or Cs-Ce oycloalky{C4-Cs alkyh wherein sach
C1-Cs alkyl, Ca-Cs cycloalkyl and Cs-Cs cycloalkyi(C1-Cs alkyl) is optionally substituted
with 1-3 of halogen, halo{C.-Cs alky), hydroxy, ©+-Cs alkyl, €41-C3 alkoxy, cyano,
aming, or mono- or di{G4-Cx) alkyl amino; or

R’ and R® together with the nitrogen to which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocychyl group, wherein the heterocyclvi group

is optionailly fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionaily nitrogen, oxygen or sulfur aloms and
the remainder carbons, or
with a carbon alom from the monocychic helerocyclyl group and additional carbon
or hetero atoms, forms a spirocyclic ring systerm having up to 10 tolal ring
members, wherein the ring members are carbons or 1 or 2 hetere atoms
selected from nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R? groups, wherein each RY is independently (i) C+-Ce alkyl,
(i) C+-Cs alkoxy, (iif} Ca-Cs cycioalkyl, (v) cyano, () hydroxy, (v} oxo, {vi}
halogen, (vii) halo C4-Cs alkyl, (viil) hydroxy ©+-Cs alkyl, () amino, X} mono-
or di-{(C1-Ce atkyl} amino, (xi) C»-Cs alkanoyl optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cy alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo ©1-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-(C+-Cs

alkyh) aming, wherein each C1-Cs atkyl or C3-Cq cycloalkyl on the alkanoyl is
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optionally substituted with halogen, hvdroxy or amino, or (xi)) Cz2-Cs
cycloalkyloxy, or (xil) phenyl, phenvi{C-Cz alkanoyl), 5-7 membered
heterocyelyl, or 56 membered hetercaryl where each phenyl, 5.7
membered heterocyclyl and 56 membered helercaryl is optionally
substituted with one 1o four C:-Cs alkyl, G1-Cz alkoxy, halogen, hydroxy,

Cyans, oxo, amino, or mono- or di(Cy-Cs alkyljamino.

81, A compound of Formula (IV-C):

(IV-C)

or a pharmaceutically acceptable salt, prodrug, solvale, hydrate, isomer, deuleraled form, or

tauiomer thereof, wherein:

R'is M, C+-Cs allyl, or Ca-Cs cycioalkyd;

R? is phenyi or 2 5-8 membered heteroaryl group, wherein each pheny! and heteroaryt is
optionaily substituted with 1-5 R'?;
each R'?is indspsndently Ci~-C4 aliyl, -ORA, -C{OYORA, {(C1-Ca

atkyl}-ORA, -C{OIN(R"):, cyano, or halogen;
each R is independently H, C-Cs alkyl, or Cs-Cs cycioalkyl and

R%is C+-C3 alkyl optionally substituted, polysubstituted or persubstituted with fluoro, Cs-Ce
cycloalkyl, C+Cs alkenyl, C2-Cz atkynyl, or Cs-Cs cycloalkenyt;

R4is H, halogen, C4-Cs alkyl, C3-Cg cycloalkyl, C+-Ca alkenyl, C,-Cs alkynyl, or Cs-Cs
cycloalkenyt or cyano, wherein each C.-Cs alkyl and Cs-Ce cycloalkyl is optionally
substituted with 1-5 halo groups;

Re and R indepandently represent M or C1-Ce aliyl;

R represents NR7RE, C+-Cs alkyl, Ca-Cs cycioalkyl, C5-Ce cycloalkyl(C-Cs alkyh), phenyl
or 5-8 membered heteroaryl, wherein each C1-Ce alkyl, C:-Cs oycioalkyl, C3Cs
cycloalkyl(C-Cs alkyl), phenyl and heteroaryl is optionally substituled with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, Ci-Cs alkyl, C4-Cs alkoxy, cyano, amino, or mono-
or di{Cs-Cs) atkyl aminoe;

R’ represents H or C1-Cs alkyl;
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R represent H, C+-Cs alkyl, C5-Ce oycloaliyl or C3-Cs cycloalkyl{C-Cx alkyl) whersin each
C1-Cs alkyl, Cs:-Cs oycloalkyl and Cz-Cs cycloalkyl{C1-Cz alkyl) is optionally substituied
with 1-3 of halogen, halo(C+-Cs alkyh), hydroxy, C+Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{C+-Cs} alkyl amino; or

R7 and R® together with the nifrogen to which they are attached form ring Q, wherein ring
Gis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyi group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyclyl group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up lo 10 {otal ring

members, wherein the ring members are carbons or 1 or 2 helerg atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring @ is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R® is indepsandantly () C1~-Cs alkyl,
{iiy C1-Ce alkoxy, {ii} Cz-Cs cycloalkyl, {iv) cyano, (i) hydroxy, (v} oxo, (v
halogen, (vil) halo C1-Cs alkyl, (viiiy hydroxy C+-Cg alkyl, {ix) amino, () mono-
or di-{C1-Cs alkyl) amino, (d) Co-Ce alkanoyl optionally substituied with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, CsCs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C4-C; alkyl, hydroxy C4-Cs alkyl, amino, or mono- or di-(C+-Cq
alkyl) amino, wherein each C4-Cs alkyl or C+Cg cycloalkyl on the alkanoyl is
optionally substiluted with halogen, hydroxy or amino, or (xi) Cs-Gs
cycloalkyloxy, or (xily phenyl, phenvi(C-Cs alkanoyl), 5-7 memberad
heterocyclyl, or 5-8 membered helercaryl where each phenyl, 5.7
membered helerocychyl and 5-8 membered heleroaryl is oplionally
substituted with one 1o four Cs-Cs alkyl, C1-Cr alkoxy, halogen, hydroxy,

CYano, oxo, aming, or mono- or di(C+-Cs alkyhamine.

B82. A compound of Formula (1(V-Dy;
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(V-D)

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, deuterated form, or

fautomer thereof, wherein:

Riis H, C+-Cy alkyl, or Cs-Cs cycioalkyl;

R?is phenyl or a 5-6 membered heteroaryl group, wherein each pheny! and heteroaryl is
optionally subslituted with 1-5 R'Z;
gach R%is independently C4-Ca alkyl, -ORA, -C{OIORA, (C-Cs

atky-ORA, -C{OIN(RM),, cyana, or halogen;
each RA is independently M, C+-Cs alkyl, or C3-Cs cycioalkyl; and

R®is C4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluorg, Ca-Cs
cycloalkyl, C+Ca alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyt;

R%is H, halogen, Ci-Cs alkyl, Cx-Cs cycloalkyl, Ci-Cs alkenyl, Co-Cx alkynyl, or Cs-Cs
cycloalkenyt or cyano, wherein each C-Cs alkyl and Cz-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R® and R% independently represent H or £-Cs alkyl;

R5 represents NR'R?, $4-Cs alkyl, Cs-Cs cycloalkyl, C3-Cs cycloalkyl{C4-Cs alkyh), phenyl
or 5-8 memberad heteroaryl, wherain each G1-Cg alkyl, Cs-Cs cycloalkyl, Cs5-Co
cycloalkyl{C-Ca atkyl), phenyi and heteroaryl is optionally substifuted with 1-3 of
halogen, halo{C+-Ca alkyly, hydroxy, C4-Ca alkyl, C4-Cs alkoxy, cyano, aming, orf mono-
or di{C+-Ca) alkyl aming;

R7 represents H or C-Ca alkyl;

R® represent H, C+Cs alkyl, Cs-Ce oycloaliiyl or C3-Cs cycloalkyl{C+-Ca alkyl) whersin each
C1-Ce alkyl, C3-Cq oycloaikyl and Ca-Cs cycloalkyl{(C4-Cz alkyl) is optionally substituted
with 1-3 of halogen, halo{C+-Cx alkyd), hydroxy, C4~Cs alkyl, C1-Ca alkoxy, cyano,
aming, or mono- or di(C4-Ca) alkyl amino; or

R7 and R® together with the nifrogen to which they are attached form ring Q, whersin ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group
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is optionally fused to an aromatic or non-aromatic ring containing 3-6 ring
members of which 1 or 2 are oplionally nitrogen, oxygen or sulfur aloms and
the remainder carbons, or
with & carbon atom from the monogyclic heterocyclyi group and additional carbon

or hetero atoms, forms a spirocyclic ring system having up to 10 {otal ring

members, wherein the ring members are carbons or 1 or 2 hetero atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R is independently (i) C4-Ce alkyl,
(i C1-Co alkoxy, (i} Cx-Cs cycioalkyl, {v) cyano, (i) hydroxy, (v oxo, {(vi}
halogen, (vil) halo C+-Cs atkyl, (Vi) hydroxy C+-Cs alicyl, () amino, () mono-
or di-(C4-Cs alkyl} amino, (xi) Co-Cs alkanoy! optionally substituted with 1 or
2 of C-Cy atkyl, C+Cs alkoxy, Cs:-Cs cycloalkyl, cyanoc, hydroxy, oxo,
halogen, halo C-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyh aming, wherein each C4~Cs alkyl or C2-Cp cycloalkyl on the alkanoyl is
optionally substituled with halogen, hydroxy or aming, or i) Cs-Cs
cycloalkyloxy, or (xiiiy phenyl, phenvi(C-Cs alkanoyl}, 5-7 membered
heterocyelyl, or 5-6 membered heteroaryl where each phenyl, 5-7
membered heterocyelyl and 5-6 membered hetercaryl is optionally
substituted with one to four C+Cs alkyl, C4-Ca alkoxy, halogen, hydroxy,
Cyano, oxo, aming, or mona- or di{G+-Cs alkyllamino.

&3, A compound of Formula (IV-E):

(IV-E}
or a pharmaceuticaily acceptable salt, prodrug, solvate, hydrate, isomer, deuterated form, or

tautomer thereof, wherein:
Rlis M, C+-Ca alkyl, or C3-Cs cycloalkyl;
R? is phenyl or a 5-6 membered hetaroaryl group, wherein each phenyl and heteroaryl is
optionaily substituted with 1-5 R'%,;
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each R'?is indspsndently Ci~C4 aliyl, -ORA, -C{OYORA, {(C1-Ca
atkyl}-ORA, -C{OIN(R");, cyano, or halogen;
each RAis independently H, C+Cs alkyl, or Ca-Cs cycloalkyl, and

R¥is C+-Cx alkyl optionally substituted, polysubstituted or persubstifuied with fluoro, Cs-Ce
cycloalkyl, C+-Cs aikenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyl;

R4is H, halogen, Ci-Cs alkyl, C3-Cg cycloalkyl, C+-Ca alkenyl, Co-Cs alkynyl, or Cs-Cq
cycloalkenyt or cyano, wherein each C+-Cs alkyl and C3-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R is bromo, chioro or fluoro,

R® and R% independently represent M or C4-Ce alkyl:

R® represents NRTRE, C+-Cs alkyl, Ca-Cs cycioalkyl, C3-Cs cycloalkyl{C+-Cs alkyl), phenyl
or 5-8 membered heteroaryl, wherein each C4-Ce alkyl, C3-Cs cycioalkyl, C5Cs
cycloalkyi(C1-Cs alieyl), phenyl and heleroaryl is oplionally substituted with 1-3 of
halogen, halo(C+-Cs alkyl), hydroxy, C~-Cs alkyl, C1-Cs alkoxy, cyano, amino, or mono-
or di{C1-Cs) alkyl amino;

R7 reprasents H or C1-Cs alkyl;

RE represent H, Ci-Cs aikyt, C:-Co cycloalkyt or C5-Ce oycloalkyl{C4-Cs alkyl) wherein each
-Gy alkyl, Cs-Cs cycloalkyi and Ca-Cg cycloalkyi(C4-Ca alkyl) is oplionally substituted
with 1-3 of halogen, halo(C:-Cs alkyly, hydroxy, ©:-Cs alkyl, C1-Cs alkoxy, cyano,
amina, or mono- or di{G4-Cs} alkyl amino; or

R and R tagether with the nitrogen to which they are attached form ring Q, whergin ring
Qis
a 3-8 membered monocyclic heterocyolyl group, wherein the heterocyclvl group

is optionally fused to an aromatic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are optionally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic heterocyclyl group and additional carbon
or hetero atoms, forms a spirocyclic ring system having up to 10 total ring
members, wherein the ring members are carbons or 1 or 2 helero atoms
selected from nitrogen, sulfur and oxygen gioms, and
wherein each ring Q is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R groups, wherein each RY is independently (i) C4-Ce alkyl,
(i) C1-Co alkoxy, (i} C»-Cs cycloalkyl, {iv) cyano, (i) hydroxy, (v} oxo, (v}
halogen, (vii) halo C+-Cs alkyl, (viil) hydroxy C:-Cs alkyl, () amiino, (X} mono-
or di-(C4-Cp atkyl) amino, (xi) C-Cs alkanoyt optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, Ca-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo ©4-Cs alkyl, hydroxy C+-C3 alkyl, amino, or mono- or di-{C4-Cs
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alkyl) amino, wherein each C1-Cs alkyl or C5-Cs cycloalkyl on the alkanoyl is
optionally substituted with halogen, hydroxy or amino, or ki) Cz-Cs
cycloalkyloxy, or (i) phenyl, phenyi{(Cq-Cz alkanoyl), 5-7 membered
heterocyolyl, or 5-6 membered heteroaryl where each phenyl, 57
membered helerocyclyl and 56 membered heleroaryl is optionally
substituted with one to four C:-Cs alkyl, C1-Cz alkoxy, halogen, hydroxy,
Cyanso, oxo, amino, or mone- or di{C+-Ca alkyljamino.

84, A compound according to claim 1, which is:

2-{(1-{2-cyano-7-methyi-3-(piperidin-1-yhquinoxalin-5-
yhethyliamino}benzoic acid;

2-{(1-{2-cyano-3-({isoindolin-2-yh-7 -methyiquinoxalin-5-
yhethyhamino}benzoic acid;

2-((1-{2-cyano-3-{4 4-diflucropiperidin-1-y}-7-methyiquinoxalin-5-
yhethylyamino)benzoic acid;

g-chiore-3-{{1-2-cyano-3-{4 4-diflucropiperidin-1-yl)-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;

2-{(1-{2-cyano-3-(isoindolin-2-yh-7-methyiguinoxalin-5-
yhethylamino)benzoic acid;

g-chioro-3-((1-{2~cyano-3-(6 6-diflucro-3-azabicyclof3.1.11heptan-3-
yh-7-methviguinoxalin-S-yhethylamino)picolinic acid;

g-chioro-3-{(1-{2-cyano-3-{6 8-diflucro-2-azabicyclof2 .2 . 1iheptan-2-
yviy-7-methyiquinoxalin-S-yhethyhiamino}picolinic acid;

g-chioro-3-{(1-(2-cyano-3-(3, 3-diflucropiperidin-1-yi)-7-
methylguinoxalin-S-yhethyllamino}picolinic acid;

&-chloro-3-{(1-(2-cyano-3-{{(2,2-difluorocyclopropyhmethylamino)-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

g-chioro-3-{{(1~(2-cyano-7-methyl-3-(((1-
{triftuoromethyhoyclopropyymethyhamino)guinoxalin-5-
yhethylyamino)picelinic acid,
g-chlore-3-((1~(E-cyano-3-(1,1-difluoro-5-azaspiro{2 3thexan~-5-yi)-7-
methylguinoxalin-5-yhethyllamino)picolinic acid,
IH{1-(Z-cyano-3-{4 4-diflucropiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino}-8-methylpicolinic acid;
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2-{{(1-(2-cyano-3-{{cyclopropyimethylamino)-7-methylquinoxalin-5-
yhethylamino)benzoic acid;

g-chioro-3-((1-{2~cyano-7-methy-3-(3-drifluoromethyl)piperidin-1~
yvhquinoxalin-S-yhethyhamino)picolinic acid;

&-chioro-3-{(1-(2-cyano-3-{4 4-diffuoropiperidin-t-yl)-7-
{rifluoromethyhguinoxalin-S-yhethyllamino)picolinic acid;

g-chloro-3-{{1-(2-cyano-3-(8 6-difluoro-3-azabicyclof3.1.0thexan-3-yi)-
7-methylguinoxalin-5-yhethyhamino)picolinic acid;

g-chioro-3-{(1-(2-cyans-3-{4 4-difluoro-8-azaspire{2. 5loctan-8-yi}-7-
methylguinoxalin-S-yhethyllamino}picolinic acid;

g-chioro-3-{{1~(2-cyano-3-{{{1-fluorocyclopropyimethylamino)-7-
methylguinoxalin-S-yhethylyamino)picolinic acid;

g-chlorg-3-{{(1-(2-cyano-3-{&-fluoroiscindolin-2-yl}- 7-methylguinoxalin-
S-yhethyhamino)picolinic acid;

8-chlore-3-((1~(2-cyano-3-{{cyclopropyimethyhamino)-7-
methylguinoxalin-5-yhethylamino)picolinic acid;

S-chioro-3-{{1-(Z-cyano-3-{4 4-diflucropiperidin-1-yl)-7-
fluoroquinoxalin-S-yhethyhaminopicolinic acid;

2-({(1-{2-cyano-3-(4 4-diflucropiperidin-1-yl)-7-fluoroquinoxalin-5-
yhethylyaminobenzoic acid,

2-((1-{2-cyano-7-fluoro-3-(4-fucropiperidin-1-yhquinoxalin-5-
yhethylhamino}benzoic acid;

2-{(1-{2,7-dicyano-3-{4-fluoropiperidin-1-ylquinoxalin-5-
yhethyliaminobenzoic acid;

2-{(1-{2,7-dicyano-3-(4 4-difiuoropiperidin-1-yiiguinoxalin-5-
yhethylyamino)benzoic acid;

2-{{1-{7-chioro-2-cyano-3-{4 4-diflucropipernidin-1-yhguinoxalin-5-
yhethyhaminoybenzoic acid;

g-chioro-3-((1-(2~cyano-7-cyclopropyl-3-(4,4-difluoropiperidin-1-
yhquinoxalin-S-yiethyhamino)picolinic acid;

&-chioro-3-{(1-(7-chioro-2-cyano-3-(4, 4-difluoropiperidin-1-
yvhquinoxalin-S-yhethyhamino)picolinic acid;

g-chloro-3-{{1-(3-{4,4-diftuoropiperidin-1-yh-2, 7-dimethylquinoxalin-5-
yhethyhamino}picolinic acid;

2-{{1-(3-{4 4-difluoropiperidin-1-y})-2,7-dimethylguinoxalin-5-
yhethyhamino)benzoic acid;
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2-{{(1-(2~cyano-T-cyclopropyl-3-{4 4-diflusropiperidin-1-yhquinoxalin-5-
yhethylamino)benzoic acid;

2-{{(1-(2~cyano-3-{4 4-difluoropiperidin-1-y)-7-methoxyquinoxalin-5-
yhethyhamino)benzoic acid;

5-{{1-(2-cyano-3-(4 4-difluoropiperidin-1-yi}-7-methyiquinoxalin-5-
yvhethyliaminojthiazole-4-carboxylic acid;

2-chiloro-5-{(1-(2-cyano-3-{4 4-diflucropiperidin-1-yh-7-
methylguinoxalin-S-yhethyhaminojthiazole-4-carboxylic acid;

2-{{(1-{2-cyano-3-(4 4-difluoropiperidin-1-y}-7-methyilguinoxalin-5-
yhethyhaminothiophene-3-carboxylic acid;

3{{1-(2-cyano-3-(4 4-difluoropiperidin-1-yh)-7-methylguinoxalin-5-
yhethylyamino}thiophene-2-carboxyiic acid;

g-chlorg-3-{{(1-(Z-cyano-7-methyl-3-(1-riflucromethy-3-
azabicyclo[3.1.0lhexan-3-yliquinoxalin-5-yhethyhamino)picolinic acid;

8-chiore-3-((1~(2-cyano-3-cyclopropyi-7-methylquinoxalin-&-
yhethyhamino)picolinic acid;

S-chioro-3-{{1-(Z-cyano-3-(3-({diflucromethyipiperidin-1-yi)-7-
methyiguinoxalin-5-yhethyhamino)picolinic acid;

8-chilore-3-({1-(2-cyanc-3-{1-dluoromethyi)-3-azabicyciof[3.1.0hexan-
3-yii-7-methylguinoxalin-5-ylethyhamino)picolinic acid;

g-chiloro-3-((1-(2-cyclopropyl-3-(4 4-difluoropiperidin-1-yh-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

8-chioro-3-{(1-(3-(4 4-difluoropiperidin-1-yh-7-meihyi-2-
{irifiuoromethybquinoxalin-5-yhethyhamino)picelinic acid;

2-{(1-{3~(4 4-difluoropiperidin-1-yl}-7-methyl-2~
{irifiuoromethybouinoxalin-S-yhethyhamino}benzoic acid;

2-{{(1-{2~cyano-3-{4 4-difluoropiperidin-1-y}-7-ethylquinoxalin-5&-
yhethyhaminoybenzoic acid;

g-chioro-3-((1-(2~chloro~-3-(4 4-difluoropiperidin-1-yi)-7-
methyiguinoxalin-S-yhethyl}amino}picolinic acid;

2-{{1-{2-chioro-3-(4 4-diffucropiperidin-1-yh-7-methyiquinoxaiin-5-
yhethyhamino)benzoic acid;

3-{(1-{3-{4 4-diflucropiperidin-1-yi)-2, 7-dimethylguinoxalin-5-
yhethylhamino}-8-methvipicolinic acid |

2-{{1-{2-cyano-3-(3 3-dimethylazetidin-1-y)-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;
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g-chioro-3-((1-(2~cyano-3-(3,3-dimethylazetidin-1-yh)-7-
methyiguinoxalin-5-yhethyhaminolpicelinic acid;
2-{{(1-(2~cyano-7T-methyl-3-morpholinoquinoxalin-5-
yhethyhamino)benzoic acid;
&-chioro-3-{(1-(2-cyano-7-methyl-3-morpholinoguinoxalin-S-
yhethyliamino)picolinic acid;
2-({1-(2-cyano-7-methyl-3-(2-oxa-8-azaspiro[3.3theptan-6-
yhguinoxalin-S-yhethyhaminobenzoic acid;
&-chloro-3-{(1-(2-cyano-7-methyl-3-(2-oxa-6-azaspiro[3.3heptan-&-
yhauinoxalin-&-yhethyhaminolpicolinic acid;
2-({1-(2-cyano-3-(4 4-dimethyipiperidin-1-yl)-7-methyiguinoxalin-5-
yhethylyaminoYenzoic acid;
g-chlorg-3-{{(1-(2-cyano-3-{4 4-dimethyipiperidin-1-y{}-7-
methylguinoxalin-S-yhethylamino)picolinic acid;
2-((1-(2-cyano-3-(3-methoxy-3-methylazetidin-1-yh)-7-
methylguinoxalin-5-yhethyl)amino)benzoic acid;
S-chiore-3-{{1-(Z-cyano-3-{3-methoxy-3-methyiazetidin-1-y)-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;
2-({(1-{2-cyano-7-methyl-3-(4-methyl-4-drifluoromethyhpiperidin-1-
yhquinoxalin-5-yhethyhamino}benzoic acid;
g-chiloro-3-((1-(2-cyano-7-methyl-3-(4-methyl-4-
(iriffuoromethyBpiperidin-1-yhquinoxalin-5-yhethyhamino}picolinic acid;
2-{{(1-{2-cyano-3-cyclopropyl-7-methylguinoxalin-5-
yhethyliaminobenzoic acid;
2-{(1-{2~cyano-7-methyi-3-(pyrrolidin-1-yllquinoxalin-5-
yhethylyamino)benzoic acid;
g-chiore-3-{(1-(2-cyano-7-methyl-3-(pyrrofidin-1-yliguinoxalin-5-
yhethylamino)picolinic acid;
g-chioro-3-((1-(2~cyano-3-(3, 3-diflucropyrrolidin-1-y)-7-
methyiquinoxalin-S-yhethyl}amino}picolinic acid;
2-{{1-{2-cyano-3-(3 3-diflucropyrrolidin-1-vi}-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;
2-({1-(2-cyano-3-(3-methoxypyrrolidin-1-yh-7-methyiquinoxalin-5-
yhethylaminoYbenzoic acid,
g-chioro-3-{(1-(2-cyano-3-{3-methoxypyrrolidin-1-y-7-
methylguinoxalin-S-yhethylyamino}picolinic acid;
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g-chioro-3-((1-(2~cyano-3-{((2,2-difluoro-1-
methyicyclopropyhimethyhamine)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;

2-{{1-(2~cyano-3-{{(2,2-difluoro-1-methyleyclopropyhmethyhaming)-7-
methyiguinoxalin-S-yhethyllamino}benzoic acid;

2-{{1-{2-cyano-3-{(3,3-difluorocyclobutyliamino)-7-methyiquinoxalin-&-
yhethyhamino)benzoic acid;

g-chioro-3-{(1-(2-cyano-3-{(3, 3-diflucrocyclobutylyaming)-7-
methyiguinoxalin-5-yhethyliamino}picolinic acid,

8-chiorg-3-{{(1-(2-cyano-3-{4 4-diffluoro-3-metihyipipernidin-1-yi)-7-
methylguinoxalin-S-yhethylyamino)picolinic acid;

