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Substiluted Quinoxalines

Cross-reference o related applications

{0001] This application claims priority from U S, Provisional Application No. 63/501,870, filed
May 12, 2023, U.S. Provisional Application No. 63/522,325, filed June 21, 2023, and U.S.
Frovisional Application No. 63/578,523, filed August 24, 2023, the disclosure of each of which

is hereby incorporated by reference in iis entirety

Field

{0002] This disclosure is directed to substifuted quinexalines, and more particularly to such
compounds that are inhibitors of phosphoinositide 3-kinase (PI3K) and therefore useful in the
freatment of diseases or disorders associated with Pi3K modulation. The disclosure is divected
toward compounds and compositions which inhibit PI3K, methods of treating a disease or
disorder associated with PI3K {e.q., CLOVES syndrome {congenital lipomatous overgrowth,
vascular malformations, epidermal naewi, scoliosis/skeletal and spinal syndrome), PIK3CA-
related overgrowth syndrome (PROS), breast cancer, brain cancer, prostate 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 cells can be regulated by external signals that stimulate or inhibit
intraceliular events. The process by which stimulatory or inhibitory signals are transmitted into
and within a cell to elicit an intracellular response is referred o gs signal transduction. Over the
past decades, cascades of signal transduction events have been elucidated and found to play
a ceniral role in g 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.

{0004] Kinases represent a class of imporiant signaling molecules. Kinases can generally be
classified into protein kinases and lipid kinases, and certain kinases exhibit dual specificitiss.
FProtein kinases are enzymes that phosphorylate other proteins and/or themselves (e,
autophosphorylation}. Frolein kinases can be generally classified info three major groups
based upon their subsirale utilization: tyrosine kinases which predominantly phosphoryiate
substrates okay on fyrosing residues (e.g., erb2, PDGF receptor, EGF receptor, VEGF
receptor, sre, abl), serine/threcning kinases which predominantly phosphorylate substrates on
sering and/or threonine residues (e.g., mTORCT, mTORCZ, ATM, ATR, DNA-PK, Akl), and
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dual-specificity kinases which phosphorylate substrates on tyrosine, serine and/or threonine

residues.

{0005] Lipid kinases are enzymes that catalyze the phosphorylation of lipids within cells. These
enzymes, and the resulling phosphoryiated lipids and lipid-derived biologically aclive organic
molecules, play a role in many different physiological processes, including cell profiferation,
migration, adhesion, and differentialion. 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 include phosphoinositide(s)

kinases {such as PI3 -kinases, Pi4-Kinases), diacyighycercl 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, ostecarthritis, inflammatory bowel
diseases, chronic obstructive pulmonary disorder, psoriasis, multiple sclerosis, asthma,
disorders related {o diabetic complications, and inflammatory complications of the

cardiovascular system such as acute coronary syndroms.

{0007] PI3Ks are members of a unique and conserved family of intracellular lipid kinases that
phosphorylate the 3’ -OH group on phosphatidviinositols or phosphoinositides. The PIIK family
comprises 15 kinases with distinct subsirate specificities, expression patierns, and modes of
regulation. The class | PI3Ks (pi 10a, pi 10b, pi 108, and pi 10g) are typically activated by
tyrosine kinases or G-protein coupled receplors {0 generate PIFP3, which engages downstream
effectors such as those in the pathways of AKYPDKE mTOR, the Tec family kinases, and the
Rho family GTPases. The class H and Hi Pi3-Ks play a key role in intraceihilar trafficking through
the synihesis of PI{(3)P and PI3,4)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 mutalions which lead to
upregulation of a PI3K isoform are believed 10 occur in many human cancers. Mulations in the
gene coding for a PI3K isoform are point mutations clustered within several hotspots in helical
and kinase domains. Because ofthe high rate of PI3K mulations, targeting of this pathway may

provide valuable therapeutic opporiunities.

{0009] Genetic alieralions in genes in PI3K signaling are believed to be involved in a range of
cancers such as endometrial cancer, breast cancer, esophageal sguamous-cell cancer,
cervical squamous-celf carcinoma, cervical adenocarcinoma, colorectal adenocarcinoma,
bladder urothelial carcinoma, glioblastoma, ovarian cancer, non-small-cell lung cancer,
gsophagogastric cancer, nerve-sheath tumor, head and neck squamous-cell carcinoma,

meianoma, esophagogastric  adenoccarcinoma, sofi-lissue sarcoma, prostale  canger,
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fibrolamellar carcinoma, hepatoceliular carcinoma, diffuse glioma, colorectal cancer, pancreatic
cancer, cholangiocarcinoma, B-cell lvmphoma, mesothelioma, adrenocortical carcinoma, renal
non- clear-cell carcinoma, renal clear-cell carcinoma, germ-cell carcinoma, thymic tumor,
pheochromocyioma, miscellaneocus 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 heen shown {o selectively require the alpha (@) isoform of PI3K in
the control of endothelial cell migration. Mutations in the gene coding for Pi3Ka or mutations
which lead to upregulation of PI3Ka are believed 1o occur in many human cancers such as
lung, stomach, endometrial, ovarian, bladder, breast, colon, brain, prostate, and skin cancers.
Mutations in the gene coding for PI3Ka are point mulations clustered within several hotspots in
helical and kinase domains, such as E542K, E545K, and H1047R. Many of these mutations
have been shown 1o 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 PI3K isoforms such as PI3KE or Pi3Ky are expressed primarily in hematopoietic

cells, PI3Kq, along with PI3KR, is expressed constifutively.

{0011] Due to the central role of PISKa in regulating organismal glucose homeosiasis, PI3K
inhibition in patients often gives rise to hyperglycemia and/or hyperinsulinemia, High levels of
circulating insulin could potentially be milogenic and/for antiapoptotic for cancer celis and thus
negate the antiproliferative effects of PISK inhibitors.

{06012] In the setting of cancer with mutated PI3Ka, one way 10 overcoms the problem of
compensatory production of insulin and/or glucose upon sysiemic PI3Ka inhibition would be to
develop inhibilors with enhanced selectivity for mutant PI3Ka over wild-type PI3Ka. This would
create an increased window for drug dosing to selectively inhibit the pathologic signaling of
mutant PI3Ka in the cancer celis without affecting the wild-type PI3Ka in the host tissues that
control systemic metabolism, thus limiting toxicities and permitting higher doses and more

complete inhibition of the drug target.

{0013] Existing Pi3Ka inhibifors are nearly eguipotent 1o wild-type and mutant Pi3Ka. Mutant
sefective inhibitors have been elusive due fo 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 1o selective PI3Ka inhibition. Thus, targeting a mutaied,
peripheral binding pocket of PI3Kg, may in tum provide a valuable therapeutic target for drug

development.

[0014] As such, kinases, for exampile lipid kinases such as PI3Ks, are prime targets for drug

development.
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Summarny

{0015] In one aspect, the present disclosure provides compounds of Formula (B and
pharmaceutically accepiable salis thereof, and prodrugs, solvates, hydrales, isomers,
deuterated forms, and tautomers thersof:

H

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

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

R?is phenyl or a 5-8 membered heteroary] group, wherein each phenyi and heteroaryt is
optionally substituted with 1-5 R1Z;
each R%is independently C1-Cy alkyl, -OR?, -C{OYDRA, {C1-C4

alkyD-ORA, -C{OIN{RM):, eyano, tetrazolyl or halogen;
each RAis independently H, C-Cs alkyl, Cx-Cs cycloalkyl or 2-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-8-yi;

R%is C4-Cs alkyl optionally substituted, polysubstituied or persubstituted with fluorg, Cs-Cs
cycloalkyl, C+Ca alkenyl, Cx~Cs alkynvl, or Cs-Ce cycloalkenyt;