2-({1-(2-cyano-3-(4 4-difluoro-3-methyipiperidin-1-yh-7-
methylguinoxalin-5-yhethyllJamino}benzoic acid;

8-chlore-3-({1~(2-cyano-3-(3 3-difluoro-d-methyipyrrolidin-1-yH-7-
methylguinoxalin-5-yhethylamino)picolinic acid;

2-{(1-{2-cyano-3-(3,3-difluoro-4-methyipyrrolidin-1-yi-7-
methyiguinoxalin-5-yhethyl)amino)benzoic acid;

8-chiloro-3-({(1-(2-cyanc-7-methyl-3-(1,1,2, 2-tetrafluore-8-
azaspiro[2.5loctan-6-yhquinoxalin-S-yliethyamino)picolinic acid;

8-chioro-3-{{1-(2-cyano-3-{3 4-dihydroisoquinolin-2(1H)-vh-7-
methylquinoxalin-5-yhethyllamino)picolinic acid;

2-((1-{2-cyano-3-(3 4-dihydroisoquinclin-2{1 H)-y-7-methylguinoxalin-
S-yhethyhamino)benzoic acid;

g-chiore-3-{{1-(2-cyano-3-{8-cyanc-3 4-dihydroisoquinolin-2(1H)-yh-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;

2-{(1-{2~cyano-3-{B-cyano-3 4-dihydroisoguinolin-2 (1 H)-yi)-7~
methyiguinoxalin-5-yhethylamino}benzoic acid;

g-chioro-3-((1-{2~cyano-3-(6-fluore-3 4-dihydroisoquinolin-2(1H)~yH-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;

2-{{1-(2-cyano-3-{B-flucro-3 4-dihydroisoquinolin-2{1H)-y)-7-
methyiguinoxalin-S-yhethyllamino}benzoic acid;

2-{{1-(2-cyano-3-(3 4-dihydro-2, 7-naphthyridin-2 (1 H)-yh-7-
methylguinoxalin-S-yhethyllamino}benzoic acid;

&-chioro-3-{(1-(2-cyano-3-(4-(2-cyclopropylaceiyhpiperazin-1-yl}-7-
methylguinoxalin-S-yhethyliamino)picolinic acid;

2-({1-(2-cyano-3-(4-(2-cyclopropylacetyhpiperazin-1-yi)-7-
methylguinoxalin-5-yethyllamino}benzoic acid;
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g-chioro-3-((1-(2~cyano-3-{4-(2-(2,2-
diffuorocyclopropybacetyhpinerazin-1-yhi-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
2-{{1-(2-cyano-3-(4-(2-(2,2-diflucrocyciopropyhacetybpiperazin-t-yi)-
7-methylguinoxalin-S-yhethylhaminobenzoic acid;
&-chioro-3-{(1-(2-cyano-3-(1-hydroxy-6-azaspirof3.5lnonan-6-yi}-7-
methylguinoxalin-S-yhethylyamino}picolinic acid;
2-({1-(2-cyano-3-(1-hydroxy-8-azaspire[3.5nonan-g-yi}-7-
methyiguinoxalin-5-yhethyllamino}benzoic acid;
8-chlorg-3-{{(1-(2-cyano-7-methyl-3-(3-(1-methyl- 1 H-pyrazol-5-yi)}-8-
azabicyclo[3.2. 1]octan-8-yiguinoxalin-&-ylethyhamino)picolinic acid;
2-({1-(2-cyano-7-methyk3-(3-(1-methyl-1 H-pyrazol-5-yH-8-
azabicyclof3. 2. 1joctan-8-yiquinoxalin-&-yhethyl)amino)benzoic acid;
2-((1-(2-cyano-7-methyl3-3-(1-methyl-1H-pyrazol-3-yH-8-
azabicyclo[3.2. 1]joctan-8-yiquinoxalin-&~-yhethyhamino)benzoic acid;
2-{(1-{2-cyano-7T-methyl-3-3-(1-methyl-1H-pyrazol-4-yh-8-
azabicyelof3.2. 1joctan-8-yhquinoxalin-5-yhethyljaminobenzoic gcid;
8-chiloro-3-({(1-(2-cyanc-7-methyl-3-(3-(1-methyl-1H-pyrazoi-3-vi)-8-
azabicyclo[3.2.11octan-8-yhquinoxalin-S-yliethyhaminc)picolinic acid;
8-chioro-3-{{1-(2-cyano-7-methyl-3-(3-(1-methyk- 1 H-pyrazoi-4-yi}-8-
azabicycle[3.2 1]octan-8-yhguinoxalin-5-yliethyhamino)picolinic acid;
g-chiloro-3-((1-(2-~cyano-7-methyl-3-(2-oxo-[1,4-bipiperidin}-1'-
yhquinoxalin-S-ylethyhamino)picolinic acid;
2-{(1-{Z2-cyano-7-methyl-3-(2-oxo-{1,4-bipiperidin}-1 -yhguinoxalin-5-
yhethyliamino)benzoic acid;
g-chioro-3-((1-(2-cyano-3-(4-{ethoxymethyhpiperidin-1-yf)-7-
methyiguinoxalin-5-yhethyhaminolpicelinic acid;
2-{{1-{Z~-cyano-3-(4-(ethoxymethyhpiperidin-1-yh-7-methyiguinoxalin-
S-yhethyhamino)benzoic acid;

or a pharmaceuticaily acceptable salt thereof.

85, A compound according to claim 1, which is;
(R)-2-{(1-{Z-cyano-3-{4 4-diflucropiperidin-1-y)-7-methylguinoxalin-5-
yhethyliamino}benzoic acid;
{&)-2-({1-(2-cyano-3-(4 4-difluoropiperidin-1-yh-7-methylquinoxalin-5-

yhethylaminolbenzoic acid;
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(Ry~-8-chiore-3-({1-(2-cyano-3-(4 4-diftuoropiperidin-1-yi)-7-
methyiguinoxalin-5-yhethyhaminolpicelinic acid;

(R)-2-{(1-{Z-cyano-3-{isoindolin-2-yh-7-methyiquinoxaiin-5-
yhethyhamino)benzoic acid;

&-chioro-3-{((1 Ry-1-(2-cyano-3- (&, 6-diflucro-3-
azabicyclof3.1. 1lheptan-3-yi-7-methyiquinoxalin-5-yhethylamino)picolinic
ackd;

g-chloro-3-{{{(Ry-1-(2-cyano-3-({(15,45)-5, 5-diftuoro-2-
azabicyclof2.2. 1]heptan-2-yi)-7-methyiquinoxalin-5-yhethyhamino)picolinic
acid;

B-chloro-3-({Ry-1~(2-cyano-3-{(1R 4R)-5,5-difluoro-2-
azabicyclo[2.2. 1Theptan-2-yi-7-methyiguinoxalin-5-yhethyllaming)picolinic
acid;

B-chlore-3~-(({(R»-1-(2-cyano-3-{{(1R 4 5)-6 5-difluoro-2-
azabicyclo[2.2. 11heptan-2-yh-7-methyiguinoxalin-5-yhethylamino)picolinic
acid;

S-chioro-3-{{(R)-1-(2-cyano-3-({15,4R)-6 8-difluoro-2-
azabicyclo[2.2 . 11heptan-2-yh-7-meathyiquinoxalin-S-yhethylamine}picalinic
acid;

{R)-6-chioroe-3-({1-(2-cyano-3-(3,3-diflucropiperidin-1-yh-7-
methylquinoxalin-5-yhethyllamino)picolinic acid;

8-chioro-3-(({R)-1-(2-cyano-3-({{{S)-2,2-
diffuorocyclopropyhmethylamino)-7-methylquinoxalin-5-
yhethyhamino)picotinic acid;

&-chiore-3-(({Ry-1-2~cyano-3-({{{(R)-2,2-
diffuorocyclopropyymethyliamino)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

(R)-8-chiore-3-((1-2-cyano-7-methyl-3~(({1~
{trifluoromethybeyclopropyimethyhamino)quinoxalin-5-
yvhethyhamino)picolinic acid;

{(Ry-G-chiore-3-{(1-(2-cyano-3-(1,1-diftluoro-5-gzaspire[2. 3thexan-5-
yii-7-methyiquinoxalin-S-yhethyhamino)picolinic acid;

{R)-3-((1-{2-cyano-3-(4 4-diflucropiperidin-t-y}-7-
methyiguinoxalin-5-yhethyhamino}-6-methylpicolinic acid;

{R)-2-({1-(2-cyano-3-{{cyclopropyimethylamino}-7-methylquinoxalin-

S-yhethyhamino)benzoic acid;

-4143-



WO 2024/238221 PCT/US2024/028261

g-chioro-3-(((1R)~1-(2-cyano-7-methyl-3-(3-(iriflucromethyl)piperidin-
T-yhguinoxalin-8-ylethyhamino)picolinic acid;

(R)-8-chiore-3-({(1-(2-cyano-3-(4 4-diftuoropiperidin-1-yi)-7-
(trifftuoromethybguinoxalin-S-yhethyhamino)picolinic acid;

&-chioro-3-{((1 Ry-1-(2-cyano-3- (&, 6-diflucro-3-
azabicyclof3.1.0lhexan-3-yi)-7-methylquinoxalin-5-yhethyhamino)picolinic
ackd;

{R)-8-chioro-3-((1-(2-cyano-3-{4 4-diftluoro-B-azaspire[2.5]octan-8-yi}-
7-methylquinoxalin-5-yhethylyamino)picolinic acid,

{Ry-6-chiorg-3-{(1-{2-cyano-3-{{(1-fluorocyclopropyhmethylamino}-7-
methylguinoxalin-S-yhethylyamino)picolinic acid;

{R)-8~-chioro-3-{(1-(2-cyano-3-(5-ftuoroisoindolin-2-yi)-7-
methylguinoxalin-S-yhethyllamino}picolinic acid;

{(R)-8~chiore-3-{{(1-(2-cyano-3-({cyclopropyimethyhaminoe)-7-
methylguinoxalin-5-yhethylamino)picolinic acid;

{R)y-6-chlore-3~({1-(Z-cyano-3-{4 4-diffuoropiperidin-1-yh-7-
fluoroquinoxalin-S-yethyhamino)picolinic acid,

{(R)-2-{(1-{Z-cyano-3-(4 4-diflucropiperidin-1-y)-7-flucroquinoxalin-5-
yhethyliamino}benzoic acid;

{&)-2-({1-(2-cyano-3-{4 4-diflucropiperidin-1-yh-7-fluoronuinoxalin-5-
yhethyliamino}benzoic acid;

(&3-2-({(1-2,7-dicyano-3-(4 4-diftuoropiperidin-1-yhquinoxalin-5-
yhethyljamino)benzoic acid;

{(R)-2-{{(1-{2,7-dicyano-3-(4 4-difluoropiperidin-1-yhguinoxalin-5-
yhethyliamino)benzoic acid;

(S3-2-({1-(7~-chloro-2-cyano-3-(4 4-diflugropiperidin-1-yhauinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{(1-(7-chioro-2-cyanoe-3-(4 4-diftucropiperidin-1-yhquinoxalin-5-
yhethylamino)benzoic acid;

(R}-8-chioro-3-({1-(2-cyano-7-cyciopropyl-3-(4 4-difiucropiperidin-1-
yhquinoxalin-S-yethyhamino)picolinic acid;

{R)-8-chioro-3-((1-(7-chioro-2-cyano-3-(4 4-diffiuoropiperidin-1-
yhauinoxalin-S-yhethyhamino)picolinic acid;

{R)y-6-chioro-3-((1-(3-4 4-diftuoropiperidin-1-yh-2,7-
dimethyiguinoxalin-5-yhethyllaminojpicolinic acid;

{(R)-2-{(1-(3-{4 4-diftucropiperidin-1-y)-2, 7-dimethylguinoxalin-5-

yhethylaminoYoenzoic acid;
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(Ry-2-{(1~{Z-cyano-7-cyclopropyl-3-(4 4-difluoropiperidin-1-
yhquinoxalin-S-yhethyhamino)benzoic acid;

(R)-2-{(1~-{2-cyano-3-{4 4-difluoropiperidin-1-yl-7-methoxyguinoxalin-
S-yhethyhamino)benzoic acid;

{(Ry-5-{{1-{2-cyano-3-{4 4-difluoropiperidin-1-yl-7-methylquinoxalin-5-
yvhethylhaminojthiazole-4-carboxylic acid;

{R)-2-chioro-5-((1-(2-cyano-3-(4 4-diffuoropiperidin-1-yh-7-
methylguinoxalin-S-yhethyhaminojthiazole-4-carboxylic acid;

{Ry-2-{(1-{2-cyano-3-{4 4-difluoropiperidin-1-y}-7-methylquinoxalin-5-
yhethyhamino)thiophene-3-carboxylic acid;

{(F)-3~{(1-(2-cyano-3-(4 4-diflusropipendin-t-y)-7-methylguinoxalin-5-
yhethylyamino}thiophene-2-carboxyiic acid;

g-chlorg-3-{{{(1 Ry-1-(2-cyano-7-methyl-3-({(1 S)-1-{irifluoromethyi}-3-
azabicyclo[3.1.0lhexan-3-yliquinoxalin-5-yhethyhamino)picolinic acid;

{F)-8~chiore-3-((1-(2-cyano-3-cyclopropyl-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

S-chioro-3-{{{R)-1-(2-cyano-7-methyl-3-({R)-3~
(iriftucromethybpiperidin-1-yhquinoxalin-S-yhethyhamino)picolinic acid;

8-chiloro-3-({{Ry-1-(2-cyano-7-methylk-3-{(&)-3-
(rifiuoromethyhpiperidin-1-yiiquinoxalin-5-yhethyvhamino)picolinic acid;

g-chioro-3-(({1R)-1-(2-cyano-7-methyl-3-((1 R)-1-(riflucromethyl-3-
azabicycle[3.1.0lhexan-3-yhiquinoxalin-5-yhethybamino)picolinic acidg;

{(R)-8-chioro-3-({1-(2-cyclopropyl-3-(4 4-diflucropiperidin-1-y-7-
methyiguinoxalin-5-yhethyl}amino)picolinic acid;

(R)~8-chioro-3-({(1-(3-(4 4-difluoropiperidin-1-y-7-methyi-2-
{irifluoromethybquinoxalin-8-yhethylamino)picolinic acid;

(R)-2-{{1-(3-{4 4-difluoropiperidin-1-yl}-7-methyl-2-
{trifluoromethyhguinoxatin-S-yhethyamino)benzoic acid;

(Ry-2-{(1-{2-cyano-3-{4 4-difluoropiperidin-1-yl)-7-ethylquinoxalin-5-
yviethyhamino}benzoic acid;

{Ry-G-chiore-3-{(1-(2-chioro-3-(4 4-difluoropiperidin-1-yi)-7-
methylguinoxalin-S-yhethyllamino}picolinic acid;

{(R)-2-{(1-{2-chioroe-3-(4,4-difluoropiperidin-1-yh-7-methyiguinoxalin-5-
yhethylaminoYbenzoic acid,

{R)-3-((1-(3-{4 4-difluoropiperidin-1-y})-2,7-dimethylguinoxalin-5-
yhethylyamino)}-8-methyipicolinic acid;
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(Ry-2-{(1-{2-cyano-3-(3,3-dimethylazetidin-1-yi)-7-methylguinoxalin-
S-yhethyhamino)benzoic acid;
(R)-8-chioro-3-((1-(2-cyano-3-(3, 3~dimethylazetidin-1-yh-7-
methyilquinoxalin-S-yhethyhamino}picolinic acid;
{(Ry-2-{{1-{2-cyano-7-methyl-3-morpholinoquinoxalin-5-
yvhethylaminobenzoic acid;
{R)-8-chioro-3-((1-(2-cyano-7-methyl-3-morpholinoguinoxalin-5-
yhethyhamino)picolinic acid;
{(Ry-2-{(1-{2-cyano-7-methy-3-(2-oxa-8-azaspiro[3.3fheptan-6-
yhauinoxalin-5-yhethyhaminoibenzoic acid,
{R)-8~chioro-3-{(1-(2-cyano-7-methyl-3-(2-oxa-8-azaspirof3. 3lheptan-
g-yliquinoxalin-S-yhethyhamino)picolinic acid,
{Ry-2-{(1-(2-cyano-3-(4 4-dimeihyipiperidin-1-y)-7-methyiquinoxalin-
S-yhethyhamino)benzoic acid;
{(F)-8~chiore-3-({(1-(2-cyano-3-(4, 4-dimethyipiperidin-1-y)-7-
methylguinoxalin-5-yhethylamino)picolinic acid;
{RY-2-{(1-{Z-cyano-3-(G3-methoxy-3-methylazetidin-1-yh-7-
methyiguinoxalin-5-yhethylamino)benzolc acid;
{R)-8-chiore-3-({1-(2-cyano-3-(3-methoxy-3-methylazetidin-1-yl)-7-
methyiguinoxalin-5-yhethylamino}picolinic acid;
(R)-2-{(1-{2-cyano-7-methyl-3-{4-methyl-4-{rifluoromethyhpiperidin-
1-yhquinoxalin-5-yl}ethyhamino)benzoic acid;
{(R)-8-chioro-3-{(1-(2-cyano-7-methyl-3-(4-methyl-4-
{irifiuoromethybpiperidin-1-yiquinoxalin-&-yhathyhamino)picolinic acid;
(R)~2-{(1-{Z~-cyano-3-cyclopropyl-7-methylguinoxalin-5-
yhethylyamino)benzoic acid;
(Ry-2-{{1~{2-cyano-T-methyi-3-(pyrrolidin-1-yhquinoxalin-5-
yhethyhaminoybenzoic acid;
(Ry-8-chiore-3-((1-(2-cyano-7-methyl-3-(pyrrolidin-1-yhguinoxalin-5-
yvhethyhamino)picolinic acid;
{Ry-G-chiore-3-{{(1-(2-cyano-3-(3,3-diffuoropyrrolidin-1-yh-7-
methylguinoxalin-S-yhethyllamino}picolinic acid;
{(Ry-2-{(1-{2-cyano-3-(3 3-difluoropyrrolidin-1-y)-7-methyiguinoxalin-
S-ylethyhamino)benzoic acid;
2-({(1Ry-1-(2-cyano-3-(3-methoxypyrrolidin-1-yh-7-methylquinoxatin-
S-yhethyhamino)benzoic acid;
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g-chioro-3-(({1R)~1-(2-cyano-3-(3-methoxypyrrolidin-1~-yh-7-
methyiguinoxalin-5-yhethyhaminolpicelinic acid;
g-chioro-3-(({(1R)-1-(2-cyano-3-(({2, 2-difluoro-1-
methyleyclopropyhimethyhamino)-7-methyiquinoxalin-5-
vhethyhamino)picolinic acid;
2-{{(1R-1-{2-cyano-3-({(2,2-difluoro-1-
methylcyclopropyhmethyhamino)-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;
2-{{{(Ry-1-{2-cyano-3-(({{8}-2,2-difluoro-1-
methylcyclopropyimethyhamine)-7-methylguinoxalin-5-
yhethylamino)benzoic acid;
2-{{Ry1~{2-cyano-3-(({{R)-2 2-diflucro~1-
methylcyclopropymethyhamine)-7-methylguinoxalin-5-
yhethyhamino}benzoic acid;
{(F)-2-{(1-(2-cyano-3-((3,3-difluorocyclobutybamino)-7-
methylguinoxalin-5-yhethyllamino)benzoic acid;
{R)-6-chloro-3-{{1-(2-cyano-3-{{3,3-difluorocyciobutyhamine)-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;
8-chiloro-3-({{1Ry»-1-(2-cyanc-3-{4 4-diffucro-3-methyipiperidin-1-yH-7-
methyiguinoxalin-5-yhethylamino}picolinic acid;
2-(((1Ry-1-(2-cyano-3-(4 4-diffuoro-3-methyipiperidin-1-y))-7-
methylguinoxalin-5-yhethylamino)benzoic acid;
8-chioro-3-{{{(1#)-1-(2-cyano-3-(3,3-difluoro-4-methylpyrrolidin-1-yi)-
7-methylauinoxalin-S-yhethyliamino}picolinic acid;
2-{{(1Ry~1-{2~cyano-3-(3, 3-difluoro-4-methyipyrrolidin.1-yi-7-
methyiquinoxalin-8-yhethyllamino}benzoic acid;
(Ry-8-chiore-3-{(1-(2-cyano-7-methyl-3-(1,1,2 2-tetrafluoro-6-
azaspirol2.8]octan-8-yhquinoxalin-5-yhethyhamino)picolinic acid;
(Ry~-8-chiore-3-({1-(2-cyano-3-(3,4-dihydroisoquinolin-2{1H)-yh-7-
methyiquinoxalin-S-yhethylamino}picolinic acid;
{(Ry-2-{{1-{2-cyano-3-(3 4-dihydroisoquinolin-2(1 H)-yi-7-
methylguinoxalin-S-yhethyllamino}benzoic acid;
{R)-8-chioro-3-((1-(2-cyano-3-(B-cyano-3 4-dihydroisoquinolin-2{(1H)-
yi-7-methylguinoxalin-5-yhethyhamino}picolinic acid;
{R)y-2-({1-(2-cyano-3-(6-cyano-3 4-dihydroisoquinolin-2(1H}-yl)-7-
methylguinoxalin-5-yijethyljamino)benzoic acid;
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(Ry~-8-chiore-3-((1-(2-cyano-3-(8-fluoro-3,4-dihydroisoquinolin-2(1H}-
yii-7-methyiguinoxalin-5-yhethyllamino)picolinic acid;
(R)-2-{(1~{Z-cyano-3-{6-lucro-3 4-dihydroisoquinolin-2 (1H)-y)-7-
methylquinoxalin-S-yhethyllamino}benzoic acid;
(R)-2-{(1~(2~-cyano-3-(3 4-dihydro-2, 7-naphthyridin-2(1 H)-y-7-
methyiguinoxalin-5-yhethyllamino}benzoic acid;
{R)-8-chioro-3-((1-(2-cyano-3-(4-(2-cyclopropylacetyhpiperazin-1-yl)-
7-methylguinoxalin-5-yhethyhamino)picolinic acid;
{Ry-2-{(1-{2-cyano-3-{4-(2-cyclopropylacetylipiperazin-t-yh-7-
methylguinoxalin-5-yhethyllamino}benzoic acid;
g-chloro-3-({(1R»1-(Z-cyano-3-{4-(2-(2,2-
diftuorocyclopropyiacetypiperazin-t-yi}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
g-chioro-3-({{(”)-1-{2-cyano-3-(4-{2-((S)-2,2-
diftuorocyclopropyiacetypiperazin-t-yi)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
a-chloro-3-{{{R}-1-{Z-cyano-3-(4-{2-{{R}-2,2-
diflucrocyclopropyliacetyllpiperazin-1-vi}-7-methylquinoxalin-5-
vilethyllaminolpicolinic acid;
2-{(1R)-1-(2-cyano-3-(4-(2-{2 2-difluorocyclopropyhaceiyipiperazin-
1-yh-7-methylquinoxalin-5-yhethyhamino)bsnzoic acid;
s~chlore-3~- {1 Ry-1-(E-cyano-3-(1-hydroxy-8-araspiro[3. Sinonan-6-
yh-7-methylguinoxalin-5-yhethyhamino)picolinic acid;
2-{{(1Ry~1-(2~-cyano~3-(1-hydroxy-8-azaspiro[3.5nonan-G-yH-7-
methyiguinoxalin-5-yhethyllamino)benzolc acid;
2-{{{1R}-1-{2-cyano-3-{{1R)-1-hydroxy-G-azaspiro[3.8lnonan-g-yi-
7-methyiquinoxalin-S-yhethyhamino)benzoic acid;
2-({(1R}-1-(2-cyano-3-({1 S)-1-hydroxy-8-azaspiro[3.5lnonan-8-yi}-
7-methylquinoxalin-5-ylethyhamino)benzoic acid,
g-chioro-3-{((1 Ry-1-(2-cyano-7-methyh-3-(3-(1-methyl-1H-pyrazol-
5-yh-8-azabicyclof3.2. 1joctan-8-yhiquinoxalin-5-yhethyhamino)picolinic
acid;
&-chioro-3-({(1 Ry-1-(2-cyano-7-methyl-3-G-(1-methyl-1 H-pyrazol-
5-yi)-8-azabicyclofd. 2. 1joctan-8-yliquinoxalin-S~-yhethylamino)picolinic