R4is H, halogen, C-Cs alkyl, C+-Cs alkoxy, Cs5-Co cycloalkyl, C+-C5 alkenyl, C,-Cs alkynyl,
or Cs~Cs cycloalkenyl or cyano, wherein each C+Cs alkyl and Cs-Ce cycivalkyl is
optionally substituted with 1-5 halo groups;

R and R% independently represant H or Ci-Cs atkyl;

R is hydrogsn, -OR?, -8R0, C4-Cg alkyl, halogen, hydroxy, cyang, haloC:-Cs alkyl,
hydroxy C+Cs alkyl, C1-Cs alkoxy, ©1-Cs alkoxy(C1-Celalkyl, cyano, aming, monoe- or
di{C+-Cq) atkyl amino, Cs-Ce oycloalkyl, Cs-Cs ovoloalkyl{(Ci-Cs alkyly, 3-8 membered
heterccychyl, phenyl or 5-6 membered heteroaryl, wherein each alkyl, alkenyt,
cycloalkyl, phenyl, 3-8 membered heterocyclyl and heteroaryl is optionally
independently substituted with 1-3 of halogen, hydroxy, C+-Cs alkyl, C+-Cs alkoxy,
haloC+-Cx alkyl, hydroxy C1-Cs atkyl, oxo, cyano, amino, mong- ordi{C,-Cy) alkyl
aming,
whersin each R is aryl, aryl{C+-Cs Yalkyl, 5-7 membered hateroaryt or 5-7 membered

heteroarvi(C-Csalkyl, wherein each aryl and heteroaryt is optionally
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independently substituted with one to four of C4-Cs alkyl, halogen, hydroxy, cyano,
haloCq~-Cs alkyl, hydroxy C1-Cs alkyl, C1-Cp alkoxy, C+-Cs alkoxy(C+-Cs)aliyl,
CYANO, amino, or mone- or di{C4-Cz) alkyl aming,

R represents NR'RE, C+-Cs alkyl, C3-Ca cycloalkyl, Cs-Ce cycloalkyliCs-Cs alkyh), phenyi,
or 5-6 membered heteroaryl, wherein each Ci-Cs alkyl, Cx-Cs cycloalkyl, C-Cs
cycloalkyl{C-Cs alkyh, phenyt and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo{C+-Cs alkyl), hydroxy, oxo, C1-Cs alikyl, C1-Cs alkoxy, C+-Cs
alkanoyi, cyano, aming, or mono- or di{C4-Cx} alkyl aming;

R’ represents H or C-Cs alkyt;

Re reprasents M, $+-Cs alkyl, CCs alkenyl, C3-Cs cyoloalkyl, C3-Cs cycloalkyl{(C-Ca alkyl),
3-8 membered heterocyclyl, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenyl{C+
Ceialky! or 5-6 membered hetergaryl{C1-Celalkyl, wherein each C+-Cs alkyl, C3-Cs
cycloalkyl, Cs-Cs cycloalkyl{C1-Cs alkyl), phenyl, hetercaryt and 3-8 membered
heterooyelyl is optionally independently substituted with 1-3 of halogen, halo{C+-Cs
alkyl), hydroxy, oxo, C+-Cs alkyl, C1-Cs alkoxy, cyang, aming, mono- or difC1~Cs) atkyl
armnine, amino- or monoe- or di{C-Cs) alkylaminocarbonyl, ~SOoR™, -SO(NR %), or -
NRYSOR'™ wherein each R is independently C1-Cs alkyl and R is C+-Cg alkyl; or