acid;
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G-chioro-3-{{1R}-1-{2-cyano-7-methyl-3-(3-{T-methyl- 1H-pyrazal-5-yi}-
g-azabicyclo{3.2. 1Joctan-8-yvijquinoxalin-S-yl}ethyljamino}picolinic acid;
2-{((1 R)-1-2~cyano-7-methyl-3-3-(1-methyl-1H-pyrazol-5-yH-8-
azabicyclo[3.2. 1joctan-8-yiquinoxalin-5-yhethyhamino)benzoic acid;
2-({((1 R)-1-2-cyano-7-methyl-3-((1 R 58)-3-(1-methyl-1H-pyrazol
5-y{}-8-azabicyclo]3.2. 1joctan-8-yhauinoxalin-5-yhethyhamino}benzoic
acid;
2-{{1R)}-1-{2-cyano-7-methyl-3-{{1R,55)-3-( L-methyl- 1 H-pyrazol-5-yi}-8-
azabicycle[3.2.1]octan-8-yl}quinoxalin-5-yijethyljaminolbenzoic acid;
2-{{{1R)-1-{2-cyano-7-methyl-3-(3-(1-methyl-1H-pyrazolk-3-vi)-8-
azabicyclo[3.2 1octan-8-yiquinoxalin-S-yhethyhaminc)benzoic acid;
2-{{{(1Ry-1-(2-cyano-7T-methyl-3-((1R,58)-3-(1-methyl- 1 H-pyrazol
3-yli-8-gzabicyclof3.2. 1loctan-8-yhquinoxalin-5-yhethyhamino)benzoic
acid;
2-({(1R}-1-(2-cyano-7-methyl-3-((1R,55)-3-(1-methyi- 1 H-pyrazol
3-yh-8-azabicyciof3.2. 1joctan-8-yhguinoxalin-5-yhethylamino}oenzoic
acid;
2-{{(1Ry-1-(Z~cyano~-T-methyb-3-G-(1-methyl-1H-pyrazol-4-yH-8-
azabicyclo[3.2.1]octan-8-yquinoxatin-5-ylyethyhamino)benzoic acid;
2-{{(1R)-1-(2-cyano-7-methyb-3-((1 R, 55)-3-(1-methyl-1 H-pyrazol-4-yH-8-
azabicyclo]3.2. 1loctan-8-yhguinoxalin-5-yhethyhamino)benzoic acid;
2-{{(1R)-1-(2-cyano-7-methyl-3-((1 R, 55)-3-(1-methyl-1 H-pyrazol-4-yi-3-
azabicyclof3.2. 1joctan-8-yhauinoxalin-5-yhethyhamino)benzoic acid;
&-chioro-3-{((1 Ry-1-(2-cyano-7-methyl-3-(3-(1-methyl- 1 H-pyrazol-3-
yi-8-azabicyclof3.2. 1joctan-8-yhquinoxslin-5-yl}ethyhamino)picolinic acid;
g-chioro-3-{({(1 Ry-1-(2-cyano-7-methyk-3-(3-(1-methyi-1H-pyrazoi-4-
yi-8-azabicyclof3.2. 1joctan-8-yhquinoxalin-5-yl}ethylamina)picolinic acid;
g-chloro-3-{((1R)-1-(2-cyano-7-methyl-3-(3-(2-oxopiperidin-1-y}-8-
azabicyclo[2.2. 1joctan-8-yiquinoxalin-3-yliethyhamino)picolinic acid;
{(Ry-2-{(1-(2-cyano-7-methyk-3-(2-ox0-[1,4"-bipiperidin}-1'-
yhauinoxalin-5-yhethyhaminobenzoic acid,
{R)-6-chioro-3-((1-(2-cyano-3-{4-(ethoxymethyhpiperidin-1-y)-7-
methylguinoxalin-S-yhethylamino)picolinic acid;
{(F)-2-{(1-(2-cyano-3-{4-(ethoxymethylpiperidin-1-y)-7-
methylguinoxalin-5-yhethyllamino)benzoic acid;

or a pharmaceutically acceptable salt thereof.
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A compound according to claim 1, which is:
{R)-8-chiloro-3-((1-(2-cyano-7-msthyl-3-(4-(methyisulfonypiperidin-
1-yhguinoxalin-5-yhethyhamino)picolinic acid;
{R)-8-chioro-3-({(1-{2-cyano-7-methyk-3-(1-
oxidothiomorpholinojquinoxalin-5-yhethyamino)picolinic acid;
{Ry-8-chioro-3-{(1-(2-cyano-3-{{Z-methoxyethyli{methyhamino)-7-
methyiquinoxalin-5-yhethyljamino)picolinic acid;
2-{{(1RY-1-(2~cyano-3-(4 4-difluoro-2-methyipyrrolidin-1-yi)-7-
methyiquinoxalin-S-yhethyamino)benzoic acid,
&-chloro-3-{((R)-1-(2-cyano-3-{(R)-4 4-diflucro-Z-methylpyrrolidin-1-
yi-7-methyiquinoxalin-S-yljethyhamino)picolinic acid;
&-chioro-3-{(({R)-1-(2-cyano-3-((5)-4 . 4-difluoro-2-methylpyrrolidin-1-
yh-7-methylquinoxalin-5S-yi}ethyhamino)picolinic acid;
8-chioro-3-{({R)~1-{2-cyano-3-((8)-3-{(hydroxymethylhpiperidin-1-y)-
7-methylguinoxalin-5-yhethylamino}picolinic acid;
8-chloro-3-{({(R)-1-{2-cyano-3-({(R)-3-(hydroxymethyl}piperidin-1-yi}-
7-methyiguinoxalin-5-yhethylamino)picolinic acid;
{Ry-3-((1~-(Z-cyano-3-(4 4-difluoropiperidin-1-yh-7-methyiguinoxalin-
S-yhethyhaminoypyrazine-2-carboxylic acid,
{Ry-8~chlore-3-({(1-(2-cyano-3-{(3-(dimethylamino)-3-
oxopropyh{methylamino}-7-methylquinoxalin-5-ylethyhamino)picolinic
acid;
{Ry-8-chioro-3-((1-(2-cyano-7-methyl-3-{4-(5-methylthiazol-2-
vhpiperazin-1-yhquinoxalin-5-yhethyhamino)picolinic acid;
{R)-6-chioro-3-({1-(2-cyano-3-(7,7-difluoro-5-azaspiro{2 4jhepian-5-
yvi-7-methylquinoxalin-5-yhelhybaming)picolinic acid;
{(Ry-G-chioro-3-({(1-Z-cyano-3-(1 H-imidazol-1-yh-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;
{(Fy-3-({1-(2-cyano-3-(4 4-difiuoropiperidin-1-vi)-7-methyiguinoxalin-
S-yhethyhamino)picolinic acid;
{F)-8-chloro-3-({(1-(2-cyanoe-3-{d-(ethexymethyhpiperidin-1-yh-7-
methyiguinoxalin-S-yiiethyiamino}picolinic acid;
3-{{(1R»-1-(3-(3-oxa-8-azabicyclo[3.2 . 1Joctan-8-yh-2-cyano-7-
methyiquinoxalin-S-yhethyllamino}-8-chioropicolinic acid;
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{Ry-4-((1-(Z-cyano-3-(4 4-difluoropiperidin-1-yh-7-methyiguinoxalin-
S-yhethyhaminojthicphene-3-carboxylic acid;
§-chioro-3-({({R}-1-(2-cyano-3-({38,4R}-3 4-difluoropyirolidin-1-yi-
7-methylguinoxalin-S-yhethyhamino}picolinic acid;
{F)-6-chioro-3-({(1-(2-cyano-3-(3, 3-difluoro-4 4-dimeihyipyrrolidin-1-
yh-7-methylguinoxalin-5-ylyethyhaming)picolinic acid;
(Ry-8-chioro-3-((1-(2-cyano-7-methyl-3-((3,3,3-
triffuoropropyhaminoiquinoxalin-s-yhethyllamino)picolinic acid;
{Ry-G-chioro-3-((1-2-cyano-3-{3-(dimethylamino)-3-
cxopropyhamino)-7-methylquinoxalin-S-ylethyhamino)picolinic acid;
{(F-G-chioro-3-{((1-(Z2-cyano-7-methyl-3-(§-(1-methyl-1H-pyrazol-5-
yhpiperidin-1-ylquinoxalin-5-yhethyhamino)picolinic acid;
(Ry-2-({1-(2-cyano-3-(3,3-difluorcazetidin- 1-yf}-7-methylquinoxalin-
S-yhethyhaminojbenzoic acid;
{Ry-8-chioro-3-((1-{Z-cyano-3-(3,3-diflucroazetidin-1-yh-7-
methyiquinoxalin-S-ylhethyljamino)picolinic acid;
(Ry-2~((1~-2-cyano-7T-methyk-3-(1,1,2 2-tetrafluoro-6-
azaspiro[2.5loctan-8-vhquinoxalin-5-yljethyhamino)benzoic acid;
{Ry-6-chioro-3-({1-{2-cyano-7-methyl-3-{1-oxa-&-
azaspiro[3.3fheptan-8-yhquinoxalin-5-yhethyllamino}picolinic acid;
{R)y-6-chiloro-3-({1-{2-cyano-7-methyl-3-3-(triflucromethyliazetidin-
1-yhouinoxalin-5-yhethyhamino}picolinic acid;
{Ry-8-chioro-3-((1-(2-cyano-3-{{Z-methoxyethylhiamino}-7-
methyiquinoxalin-5-yhethylamino)picolinic acid;
{R)-6-chioro-3-({(1-(2-cyano-7-methyl-3-(4-(6-
{irifluoromethylpyridin-3-yhpiperazin-1-yhguinoxalin-5-
yhethyhamino)picolinic acid;
(Ry-2-{(1-(2~cyano-7-methyi-3-(1-oxa-8-azaspiro]3.3}hepian-8-
yhauinoxalin-S-yhethyllamino)benzoic acid;
{Ry-G-chioro-3-((1-(2-cyano-7-methyl- 3-{({oxetan-3-
yimethyllaminojquinoxalin-5-yhethylamino)picolinic acid;
{Ry-3-((1-3-(4-(1 H-pyrazol-1-yhpiperidin-1-yi}-2-cyano-7-

methyiguinoxalin-5-yhethyliamino}-8-chloropicolinic acid,
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{Ry-6-chioro-3-{{1-{2-cyano-7-methy-3-{4-(N-
methylacetamido)piperidin-1-yhguinoxalin-5-yhethyliamino)picolinic
acid;

{R)-8-chioro-3-({1-(2-cyano-7-methyl-3-(4-{4-methyl-1H-pyrazol-1-
vhpiperidin-1-yhguinoxalin-5-yhethyhamino)picolinic acid;

{Ry-8-chioro-3-{(1-(2-cyano-7-methyl-3-(4-(@-{rifluosromethyd-1 H-
pyrazobt-ylipiperidin-1-yhguinoxalin-5-yhethyllamino}picolinic acid;

S-chioro-3-(({R)-1-(2-cyano-7-methyl-3-cis-detrahydro-1 H-fure(3,4-
clpyrrol-8(3H)-yvhquinoxalin-&-yhethyhamino)picolinic acid;

{Ry-G-chioro-3-((1-{2-cyano-7-methyl-3-(4-0xa-7-
azaspiro[2.5joctan-7-yiquinoxalin-S-ylhethyhamino)picolinic acid;

&-chioro-3-(({R)-1-(Z2-cyano-7-methyl-3-((R)-3-
(methylsutfonyhpyrrolidin-1-yquinoxalin-5-yhethyhamino)picolinic acid;

a-chloro-3-{({(R)-1-{2-cyano-3-((33,5R)-3 5-diftuoropiperidin-1-yi)-7-
methyiguinoxalin-5-yliethyamino)picolinic acid;

{Ry-8-chloro-3-((1~(2-cyano-3-2,2-dimethyimorpholino)-7-
methyiguinoxalin-5-yhethvl)amino)picolinic acid;

{Ry-8-chioro-3-({1~{Z-cyano-7-methyl-3-(2-oxa-6-
azaspiro[3.3lheptan-8-yhguinoxalin-S-yhethyllamino)picolinic acid;

{Ry-8~chilore-3-({(1-(7-chiore-2-cyano-3-(3, 3-difluoropyrrolidin-1-
vhguinoxalin-5-yhethyllamino)picolinic acid;

8-chioro-3-({{R)-1-(2-cyano-3-((R)-3,3-difluoro-5-
(hydroxymethyhpiperidin-1-y)-7-methylguinoxalin-5-
vhethylamino)picolinic acid;

&-chioro-3-{({R)-1-(2-cyano-3-{((S)-3,3-difluoro-5-
{(hydroxymethyhpiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;

S-chloro-3-{({{R)-1-(2-cyano-3~-((R)-3-(dimethylcarbamovi)pyrrolidin-
1-yh)-7-methyiguinoxalin-5-yhethyl)amino)picolinic acid;

&-chioro-3-{({R)-1-(Z-cyano-3-((5)-3-(dimethyicarbamoyhipyrrolidin-
1-y-7-methylguinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-(({(R-1-2-cyano-7-methyl-3-(1R 55 6 R}-6-
{triffluoromethyl}-3-azabicyclo{3.1 . 0lhexan-3-yhguinoxalin-5-
yhethybamino)picolinic acid;
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{R}y-6-chioro-3-({1-{2-cyano-3-{(4 4-diflucropiperidin-1-yh-7-
sthylguinoxalin-S-yhethylyamino)picolinic acid;
§-chioro-3-(({R}-1-(2-cyano-7-methyl-3-({1R,55 6 S)-8~
{triftuoromethyi}-3-azabicycio[3.1. Ofhexan-3-yhguinoxalin-5-
yvhethyllamino)picolinic acid,
{Ry-8-chloro-3-{(1-(2-cyano-7-methyk3-(methyi(3,3,3-
trifluoropropyhiaminojguinoxalin-8-yhethyhamino)picolinic acid;
S-chioro-3-(({R)-1-(2-cyano-3-{(S)-3-cyanopyrrolidin-1-yh-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;
&-chloro-3-{((R)-1-(2-cyano-3-{(R)-3-cyanopyrrolidin-1-vi)-7-
methyiguinoxalin-S-yhethyhamino}picolinic acid;
{Ry-G-chiorn-3-{(1-(7-chioro-2-cyano-3-morpholinoguinoxalin-&-
yhethybhamino)picolinic acid;
g-chloro-3-{({(R)-1-{2-cyano-3-((8)-3-{hydroxymethyhpyrrolidin-1-
yh-7-methylquinoxalin-5-yhethyamino)picolinic acid;
8-chloro-3-{({R)~1-{2-cyano-3-((R)-3-(hydroxymethylpyrrolidin-1-
yh-7T-methylquinoxalin-5-yethyhamino)picolinic acid;
{Ry-3-((1-(3~{4-acelylpiperazin-1-yi)-2-cyano-7-methyiguinoxalin-5-
yhethyllamino)-8-chioropicolinic acid;
{Ry-8~chlore-3-({(1-(2-cyano-T-methyl-3-{4-oxopiperidin-1-
vhguinoxalin-5-yhethyhamino)picolinic acid;
{Ry-8-chioro-3-({1-(2-cyano-3-(3 4-dihydro-2, 7-naphthyridin-2(1 H)-
vh-7-methylquinoxalin-3-yl}ethyhamino)picolinic acid;
S-chloro-3-{{{R)-1-(2-cyano-3~{(1R,55,6S)-8-(hydroxymethyl)-3-
azabicycle{3.1.0lhexan-3-yh-7-methylguinoxalin-5-
yhethyllamino)picolinic acid;
G-chloro-3-{({R)-1-(2-cyano-3-((R)-3-flucro-3-
{methoxymethyhpyrrolidin-1-yh-7-methylquinoxalin-5-
yhethyllamino)picolinic acid;
&-chloro-3-(((R)-1-{2-cyano-3-((5)-3-fiuorc-3-
{methoxymethyhpyrrolidin-1-y)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-(({R}-1-(2-cyano-3-((1R, 58 6Ry-6-{methoxymethyi}-3-
azabicyclo[3.1.0thexan-3-yi-7-methyiguinoxalin-5-

yhethyllamino)picolinic acid;
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6-chioro-3-{{{R}-1-(2-cyano-3-{{1R,58,6R)-6-(hydroxymethy}-3-
azabicyclo[3.1.0}hexan-3-yi)-7-methyiquinoxalin-5-
vhethyliamino)picolinic acid;
&-chioro-3-({({R)}-1-(2-cyano-7-methyl-3-{{K)-2-
methyimorphotino)guinoxalin-5-yhethyliamino)picolinic acid;
S-chioro-3-{({R)-1-(2-cyano-3-{(5)-3,3-difluoro-2-methylpyrrolidin-1-
vh-7-methylguinoxalin-5-yl}ethyhaming)picolinic acid;
S-chioro-3-(({FR)-1-(2-cyano-3-((R)-3,3-diflucro-2-methyipyrrolidin-1-
yi-7-methylquinoxalin-5-yliethyhamino)picolinic acid;
&-chloro-3-{{(R)-1-(2-cyano-3-{(8)-3, 3-difiucro-4-methoxypyrrolidin-
1-yh-7-methyiguinoxalin-5-yhethyl}amino)picolinic acid;
&-chiorn-3-{(({R}-1-(2-cyano-3-((R)-3,3-diflucro-4-methoxypyrrolidin-
1-yh-7-methylquinoxalin-5-yhethylamino)picolinic acid;
3-{{(R-1-(3-({1 85,4 8)-2-0xa-5-azabicyciof2. 2.1 theptan-5-yi}-2-
cyano-7-methylquinoxalin-5-yhethyhamino)-8-chioropicolinic acid;
3-{{{R~1-(3~({1R 4R)-2-oxa-5-azabicycio]2.2.1}heptan-&-yl)-2-
cyano-7-methylquinoxalin-&-ylethybamino)-8-chioropicolinic acid;
&-chiloro-3-(({Ry-1-(2-cyano-7-methyl-3-((5)-3-
(methylsulfonyhpyrrolidin-1-yhquinoxalin-5-ylethyhamino)picolinic acid;
&-chloro-3-{({R}-1-(2-cyano-3-({S)-3-fluoropyrrolidin-1-yh-7-
methyiquinoxalin-5-yhethyl)amino)picolinic acid;
&-chioro-3-({{R}-1-(2-cyano-3-{{R)-3-fluoropyrrolidin-t-yi)-7-
methyiquinoxalin-5-yhethylamino)picolinic acid;
S-chioro-3-{({R}~1-(2-cyano-3-({35,4 5)-3 4-difluoropyrrolidin-t-yi)-
7-methylguinoxalin-5-yhethylaminopicolinic acid;
{Ry-8-chioro-3-{(1-(2-cyano-7-methyl-3-(4-(5-
(irifluoromethyhpyridin-2-ylpiperazin-1-yhauinoxalin-5-
yhethyhamino)picolinic acid;
methyl 8-chioro-3-({({(R)-1-Z-cyano-3-((K)-3-fluoro-3-
methyipyrrolidin-1-yh-7-methylquinoxalin-5-yhethyhamino)picolinate
methyl 8-chiore-3-{((R)-1-Z-cyano-3-{(85)-3-fluore-3-
methyipyrrolidin-1-yh-7-methyiguinoxalin-5-yhethyhamino)picolinate
&-chioro-3-(({Ry-1-(2-cyano-3-(({({&)-2,2-difluoro-1-
methyicyclopropylymethyhamino)-7-methyilquinoxalin-5-

yhethyllamino)picolinic acid;
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6-chioro-3-({{R}-1-(2-cyano-3-({({R)-2,2-difluoro-1-
methyicyclopropylimethyfamino}-7-methyiquinoxalin-5-
vhethyliamino)picolinic acid;
{Ry-8-chioro-3-((1-{2-cyano-7-meathyk-3-(3- (M-
methylaceiamido)azeiidin-1-yiquinoxalin-5-ylethybaminoipicolinic acid;
S-chioro-3-{{{(1R)}-1-(2-cyano-7-methyl-3-tetrahydrofuran-3-
vhguinoxalin-3~yhethyllamino}picolinic acid;
S-chioro-3-(({R)-1-(2-cyano-7-methyl-3-({S)-tetrahydrofuran-3-
yhguinoxalin-5~-yhethyllamino}picolinic acid;
&-chioro-3-{((R)-1-(Z-cyano-7-methyl-3-((R)-tetrahydrofuran-3-
yhauinoxalin-S-yhethyhamino)picolinic acid;
{Ry-G-chioro-3-{((1-(2-cyano-3-(3,3-diflucropyrrolidin-1-yh-7-
ethylguinoxalin-53-yhethyhamino)picolinic acid;
{Ry-8-chlorg-3-((1-{2-cyano-7-ethyl-3-morphofinoguinoxalin-5-
yhethyllamino)picolinic acid;
{(Ry-8-chloro-3-{(1~-(Z-cyano-7-ethyl-3-(2-oxa-6-azaspirof 3. 3theptan-
g-yhquinoxalin-5~yhethyhamino)picolinic acid;
&-chioro-3-(({Ry-1-(2-cyano-3-{{S)-2-ethylmorpholino)-7-
methyiquinoxalin-5-yhethyl)amino)picolinic acid;
&-chlore-3-{{({R)-1-(2-cyano-3-((R)-2-ethylmorpholing)-7-
methyiquinoxalin-5-yhethyl)amino)picolinic acid;
&-chioro-3-({({R}-1-(2-cyano-7-methyl-3-{(S)-2-
{riflucromethyhimorpholino)qguinoxalin-5-yhethyhamino}picolinic acid;
S-chioro-3-{{{R)-1-(2-cyano-7~-methyl 3-({K)-2-
{iriffluoromethylymorpholino)guinoxalin-5-yhethylhamino)picclinic acid;
§-chioro-3-{({R)-1-(2-cyano-3-{(Sy-2-(diflucromethylymorpholino)-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;
S-chioro-3-{({(R)-1-(2-cyano-3-((R)-2-(difluoromethvhmorphoiling)-7-
methyiguinoxalin-5-yhethyhamino)picolinic acid;
&-chloro-3-{((R)-1-{Z-cyano-7-methyl-3-((5)-3-
methyimorpholino)guinoxalin-3-yhethyhamino)picolinic acid;
&-chioro-3-(({(Ry-1-2-cyano-7-methyl-3-({(R)-3-
methyimorpholino)quinoxalin-S-yhethyhamino)picolinic acid;
3-({(1R-1-(3-(6-0xa-3-azabicyclo[3.1.1}heptan-3-yh-2-cyano-7-

methviguinoxalin-S-yhethylamino)-8-chioropicolinic acid;
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6-chioro-3-{{{R}-1-(2-cyano-3-{(4-({(R}-1-hydroxyethyhpiperidin-1-yi}-
7-methylguinoxalin-S-yhethyljamino}picolinic acid;
8-chloro-3-({{R}-1-(2-cyano-3-(4-{((5)-1-hydroxyethylpiperidin-1-yl)-
7-methylguinoxalin-S-yhethyhamino}picolinic acid;
§-chioro-3-({({R)-1-(2-cyano-3-{(4-({R}-1-meihoxyethyhpiperidin-1-
vhi-7-methylguinoxalin-5-ylyethyhaming)picolinic acid;
S-chioro-3-{({(R)-1-(2-cyano-3-(4-((S)~-1-methoxyethylpiperidin-1-
yh-7-methylquinoxalin-&-yliethyhamino)picolinic acid;
&-chloro-3-{((R)-1-{Z-cyano-3-{(5)-3-methoxypiperidin-1-yl)-7-
methyiquinoxalin-S-yhethyllamino}picalinic acid;
S-chioro-3-(({R)-1-(2-cyano-3-{(Ry-3-methoxypiperidin-1-yh-7-
methylguinoxalin-S-yhethyhamino)picalinic acid;
2-{{{Ry-1-(2-cyanc-3-(4-(2-({(R}-2,2-
diflugrocyclopropyhacetytipiperazin-t-yi)-7-methylguinoxalin-5-
yhethyamino)benzoic acid;
{Ry-8-chloro-3-((1~{2-cyano-7-methyl-3-(oxetan-3-ylguinoxalin-&-
yhethyllamino)picolinic acid;
{Ry-8-chioro-3-({(1-(@-cyano-7-methyl-3-@-(1-methyl-1H-imidazol-4-
yhpiperazin-1-yhauinoxalin-a-ylhethyhamino)picolinic acid;
{R)-6-chloro-3-((1-{2-cyano-7-methyl-3-(4-(3-methylisoxazol-5-
vhpiperazin-1-yhguinoxalin-5-ylethyhamino)picolinic acid;
{Ry-8-chioro-3-({1-(2-cyano-7-methyl-3-(4-(5-methvlisoxazol-3-
vhpiperazin-1-yhguinoxalin-5-yhethyhamino)picolinic acid;
{Ry-8-chioro-3-{(1-(2-cyano-7-methyl-3-(2-ox0-{1 4'-bipiperidin}-1'-
vhquinoxalin-5-yhethyhamino)picolinic acid,
{Ry-3-((1-{2~cyano-7-methyb-3-morpholinoquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-3-((1-(2~cyano-3-(3,3-difluoropyrrolidin-1~-yh-7-
methyiguinoxalin-S-yhethyamino}picolinic acid;
{Ry-G-chioro-3-((1-2-cyano-3-{4 4-diflucropiperidin-1-y)-7-
(triffuoromethoxyiquinoxalin-5-yhethyhamino)picolinic acid;
{Ry-3-chiorg-2-cyano-8-{{1-{2-cyano-3-(4 4-difiuoropiperidin-1-yh-7-
methyiguinoxalin-5-yiethyliaminobenzoic acid;
{Ry-2-cyano-8-((1-(2-cyanc-3-(4 4-diftluoropiperidin-1-y-7-

methviguinoxalin-S-yhethyamino)benzoic acid;
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3-({{1R)-1-(Z2-cyano-3-(5,5-diflucro-2-azabicyclof2.2. 1Theptan-2-yi-
7-methylguinoxalin-S-yhethyljamino}picolinic acid;

{Ry-3-{(1-2-cyano-7-methyl-3-(2-oxa-8-azaspiro]3.3Jheptan-g-
vhquinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-({({R)}-1-(2-cyano-3-({R}-3,3-diflugro-4-
{hydroxymethyhpyrrolidin-1-yl)-7-methylguinoxalin-5-
vhethyiamino)picolinic acid;

S-chioro-3-(({(R)-1-(2-cyano-3-{((8)-3,3-difluoro-4-
(hydroxymethyhpyrrolidin-1-y)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

S-chioro-3-(({(R)-1-(2-cyano-3-((8)-3,3-difluorn-4-
{methoxymethyhpyrrolidin-1-y)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

8-chloro-3-(((R)-1-{2-cyano-3-{(R)-3,3-diflucro-4-
{methoxymethyhpyirolidin-1-yi}-7-methylaguinoxalin-5-
yhethyllamino)picolinic acid;

&-chioro-3-(({R}-1-{2-cyano-3-((18,4R)-2,2-difluoro-7-
azabicyclol2.2. 1lheptan-7-yi)-7-methylquinoxalin-5-
yhethyllamino)picolinic acid,

8-chioro-3-{({R}-1-(2-cyano-3-({1R,45)-2, 2-difluoro-7-
azabicycio[2.2 1lheptan-7-yh-7-methylguinoxalin-5-
yhethylamino}picolinic acid;

§-chiloro-3-({{R}-1-(2-cyano-3-({1R,58 68)-6-(methoxymethyl}-3-
azabicycio]3.1.0Jhexan-3-yh-7-methyiguinoxalin-5-
yhethyamino}picolinic acid,

§-chioro-3-({{1R)-1-(2-cyano-3-(6-methoxy-3-
azabicyclo]3.1.0thexan-3-yD-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;

S-chioro-3-(({{(1R)-1-(2-cyano-3-(6-fluoro-3~azabicyclo[3.1.0thexan-
3-y-7-methylguinoxalin-5-yhethylamino)picolinic acid;

(Ry-G-chioro-3-{(1-(2-cyano-3-3,4-dihydro-2 8-naphthyridin-2(1H)-
yhi-7-methviquinoxalin-&-yhethyhamino)picolinic acid;

{R)-8-chloro-3-{(1-(2-cyano-3-(7-cyano-3 4-dihydroisoguinolin-
2(1HRy-7-methylguinoxalin-3-yhethyhamino)picolinic acid;
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{R)-6-chioro-3-{({1-(2-cyano-3-(2-oxa-6-azaspirof 3 3jheptan-6-yi)-7-
{iriflucromethylquinoxalin-5-yhethyDamino)picolinic acid;

{R)-8-chioro-3-((1-{2-cyano-3-(3, 3-diftuoropyrrolidin-t-y)-7-
(trifftuoromethyhquinoxalin-5-yhethyhamino)picolinic acid,

§-chioro-3-({{R)}-1-(2-cyano-3-{{3R,5R)-3 5-diftugropiperidin-1-yi)-7-
methyiquinoxalin-5-yheihylamino)picolinic acid;

(R)-8-chioro-3~((1-(2-cyano-7-methyl-3-(6-methyl-5-0x0-3,4,5 .8~
tetrahydro-2 8-naphthyridin-2(1H)-yhauinoxalin-5-yhethyilamino)picolinic
acid;

(R)-G-chioro-3-((1-{2-cyano-7-methyl-3-(7-methyl-8-0x0-3 4,7 8-
tetrahydro-2,7-naphthyridin-2(tH)-yhguinoxalin-5-yhiethyhamino)picolinic
acid;

(R)-6-chloro-3-((1-{2-cyano-7-methyl-3-(1-methyl-8-oxo-1,6-
dihydropyridin-3-yhguinoxalin-5-yhethyhamino}picolinic acid;

&-chioro-3-(((1R)}-1-{Z-cyano-7-methyl-3-(1-methyl-8-oxopiperidin-
3-yhguinoxalin-3-yhethyhamino)picolinic acid;

(R)-8~chiloro~3-((1-{(2-cyano-7-methyl-3-(3-oxopyrrolidin-1-
yhauinoxalin-5-yhethyhamino)picolinic acid;

g-chloro-3-{{(1R)-1-(2~cyano-7-methyl-3-G-methyl-4-oxopyrrofidin-
1-yhquinoxalin-S-yhethyhamino)picolinic ackl;

{Ry-8-chioro-3-({(1-(2-cyano-3-(3,3-dimethyl-4-oxopyrrolidin-1-yi)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;

§-chioro-3-({(1R})-1-(2-cyano-3-(2 2-dioxidotetrahydro-1H-
thienold 4-clpyrrok-5(3H)-yh-7-methyiguinoxalin-5-
yhethyhanmino)picolinic acid;

§-chioro-3-({({(R)}-1-(2-cyano-7-methyl-3-{(3a8,8a8)-teirahydro-1 H-
furol3 4-clpyrrol-5(3H)-yliquinoxalin-5-yhethyhamino)picolinic acid,

S-chioro-3-{({(R)-1-(2-cyano-7-methyl-3-((3aR 8aR)-tetrahydro-1H-
furc[3 4-clpyrrol-5(3H-yhquinoxalin-5-ylethyhamino)picolinic acid;

(Ry-G-chioro-3-((1-{2-cyano-3-morpholine-7-
{triflucromethybquinoxalin-S-yliethyhamino)picolinic acid;

{Ry-8-chioro-3-((1-{2-cyano-7-{difluoromethyl)-3-
morpholineguinoxalin-S-ylethylamino)picolinic acid;

(Ry-8-chioro-3-((1-(2-cyano-7-ethoxy-3-morpholinoquinoxalin-5-

yhethyllamino)picolinic acid;

-428-



WO 2024/238221 PCT/US2024/028261

{R)y-6-chioro-3-({1-(2-cyano-7-methyl-3-{etrahydro-2H-pyran-4-
vhquinoxalin-3-yhethyhamino)picolinic acid;

§-chioro-3-({({R}-1-(2-cyano-3-((R)-4,4-difluoro-3-
(hydroxymethyhpiperidin-1-yl}-7-methviquinoxalin-5-
yvhethyllamino)picolinic acid,

§-chioro-3-{({R)-1-(2-cyano-3-{(8)-4 4-difluoro-3-
(hydroxymethyhpiperidin-1-yh-7-methylquinoxalin-5-
yhethyllamino)picolinic acid;

S-chioro-3-(((R)-1-(2-cyano-3-((S)-2-(hydroxymethyhmorpholing)-7-
methyiquinoxalin-S-yhethyllamino}picalinic acid;

S-chioro-3-(({(R)-1-(2-cyano-3-{(R)-2-(hydroxymethylymorpholing)-7-
methyiquinoxalin-S-yhethyllamino}picaiinic acid;

&-chloro-3-(((R)-1-{2-cyano-3-{((S)-2-{methoxymethyhmorpholing)-
7-methylguinoxalin-3-yhethyllamino)picolinic acid;

g-chioro-3-(({(R)}-1-(Z2-cyano-3-{(R)-2-(methoxymethylymorpholing)-
7-methylguinoxalin-5-yhethyllamino)picolinic acid;

g-chloro-3-{((R)-1-(2-cyano-3-((2R,8R)-2, 5-dimethvimorpholine)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid,;

8-chloro-3-{((R)}-1-(2-cyano-3-((25,53)-2, 5-dimethyimorpholing)-7-
methyiquinoxalin-5-yhethyllamino)picolinic acid;

8-chloro-3-{{(R}-1-(2-cyano-3-{{23,5R}-2, 5-dimethylmorpholing}-7-
methyiquinoxaiin-5-ylethyamino)picolinic acid;

§-chloro-3-({{(R}-1-(2-cyano-3-({(2R,58}-2, 5-dimethylmorpholino}-7-
methyiguinoxalin-5-yhethyhamino)picolinic acid;

3-{{{(R)3-1-(3~((1R,68)-2-oxa-5-azabicyclol4.1 .Olheptan-5-yih-2-
cyano-7-methylquinoxatin-5-ylethyhamino)-8-chloropicolinic acid;

3-{((R)~1-(3-({18,8R)-2-0xa-5~azabicyclo[4.1.0lheptan-5-yh)-2-
cyano-7~-methylquinoxalin-5-ylethyhamino)-8-chloropicolinic acid;

(Ry-&-chioro-3-((1-(Z-cyano-7-methyl-3-(2-0xa-6-
azaspiro[3.4joctan-G-yvhquinoxalin-S-yhethyhaminoypicolinic acid;

3-({(R}-1-(3-((1R,68)-3-oxahicyclo{4 1 .Olheptan-&-yi-2-cyano-7-
methyiguinoxalin-5-yhethyhamino)-&-chioropicolinic acid;

3-{((R31-(3-({18,86R}-3-oxabicycio[4 1. Otheptan-6-yh-2-cyano-7-
methylquinoxalin-S-yljethyhamino)-8-chioropicolinic acid;
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{R)-6-chioro-3-({1-{2-cyano-7-methyl-3-{1 4-oxazepan-4-
vhquinoxalin-3-yhethyhamino)picolinic acid;
3-{{{(R3~1-{3-({1R,58})-6-0xa-3-azabicyclof3.2. T]joctan-3-yi-2-cyano-
7-methylguinoxalin-5-yhethyhamino}-6-chicropicalinic acid,
3-{{({R)~1-(3-((18,5R})-8-oxa-3-azabicyclof3.2. 1joctan-3-yl}-2-cyano-
7-methylguinoxalin-S-yhethylyamino}-8-chioropicolinic acid;
&-chioro-3-{((1R)-1-(2-cyano-3~-({(18)-1-flucro-3-
azabicyclo]3.2.0fheplan-3-yi)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
&-chloro-3-{((1R)-1-{2-cyano-3-((18)-1-fuoro-3-
azabicyclo]3.2.0fheptan-3-yi}-7-methylquinoxatlin-5-
yhethyllamino)picolinic acid;
&-chloro-3-(((R)-1-{2-cyano-3-((38,48)-3-flucro-4-methylpyrrolidin-
1-yh-7-methylquinoxalin-5-yhethyllamino}picolinic acid;
g-chioro-3-(({(R)}-1-(2-cyano-3-{(2R 4 8)-4-fluore-2-methylpyrrolidin-
1-yi)-7-methyviquinoxalin-5-yhethyhamino)picolinic acid,
8-chloro-3-{((R)-1-(2-cyano~-3-((23 4R)-4-fluore-2-methylpyrrolidin-
1-yh-7-methviguinoxalin-g-yhethyllamino)picolinic acid,;
8-chloro-3-{{((R)-1-(2-cyano-3-((2R 4R)-4-flucro-Z-methyipyrrofidin-
1-yh-7-methyiguinoxalin-S-yhethyllamino}picolinic acid;
8-chloro-3-{((R}-1-(2-cyano-3-((23 ,48)-4-fluoro-2-methyipyrrolidin-
1-yh-7-methyiguinoxalin-5-yhethyamino}picolinic acid;
§-chloro-3-({(1R}-1-(2-cyano-3-({18)-1-fluoro-3-
azabicycio]3.1.0lhexan-3-yh-7-methyiquinoxalin-5-
yhethyhanmino)picolinic acid;
&-chioro-3-({{1R)}-1-2-cyano-3-((1R}-1-fluorg-3-
azabicyclo]3.1.0thexan-3-vh-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
S-chioro-3-(({(R)}-1-(2-cyano-3-((R)-3,3-diflucrocyclopentyl)-7-
methylguinoxalin-S-yhethybamino}picolinic acid;
&-chioro-3-{({R}-1-(2-cyano-3-((8)-3, 3-difluorocyclopentyh)-7-
methyiguinoxalin-S-yhethyvhamino)picolinic acid;
{Ry-8-chlora-3-((1-(2-cyano-7-methyl-3-(2-0xa-7-
azaspire[3.5nonan-7-yhquinoxalin-S-yhethyiamino}picolinic acid;
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{R)-6-chioro-3-({1-(2-cyano-7-methyl-3-{1-oxa-7-
azaspiro[3.5lnonan-7-yhiquinoxalin-5-yhethyl)amino)picolinic acid;
{Ry-8-chioro-3-((1-(2-cyano-7-methyl-3-{6-0xa-2-
azaspire[3.4joctan-2-yhquinoxatin-5-yhethyhamino)picalinic acid;
{R)-5-(1-{(B8-chioro-2-(hydroxymethoxy)pyridin-3-ylamino)ethyb-7-
methyb-3-(5-oxa-2-azaspiro{3.4joctan-2-yhquinoxaline-2-carbonilrile
S-chloro-3-{({R)-1-(2-cvano-7-methyl-3-((8)-1-oxa-7-
azaspiro[4 . 4inonan-7-yhguinoxalin-5-yhethylJamino)picolinic acid;
&-chloro-3-{((R)-1-{Z2-cyano-7-methyl-3-((R)-1-oxa-7-
azaspiro[4.4jnonan-7-yhguinoxalin-S-yhethyllamino}picolinic acid;
S-chioro-3-(({(R)-1-(Z2-cyano-7-methyl-3-((8)-2-oxa-7-
azaspiro[4.4inonan-7-yhquinoxalin-5-yhethyllamino)picolinic acid;
&-chloro-3-{((R)-1-{2-cyano-7-methyl-3-((R)-2-0xa-7-
azaspiro[4.4jnonan-7-yhauinoxalin-5-yhjethyljamino)picolinic acid;
{Ry-8-chioro-3-((1-(2-cyano-3-(8,6-diflucro-2-azaspiro{3.3lheptan-2-
yh-7-methylquinoxatin-5-yiethyhamino)picolinic acid;
(R)-8~chiloro~3-((1~(2-cyano-3-(5,5-difluoro-2-azaspiro{3.3theptan-2-
yh-7-methyiquinoxalin-5-yljethyhamino)picolinic acid;
6-chioro-3-({{R}-1-(2-cyano-3-{{8)-5-fluoro-2-azaspire[3.3lheptan-
2-yi-7T-methyiquinoxalin-S-yhethyamino)picolinic acid;
&-chioro-3-({{R}-1-(2-cyano-3-{{R)-5-tfluoro-Z-azaspiro[3.3theplan-
2-yh-7-methyilguinoxalin-5-yhethylamino}picolinic acid;
{Ry-8-chioro-3-((1-(2-cyano-3-(8-flucro-2-azaspire[3. 3theptan-2-yl}-
7-methylguinoxalin-5-yhethyhamino)picolinic acid;
{R)-6-chioro-3-({1-(2-cyano-3-(8-hydroxy-2-azaspire|3.3jheptan-2-
yh-7-methylguinoxalin-5-ylelhylamino)picolinic acid;
S-chioro-3-(((R)-1-(2-cyano-7-methyl-3-((-2-
methvimorpholino)quinoxalin-5-yhethyhamino)picolinic acid;;
S-chioro-3-(({(R)-1-(2-cyano-3-{(8)-3-{(S)-1-hydroxyethyhpiperidin-
1-yh-7-methyiguinoxalin-5-yhethyhamino)picolinic acid;
&-chlore-3-(((R)-1-{2-cyano-3-((8)-3-{(R)-1-hydroxyethylpiperidin-
1-yh-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
8-chloro-3-(((R)-1-{2-cyano-3-((R)-3-((S)-1-hydroxyethypiperidin-
1-yi)-7-methyviquinoxalin-5-yhethyhamino)picolinic acid,
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6-chioro-3-({{R}-1-(2-cyano-3-{{R)-3-((R)-1-hydroxyethyhpiperidin-
1-yh-7-methyiguinoxalin-S-yhethyl)amino)picolinic acid;
{Ry-8-chloro-3-((1-(2-cyano-3-{4 4-diftucroazepan-1-yh-7-
methyiquinoxaiin-5-ylethyamino)picolinic acid;
§-chioro-3-({({R)-1-(2-cyano-7-methyl-3-cis-tetrahydro-1h-
thienof3,4~clpyrrob 5(3H)-yiquinoxalin-5-yhethybamino)picolinic acid;
{Ry-8-chioro-3-((1-(2,7-dimethyl-3-morpholinoquinoxalin-5-
yhethyllamino)picolinic acid;
(Ry-&-chioro-3-((1-(7-methyl-3-morpholinoguinoxalin-5-
yhethyhamino)picolinic acid;
{Ry-&-chioro-3-((1-(7-methyl-3-morpholino-2-
{triftuoromethyiquinoxalin-S-yhethyhamino)picolinic acid;
{(Ry-5-(1-((2-(1 H-tetrazol-5-yliphenvhamino)ethyl)-7-methyl-3-
morpholinoquinoxaline-2-carbonitiile;
{Ry-5-(1-((Z2-cyanophenyhamino)ethy-7-methyi-3-
morpholinoquinoxaline-2-carbonitrile;
{Ry-5-(1-({B-chioro-2-(1 H-telrazol-5-vpyridin-3-yhaminojethyl-7-
methyi-3-morpholinogquinoxaline-2-carbonitrile;
{Ry-5-(1-{{(&-chloro-2-cyanopyridin-3-yhaminoyethyh)-7-methyi-3-
morphaolinoquinoxaline-2-carbonitrile;
{Ry-2-((1-2-cyanc-7-methyi-3-morpholinoquinoxalin-5-
yvhethylhamino)-N-methyibenzamide;
{Ry-8-chioro-3-((1-(2-cyano-7-methyl-3-maorpholincguinoxalin-5-
vhethyliamino)-N-methylipicolinamide;
{R)-6-chioro-3-({1-(2-cyano-7-methyl-3-(morpholino-d&quinoxalin-
S-yhethyhamino)picolinic acid,
(28,38,45,8R)-6-((6~-chioro-3-({(R)-1-(Z-cyano-T-methyl-3-
morpholinogquinoxalin-5-yhethyhamino)picolinoyhoxy)-3 4 ,5-
trihydroxytetrahydro-2H-pyran-2-carboxylic acid; or

a pharmaceutically accepiable salt thereof.

&7. A Compound according to claim 1 which is
{(R)-2-{(1-(3~-(4~-(bicycio]1.1.1]pentan-1-yl-3-d)piperidin-1-yh-2-cyano-7-

methylquinoxalin-5-yhethyhamino)benzoic acid;
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(R)-2-{(1-(2~-cyano-3-{(3-cyanophenyhamino)-7~-methyiquinoxalin-5-
yhethyllaminoybenzoic acid;

2-{({(1R-1-(2-cyano-T-methyl-3-({etrahydrofuran-3-viymethyhaminojguinoxalin-5-
yhethyllaminoibenzoic acid;

(Ry-2-{(1-(2-cyano-7-methyk-3-((oxetan-3-yimethyamino)guinoxalin-5-
yhethyhaminoibenzoic acid;

(R}-2-{(1-(2-cyano-3-{(2-cvanoallyhamino)-7-methylguinoxalin-5-
vhethyhamino)benzoic acid,;

{(R}-2-{(1-(2-cyano-3-(cyclobutylamino}-7-methyiguinoxalin-5-
yhethyhamino)benzoic acid;

{Ry-2~{(1~(2-cyano-3-{(3-(hvdroxymsihyhbicycloft.1. 1]pentan-1-vlamino)-7-
methylguinoxalin-&-yhethyhaminc)benzoic acid;

{R)-2-{(1~-(2-cyano-3-(5,8-dihydroimidazol1  2-ajpyrazin-7{8H)-yh-7~
methylguinoxalin-&-yhethyhamino)benzoic acid;

(R}y-2~{(1~(2-cyano-3-(2,3-dimethyl-5 8-dihydroimidazol1  2-alpyrazin-7 (8H)-yh)-7-
methylguinoxalin-&-yhethyhaminoibenzoic acid;

(R)-2-((1-(2-cyano-3-(5,6-dihydroimidazo{1,5-alpyrazin-7 (8H)-y)-7-
methylquinoxalin-5-yhethvhamincibenzoic acid;

(R}-2-((1-(2-cyanc-3-(8,7-dihydropyrazolo[1, 5-alpyrazin-5(4H)-y}-7-
methyiquinoxalin-5-yhethyhaminobenzoic acid;

(R}-2-((1-(2-cyano-7-methyl-3-(piperazin-1-yhguinoxalin-3-yhethyhamino}benzoic
acid;

(Ry-2-((1-(2-cyano-7-methyl-3-4-methyipiperazin- 1-yhguinoxalin-5-
yhethyhamino)benzoic acid;

{(R}-2-((1-(3~(azepan-1-yi)-2-cyano-7-methyiquinoxalin-S-yhethyllamino)benzoic
acid;

(R)y-2-((1-(2-cyano-7-methyl-3-(Z-oxa-8-azaspirof4. 5jdecan-8-yhguinoxalin-5-
yhethylaminoybenzoic acid;

(R)-2-{(1-(2~-cyano-7-methyl-3-(2-oxa-7-azaspirof3. 5nonan-7-yhquinoxalin-5-
yhethyhaminolbenzoic acid;

(Ry-2-{(1-(2-cyano-7-methyl-3-(G-azaspiro[2. Sjoctan-&-yhiquinoxalin-5-
yhethylaminoibenzoic acid;

(R}-2-{(1-(3-(azetidin-1-yh-2-cyano-7-methylquinoxalin-S-yhethylamino)benzoic
acid;

2-{{(1R)-1-(2-cyano-3-(2-hydroxy-8-azaspirof4. 5ldecan-8-vi}-7-methylquinoxalin-5-
yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-7-methyl-3-(4-methylipiperidin-1-yhguinoxalin-5-
yhethyllaminoybenzoic acid;

2-{({(1R-1-(2-cyano-T-methyl-3-(octahydro-2H-4, 7-ethanoisoindol-2-yhquinoxalin-
5-yhethyhamino)benzoic acid;

2-{{{(1R)-1-(2-cyano-3-(6,6-dimethyi-3-azabicycio]3.2.0lheptan-3-yl}-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;

(R}-2-{(1-(2-cyano-7-methyl-3-(2-azaspiro[3. 3theptan-2-yliquinoxalin-5-
vhethyhamino)benzoic acid,;

(R}-2-{(1-{2-cyano-3-(2-azadispiro[3.1.36.141decan-2-yh)-7-methyiquinoxaiin-5-
yhethyhamino)benzoic acid;

(Ry-2~{(1~(2-cyano-7-methyl-3-{4-oxa-7-azaspirof2. Sloctan-7-yhauinoxalin-5-
vhethyhamino)benzoic acid;

2-{{{1R)-1-{Z2-cyano-7-methyl-3-(5-melhyihexahydropyrolo[3,4-clpyrrob-2(1H)~
yhguinoxalin-5-yhethylaminojbenzoic acid;

2-{{(1R}-1-(2-cyano-~-3-(2~cyclopropyimorpholino)-7-methylquinoxalin-&-
yhethyhamino)benzoic acid;

2-({{1R)-1-(Z-cyano-3-(2-cyclopropyl-G-methyimorpholino)-7-methylquinoxalin-5-
yhethyDamino)benzoic acid;

2-{{{(1R)}-1-(3-(&-oxa-3-azabicycio[3.1. 1]heptan-3-y)-2-cvano-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

(R}-2-((1-(3-(3-azabicyclo[2.1. 1lheptan-3-yi}-2-cyano-7-methyiquinoxalin-5-
yhethybamino)benzoic acid,

2-({(1R}-1-(3-(3-azabicyclof3.1.0lhexan-3-yl}-2-cyano-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

{(R}-2-((1-(2~cyano-3-(8-{4-cyanophenyl)-2 8-diazaspiro[3.3theptan-2-yi)-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;

2-{((1R-1-(2-cyano-7-methyl-3-(Z-methvimorpholino}guinoxalin-5-
yhethylaminobenzoic acid;

2-{{(1R}~1-(2-cyano-3-(2-cyclopropyl-d~-methylimorpholing)-7-methyiquinoxalin-5-
yhethyhaminolbenzoic acid;

2-{{{1R}-1-{3-(3,8-diazabicyclo[3.1. 1theptan-6-yi}-2-cyano-7-methyiquinoxalin-&-
yhethylaminoibenzoic acid;

(R}-2-{(1-(3-(7-azabicyclo[2 2. 1}heptan-7-yi}-2-cyano-7-methyiquinoxalin-5-
yhethyhanmino)benzoic acid;

(R)-2-{(1-(3-(2-azaadamantan-2-yi)-2-cyano-7-methylguinoxalin-5-
yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-3-(1-{methoxymethyl~-4-methyl-2-azabicyclof2 1. 1hexan-2-yl)-
7-methyiguinoxalin-S-yhethyamino}benzoic acid;

2-{({(1R-1-(2-cyano-3-8-((dimethylamino)methyl)-6-oxa-8-azaspiro{4 Sjdecan-9-
yh-7-methyiquinoxalin-5-yhethyhamino)benzoic acid;

(R)-2-{(1-(3-(2-azabicycloi2 2. 2]octan-2-yh-2-cyano-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1R)-1-{3-(2-azabicyclof2 2. 1}heptan-2-yh)-2-cyano-7-methyiquinoxalin-5-
vhethyhamino)benzoic acid,;

2-{{(1R}-1-(2-cyano-3-(hexahydro-3,5-methanocyciopentafblpyrrol- 1{2H)-y-7-
methylguinoxalin-&-yhethyDamino)henzoic acid;