R7 and R® together with the nitrogen to which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyolyl group, wherein the heterocychyl 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 monocyaclic heterocychyl 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 substitited, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein sach R is indspendently (i} C-Cs
alkyl optionally substituted with C+-Cx alkoxy, (i) C+Cs alkoxy, (i) C3-Cs
cycloalkyl, (v} cyano, (i) hydroxy, (v} oxe, {vi) halogen, {vii} halo C1-Cs
alkyl, {vili) hydroxy C-Ce alkyl, (X} amino, (9 mono- or di-{(C+-Cs atkyl)
amino where one alkyl is optionally substituted with oxo , (d) C-Cs
alkanoyl optionally substituted with 1 or 2 of C,-Cs alkyl, C1-Cs alkoxy, Cu-
Cs cycloalkyl, cyano, hydroxy, oxg, halogen, halo C4-Cs alkyl, hydroxy G-
Cs alkyl, amino, mono- or di-(C+-Cs alkyl) amino, C5-Cs cycloalkyl, phenyl,

5-8 membered heterocaryl, wherein each C1-Cs alkyl and C2-Cs cycloalkyl
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an the alkanoy! is optionally substituted with halogen, hydroxy or aming,
and wherein each cycloalkyl, phenyl and hetercanyl on the alkanoylis
aptionally substiluted with C+-Cs alkyi, C1-Cs alkoxy, halogen, amino,
hydroxy, or cyane, xil) Cz-Cs cycloalkyloxy, Gdii) phenyi, {xiv) phenyl{C+-C4
alkanoyl), 0o} 5-7 membered heterocyclyl, or (xvi) 5-8 membered
heteroaryl, wherein each phenyl, 5-7 membered heterocychyt and 5-6
membered heteroaryl is optionally substituted with one to four C4-Cz alkyl,
C1-Cs alkoxy, halogen, hydroxy, cyano, oxo, aming, mong- or di{C+-Cs
alkyhamino, amino{C-Cs) alkyl, mono- or di{C+-Cs alkyDamino{C-Cs) alkyl,

or aming- or mono- or di{C+-Ca) alkylaminocarbonyl.

{0018] In another aspect, the present disclosure provides for a pharmaceutical composition
comprising a compound or salt as otherwise described herein together with a pharmaceutically

acceptable carrier, excipient or diluent.

{0017] In another aspect, the present disclosure provides for a mathod of treating a disease or
disorder associaled with modulation of phosphoinositide 3-kinase (PI3K}, comprising
administering to 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

harein.

{0018] In another aspeci, the present disclosure provides for a method of inhibiling
phosphoinositide 3-kinase (PI3K), comprising administering 1o a patient in need thereof g
therapeutically effective amount of a compound as otherwise described herein or a

pharmaceutical composition as otherwise described hersin,

{0019] In another aspect, the present disclosure provides for a method of treating cancer or 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,

{0020] The compounds disclosed herein selectively bind {o H1047R-mutated PI3Ka and not to
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

harein.

{0022] Other aspects and embodiments of the disclosure are evident in view of the detailed

description provided herein.
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DETAILED DESCRIPTION OF THE INVENTION

{0023] The present invention relates to inhibitors of PI3Ka. 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

[0024] Uniess defined otherwise, all technical and sclentific terms used herein have the same
meaning as is commonly understood by one of skill in the art to which this invention belongs.
All patents, patent applications, and publications referred to herein are incorporated by
reference 1o the exient they are consistent with the present disclosure. Terms and ranges have

their generally defined definition unless expressly defined otherwise.

{0025] For simplicity, chemical moleties are defined and referred {o throughout primarily as
univalent chemical moieties {.g., alkyl, aryl, etc.). Nevertheless, such terms may also be used
1o convey corresponding multivalent moieties under the appropriate structural circumstances
clear to those skilled in the art. For example, while an "alkyl” molely generally refers o a
monovalent radical {e.g. CHs-CHy}, In certain circumstances a bivalent linking molety can be
“alkyl,” in which case those skilied in the art will understand the alkyt to be a divalent radical
{e.g., -CH»-CHy-}, which is eguivalent to the term “alkylene.” (Similarly, in circumstances in
which a divalent moiety is required and is staled as being “aryl,” those skilled in the arnt 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 (.e., 4 for carbon,
3forN, 2for O, and 2, 4, or 6 for S, depending on the oxidation stale of the 5).