2-{{(1Ry-1-{2-cyano-3-(1-(hydroxymethyl}-8-azabicyclo{3.2.1}octan-8-yh-7-
methylguinoxalin-&-yhethyhaminc)benzoic acid;

{R}-2-{(1-(3-(2-azabicyciof2. 1. 1}hexan-2-yl)-2-cyano-7-methylquinoxalin-5-
yhethyDamino)benzoic acid;

2-{{(1R}-1-(Z-cyano-T-methyl-3-CG-methyimorpholino)quinoxalin-5-
yhethyhamino)benzoic acid;

2-({{1R)-1-(Z-cyano-7-methyl-3-(2-methyi-4-(pyridin-3-yimethylipiperazin-1-
yhguinoxalin-S-yhethyllaminojbenzoic acid;

2-{{{(1R}-1-(2-cyano-7-methyl-3-2-methyiazetidin-1-yliquinoxalin-5-
yhethyhamino)benzoic acid;

2-({{(1R)-1-(2-cyano-3-(2, 3-dimethyimorpholing)-7-methyiguinoxalin-5-
yhethybamino)benzoic acid,

2-({{1R}-1-(2-cyano-3-(3-hydroxy-2-(2-methoxyphenylipyrrolidin-t-yl)-7-
methyiquinoxalin-5-yiiethyhaminc)benzoic acid;

(R}-2-((1-(2~cyano-3-(3 4-dihydroguinolin-1(2H)-y- 7-methylquinoxalin-5-
yhethybamino)benzoic acid,

2-{((1R-1-(2-cyano-3-G-hydroxypipernidin-1-v)-7~-methyiguinoxalin-5-
yhethyhaminoybenzoic acid,

2-{{(1R}~1-(2-cyano-3-(3-hydroxy-3-methylpiperidin-1-yb-7-methylquinoxalin-5-
yhethyhaminolbenzoic acid;

2-{{{(1R}-1-(2-cyano-3-(2-{(4-hydroxy-4-methylietrghydro-2H-pyran-3-yhpyrrolidin-1-
yh-7-methyiquinoxalin-S-yhethyhamino)benzoic acid;

2-{{(1R)-1-{2-cyano-3-{8-hydroxy-3-azabicycio[3.2.1}joctan-3-yi)-7-
methylquinoxalin-5-yhethyhamino}benzoic acid;

2-{{(1R)-1-(2-cyano-3-(5-hydroxy-2-azabicycio[2. 2. 2]jocian-2-y)-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
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2-{{(1R}~1-(2-cyano-3-B-hydroxyhexahydro-3,5-methanocveiopentalblpyirol-
1(EH-yh-7-methyiquinoxalin-5-viethyhamino)benzoic acid;
2-{{(1R}-1-(2-cyano-3-G-{4-cyanophenyl)-3 8-diazabicyclof3.1 1theptan-3-y[-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
2-{{{(1R)-1-(2-cyano-3-G-hydroxy-6-methylk-3-azabicyclof3 1.1 heptan-3-yvi-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;
2-{{(1R)-1-{2-cyano-3-{5-(4-cyanophenyl)-2,5-diazabicyclo[2. 2 1Theptan-2-y1}-7-
methylguinoxalin-5-yhethyhamino)benzoic acid;
2-{{(1R1-(2-cyano-7-methyl-3-(5-phenyl-2-azabicycloi2 2 1}heptan-2-
yiguinoxalin-8-yhethyhamino)benzoic acid;
2-{{(1Ry1-(3-(7-{tert-buty})-8,7-dihydropyrazolo]1,5-alpyrimidin-4(5H)-y)-2-cyano-
7-methylguinoxalin-S-yhethyamino}benzoic acid;
{(R)-2-{(1~-(2-cyano-T-methyl-3-(1-msthyi-1,4,5 7-telrahydro-8H-pyrazolo}3 4-
clpyridin-S-yhguinoxalin-5-yhethyllamino)benzoic acid,;
(R)y-2~{(1~(Z2-cyano-7-methyl-3-(5,6,8 9-letrahydro-7H-imidazo[1,2-d}{1,41diazepin-
7-yhaguinoxalin-5-yhethylaminobenzoic acid;
(R}-2-({1-2-cyano-7-methyl-3-(4-(pyridin-Z-yhpiperazin-1-yiquinoxalin-5-
yhethyDamino)benzoic acid;
(R}-2-{(1-2-cyanc-7-methyl-3-(4-(pyridin-3-yiipiperazin-1-yliquinoxalin-5-
yhethyhamino)benzoic acid;
(R}-2-((1-(2-cyano-3-(4-(G-cyano-1-methyl-1H-pyrazol-4-yiipiperazin-1-vh)-7-
methylquinoxalin-S-yliethyhaminc)benzoic acid;
(Ry-2-((1-2-cyano-7-methyb-3-(4-(1-methyl-1H-pyrazoi-d-yhpiperazin-1-
yhauinoxalin-5-yhiethylamino}benzoic acid;
{(R}-2-((1-(2~cyano-7-methyl-3-(4-(pyridin-4-ypiperazin-1-yiquinoxalin-5-
yhethybamino)benzoic acid,
(R)y-2-((1-(2-cyano-7-methyl-3-(4-phenyipiperazin-1-yhquinoxalin-5-
yhethylaminobenzoic acid;
(R)-2-{(1-(3~-(4-(4-{(aminomethyl)phenyipiperazin~-1-yh-2-cyano-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;
{(Ry-2-{(1-(2-cyano-7-methyl-3-(4-(3-methylisoxazol-5-ylipiperazin-1-yhquinoxalin-
5-yhethyhamino)benzoic acid;
(R}-2-{(1-{2-cyano-3-{4-(3-cyanophenyipiperazin-1-yi}-7-methylguinoxalin-5-
yhethyhanmino)benzoic acid;
(R)-2-{(1-(2-cyano-3-{4-(2 B-dimethylphenyhpiperazin-1-y)-7-methylquinoxalin-5-
yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-7-methyl-3-(4-(o-tolyhpiperazin~-1-yhquinoxalin-5-
yhethyllaminoybenzoic acid;
(R)-2-{(1-(2-cyano-3-(4-(3-cyano-2-methyiphenyhpiperazin-1-yh)-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
(Ry-2-{(1-(2-cyano-3-(4-(2-cyanopyridin-3-yhpiperazin-1-y-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;
(R}-2-{(1-{2-cyano-3-{4-(5-cyanopyrimidin-2-yhpiperazin-1-yh-7-methyiquinoxalin-
S-yhethylaminoYbenzoic acid;
{(R}-2-{(1-{2-cyano-3-(4-{3-cyano-1-methyl-1H-indazol-7-ypiperazin-1-y-7-
methylguinoxalin-&-yhethyDamino)henzoic acid;
{(R}y-2~{(1~{2-cyano-3-{4-2-cyanophenyipiperazin-t-yi}-7-methylguinoxalin-5-
vhethyhamino)benzoic acid;
{R)-2-{(1~-(2-cyano-T-methyl-3-{4-(4-(methylcarbamoyhphenyi)piperazin-1-
yhquinoxalin-5-yhethylamino}benzoic acid;
(R)-2~{(1~-(3-{(4-{4~carbamoyiphenyhpiperazin-1-y)-2Z-cyano-7-methviguinoxalin-&-
yhethyhamino)benzoic acid;
(R}-2-({1-(2-cyano-3-(4-(4-cyanophenyhpiperazin-1-yi}-7-methylquinoxalin-5-
yhethyDamino)benzoic acid;
(R}-2-{(1-(2-cyanc-3-{4-{d-cyano-2-methviphenyhpiperazin-1-yi)-7-
methyiquinoxalin-5-yhethyhaminobenzoic acid;
(R}-2-((1-(2-cyanc-3-{(4-(8-cyancisoquinolin-S-yhpiperazin-1-yf-7-
methylquinoxalin-S-yliethyhaminc)benzoic acid;
(Ry-2-((1-(2-cyano-3-(4-{4-cyano-7-hydroxynaphthalen-1-yhpiperazin-t-y)-7-
methyiquinoxalin-5-yiiethyhaminc)benzoic acid;
{(R}-2-((1-(2~cyano-3-(4-{4-cyano-G-hydroxynaphthaien-1-yhpiperazin-t-yl)-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;
(R)y-2-((1-(2-cyano-3-(4-(4 S-dicyanonaphthalen-1-yhpiperazin-1-vh-7-
methylquinoxalin-S-yhethyhamino)benzoic acid;
(R)-2-{(1-(2~-cyano-7-methyl-3-(4-(oxetan-3-yhpiperazin-1-yhquinoxalin-5-
yhethyhaminolbenzoic acid;
(Ry-2-{(1-(2-cyano-7-methyl-3-E-(etrahydro-2H-pyran-4-yhpiperazin-1-
yhguinoxalin-5-yhethyamino)henzolc acid;
(R}-2-{(1-(2-cyano-3-{4-cyclopropyipiperazin-1-yh-7-methyiguinoxalin-5-
yhethyhanmino)benzoic acid;
(R)-2-{{(1-(2-cyano-7-methyl-3-(4-(1-methyl- 1H-pyrazole-4-carbonylipiperazin-i-
yhquinoxalin-5-yhethyllaminoybenzoic acid;
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(R)-2-{(1-(3~(4-benzovipiperazin-1-yh-2-cyano-7-methylquinoxalin-5-
yhethyllaminoybenzoic acid;
(R}-2-{(1-(2-cyano-3-(4-{cyclopentanecarbonylpiperazin-1-yi-7T-methyiquinoxalin-
5-yhethyhamino)benzoic acid;
(Ry-2-{(1-(2-cyano-3-(4-(cyclopropanecarbonvhpiperazin-1-yi}-7-methylquinoxalin-
S-yhethyhamino)benzoic acid;
(R}-2-{(1-(3-{(4-acetylpiperazin-1-y)-2-cyano-7-methylquinoxalin-5-
vhethyhamino)benzoic acid,;
{(R}-2-{(1-(3-(4-(1H-pyrazol-1-yhpiperidin-1-yh-2-cvano-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;
{(Ry-2~{(1~(2-cyano-7-methyl-3-{4-(4-methyl-1H-pyrazoi-1-ylipiperidin-1-
vhquinoxalin-S-yhethyllaminoybenzoic acid;
{(R)-2-{(1~-(2-cyano-T-methyl-3-(d-(1-methyl-1H-pyrazol-3-ylpiperidin-1-
yhquinoxalin-5-yhethylamino}benzoic acid;
{(R)y-2~{(1-(3-{(4-(1H-pyrazol-3-yipiperidin-1-yh-2-cyano-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;
(R}-2-({(1-2-cyano-7-methyl-3-(4-(1-methvi-1H-pyrazol-5-yhpiperidin-1-
yhguinoxalin-S-yhethyllaminojbenzoic acid;
{(R}-2-{(1-(2-cyano-3-{4-{d-methoxyphenyhpiperidin-1-yl-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;
(R}-2-((1-(2-cyanc-3-{4-methoxypiperidin-1-y-7-methyiquinoxalin-5-
yhethybamino)benzoic acid,
(Ry-2-((1-(2-cyano-3-(4-hydroxypiperidin-1-yh-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;
{(R}-2-((1-(3~({1 4 -bipipendin}1'-yl}-2-cyano-7~-methylguinoxalin-5-
yhethybamino)benzoic acid,
(R)-2-((1-(2-cyano-3-(4-(dimethviamino)piperidin-1~-yh-7-methylguinoxalin-5-
yhethylaminobenzoic acid;
(R)-2-{(1-(2~-cyano-3-{4-cyclopentyipiperidin-1-y-7-methylquinoxalin-5-
yhethyhaminolbenzoic acid;
{(Ry-2-{(1-(2-cyano-3-(4-cyclobutylpiperidin- 1-y-7-methyiquinoxalin-5-
yhethylaminoibenzoic acid;
(R}-2-{(1-(2-cyano-3-{4-cyanopiperidin-1-y)-7-methylquinoxalin-5-
yhethyhanmino)benzoic acid;
(R)-2-{{1-(2-cyano-7-methyl-3-(1-oxa-8-azaspirof4. 5ldecan-8-ylquinoxalin-5-
yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-7-methyl-3-(1-oxa-7-azaspiro[3.5nonan-7-yhquinoxalin-5-
yhethyllaminoybenzoic acid;
(R}-2-{(1-(2~-cyano-3-{4-methoxy-4-methyipiperidin-1-yh-7-methviquinoxalin-5-
yhethyllaminoibenzoic acid;
(Ry-2-{(1-(2-cyano-3-(4-cyano-4-methvipiperidin-1-yh-7-methyiguinoxalin-5-
yhethyhaminoibenzoic acid;
2-{{(1R)-1-{2-cyano-7-methyl-3-G-(pyridin-2-vhpyrrolidin-1-yliquinoxalin-5-
vhethyhamino)benzoic acid,;
2-{{(1R»1-(2-cyano-7-methyl-3-(3-(pyridin-4-yhpyrrolidin- 1 -yquinoxalin-5-
yhethyhamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-7-methyl3-G-phenyipyrrolidin-1-yhauinoxalin-5-
vhethyhamino)benzoic acid;
2-{{{1R)-1-{2-cyano-3-(3-(1,3-dihydroxypropan-2-yhpyrrolidin-1-yh-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
2-{{(1R}-1-(2-cyano-T-methyl-3-(1-oxa-8-azaspirof3 4joctan-8-yhauinoxalin-5-
yhethyhamino)benzoic acid;
2-({{1R)-1-(Z-cyano-7-methyl-3-(2-oxa-7-azaspirofd 4jnonan-7-yhquinoxakin-5-
yhethyDamino)benzoic acid;
2-{{{(1R)}-1-(2-cyano-7-methyl-3-(spirofbicyciof2. 2. 1lheptane-2, 3 -pyrrolidin-1™-
yhguinoxalin-S-yhethyhamino)benzoic acid;
2-({{(1R)-1-(2-cyano-3-(8 9-dihydroxy-6-oxa-2-azaspiroj4 . 8ldecan-2-y)-7-
methylquinoxalin-S-yliethyhaminc)benzoic acid;
2-({{1R}-1-(2-cyano-3-{(4-(4-cyanophenyi-3-methyipiperazin-1-yi-7-
methyiquinoxalin-5-yiiethyhaminc)benzoic acid;
2-(((1R}-1-(2-cyano-7-methyl-3-(2-methyi-4-phenyipiperazin- 1-yiguinoxalin-5-
yhethybamino)benzoic acid,
2-(((1R1-(2-cyano-3-(4-(3-cyanophenyl-2-methyipiperazin-1-yH-7-
methylquinoxalin-S-yhethyDamino)benzoic acid;
2-{{(1R-1-(2-cyano-3-(4-(2-cyanophenyl-2-methyipiperazin-1-yi)-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;
2-{{(1R-1-(2-cyano-3-{4-(4-cyanophenyh-Z-methyipiperazin-1-yh-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
2-{{(1R)-1-{2-cyano-3-{4-(2-cyano-S-methyiphenyh-2-methyipiperazin-1-yh-7-
methylquinoxalin-5-yhethyhamino}benzoic acid;
2-{{(1R)-1-(2-cyano-3-{B-hydroxy-2-azabicycio[2. 2. 2]jocian-2-y)-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
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2-{{(1R1-(2-cyano-T-methyl-3-(1,2,3,4-tetrahydro-1,4-epiminonaphthalen-9-
yhguinoxalin-5-yhethyDamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(5,7-dihydro-8H-pyrrolo]3,4-Dipyrazin-G-yh-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
(Ry-2-{(1-(2-cyane-3-(1,3-dihydro-2H-pyrrolo]3,4-clpyridin-2-yi}-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;
(R}-2-{(1-(2-cyano-3-(§,7-dihvdro-6H-pyrroic]3,4-blpyridin-8-yH-7-
methylguinoxalin-5-yhethyhamino)benzoic acid;
{(R}-2-{(1-(2-cyano-3-(4-cyanoiscindolin-2-yi}-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;
{(Ry-2~{(1~(Z2-cyano-3-(5-(hydroxymethybisoindolin-2-yh-7-methyiguinoxalin-5-
vhethyhamino)benzoic acid;
{(R)-2-{(1~-(Z-cyano-T-methyl-3-(5-msthyiisoindolin-2-yhquinoxalin-5-
yhethyDamino)benzoic acid;
(R)-2~{(1~(2-cyano-3-(8,6-dimethoxyisoindolin~-2-yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid;
2-({{1R)}-1-(Z-cyano-7-methyl-3-(etrahvdro-1H, 3H-spirofpyrrolo]2, 1-¢l{1 4joxazine-
4,51, 3loxazinan}-3'-yhguinoxalin-S-yhethyllaminobenzoic acid;
2-{{{(1R)-1-(2-cyano-3-(decahydro-2H-cycloocta[cipyirol-2-yh-7-methyiquinoxalin-
S-yhethyhaminoibenzoic acid;
2-({{(1R}-1-(2-cyano-7-methyl-3-(8-azatricyclof4.3.0.02,5nonan-8-ylquinoxalin-5-
yhethybamino)benzoic acid,
(Rp-2-((1-(G-(1H,3H ,4H-3a,6a-(melhanooxymethano)furof 3, 4-clpyrrol-5(6H)-yi)-2-
cyano-7-methylguinoxalin-5-yhethyhamino)benzoic acid;
2-(((1R}-1-(2-cyano-3-(8-hydroxy-6-azaspirof 3 4Joctan-8-yh-7-methyiguinoxalin-5-
yhethybamino)benzoic acid,
(R)y-2-((1-(2-cyano-7-methyl-3-G-(pyridin-2-yhazetidin-1-vhguinoxalin-5-
yhethylaminobenzoic acid;
(R)-2-{(1-(2~-cyano-7-methyl-3-(3-(pyridin-3-yhazetidin-1-yhauinoxalin-5-
yhethyhaminolbenzoic acid;
(Ry-2-{(1-(2-cyano-7-methyl-3-(3-phenyiazetidin-1 -yhquinoxalin-§-
yhethylaminoibenzoic acid;
(R}-2-{(1-(2-cyano-3-(3-methoxyazetidin- 1-yh-7-methylquinoxalin-5-
yhethyhanmino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(3-cyanoazetidin-1-ybh-7-methylquinoxalin-5-
yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-3-(7-{4-cyanophenyl)-2, 7-diazaspiro{3.5inonan-2-yh-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;
2-{({(1R}~1-(2-cyano-3-(8-hydroxyoctahydro-2H-4, 7-methancisoindol-2-yi}-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
2-{{(1R-1-(2-cyano-7-methyk-3-(5-methyl-2-azabicycloi2 2 1lheptan-2-
yhguinoxalin-5-yhethyDamino)benzoic acid;
2-{{(1R)-1-{2-cyano-7-methyl-3-(1-methyltetrahydrospiro{furo{3,4-bjpyrrole-3,4'-
piperidin}-12H)-yhquinoxalin-5-ylethvhamino)benzoic acid,
2-{{(1R}-1-(2-cyano-3-(1-(hydroxymethyllisoindolin-2-yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid;
2-{{(1Ry1-{2-cyano-3-(3-hydroxyoctahydro-1 H-indob-1-y-7-methyiguinoxalin-5-
vhethyhamino)benzoic acid;
2-{{(1R)}-1-{Z2-cyano-7-methyl-3-(1-melhyioctahydro-2H-isoindol-2-yl)quinoxalin-5-
yhethyDamino)benzoic acid;
{(R}y-2-{(1~(Z2-cyano-7-methyl-3-(methyl{((5,8,8,8-tetrahydro-{1,2, 4}irlazoiof4,3-
dli1 4loxazepin-3-yiimethyhaminoquinoxalin-5-yhethyhamino)benzoic acid;
2-({{1R)}-1-(Z-cyano-7-methyl-3-(methyl({(5,6,7 8-tetrahydroimidazoft, 2-ajpyridin-7-
yhmethyhamino)quinoxalin-S-ylethyhaminoibenzoic acid;
(R}-2-((1-{2-cyanc-3-{{cyclopropyimethy{methyhamino)-7-methyviquinoxalin-5-
yhethyhamino)benzoic acid;
2-({{(1R}-1-(2-cyano-3-{{(1-hydroxy-2, 3-dihydro-tH-inden-1-
yhmethyh{methyhamino)-7-methvlguinoxalin-S-ylethyhlamino)benzoic acid;
(Ry-2-((1-(2-cyano-3-(dimethylamino)-7-methyiquinoxalin-5-yhethyhaminojbenzoic
acid;
2-(((1R}-1-(2-cyano-7-methyl-3-(methyl{1-methyl-2 3-dihydro-1H-inden-2-
yhaminoauinoxalin-S-yhethylamino)benzoic acid;
2-{((1R-1-(2-cyano-3-{(2-methoxy-2,3-dihydro-1H-inden~-1-yhi{methyhamino)-7-
methylquinoxalin-S-yhethyhamino)benzoic acid;
2-{{(1R}-1-(2-cyano-3-(3-(4-cyanophenyl)-3,8-diazabicyclo[3.2. 1]octan-8-y)- 7~
methylquinoxalin-5-yhethyhamino)benzoic acid;
2-{{{(1R)-1-(2-cyano-3-(3-{4-cyanophenyh)-3 6-diazabicyclof3. 1. tiheptan-6-y}-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
(R}-2-{(1-(2-cyano-7-methyl-3-(etrahydro-2H-pyran-4-yhguinoxalin-5-
yhethyhamino)benzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3-(piperidin-4-yhouinoxalin-53-yhethyliamino)benzoic
acid;
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(R)-2-{(1-(2~-cyano-7-methyl-3-(1-methylipiperidin-4-yhguinoxalin-5-
yhethyllaminoybenzoic acid;
(R)-2-{(1-(2~-cyano-3-(3,6-dihydro-2H-pyran~-4-yl-7-methylquinoxalin-5-
yhethyllaminoibenzoic acid;
(Ry-2-{(1-2-cyano-7-methyl-3-(1,2,3,8-tetrahydropyridin-4-yhguinoxalin-5-
yhethyhaminoibenzoic acid;
(R}-2-{(1-{2-cyano-7-methyt-3-(1-methyl-1,2,3 &-tetrahydropyridin-4-yhiquinoxalin-
S-yhethylaminoYbenzoic acid;
{(R}-2-{(1-{2-cyano-3,7-dimethylguinoxalin-5-yhethyhamino)benzoic acid,;
{(R}-2-{(1~-(2-cyano-3-(1-(4-cyanophenyhpiperidin-d-yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acidg;
{(Ry-2-{(1~(3-(1-aceiylpiperidin-4-yl}-2-cyano-7-methyiguinoxalin-5-
yiiethyhamino)benzoic acid;
(R}y-2~{(1-(3-(1-acetyl1,2,3 6-tetrahydropyridin-4-yl)-Z2-cyano-7-methylquinoxalin-5~
yhethyhamino)benzoic acid;
(R)-2-({1-(E-cyanc-3-({4-cyanophenyhethynyl-7-methyiquinoxalin-5-
yhethyDamino)benzoic acid;
(Ry-2-{(1-Z-cyano-7-methyl-3-(1-methyi-1H-pyrazol-3-yhguinoxalin-5-
yhethyhamino)benzoic acid,
{Ry-2-((1-2-cyano-7-methyl-3-{pyridin-2-ylquinoxalin-5-yhethybhamino)benzoic
acid;
(R}-2-((1-(2-cyano-7-methyl-3-(pyridin-3-yhguinoxalin-S-yhethyhamino)benzoic
acid;
(Ry-2-((1-2-cyano-7-methyk-3-(1-methyi-tH-pyrazol-4-yhguinoxalin-5-
yhethybamino)benzoic acid,
(R}-2-((1-(2~cyano-7-methylk-3-(1-methyl- 1H-imidazok-4-ylquinoxalin-5-
yhethylaminoybenzoic acid;
(R)-2-{(1-(2-cyano-3-(1-{4-cyanophenyi}-1H-pyrazol-4-yh-7-methviquinoxalin-5-
yhethyllamino)benzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3-(pyridin-4-yliquinoxalin-S-y)ethyhamino)benzoic
acid;
(R)-2-{(1-(2-cyano-7-methyl-3-phenyiguinoxalin-5-yhethyhamino)benzoic acid;
(R}-2-{(1-(2-cyano-7-methyh-3-(p-tolyhquinoxalin-5-yhethylamino}oenzoic acid;
{(R}-2-{(1-(2-cyano-3-(3-methoxyphenyh-7-methylguinoxalin-5-
yhethyllamino}benzoic acid;
{(R}-2-{(1~(2-cyano-3-(3-(2-cvanopropan-2-yhphenyl)-7-methylguinoxalin-5-

yhethyhamino)benzoic acid;
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(R)-2-{(1-(2~-cyano-3-(3-cyanophenyl)-7-methylguinoxalin-&-ylethyhamino)benzoic
acid;

(R}-2-{(1-(2~-cyano-7-methyl-3-(1H-pyrazol-4-yhquinoxalin-5-
yhethyllaminoibenzoic acid;

(Ry-2-{(1-(2-cyano-3-(1H-imidazol-4-y-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;

(R}-2-{(1-(2-cyano-7-methyh-3-(o-tolyhquinoxalin-5-yhethylamino}oenzoic acid;

(R}-2-{(1-{2-cyano-3-{1-{4-cyanophenyi}-1H-imidazol-4-yh-7-methyiguinoxalin-5-
yhethyhanmino)benzoic acid;

{(R)-2-{(1~-(2-cyano-3-(Z-methoxyphenyb-7-methylguinoxalin-5-
yhethyhamino)benzoic acidg;

{(Ry-2-{(1~(2-cyano-3-{2-cyanophenyl}-7-methylquinoxalin-S-yiethyhamino}benzoic
acid;

(R}-2-{(1-Z-cyano-3-{4-methoxypheny-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid;

(R)-2-({1-(Z-cyano-3-(4-cyanophenyi}-7-methylquinoxalin-5-ylethyhaminoYbenzoic
acid;

2-{{{(1R)}-1-(2-cyano-7T-methyl-3-(1-methyi-2-oxopiperidin-4-yhquinoxalin-5-
yhethyhamino)benzoic acid,

{Ry-2-((1-(2-cyano-3-(4 4-diftluorocyclohexyl)-7-methyiguinoxalin-5-
yhethyDamino)benzoic acid;

(R}-2-((1-2-cyano-7-methyh-3-(1-methyl-8-0x0-1,8-dihydropyridin-3-yhguincoxalin-
S-yhethylyamino}benzoic acid;

(Ry-2-((1-(2-cyano-3-(4-fluorophenyl-7-methyiquinoxalin-a-yhethybaming)benzoic
acid;

{(R}-2-{(1-(3~{4~chiorophenyi-2-cyano-7-methyiquinoxalin-S-yhiethyllamino}benzoic
acid;

2-{((1R}-1-(2-cyano-7-methyl-3-((tetrahydrofuran-3-yiithioiquinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-(({triflucromethyhsulfonyboxyiquinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-3-{{(1-flucrccyclopropyhimethyllamino}-7-methylquinoxalin-5-
vhethyhamino)benzoic acid,;

{(R}-2-{(1-2-cyano-7-methyb-3-(({1-
{trifluoromethyijcyclopropyhmethyliaminojquinoxalin-5-yhethy)amino)benzoic acid,

{(R}y-2~{(1~(2-cyano-3-({(3,3-giflucrocyclobutymethybamino)-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;
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2-{{(1R~1-(2-cyano-3-(((2, 2-difluorocyclopropyimethvhamino)-7-methylguinoxalin-
S-yhethyhaminoybenzoic acid;

2-{({(1R-1-(2-cyano-3-((1-cyciopropyl-2,2 2-triflucroethyhamino)-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;

(Ry-2-{(1-(2-cyano-7-methyb-3-G-(rifluoromethyh)-5,8-dihydro-[1,2 4liriazolof4,3-
ajpyrazin-7 8H}-yhquinoxalin-5-yl}ethyhaminoibenzoic acid;

(R}-2-{(1-(2-cyano-7-methyk-3-(2-(trifluocromethyl}-5,6-dihydroimidazo1 ,2-
ajpyrazin-7 8H»-yhquinoxalin-5-ylethvhamino)benzoic acid;

{(R}-2-{(1-{2-cyano-7-methyl-3-(dH-thieno[3,4-clpyrrol-5 BH)-yiiquinoxalin-5-
yhethyhamino)benzoic acid;

{(Ry-2~{(1~(2-cyano-3-{4-(2 2-diflucroethylpiperazin-1-yh-7-methyiguinoxalin-5-
vhethyhamino)benzoic acid;

{R)-2-{(1~-(2-cyano-T-methyl-3-(4-(2 2, 2-rifluorcethyhpiperazin-1-yauinoxalin-5-
yhethyDamino)benzoic acid;

(R)y-2~{(1~-(2-cyano-3-(2, 2-difluoro-7-azaspiro]3.5inonan-7-yh-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

2-({{1R)}-1-(Z-cyano-3-(2-(fluoromethylimorpholine)-7-methyiquinoxalin-5-
yhethyDamino)benzoic acid;

2-{{{(1R}-1-(2-cyano-3-(2-2-fluorcethymorpholine)-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid;

2-({{(1R)-1-(2-cyano-3-(5 5-difluorohexahydrocyclopentalcipyrrol-2(1H)-y)-7-
methylquinoxalin-S-yliethyhaminc)benzoic acid;

(Ry-2-((1-(2-cyano-3-(2,2-diftluoro-8-azaspiro{3.4]octan-8-yh)-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;

(R}-2-((1-(2~cyano-3-(8 B8-diflucro-2-azaspiro{3. 3}heplan-2-yi)-7-methyiquinoxalin-
S-yhethyhaminojbenzoic acid;

2-{((1R-1-(2-cyano-7-methyl-3-2-(rifluoromethyiimorpholino}quinoxalin-5-
yhethylaminobenzoic acid;

2-{{(1R}-1-(2-cyano-3-2-(Aucromethyhazetidin-1-yb-7-methylquinoxalin-5-
yhethyhaminolbenzoic acid;

2-{{{(1R}-1-(2-cyano-3-(5-(2 2-diflucroethy])-2, 5-diazabicycio[2.2. 1Theptan-2-yi)-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;

(R}-2-{(1-(2-cyano-3-{4-fluoroiscindolin-2-yh-7-methyiquinoxalin-5-
yhethyhanmino)benzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-(1-oxoisoindolin-2-ylquinoxatin-5-

yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-3-(5 8-diflucroisoindolin-2-yh-7-methylguinoxalin-5-
yhethyllaminoybenzoic acid;

(R}-2-{(1-(2-cyano-7-methyk-3-(d-methyil-3-oxopiperazin-1-yhguinoxalin-5-
yhethyllaminoibenzoic acid;

(Ry-2-{(1-(2-cyano-7-methyl-3-(3-oxopiperazin-1-yiigquinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1R)-1-{2-cyano-3-(3, 3-diflucro-4-methoxypiperidin-1-yh-7-methyiguinoxalin-5-
vhethyhamino)benzoic acid,;

2-{{(1R}-1-(2-cyans-3-(3,3-diffuoro-4-methylipiperidin-1-yh)-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

{(Ry-2-{(1~(2-cyano-3-{4 4-difluoro-B-azaspire{2. 5joctan-6-yi}-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;

2-{{(1R»1-{2-cyano-7-methyl-3-3-rifluoromethypipsridin-1-yhquinoxalin-5-
yhethyDamino)benzoic acid;

(R)-2~{(1~-(2-cyano-3-(3,3-difluoropiperidin-1-yh-7-methviquinoxalin-5-
yhethyhamino)benzoic acid;

2-({{1R)-1-(Z-cyano-3-{4 4-diffucro-3-methoxypiperidin-1-yh-7-methyiquinoxaiin-5-
yhethyDamino)benzoic acid;

2-{{{(1R)}-1-(2-cyano-7-methyl-3-(3 4 4-triflucropiperidin-1-yhguinoxalin-5-
yhethyhamino)benzoic acid;

2-({{(1R}-1-(2-cyano-3-(3,3-difluoro-4-methoxypyrrolidin-1-yh-7-methyiquinoxalin-5-
yhethybamino)benzoic acid,

2-({{1R}-1-(2-cyano-3-(8,8-difluoro-3-oxa-7-azabicyclo{3. 3. 1lnonan-7-yl}-7-
methyiquinoxalin-5-yiiethyhaminc)benzoic acid;

2-(((1R}-1-(2-cyano-3-(8, 9-difluoro-3-azabicyclof3.3 .1 nonan-3-yi-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;

2-{((1R-1-(2~cyano-3-(9,9-difluoro~-1-(thvdroxymethyl)-3-azabicyclof3 . 3. 1jnonan-3-
yh-7-methylquinoxalin-S-yhethyhamino)benzoic acid;

2-{({(1R1-(2-cyano-3-(8,8-difluoro~-3-azabicyclo[3 2.1 Joctan-3-yi)-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;

2-{{(1R-1-(2-cyano-3-(§,5-difluoro-Z-azabicyclo]2 .2 . 2joctan-2-yh-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;

2-{{(1R)-1-{2-cyano-7-methyl-3-(7,7,8 B-tetraflucro-3-azabicyclo[3.3. 1 Inonan-3-
yhguinoxalin-5-yhethylamino)benzoic acid;

2-{{(1R)-1-(2-cyano-3-(6,6-difluoro-3-azabicyclo[3.1 1theptan-3-yi-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
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2-{{(1R1-(2-cyano-T-methyl-3-(1-(rifluoromethyl-3-azabicyclo[3.1 . 0thexan-3-
yhguinoxalin-5-yhethyDamino)benzoic acid;
2-{{(1R-1-(2-cyano-3-(5,8-difluoro-2-azabicyclof2 2.1 Theptan-2-yh-7-
methylquinoxalin-3-yhethyhamino)benzoic acid;
2-{{(1R}-1-(2~cyano-3-(4 4-diffuoro-3,5-dimethyipiperidin-1-yvi}-7-methyiquinoxalin-
S-yhethyhamino)benzoic acid;
(R}-2-{(1-(2-cyano-3-(7,7-difluoro-5-azaspire{2. 4theptan-5-yi}-7-methyiquinoxalin-
S-yhethylaminoYbenzoic acid;
2-{{(1R»1-(2-cyano-7-methyh-3-B-{trifluoromethyl}-3-azabicyclofd . 1. 8lhexan-3-
yiguinoxalin-8-yhethyhamino)benzoic acid;
2-{{(1Ry1-{2-cyano-3-(8,8-difluoro-3-azabicyclo|3.1.0thexan-3-yh-7-
methylguinoxalin-&-yhethyhaminc)benzoic acid;
{(R)-2-{(1~(2-cyano-3-(8,7-dihydrothiazotold, 5-clpyridin-S (4 H)-yi)-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
(Ry-2-{(1~-(2-cyano-7-methyl-3-(2-methyl-8, 7-dihydrothiazolo[4, 5-clpyridin-5 (4 H}-
yhguinoxalin-8-yhethylaminolbenzoic acid;
(R}-2-({1-(Z-cyano-3-(1,1-dioxidothiomorpholino)-7-methyiquinoxalin-5-
yhethyDamino)benzoic acid;
(R}-2-{(1-(2-cyanc-7-methyl-3-(4-(thiazol-2-yhpiperazin-1-yhguinoxalin-5-
yhethyhamino)benzoic acid;
(R}-2-((1-2-cyano-7-methyl-3-(4-(&-{riffluoromethyhpyridin-2-yipiperazin-1-
yhauinoxalin-S-yliethyllamino)benzoic acid;
(Ry-2-((1-2-cyano-7-methyk-3-(4-(&-{triflucromethyhbenzoldithiazol-2-yhpiperazin-
1-yhquinoxalin-5-yhethyhamino)benzoic acid;
{(R}-2-((1-(2~cyano-7-methyl-3-(4-{4-methyithiazol-2-yhpiperazin-t-yhuuinoxalin-5-
yhethybamino)benzoic acid,
(R)y-2-((1-(2-cyano-7-methyl-3-(E-(1-methyl-3-rifluoromethyd- 1 H-pyrazol-4-
yhpiperazin-1-vhguinoxalin-5-yljethyhaminoibenzoic acid;
(R)-2-{(1-(2~-cyano-7-methyl-3-(4-3-(triflucromethyhphenypiperazin-1-
vhguinoxalin-5-yhethyamino)benzoic acid;
{(Ry-2-{(1-(2-cyano-3-(4-(2-flucrophenyhpiperazin-1-yh-7-methylquinoxalin-5-
yhethyllaminoibenzoic acid;
(R)-2-{(1-(3-(4-{2-chiorophenylpiperazin-1-yh-2-cyano-7-methyiguinoxalin-5-
yhethyhamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-{4-(2 4-diflucropheny}piperazin-1-yl)-7-methylquinoxalin-5-

yhethyhamino)benzoic acig;
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(R)-2-{(1-(2~-cyano-3-{4-{4-cyano-2-flucrophenylpiperazin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-(4-{4-(N-methylsuifamoyhphenyi)piperazin-1-
yhguinoxalin-5-yhethyamino}henzolc acid;

(Ry-2-{(1-(2-cyano-3-(4-(4-flucrophenyhpiperazin-1-yh-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;

(R}-2-{(1-(2-cyano-7-methyh-3-(4-(methylsulfonypiperazin-1-yhiquinoxalin-5-
vhethyhamino)benzoic acid,;

{(R}-2-{(1-(3-(4-{4-chlorobenzoyhpiperazin-1-yi}-2-cyano-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

{(Ry-2~{(1~{2-cyano-7-methyl-3-@-(3-(riflucromethyl)-1H-pyrazob-1-ylpiperidin-1-
vhquinoxalin-S-yhethyllaminoybenzoic acid;

{R)-2-{(1~(2-cyano-T-methyl-3-(2-oxo-{1,4'-bipiperidin}-1'-yhquinoxalin-5-
yhethyDamino)benzoic acid;

{(R)y-2~{(1~-(2-cyano-3-(4 4-difluoro-{1,4-bipiperidin}-1-yh-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

(R}-2-({1-2-cyano-7-methyl-3-(4-(triftucromethylipiperidin-1-yhquinoxalin-5-
yhethyDamino)benzoic acid;

(R}-2-{(1-2-cyanc-3-(1,1-diflucro-8-azaspiro]2. Sjoctan-6-yv}-7-methylquinoxalin-5-
yhethyhamino)benzoic acid;

2-({{(1R}-1-(2-cyano-7-methyl-3-(7-methyl-8-0x0-2,7-diazaspiro{4 4]nonan-2-
yhauinoxalin-S-yhethyllamino)benzoic acid;

2-(((1R}-1-(2-cyano-7-methyl-3-(2-oxo-1,7-diazaspirol4 4lnonan-7-ylquinoxalin-5-
yhethyhamino)benzoic acid;

2-(((1R)-1-(2-cyano-3-(7 7-difluoro-2-azaspiro[4 4nonan-2-yi-7-methyiquinoxalin-
S-yhethyhaminojbenzoic acid;

2-(((1R1-(2-cyano-7-methyl-3-(1,1,2 2-tetrafluoro-G-azaspiro{3.4joctan-6-
yhauinoxalin-5-yhethylamino)benzoic acid;

2-{({(1R~1-(2-cyano-3-(4 4-difluoro-3-(hydroxymethyDpiperidin-1-yh-7-
methylquinoxalin-5-yhethyhamino)benzoic acid;

2-{{{(1R}-1-(2-cyano-7-methyl-3-2-(rifluoromethyhazetidin-1-yhguinoxalin-5-
yhethyllaminoibenzoic acid;

2-{{(1R)-1-{2-cyano-3-{4-(2-cyanc-4-(riflucromethylphenyl)-2-methyipiperazin-1-
yi}-7-methylquinoxalin-5-yhethyhamino)benzoic acid;

2-{(1R)-1-(2-cyano-3-{4-(4-flucrophenyl)-Z-methylpiperazin-1-yh-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;
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2-{{(1R-1-(2-cyano-3-(4 4-difluoro-2-methyipiperidin-1-v)-7-methylguinoxalin-5-
yhethyllaminoybenzoic acid;

2-{({(1R-1-(2-cyano-3-(3, 3-difluoro-2-methyipyrrolidin-1-yh-7-methyiguinoxalin-5~
yhethyllaminoibenzoic acid;

(Ry-2-{(1-(2-cyano-7-methyl-3-(3,3,4, 4-tetrafluoropyrrolidin- 1-yhquinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1R)-1-{2-cyano-3-(3,5-difluoropiperidin-1-yh-7-methylquinoxalin-5-
vhethyhamino)benzoic acid,;

2-{{(1R}-1-(2-cyano-3-{4-flucro-2-(morpholine-4-carbonyhpyrrolidin-1-y}-7-
methylguinoxalin-&-yhethyDamino)henzoic acid;

2-{{(1Ry1-{2-cyano-3-(8,8-difluoro-2-azabicyclol2. 2. 1theptan-2-yi)-7-
methylguinoxalin-&-yhethyhaminc)benzoic acid;

{(R)-2-{(1~-(2-cyano-3-(4,8-dihydro-5H-pyrroio]3,4-dlthiazol-5-yi)-7-
methylguinoxalin-&-yhethyhamino)benzoic acid;

{(R}y-2~{(1~-(2-cyano-7-methyl-3-(2-methyl-4 ,6-dihydro-8H-pyrrolof3 4-djthiaz ol-5-
yhguinoxalin-8-yhethylaminolbenzoic acid;

(R}-2-({1-(2-cyanc-3-(5-fluorcisoindolin-Z-yh-7-methyiquinoxalin-&-
yhethyDamino)benzoic acid;

(R}-2-{(1-(2-cyanc-3-(5-{diflucromethyliisoindolin-2-yh-7-methviquinoxalin-5-
yhethyhamino)benzoic acid;

(R}-2-((1-(2~cyano-7-methyl-3-(3-(&-{triffluoromethylisoxazol-3-yhazetidin-1-
yhauinoxalin-S-yliethyllamino)benzoic acid;

(Ry-2-((1-(2-cyano-3-(G-fluorcazelidin-1-yi}-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;

{(R}-2-((1-(2~cyano-3-(3-{diftucromethyhazaiidin-1-yh-7-methylguinoxalin-5-
yhethybamino)benzoic acid,

(R)y-2-((1-(2-cyano-7-methyl-3-G-(rifluoromethyhazetidin- 1-yhguinoxalin-&-
yhethyhaminoybenzoic acid,

(R)-2-{(1-(2~-cyano-3-(5,5-diflucro-2-azaspiro[3. 3jheptan-2-y-7-methyiquinoxalin-
S-yhethyhamino)benzoic acid;

(Ry-2-{(1-(2-cyano-3-(1,1-diftuoro-5-azaspiro[2. 3thexan-5-y)-7-methylguinoxalin-5-
yhethylaminoibenzoic acid;

2-{{(1R)~1-{3-(7-chloro-3-(hydroxymethy)-3 4-dihydroisoquinolin-2(1H)-yh-2-
cyano-7-methylquinoxalin-5-yhethylamino)benzoic acid,

2-{(1R)-1-(2-cyano-3-(3,3-difluoro-2-methylazetidin-1-yh-7-methylquinoxatin-5-
yhethyhamino)benzoic acig;
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2-{{(1R-1-(3-((1-benzyl-2-oxopiperidin-3-yh{methyDamino)-2-cyano-7-
methyiquinoxalin-5-yhethyhamino)benzoic acid;
2-{({(1R}-1-(2-cyano-T-methyl-3-(methyl(4,5,6, 7-tetrahvdrobenzofdithiazol-6-
yhaminojguinoxalin-5-yhethylyamino)henzoic acid;
(Ry-2-{(1-(2-cyane-3-((3,3-diflucrocyciocbuty{methyhamino)-7-methylguinoxalin-5-
yhethyhaminoibenzoic acid;
2-{{(1R)-1-{2-cyano-7-methyl-3-(3-methyl-4-0x0-3,2-digzabicycio[4 .2 . 1Inonan-8-
vhguinoxalin-5-yhethyamino)benzoic acid;
2-{{(1R»1-(2-cyano-3-(3,3-diflucro-8-azabicyclnf3.2. 1 joctan-8-yh)-7-
methylguinoxalin-&-yhethyDamino)henzoic acid;
{(R}-2-{(1~(3-chioro-2-cyano-7-methylguinoxalin-&-yhethyhamino)benzoic acid,
{(Ry-2-{(1~(2-cyano-T-methyl-3-phenoxyquinoxalin-S-yhiethyaminobenzoic acid;
{R)-2-{(1~(2-cyano-3-(3-cyanophenoxy)-7-methyiguinoxalin-5-
yhethyDamino)benzoic acid;
{(R)-2-{(1~-(3-({benzyloxy)-2-cvano-T-methylquinoxalin-5-ylethvhamino)benzoic
acid;
2-({{1R)}-1-(Z-cyano-7-methyl-3-{(letrahydrofuran-3-yhoxylquinoxalin-5-
yhethyDamino)benzoic acid;
{(R}-2-{(1-(2-cyanc-3-methoxy-7-methyiguinoxalin-5-yhethylamino)benzoic acid;
{Ry-2-((1-(2-cyano-3-(4-(ethoxymethyhpiperidin-1-yh-7-methylguinoxalin-5-
yhethyDamino)benzoic acid;
(R}-2-((1-(2-~cyano-3-{diethylamino)-7-methyiguinoxalin-5-yhethylamino}benzoic
acid;
2-{{{1R}-1-2-cyano-7-methyk-3-({(1-{pyridin-3-yhethylamino)quinoxalin-5-
yhethybamino)benzoic acid,
2-({(1R}-1-(2-cyano-7-methyl-3-((3,3,3-trifluorc-2-methyipropyhamino)quinoxalin-5-
yhethylaminoybenzoic acid;
2-(((1R}-1-(2-cyano-3-((1-cyclopropylethyllamino)-7-methylquinoxalin-5-
yhethyllamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-{isobutylamino)-7-methylguinoxalin-S-yhethylamino)benzoic
acid;
2-{{(1R)-1-{2-cyano-3-(3-hydroxy-3-isopropylpyrrolidin- 1-yh-7-methylquinoxalin-5-
vhethyhamino)benzoic acid;
2-{{(1R}-1-(2-cyano-3-(1-isopropyl-7, 7-dioxido-7-thia-2-azaspiro[3. 5lnonan-2-yh-7-
methylquinoxalin-5-yhethyhamino)benzoic acid,
{(R}3~{(1~(3-(4-{bicyclof1.1 1lpentan-1-yi-3-d}piperidin-1-yH-2-cyano-7-

methylguinoxalin-8-yhethyhamino)-8-chioropicclinic acid;
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(R)-8-chioro-3-((1-(Z-cvano-3-((3-cyanophenyhamine)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
B-chioro-3-({{1Ry-1-(Z-cyano-7-methyk-3-{(letrahydrofuran-3-
yhimethybaminoquinoxalin-3-ylethyhaming)picolinic acid;
{(R)-6-chioro-3-({1-(Z-cyano-3-({{3,3-diflucrocyciobutylymethvbamino)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chiore-3-((1-2-cyano-3-((2-cyanoallyhamino)-7-methylguinoxalin-5-
vhethyhamino)picolinic acid,;
{(R}-8-chioro-3-{{1-(Z-cyano-3-{cyclobutytaming)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-8-chioro-3-((1-2-cyano-3-((3-(hydroxymethylbicyelo[1 .1 . 1lpentan-1-yl}amino)~
7-methylguinoxalin-S-yhethylamino)picolinic acid;
g-chioro-3-{{(1R})-1-2-cyano-3-((1-cyclopropyh-2,2, 2-triflucroethybamino)-7-
methylguinoxalin-S-yhethyhamino)picolinic acid;
{(R)-8-chioro-3-({1-(2-cyano-7-methyl-3-(3-{{rifluoromethyh-5,8-dihydro-
1,2 4lriazolo[4 3-alpyrazin-7 (8H)-yiquinoxalin-8-yliethyhamino)picolinic acid;
{(R}-6-chioro-3-{{1-(2-cyano-3-(5,6-dihydroimidazo[1,2-alpyrazin-7(8H}-vi}-7-
methylquinoxalin-S-yhethyvhamino)picolinic acid;
{(R}-8-chioro-3-({1-(2-cyano-3-(2,3-dimethyl-5 6-dihydroimidazo{t , 2-alpyrazin-
7{8H)-yh-7-methylguinoxalin-5-yhethyllamino)picolinic acid,;
{R}-6-chioro-3-({(1-(2-cyano-7-methyk-3-2-(triflucromethyh-5,6-dihydroimidazoft 2-
ajpyrazin-7 (8H}yhquinoxalin-S-yliethyhamino)picolinic acid;
{R)y-6-chioro-3-({1-(2-cyano-7-methyl-3-{dH-thieno{3 4-Clpyrrol-5(@ H)-viquinoxalin-
S-yhethylamino)picolinic acid;
{R}-8-chioro-3~({1-(2-cyano-3-(5,8-dihydroimidazo[1, 5-alpyrazin-7{8H)-yi)-7-
methylquinoxalin-S-yhethyhamino)picolinic acid;
{(R)-6-chiore-3-({1-Z-cyano-3~(8,7-dihvdropyrazolof1, 5-ajpyrazin-5(4H)-yh-7-
methylquinoxalin-5-yhethyhamino)picolinic acid,
{R)-8-chioro-3-((1-Z-cvano-7-methyl-3-(piperazin-1-yhauinoxalin-5-
yhethyhamino)picolinic acid;
{(R}-6-chioro-3-({(1-(Z-cyano-3-4-(2,2-difluoroethylpiperazin-1-yi}-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chioroe-3-{{(1-2-cyano-7-methyl-3-(4-(2,2 2-trifluoroethybpiperazin-1-
yhguinoxalin-5-yhethyllamino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-7-methyl-3-(4-methyipiperazin-1-ylquinoxalin-5-
yhethyhamino)picolinic acid;
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(R)-3-{(1-(3~(azepan-1-vi)-2-cyano-7-methyiguinoxalin-5-yhethyamino)-6-
chicropicolinic acid;
(R)-6-chioro-3-((1-Z-cvano-7-methyi-3-(piperidin-1-yhquinoxalin-5-
yhethylamino)picolinic acid;
{(R)-6-chioro-3-({(1-{Z-cyano-7-methyi-3-{2-0xa-8-azaspiro{4 Sidecan-8-
yhguinoxalin-5-yhethylamino)picolinic acid;
(R}-8-chioro-3-({1-2-cyano-7-methyl-3-(6-azaspiro]2.5joctan-8-yliquinoxalin-5-
vhethyhaminopicolinic acid;
{(R}-3-{(1-(3-(azetidin-1-yh-2-cyano-7-methylquinoxalin-5-yethylamino)-6-
chioropicolinic acid;
g-chioro-3-(((1R)~1-(2~cyano-3-(2-hydroxy-8-azaspiro[4. Sldecan-8-yi)-7-
methylguinoxalin-8-yhethyhamino)picolinic acid;
{R)-8-chiore-3-({1-{2-cyano-3-2,2-diflucro-7-azaspircf3 . Sinonan-7-y)-7-
methylguinoxalin-S-yhethyhamino)picolinic acid;
(R)-8-chioro-3-({1-(2-cyano-7-methyl-3-(4-methyipiperidin-t-yhquinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-{{(1R}-1-(2-cyano-7-methvi-3-(octahydro-2H-4 7 -ethanoisoindol-2-
yhguinoxalin-5-yhethyhamino}picolinic acid;
g-chioro-3-{({(1R-1-(2-cyano-3-{6 8-dimethyl-3-azabicycio]3.2.0theptan-3-yi)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
{R}-6-chioro-3-({1-(2-cyano-7-methyl-3-(2-azaspiro[3. 3lheptan-2-yhguinoxalin-5-
yhethybamino)picolinic acid;
{R)-6-chioro-3-({1-{2-cyano-3-{2-azadispiro{3.1.36 14ldecan-2-yi}-7-
methyiquinoxalin-5-yliethyhamino)picolinic acid;
g-chioro-3-{{(1 R)-1-(2-cyano-7-methyi-3-(5-methyihexahydropyrrolo[3 4-clpyrrol
2(1HyDguinoxalin-5-ylethyhamino)picalinic acid;
S-chioro-3~-({({(1R)-1-Z-cyane-3-E-Hluoromethymorpholine)-7-methylquinoxalin-5-
yhethylamino)picolinic acid;
B-chioro-3-({({(1R)-1~-(2-cyano-3-(2-2-fluorcethyhmorpholine)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3~-({{(1R)-1-(Z-cyanoc-3-(5,5-difluorohexahvydrocyclopentalclpyrrol-2{1H)-
ylii-7-methylquinoxalin-S-yhethyhaminopicolinic acid;
8-chloro-3-({({1R)-1-(2-cyano-3-(2-cyclopropyimorpholine)-7-methyiguinoxalin-5-
yhethyhanino)picolinic acid;
&-chioro-3-{{{1R})-1-(2-cyano-3-(2-cyclopropyl-6-methylmorpholino)-7-

methylguinoxalin-8-yhethyhamino)picolinic acig;
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(R)-3-{(1-(3~(3-azabicyclo[3.1.1Jheptan-3-yi)-2-cyano-7-methyiquinoxalin-5-
yhethylamino}-8-chioropicolinic acid;

3-{({(1R}~1-(3-(3-azabicyclofd. 1.0thexan-3-yh-2-cyano-7-methylguinoxalin-5-
yhethyllamino)-8-chioropicolinic acid;

{(R)-6-chioro-3-({(1-(Z-cyano-3-(8-(4-cyanophenyl)-2 8-diazaspiro]{3.3theptan-2-yi-
7-methyiguinoxalin-S-yhethyhamino}picolinic acid;

(R}-8-chioro-3-((1-2-cyano-3-(2,2-difluoro-B-azaspiro{3 4loctan-6-yh-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

{(R}-8-chioro-3-{{1-(Z-cyano-3-(8,8-difluorp-2-azaspiro[3.3theptan-2-yi)-7-
methylguinoxalin-5-yhsthyhamino)picolinic acid;

g-chloro-3-({({(1R)~1-(2~cyano-3-(2-cyclopropyl-2-methylmorpholino)-7-
methylguinoxalin-8-yhethyhamino)picolinic acid;

3I{{(1R»1-{3-(3,8-diazabicyclof3. 1. 1lheptan-8-y)-2-cyano-7-methylquinoxatin-5-
yhethyDamino)-8-chioropicolinic acid;

{(R}~3~{(1~(3-(7-azabicyclo[2.2. 1}heptan-7-yl)-Z~cyano-7-methyiquinoxalin-5-
yhethyhamino)-8-chioropicolinic acid;

(R}-3-({1-(3-{2-azaadamantan-2-yl}-2-cyano-7-methylguinoxalin-S-yhethyhamino)-
&-chioropicolinic acid;

{(R}-8-chioro-3-({1-(2-cyano-3-(1-(methoxymethyh-4-methyi-2-
azabicycio{2.1.1thexan-2-y)-7-methyiquinoxaiin-5-yhethyhamino)picolinic acid;

g-chioro-3-{(({(1R)-1-(2-cyano-3-(8-{{dimethylamino)methyl)-6-0xa-8-
azaspirol4.5ldecan-8-yh-7-methyiguinoxalin-5-yhethyhamino)picolinic acid;

g-chioro-3~-({((1R)-1-(2-cyano-3-{(2-(Huoromethyhazetidin-1-yl)-7-methylquinoxalin-
S-yhethylamino)picolinic acid;

{(R}-3-((1-(3~(2-azabicyclof2.2 2loctan-2-yi}-2-cyans-7-methyiquinoxalin-5-
yhethylamino)-8-chigropicolinic acid;

3-{((1R)1-(3~{Z-azabicyclof2. 2. 1Theplan-2-yh-2-cyano-7-methyiquinoxalin-5-
yhethylamino)-8-chioropicolinic acid;

B-chioro-3-({({(1R)-1-(Z-cyano-3-(hexahydro-3,5-methanocyclopentaiblpyrrol-1(2H)-
yh-7-methylquinoxalin-S-ylethyhamino)picolinic acid;

&-chioro-3~-({({(1R)-1-(2-cyano-3-(5-(2, 2-diflucroethyl}-2  5-diazabicyclo[2.2. 1theptan-
2-yh-7T-methviquinoxalin-S-yhethyhamine)picolinic acid;

8-chloro-3-{((1Ry-1-(2~cyano-3-(1-{(hydroxymethyl)-6-azabicycio{3.2 1loctan-8-yi)-
7-methyilguinoxalin-S-yhethyhamino}picolinic acid,;

(R)}-3-{(1-(3-(2-azabicyciof2.1. 1}hexan-2-yl}-2-cyano-7-methylguinoxalin-5-
yhethyhamino)-8-chloropicolinic acid;
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B-chioro-3-({({(1R)-1~(2-cyano-7-methyl-3-(2-methyl-4-(pyridin-3-yimethylpiperazin-
1-yiiquinoxalin-S-yhethyhamino)picolinic acid;

B-chioro-3-({{1 R)-1-(Z-cyano-7-methyl-3-(2-methylazetidin-1-yhquinoxalin-5-
yhethylamino)picolinic acid;

&-chioro-3-({{1R)-1-(2-cyanc-3-(2,3-dimethylmorpholine)-7-methylguinoxalin-5-
yhethyhamino}picolinic acid;

(R}-8-chiore-3-((1-2-cyano-7-methyl-3-(1-oxoisoindolin-2-yhiquinoxalin-5-
vhethyhaminopicolinic acid;

{R}-8-chioro-3-{{1-(Z-cyano-7-methyl-3-{4-methyl-3-oxopiperazin-1-yhguinoxalin-5-
yhethyhamino)picolinic acid;

{(R)-8-chioro-3-({1-{2-cyano-7-methyl-3-(3-oxopiperazin-1-ylquinoxalin-5-
yhethyhamino)picolinic acid;

g-chiore-3-({(1R})-1-(2-cyano-3-(3, 3-difluoro-4-methoxypiperidin-1-yi)-7-
methylguinoxalin-S-yhethyhamino)picolinic acid;

8-chioro-3-(((1R)~1-(2~cyano-3-(3-hydroxy-2-(2-methoxyphenyhpyrrolidin-1-yh-7-
methylguinoxalin-5-yliethyhamino)picolinic acid;

&-chioro-3-{{(1R}-1-(2-cyane-3-(3,3-diflucro-4-methyipiperidin-1-yi)-7-
methylquinoxalin-S-yhethyvhamino)picolinic acid;

(R}-8-chioro-3-({1-(2-cyano-3-(3, 4-dihydroquinolin-1 2H)-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;

g-chloro-3-{({(1R)}-1-(2-cyano-3-(3-hydroxypiperidin-1-y-7-methylquinoxalin-5-
yhethybamino)picolinic acid;

g-chioro-3-({(1 R)-1-(2-cyano-3-(3-hydroxy-3-methyipiperidin-1-yh-7-
methyiquinoxalin-5-yliethyhamino)picolinic acid;

g-chioro-3-(((1 R)-1-(2-cyano-3-(2-(4-hydroxy-4-methyltetrahydro-2H-pyran-3-
yhpyrrolidin-1-y-7-methyiguinoxalin-5-yhethyhamino)picolinic acid;

S-chioro-3-({{(1R)-1-(Z-cyane-3-(4 4-difiuoro-3-methoxypiperidin-1-vi)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid,

B-chioro-3-(({(1R)-1~-(Z-cyano-7-methyl-3-(3 4, 4-triflucropiperidin-1-yhquinoxalin-5-
yhethyhamino)picolinic acid;

&-chioro-3-({{1R)-1-(2-cyanc-3-(8,8-difluoro-3-oxa-7-azabicyclo[3 .3 1inonan-7-vh-
7-methyiquinoxalin-S-yhethyllamino}picolinic acid;

8-chloro-3-(({1R)-1-(2-cyano-3-(8,8-difluoro-3-azabicyclof3.3. 1}nonan-3-y{)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-({{1R}-1-(2-cyano-3-(9,8-difluoro-1-(hydroxymethyl}-3-
azabicycio]3.3.1inonan-3-vij-7-methylguinoxalin-&-yhethybamino)picolinic acid;
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B-chloro-3-(({(1R)-1~(2-cyano-3-(8-hydroxy-3-azabicycio]3.2. 1joctan-3-yi)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
B-chioro-3-({({(1R)-1-(Z-cyane-3-(8,8-difluore-3-azabicyciof3. 2. 1joctan-3-yh-7-
methylquinoxalin-5-yhethyhamino)picelinic acid;
&-chioro-3~-({({1R)-1-(2-cyanc-3-(5-hydroxy-2-azabicycio]2.2 . 2loctan-2-yi)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
g-chloro-3-(({1R)-1-(2-cyano-3-(5,5-difluoro-2-azabicyclof2. 2 Zloctan-2-yh-7-
methylgquinoxalin-5-yhethyhamino)picelinic acig;
&-chioro-3-({{(1R)-1-(2-cyano-7-methyl-3-(7,7,9,8-tetrafluorg-3-
azabicycio][d.3.1inonan-3-yhguinoxalin-5-yhethyamino)picolinic acid;
g-chioro-3-(({(1R)~1-(2-cyano-3-(8-hydroxyhexahydro-3,5-
methanocyclopenialblpyrrol-1 (2H)-yi}-7-methylguinoxalin-5-yiethyl)amino)picolinic
acid;
8-chioro-3-({{1R)~1-(2-cyano-3-{G-{4-cyanophenyl)-3 8-diazabicyclof3.1.1theptan-
3-yh-7-methylquinoxalin-5-ylethyamino)picolinic acid;
g-chioro-3-{{(1R)~1-(2-cyano-3-(8-hydroxy-&-methyi-3-azabicyclo{3. 1. 1jheplan-3-
¥ii-7-methviquinoxalin-&-yhethyhamino)picolinic acid;
g-chioro-3-{({(1R-1-(2-cyano-3-{(&-{4-cyanophenyl}-2,5-diazabicyclof2 .2 . 1Theplan-
2-yh-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
g-chioro-3-(((1Ry-1-{2-cyanc-7-methvi-3-(&-phenyl-2-azabicycio{2 2.1 theptan-2-
yhguinoxalin-S-yhethyhamino}picolinic acid;
g-chioro-3-(((1R)-1-(2-cyanc-3-(4 4-difluore-3, S-dimethyipiperidin-1-y{)-7-
methyiquinoxalin-5-yliethyhamino)picolinic acid;
3((1R}-1-G-{F -{tert-butyh-8, 7-dihydropyrazolo[1, 5-alpyrimidin-4{(&H)-yh-2-cyano-
7-methyiquinoxalin-S-yhethyllamino)-8-chioropicolinic acid;
{R}-8-chioro-3-({(1-{2-cvano-3-(8, 7-dinydrothiazolold, 5-clpyridin-5{d H)-yi)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
{R)-6-chioro-3-((1-(Z-cyano-7-methyl-3-(2-methyl-6, 7-dihydrothiazolofd, 5-clpyridin-
5{4H)-yhquinoxalin-5-ylyethvhamino)picolinic acid;
(R)-8-chiore-3-((1-2-cvano-7-methyd-3-(1-methyi-1 4,5 7detrahydro-6H-
pyrazolo{d 4-clpyridin-8-yhguinoxalin-S-yhethyhamino)picolinic acid;
(R}-8-chiore-3-((1-Z-cvano-7-methyi-3-(8,6,8,8-tetrghydro-7H-imidazof 1 ,2-
dii1,4idiazepin-7-yhquinoxalin-S-yhethyhamino)picolinic acid;
{(R}-8-chioro-3-{{1-(Z-cyano-3-(1,1-dioxidothiomorpholino}-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
{(R)-8-chioro-3-({1-2-cyano-7-methyl-3-(4-(thiazol-2-yhipiperazin-1-yhaguinoxalin-5-

yhethyhamino)picolinic acid;

-454-



WO 2024/238221 PCT/US2024/028261

{(R)-8-chioro-3-({(1-Z-cvano-7-methyl-3-(4-(pyridin-2-ylpiperazin-1-yhguinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-Z-cvano-7-methyl-3-(4-(5-{Irifluoromethylibenzoldithiazol-2-
yhipiperazin-1-yhguinoxalin-5-yliethyhamingo)picolinic acid;
{(R)-6-chioro-3-({1-(Z-cyano-7-methyl-3-{4-(4-methylthiazol-2-yhpiperazin-1-
yhguinoxalin-5-yhethylamino)picolinic acid;
(R}-8-chioro-3-{{1-2-cyano-7-methyl-3-(4-(pyridin-3-yipiperazin-1-yhouinoxalin-5-
vhethyhaminopicolinic acid;
{R}-8-chioro-3-{{1-(Z-cyano-7-methyl-3-{4-(1-methyl-3-(rifftuoromsthyl}-1H-pyrazol-
4-yhpiperazin-t-yijquinoxalin-&-yl}sthybhamino)picolinic acid;
{(R)-8-chioro-3-((1-(2-cyano-3-(4-(3-cyano-1-methyl- 1 H-pyrazol-$-vijpiperazin-1-
vi)-7-methylguinoxalin-&-yllelhyhamino)picolinic acid;
{R)-8-chiore-3-({(1-{2-cyano-7-methyl-3-{4-(1-methyl-1H-pyrazol-4-yhpiperazin-1-
yhguinoxalin-5-yhethyhamino)picolinic acid;
{(Ry-8-chioro-3-({1-(2-cyano-7-methyl-3-(4-(pyridin-4-yDpiperazin-1-yhguinoxalin-&-
yhethyhamino)picolinic acid;
{(R}-6-chloro-3-{{1-(2-cyano-7-methyl-3-{4-phenyipiperazin-1-yhquinoxalin-5-
yhethyDamino)picolinic acid;
(R}-3-{(1-(3-(4-{4-{aminomethyl}phenyhpiperazin-1-y)-2-cyano-7-
methyiquinoxalin-5-yhethyhamino)-8-chloropicolinic acid;
{R}-6-chioro-3-({1-(2-cyano-7-methyl-3-(4-(3-(trifluoromethybphenyhpiperazin-1-
yhauinoxalin-5-yhethyllamino)picolinic acid;
{R)-6-chioro-3-({1-(2-cyano-3-{4-(3-cyanophenylipiperazin-1-yh-7-
methyiquinoxalin-5-yliethyhamino)picalinic acid;
{R}-8-chioro-3-({1-(2-cyano-3-(4-(2 8-dimethyiphenylpiperazin-1-yij-7-
methylquinoxalin-S-yhethyhamino)picolinic acid;
(R)-6-chiore-3-({1-Z-cyano-7-methyl-3-{4-(o-tolyhpiperazin-1-yquinoxalin-5-
yhethylamino)picolinic acid;
(R)-8-chioro-3-((1-Z-cvano-3-(4-(3-cyano-2~-methyiphenypiperazin-1-yh)-7-
methylquinoxalin-5-yhethyhamino)picclinic acid;
{(R)-6-chioro-3-({(1-(Z-cyano-3-4-(Z2-cyanopyridin-3-yiipiperazin-1-yh-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chioroe-3-({1-2-cyanc-3-(4-(5-cyanopyrimidin-2-yhpiperazin-t-y}-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-3-(4-(3-cyano-1-methyl-1H-indazol-7-yi)piperazin-1-yl}-
7-methylguinoxalin-S-yhethylamino)picolinic acid;
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(R)-8-chioro-3-((1-(Z-cvano-3-(4-2-fluorophenylpiperazin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-(3-(4-(2-chiorophenyhpiperazin-1-yi}-2-cyano-7-
methylquinoxalin-5-yhethyhamino)picelinic acid;
{(R)-6-chioro-3-({(1-(Z-cyano-3-¢-(2-cyanophenylpiperazin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chioro-3-{(1-2-cyano-3-(4-(2 4-difluorophenylpiperazin-1-yh-7-
methylgquinoxalin-5-yhethyhamino)picelinic acig;
{(R}-8-chioro-3-{({1-(Z-cyano-3-(4-(4-cyano-2-fluorophenylipiperazin-1-vH)-7-
methylguinoxalin-5-yhsthyhamino)picolinic acid;
{(R)-8-chioro-3-((1-2-cyano-7-methyl-3-(4-4~(N-methyisuifamoyiphenylpiperazin-
1-yhauinoxalin-5-ylethyl)aminopicslinic acid;
{R)-8-chiore-3-({1-{2-cyano-3-(4-{4-fluorophenylipiperazin-1-yh-7-
methylguinoxalin-S-yhethyhamino)picolinic acid;
(R)-8-chioro-3-({1-(2-cyano-7-methyl-3-(4-{4-(methylcarbamoyhphenylipiperazin-
1-yhauinoxalin-S-yhethyhamino)picolinic acid;
(R}-3-({(1-(3-{4-(4-carbamoyiphenvhpiperazin-1-yi}-2-cyano-7-methyiguinoxalin-5-
yhethyDamino)-8-chloropicolinic acid;
(R}-8-chioro-3-({1-(2-cyano-3-{4-(4-cyanophenylipiperazin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picalinic acid;
{R}-6-chioro-3-({1-(2-cyano-3-{4-(4-cyano-2-methyiphenylpiperazin-1-yf}-7-
methylquinoxalin-S-ylethyhamino)picolinic acid;
{R)-6-chioro-3-({1-(2-cyano-3-{(4-(&-cyanoisoquinolin-5-yl)piperazin-1-yh-7-
methyiquinoxalin-5-yliethyhamino)picolinic acid;
{R}-8-chioro-3~({1-(2-cyano-3-(4-(4-cyano-7-hydroxynaphthalen-1-ylipiperazin-1-
yh-7-methylquinoxatin-S-yiethyhamino)picolinic acid;
{(R)-6-chioro-3-({1-{Z-cyano-3-(4-(4-cyano-8-hydroxynaphthalen-1-ylipiperazin-1-~
yh-7-methylquinoxalin-S-yhethyhamino)picolinic acid;
{(R)-8-chioro-3-((1-(Z-cvano-3-(4-(4 B-dicyanonaphthalen-1-yhpiperazin-1-yi)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
{(R}-6-chioro-3-({1-(Z-cyano-7-methyl-3-{4-(methylsulfonylpiperazin-1-
yhguinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chiore-3-{(1-2-cyano-7-methyl-3-(4-(oxetan-3-yhpiperazin-1-yhquinoxalin-5-
yhethyhanino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-7-methyl-3-(4-detrahydro-2H-pyran-4-yhpiperazin-1-
yhquinoxatin-5-yhethyhamino)picolinic acid;
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{R)-8-chioro-3~-((1-(Z-cvano-3-(4-cyclopropyipiperazin-1-y)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chioro-3-((1-CZ-cvano-7-methyl-3-(4-(1-methyi-tH-pyrazole-4-
carponyhpiperazin-1-yhguinoxalin-5-yiethyhamino)picolinic acid;
{(R3-3-{(1-(3-(4-benzoyipiperazin-1-yh-2-cyano-7-methylquinoxalin-&-
yhethyhaminoy-8-chioropicolinic acid;
(R}-8-chioro-3-{{(1-(3-(4-{4-chlorobenzoylpiperazin-{-yh-2-cyano-7-
methylgquinoxalin-5-yhethyhamino)picelinic acig;
{R}-8-chioro-3-{{1-(Z-cyano-3-(4-{cyclopemtanscarbonyhpiperazin-1-yi)-7-
methylguinoxalin-5-yhsthyhamino)picolinic acid;
{(R)-8-chioro-3-({1-2-cyano-3-(4-(cyclopropanecarbonyhpiperazin-1-yh-7-
methylguinoxalin-8-yhethyhamino)picolinic acid;
{R)-8-chiore-3-({1-2-cyano-7-methyk-3-4-3-rifluoromethyh-1H-pyrazol-1-
yhpiperidin-1-vhguinoxalin-3-yliethyhaminojpicolinic acid;
(R)-&-chioro-3-({1-(2-cyano-7-methyl-3-(4-(1~-methyl- 1H-pyrazol-3-yhpiperidin-1-
yhguinoxalin-8-yhethylamino)picolinic acid;
(R}-3-({(1-3-{4-(1H-pyrazol-3-yhpiperidin-1-y-2-cyano-7-methylquinoxalin-5-
yhethyDamino)-8-chloropicolinic acid;
(R}-8-chioro-3-({1-(2-cyano-3-{4-(4-methoxyphenviipiperidin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picalinic acid;
{R}-6-chioro-3-({(1-(2-cyano-3-{4-methoxypiperidin-t-yi}-7-methylguinoxalin-5-
yhethybamino)picolinic acid;
{R)-6-chioro-3-({(1-(2-cyano-3-{4-hydroxypiperidin-1-yl-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
{(R}-3-((1-(3~({1 4"-bipipendin}-1'-yl}-2-cyano-7-methylguinoxalin-5-yhethyhamino)-
S-chioropicolinic acid;
{(R)-6-chiore-3-({1-(Z-cyano-3-4 4-difluore-[1,4"-bipiperidin]-1'-yi)-7-
methylquinoxalin-5-yhethvhamino)picolinic acid;
{(R)-8-chioro-3~-((1-Z-cvano-3-(4-(dimethylamino)piperidin-1-yl)-7-
methylquinoxalin-5-yhethyhamino)picclinic acid;
{(R)-6-chioro-3-({1-(Z-cyano-3-{4-cyciopentyipiperidin-1-yl}-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
(R}-8-chiore-3-{{1-2-cyano-3-(4-cyciobutyipiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-7-methyl-3-(4-drifluosromethyhpiperidin-1-yquinoxalin-
S-yhethylamino)picolinic acid;

-457-



WO 2024/238221 PCT/US2024/028261

{(R)-8-chioro-3-((1-(Z-cvano-3-(4-cyanopiperidin-1-yii-7-methviquinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-6-chiore-3-({(1-Z-cvano-7-methyl-3-(1-oxa-8-azaspiroid . Sidecan-8-
yhguinoxalin-5-yhethyhamino)picolinic acid;
{(R)-6-chioro-3-({(1-(Z-cyano-3-(1,1-diffuore-6-azaspiro{2 . 5loctan-G-yi-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chioro-3-({1-2-cyanc-3-(4-methoxy-4-methylpiperidin-1-yh-7-
methylguinoxalin-5-yhethyhamino)picelinic acig;
{(R}-8-chioro-3-{{1-(Z-cyano-3-(4-cyano-4-methylpiperidin-1-yi}-7-methviquinoxalin-
S-yhethyhamino)picolinic acid,
g-chioro-3-(((1R)~1-(2~cyano-7-methyb 3-(3-{pyridin-2-ypyrrolidin-1 -yhquinoxalin-
5-yhethyllamino)picolinic acid;
g-chiore-3-({{(1R})-1-(2-cyano-7-methyl-3-(3-{pynidin-4-yHpyrrolidin-1 -yliguinoxalin-
S-yhethylamino)picolinic acid;
g-chioro-3-({{1R)~1-{2~-cyano-7-methyi-3-(3-phenyipyrrofidin-1-yhquinoxalin-8-
yhethyhamino)picolinic acid;
g-chioro-3-(({(1R}-1-(2-cyano-3-(3-(1,3-dihydroxypropan-2-yiipyrrolidin-1-yi}-7-
methylquinoxalin-S-yhethyvhamino)picolinic acid;
g-chioro-3-{({(1R»1-(2-cyano-7-methyl-3-{1-oxa-6-azaspiro[3.4joctan-&-
yhguinoxalin-S-yhethylamino)picolinic acid,
g-chioro-3-{({(1R)-1-(2-cyano-7-methyl-3-(spirolbicyclof2 2. 1theptane-2,3'-
pyrroliding-1-yhaguinoxalin-S-yhethyhamino)picolinic acid;
g-chioro-3-{{(1 Ry-1-(2-cyano-7-methyl-3-{7-methyl-8-0x0-2,7~
diazaspiro[4 4inonan-2-yhguinoxalin-5-yhethyl}amino)picolinic acid;
g-chioro-3-({((1 R)-1-(2-cyano-3-(8,8-dihydroxy-6-oxa-2-azaspirof4 . Sldecan-2-yh-7-
methylquinoxalin-S-yhethyhamino)picolinic acid;
S-chioro-3~({(1R-1-Z-cyanc-7T-methyl-3-(2-oxo-1,7-diazaspiroj4 4jnonan-7-
yhauinoxalin-5-yhethyhamino)picolinic acid;
B-chloro-3-(({(1R)-1~-(Z-cyano-3~(7 7-difluoro-2-azaspirofd 4inonan-2-yH-7-
methylquinoxalin-5-yhethyhamino)picclinic acid;
&-chioro-3-{{{1R)-1-(2-cyanc-7T-methyl-3-(1 1,2, 2-tetrafluoro-8-azaspiref3 4joctan-
&-yhquinoxalin-S-yhethyhamino)picolinic acid;
8-chloro-3-(({1R)-1-(2-cyano-3-(4-{4-cyanophenyl)-3-methylpiperazin-1-y}-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
&-chioro-3-({{1R)-1-(2-cyano-7-methyl-3-(2-(trifluoromethyliazetidin-1-
yhquinoxatin-5-yhethyhamino)picolinic acid;
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S-chloro-3-({{(1R)-1~-(2-cyano-7-methylk-3-(2-methyl-4-phenvipiperazin-1-
yhguinoxalin-5-yhethyDamino)picolinic acid;
B-chioro-3-({({1R)-1-(Z-cyane-3-(4-G-cyanophenyl)-2-methylpiperazin-1-yi)-7-
methylquinoxalin-5-yhethyhamino)picelinic acid;
&-chioro-3~-({({(1R)-1-(2-cyanc-3-(4-(Z-cyanophenyl}-2-methylpiperazin-1-yi)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
g-chloro-3-(({1R)-1-(2-cyano-3-(4-{2-cyano-4-{riflucromethylipheny)-2-
methylpiperazin-1-yi}-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
8-chioro-3-({{(1R)-1-(2-cyano-3-(4-{4-fluorophenyl}-2-methylpiperazin-1-yh-7-
methylguinoxalin-5-yhsthyhamino)picolinic acid;
g-chioro-3-({({(1R)~1-(2~-cyano-3-(4-{4~cyanophenyl}-2-methylpiperazin-1-y)}- 7-
methylguinoxalin-8-yhethyhamino)picolinic acid;
g-chioro-3-({(1R)-1-(2-cyano-3-{4-{2-cyano-5-methyiphenyd-2-methyipiperazin-1-
yh-7-methylquinoxalin-5-ylhethyhamino)picolinic acid;
&-chioro-3-({(1R})~1-(2-cyano-3-(4 4-diffuoro-2-methyipiperidin-t-yl)-7-
methylguinoxalin-5-yliethyhamino)picolinic acid;
{(R}-6-chioro-3-{{(1-(2-cvano-7-methyi-3-(3,3 4 4-tetrafluoropyrrolidin-1-
yhguinoxalin-5-yhethyhamino}picolinic acid;
g-chioro-3-{{{(1R}-1-(2-cvano-3-(B-hydroxy-Z-azabicyciof2.2. 2joctan-2-y{)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
g-chloro-3-{({(1R)}-1-(2-cyano-3-{4-fluore-2-(morpholine-4-carbonyhpyrrolidin-1-yh-
7-methyilguinoxalin-5-yhethylamino)picolinic acig;
g-chioro-3-{{(1R)-1-(2-cyano-7-methvi-3-(1,2,3 4-tetrahydro-1,4-
epiminonaphthalen-8-yhguinoxalin-8-yhethyhamino)picolinic acid;
{R}-8-chioro-3-({1-(2-cvanc-3-(4,8-dinydro-5H-pyrrolof3 4-dithiazol-5-vi)-7-
methylquinoxalin-S-yhethyhamino)picolinic acid;
{(R)-6-chiore-3-({1-{Z-cyano-3-(5,7-dihydro-6H-pyrrolo]3,4-blpyrazin-6-vi)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid,
{(R)-B-chioro-3-((1-Z-cvano-7-methyl-3-(2-methyl-4 8-dihydro-8H-pyrrolo[3 4~
dithiazol-8-yhquinoxalin-5-yhethyhamino)picelinic acid;
{(R}-6-chioro-3-({(1-(Z-cyano-3-(1,3-dihydro-2H-pyrrolof3, 4-clpyridin-2-yh-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chiore-3-{{1-2-cyano-3-(58,7-dihydro-8H-pyrrolof3 4-blpyridin-g-y)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-3-(4-fluoroisoindolin-2-yi)-7-methylguinoxalin-5-

yhethylamino)picolinic acid;
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{(R)-8-chioro-3-((1-Z-cvano-3-(4-cyanoisoindolin-2-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;

(R)-6-chioro-3-({1-Z-cvano-3-(isoindolin-2-yh-7~-methylquinoxalin-5-
yhethylamino)picolinic acid;

(R)-6-chioro-3-({(1-(Z-cyano-3-(5-(hydroxymethybiscindolin-2-yi}-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;

(R}-8-chioro-3-({1-2-cyano-7-methyl-3-(5-methylisoindolin-2-yl}quinoxalin-5-
vhethyhamino)picolinic acid;

{(R}-8-chioro-3-{{1-(Z-cyano-3-(&-{difluoromethyl}isoindolin-2-yh-7-
methylguinoxalin-5-yhsthyhamino)picolinic acid;

{(R)-8-chioro-3-((1-(2-cyano-3-(5, 6-dimethoxyisoindolin-2-yi}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

{R)-8-chiore-3-({1-{2-cyano-3-(5 8-difluorsisoindolin-2-y)-7-methyiquinoxalin-5-
yhethyDamino)picolinic acid;

&-chioro-3-({(1R)~1-(2-cyano-7-methyk-3-(etrahydro-1H, 3H-spirofpyrrolof2 1~
cil1,4loxazine-4,5-[1,3]loxazinan}-3-yhauinoxalin-5-yhethyhamino}picolinic acid,

&-chioro-3-{{(1R)}-1-(2-cyano-3-{decahydro-2H-cycloocta[c]pyrrol-2-yi-7-
methylquinoxalin-S-yhethyvhamino)picolinic acid;

g-chioro-3-{(({(1R)-1-(2-cyano-7-methyl-3-(8-azatricycio{4.3.0.02,5inonan-8-
yhguinoxalin-S-yhethylamino)picolinic acid,

(R}-3-((1-(3~(1H,3H 4H-3a,8a-(methanooxymethano)furo[3 4-clpyrrol-5(6H)-yh)-2-
cyano-7-methylquinoxalin-5-ylethylamino)-8-chioropicolinic acid;

g-chioro-3~-({{(1R)-1-(2-cyano-3-(8-hydroxy-8-azaspiro[3.4loctan-8-yi}-7-
methyiquinoxalin-5-yliethyhamino)picolinic acid;

{R}-8-chioro-3-({(1-(2-cvano-7-methyl-3-(3-(8-(Irifluoromethyljisoxazol-3-ylazselidin-
1-yhquinoxalin-5-yethyhamino)picolinic acid;

{(R)-6-chiore-3-({1-{Z-cyano-7-methyl-3-(3-(pyridin-2-ylazetidin-1-yhquinoxalin-5-
yhethylamino)picolinic acid;

{(R)-8-chioro-3-((1-Z-cvano-7-methyl-3-(3-(pyridin-3-ylazetidin-1-yquinoxalin-5-
yhethyhamino)picolinic acid;

{(R)-6-chioro-3-({1-(Z-cyano-7-methyl-3-(3-phenylazetidin-1-yhguinoxalin-5-
yhethylamino)picolinic acid;

(R}-8-chioro-3-{{1-2-cvanc-3-(3-methoxyazetidin-1-yh-7-methyiquinoxalin-5-
yhethyhanino)picolinic acid;

{R)-6-chioro-3-((1-(2-cyano-3-(3-flusroazetidin- 1-yl}-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
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{R)-8-chioro-3-((1-(Z-cvano-3-(3-(difluoromethylazetidin-1-y}-7-methylquinoxalin-
S-yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-(Z-cvano-3-(3-cyanoazetidin-1-yh-7-methyiquinoxalin-5-
yhethylamino)picolinic acid;
{(R)-6-chioro-3-({1-(Z-cyano-3-(7-{4-cyanophenyh)-2, 7-diazaspiro]3.8nonan-2-yi}-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
&-chloro-3-(({1R)-1-(2-cyano-3-(8-hydroxyoctahydro-2H-4, 7-methanoisoindol-2-yi}-
7-methylguinoxalin-S-yhethyllamino}picolinic acid;
8-chioro-3-{{(1R)-1-(2-cyanc-7-methyl-3-(5-methyl-2-azabicyciof2 .2 1jheptan-2-
yiguinoxalin-5-yhethylamino)picolinic acid;
g-chioro-3-(({(1R)~1-(2~cyano-7-methyl-3-(1'-methyitsirahydrospirolfuro{3,4-
blpyrrole-3,4'-piperidin}-1 2H)-yhquinoxalin-5-yhethyhamino)picolinic acid;
g-chiore-3-({(1R)-1-(2-cyano-3-(1-{hydroxymethyhisoindolin-2-yi)-7-
methylguinoxalin-S-yhethyhamino)picolinic acid;
&-chioro-3-({(1R})~1-(3-(7-chioro-3-(hydroxymethyl)-3 4~-dihydroisoquinolin-2(1H)-
yii-2-cyano-7-methyiquinoxalin-5-vlethyhamino)picolinic acid;
&-chioro-3-{{(1R)}-1-(2-cyano-3-(3-hydroxyoctahydro-1 H-indol-1-y[-7-
methylquinoxalin-S-yhethyvhamino)picolinic acid;
g-chioro-3-{({(1R)}1-({2-cyano-7-methyk-3-{(1-methyloctahydro-2H-isoindoi-2-
yhguinoxalin-S-yhethylamino)picolinic acid,
g-chloro-3-{((1R)}-1-(2-cyano-3-(3,3-difluoro-2-methylazetidin-1-y§)-7-
methylquinoxalin-S-ylethyhamino)picolinic acid;
{R)-6-chioro-3-({1-{2-cyano-7-methyl-3-(methyi({5,6,8,9-letrahydro-
1,2 4jiriazoiol4 3-djit 4]oxazepin-3-ymethyhamino)quinoxalin-5-
yhethybamino)picolinic acid;
g-chioro-3-{{(1R)-1-(2-cyano-7-methvi-3-{methyl{{(5,8,7 8-letrahydroimidazoit ,2-
alpyridin-7-yhmethyhamino)guinoxalin-5-yhethyamino)picolinic acid;
{(R)-6-chiore-3-({(1-Z-cvano-3-({cyclopropyimethy{methyDamino)-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
&-chloro-3-{(({1R)-1-(2-cyano-3-(({1-hydroxy-2,3-dihydro-1H-inden-1-
yhmethyhi{methybhamino)-7-methyiquinoxalin-5-yhethyllamino)picelinic acid;
(R}-8-chiore-3-({(1-Z-cvanc-3-(dimethylamine}-7-methviquinoxalin-5-
yhethyhamino)picolinic acid,;
3-{(({(1R}1-{3-{{1-benzyl-Z-oxopiperidin-3-yh{methybamino)-2-cyano-7-
methylquinoxalin-5-yhethyhaming)-8-chioropicolinic acid;
g-chioro-3-(({(1R)~1-(2-cyano-7-methyb-3-(methvi(4,5,8, 7-telrahydrobenzofdthiazol

g-yhamino)guinoxalin-5-ylethylyaminopicolinic acid;
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{(R)-8-chioro-3-((1-Z-cvano-3-((3,3-diflucrocyclobutyli{methylamino)-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;
S-chioro-3-({{1 Ry-1-(Z-cyano-7-methyl-3-(methyi(1-methyl-2, 3-dihydro-1H-inden-2-
yhaminojguinoxalin-5-yhethyhamino)picolinic acid;
&-chioro-3-({{1R)-1-(2-cyanc-3-({2-methoxy-2, 3-dihydro-1H-inden-1-
yhi{methyljamino}-7-methyiquinoxalin-S-ylethyvhamino)picolinic acid,
g-chloro-3-(({1R)-1-(2-cyano-3-(3-{4-cyanophenyl)-3,8-diazabicyclof3.2. t]joctan-8-
vi}-7-methylquinoxalin-5-ylethyhamino)picolinic acid;
8-chioro-3-({{(1R)-1-(2-cyano-7-methyl-3-(3-methyi-4-0x0-3,8-
diazabicyciofd 2.1 nonan-8-yiiquinoxalin-5-yhethyhamino)picolinic acid;
g-chioro-3-(((1R)~1-(2~cyano-3-(3,3-difluoro-8-azabicyclof3.2.1]octan-8-yh-7-
methylguinoxalin-8-yhethyhamino)picolinic acid;
g-chiore-3-{{(1R)-1-(2-cyano-3-(3-{d-cyanophenyl)-3 8-diazabicyclof3. 1.1 theptan-
8-yh-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
(R)-8-chioro-3-({1-(2-cyano-7-methvi-3-(piperidin-4-yhquinoxalin-&-
yhethyhamino)picolinic acid;
{R}-6-chioro-3-{{1-(2-cvano-7-methyl-3-{1-methyipiperidin-4-viiquinoxalin-&-
yhethyDamino)picolinic acid;
(R}-8-chioro-3-({1-(2-cyano-3-(3,8-dihydro-2H-pyran-4-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
{R}-6-chioro-3-({1-(2-cyano-7-methyl-3-(1,2,3,6-tetrahydropyridin-4-yliquinoxalin-5-
yhethybamino)picolinic acid;
{(R)-6-chioro-3-{(1-Z-cyano-7-methyl-3-(1-methyl-1,2 3, 8-letrahydropyridin-4-
yhauinoxatin-S-yhethyhamino)picolinic acid;
{R}-8-chioro-3-({(1-(2-cvano-3,7-dimethylquinoxalin-&-ylethyhaming)picolinic acid;
g-chioro-3-{{(1 R)-1-(2-cyano-7-methyi-3-(1-methyl-2-oxopiperidin-4-yhauinoxalin-
S-yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-Z-cvano-3-(1-(4-cyanophenylpiperidin-4-yH-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
{(R}-3-{(1-(3-(1-acetyipiperidin-4-yi)-2-cyano-7-methyiquinoxalin-S-yhethyamino}-
&-chlorapicolinic acid;
(R)-8-chiore-3-({(1-Z-cyanc-3-(4, 4-diflucrocyciohexy-7-methylguinoxalin-3-
yvhethyhaminojpicolinic acid;
{(R}-3-{(1-(3-(1-acely-1,2,3 B-tetrahydropyridin-4-yi}-2-cyano-7-methylguinoxalin-5-
yhethylamino}-&-chioropicolinic acid;
{(R)-8-chioro-3-((1-(2-cyano-3-((4-cyanophenyhethynyh-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid;
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{(R)-8-chioro-3-((1-Z-cvano-7T-methyi-3-(1~-methyl-1H-pyrazol-3-yhauinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-Z-cvano-7-methyl-3-(pyridin-2-yDguinoxalin-5-
yhethylamino)picolinic acid;
(R)-6-chioro-3-({1-{Z-cyano-7~-methyl-3-{pyridin-3-yhguinoxalin-5-
yhethyhamino}picolinic acid;
(R}-8-chiore-3-((1-2-cyano-7-methyl-3-(1-methyl-1H-pyrazol-4-yhguinoxalin-3-
vhethyhaminopicolinic acid;
{R}-8-chioro-3-({1-(Z-cyano-7-methyl-3-(1-methyl- 1 H-imidazol-4-yhquinoxalin-5-
yhethyhamino)picolinic acid;
{(R}-8-chioro-3-({1-(2-cyano-3-(1-{4-cyanophenyl-1H-pyrazokd-yi}-7-
methylguinoxalin-8-yhethyhamino)picolinic acid;
{R)-8-chiore-3-({1-{2-cyano-7-methyl-3-(pyridin-4-yhquinoxalin-5-
yhethyDamino)picolinic acid;
(R)-8-chioro-3-({1-(2-cyano-7-methyi-3-phenylquinoxalin-&-yhethvhamino)picolinic
acid;
{(R}-6-chioro-3-{{1-(2-cyvano-7-methyi-3-{p-tolyhquinoxalin-5-yhethyhamino)picolinic
acid;
(R}-8-chioro-3-({1-(2-cyano-3-(3-methoxyphenyl)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
{R}-6-chioro-3-({1-(2-cyano-3-(3-(2-cyanopropan-2-yliphenyh-7-methylquinoxalin-
S-yhethylyamino)picolinic acid;
{R)-6-chioro-3-({1-(2-cyano-3-(3-cyanophenyh-7-methyigquinoxalin-5-
yhethyhamino)picolinic acid;
{R}-8-chioro-3-({1-(Z-cvano-7-methy-3-(1H-pyrazob-4-yhguinoxalin-5-
yhethybamino)picolinic acid;
(R)-6-chiore-3-({1-(Z-cyano-3-(tH-imidazol-4-y)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-8-chioro-3-((1-Z-cvano-7T-methyl-3-(o-lolyhquinoxalin-5-yliethvhamino)picolinic
acid;
{(R)-6-chioro-3-({(1-(Z-cyano-3-(1-{4-cyanophenyl}-1H-imidazol-4-yi}-7-
methylquinoxalin-5-yhethyhamino)picolinic acid;
(R}-8-chiore-3-{{1-2-cyano-3-(2-methoxyphenyh-7-methylquinoxalin-5-
yhethyhantino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-3-(2-cyanophenyl-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
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(R)-8-chioro-3-((1-(Z-cvano-3-(4-methoxypheny-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
{(R)-6-chioro-3-((1-Z-cvano-3-(4-fluorophenyh-7-methyiquinoxalin-5-
yhethylamino)picolinic acid;
{(R)-6-chioro-3-({(1-(3-{(4-chlorophenyl-2-cyano-7-methyiguinoxalin-5-
yhethyhamino}picolinic acid;
(R}-8-chiore-3-({1-2-cyano-3-(4-cyanophenyl)-7-methylquinoxalin-5-
vhethyhaminopicolinic acid;
{(R}-8-chioro-3-{{1-(3-chlorg-2-cyano-7-methyilguinoxalin-5-yhethylamino)picolinic
acid;
g-chioro-3-(({(1R)~1-(2-cyano-7-methyb-3-((tetrahydroturan-3-yhithio)quinoxalin-5-
yhethyhamino)picolinic acid;
{R)-8-chiore-3-({1-{2-cyano-7-methyl-3-phenoxyquinoxalin-5-
yhethyDamino)picolinic acid;
{(R)y-8-chioro-3-({1-(2-cyano-3-(3-cyanophenoxy)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
{R}-6-chioro-3-{{1-(2-cyano-7-methyl-3-({{triflucromethyhsulfonyloxylguinoxalin-5-
yhethyDamino)picolinic acid;
{(R}-3-{(1-3-{benzyloxy)-2-cyanc-7-methylquinoxalin-5-yhethyhaming)-6-
chioropicolinic acid,;
g-chioro-3-{({(1R)-1-(2-cyano-7-methyl-3-{{(tetrahvdrofuran-3-yhoxy)aquinoxalin-5-
yhethybamino)picolinic acid;
{R)-6-chioro-3-({(1-{2-cyano-3-methoxy-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
{R}-8-chioro-3-({1-(2-cyano-3-hydroxy-7-methyiquinoxalin-5-
yhethybamino)picolinic acid;
{(R)-6-chioro-3-({1-(Z-cyano-3-(diethylamino)-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
B-chloro-3-(({(1R)-1~-(Z-cyano-7-methyk-3-((1-(pyridin-3-yhethyhamino)quinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-({{1R)-1-(2-cyanc-7-methyl-3-({3,3, 3-trifluoro-2-
methylpropyhaminolquinoxalin-5-yhethviamino)picolinic acid;
8-chloro-3-(({1Ry-1-(2-cyano-3-{{1-cyciopropylethyh amino)-7-methylquinoxalin-5-
yhethyhanino)picolinic acid;
{R)-6-chioro-3-((1-(2-cyano-3-(iscbutylamino}-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
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B-chloro-3-({({(1R)-1~(2-cyano-3~(3-hydroxy-3-isopropylpyrrofidin-1-yh-7-
methyiquinoxalin-5-yhethyhamino)picolinic acid;

B-chioro-3-({((1Ry-1-(Z-cyane-3-(1-isopropyl-7,7-dioxido-7-thia-2-
azaspiro[3.8nonan-2-yii-7-methylquinoxalin-5-yhethyhamino)picolinic acid; or

a pharmaceutically acceptable salt thereof.

68. A pharmaceutical composition comprising a compound or salt according 1o any of

claims 1-87 together with a pharmaceutically acceptable carrier, excipient or diluent.

69, A method of treating a disease or disorder associated with modulation of
phosphoinositide 3-kinase (Pi3K), comprising administering to a patient in need thereof a
therapeutically effective amount of g compound of any one of claims 1o 870r a

pharmaceutical composition of claim 88.

70. The method of claim 88, wherein the PI3K is Pi3Ka.

71. The method of claim 6% or claim 70, wherein the PI3K associated with the disease or
disorder has a H1047R mutation.

72. The method of any one of claims 89 1o 71, wherein the disease or disorderis a

candcer.

73. The meathod of claim 88, wherein the cancer is endometrial cancer, gastric cancer,
leukemia, lymphoma, sarcoma, colorectal cancer, lung cancer, ovarian cancer, skin cancer,

head and neck cancer, breast cancer, brain cancer, or prostate cancer.

74. The method of any one of claims 88 to 71, wherein the disease or disorder is
CLOVES syndrome (congenital lipomatous overgrowth, vascular malformations, epidermal
naevi, scoliosis/skeletal and spinal syndrome}, or PIK3Co-~related overgrowth syndrome
{PROS).

75, A method of inhibiting phosphoinosilide 3-kinase (PI3K), comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of any one of claims
1 to 67 or a pharmaceutical composition of claim 88,
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78, A method of treating cancer or a disorder, the method comprising administering to a
patient in need thereof a therapeutically effective amount of a compound of any one of claims

1 10 870r a pharmaceutical composition of claim 68,

77, The method of claim 72, wherein the cancer is endometrial cancer, gastric cancer,
leukemia, lymphoma, sarcoma, colorectal cancer, lung cancer, ovarian cancer, skin cancer,

head and neck cancer, breast cancer, brain cancer, or prostale cancer.

78. A method of treating cancer comprising administering a compound according 1o any of
claims 1 to 87 or g pharmaceutical composition of claim 68 and a KRAS inhibitor to a patient
in need thereof, wherein the cancer is breast cancer, uterine carcinosarcoma, uterine
andometrial carcinoma, colorectal adenocarcinoma, stomach adenocarcinoma, head and
neck squamous cell carcinoma, cholangiocarcinoma, esophageal adenocarcinoma, bladder
carcinoma, lung squamous celf carcinoma, brain glioma, adrenocaortical carcinoma, liver
hepatocellular carcinoma, sarcoma, prostate adenocarcinoma, Kidney renal cell carcinoma,

lung adenccarcinoma, ovarian cystadenocarcinoma, glioblastoma muliiforme, melanoma.

79. A method treating cancer comprising administering a compound according to any of
claims 1-87 or a pharmaceutical composition of claim 88 and a mutant selective KRAS
inhibitor to a patient in need thereof, whersin the cancer is breast cancer, uterine
carcinosarcoma, uterine endomeirial carcinoma, colorectal adenocarcinoma, siomach
adenocarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma, esophageal
adenoccarcinoma, bladder carcinoma, lung squamous cell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatoceliular carcinoma, sarcoma, prostate adenocarcinoma,
kidney renatl cell carcinoma, lung adenocarcinoma, ovarian cystadenocarcinoma,

glioblastoma multiforme, melanoma.

80. A compound according to any of claims 1-67 or a pharmaceutical composition of claim
88 for use in the treatment of cancer in combination with a KRAS inhibitor, wherein the cancer
is breast cancer, uterine carcinosarcoma, uterine endometrial carcinoma, colorectal
adenocarcinoma, stomach adenccarcinoma, head and neck squamous cell carcinoma,
cholangiocarcinoma, esophagsal adenocarcinoma, bladder carcinoma, lung squamous call
carcinoma, brain glioma, adrenccortical carcinoma, liver hepatocetiuiar carcinoma, sarcoma,
prostate adenocarcinoma, kKidney renal cell carcinoma, lung adenocarcinoma, ovarian

cystadenocarcinoma, glioblastoma muliiforme, melanoma.
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