{0028] The term “aming” refers 1o ~NH;.
{0027] The term “gcety!” refers to -C{O}CH:.

{0028] As herein employed, the term "acyl” refers o an alkyicarbony! or arvicarbonyi

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

{0029] The term "alkyl" as employed herein refers {0 saturated straight and branched chain
aliphatic groups having from 1 {0 12 carbon atoms. As such, “alkyl” encompasses C+, Gy, Cs,
G4, Cs, Ce, Gy, Cs, Co, Cro, Ci1 and G2 groups. Alkyl groups may be branched or unbranched.
Examples of alkyl groups include, without limitation, methyl, ethyl, propyl, isopropyl, butvl,

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

{0030] The term "alkenyl” 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, “alkeny!l” encompasses Co, Cz, G4, Cs, Gs, Cr, Cg, Cg, Cup, Cyy and Cqp groups.

Examples of alkenvi groups include, without Himitation, ethenyl, propenyl, butenyl, pentenvi, and
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hexenyl

{0031] The term "alkynyi” as used herein means an unsaturated straight or branched chain
aliphatic group with one or mors carbon-carbon triple bonds, having from 2 to 12 carbon atoms.
As such, “alkynyl® encompasses Ca, Cs, Cu, Cs, Cs, Cr, Cs, Co, C1o, Cir and Ty groups.
Examples of alkynyi groups include, without limitation, ethynyl, propynyl, butynyl, pentynyl, and

hexynyl.

{0032] An "alkkylene,” "alkenviene.” or "alkynylena® group is an alkyl, alkenvi, or alkynyl group,
as defined hersinabove, that is positioned between and serves to connect two other chemical
groups. Examples of alkylene groups include, without limitation, methylene, ethviene,
propylene, and bhutylene. Represeniative alkenviene groups include, without limitation,
ethenyiene, propenyiene, and bulenyiene. Representative alkynviene groups include, without

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

{0034] The lerm "amino- or mono- or di{C1-Cs) alkylaminocarbonyl” refers to carbamoyl groups,

i.e., groups of the formula

O
fR14
b?"z)J\N
%15

wherein R and R"™ independently represent hydrogen and C+-Cz alkyl.

{0035] The term "cycloalkyl” as employed herein is a saturated and partially unsaturated cyclic
hydrocarbon group having 3 to 12 carbons. As such, “cycloalky!l” includes Cs, Cy, Cs, Cs, 7,
Cg, Cg, Chg, T and Cyz cyclic hydrocarbon groups. Examples of cycloalkyl groups include,
without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycichexenyl,
cycicheptyl, and cyclooctyl. The term “cycloalkyl” also encompasses bridged ring systems such
as as bicyclo[1.1.1]pentan-2-yi, bicycloft. 1. 1lpentan-1-yl. and bicyciof2.2.2joctan-2-vi.

{0038] The term “"Cs-Ce cycloalkyloxy” refers {0 groups of the formula ~O(C+Cs cycloalkyl).

{0037] The term "hetercalkyl” refers 1o an alkyl group, as defined hereinabove, wherein one or
more carbon atomns in the chain are independently replaced O, 8, or NRX, wherein R* is
hydrogen or C1 —~ C3 alkyl, Examples of heteroalkyl groups include methoxymethyl

methoxyethyl and methoxypropyl

{0038] An "aryl” group is @ Ce-Cra gromatic moiety comprising one to three aromatic rings. As
such, “aryl” includes Ce, G, Ciz, and Cq4 cyclic hydrocarbon groups. A representative aryl

group is & Ce-Cop aryl group. Particular aryl groups include, without limitation, phenvyl, naphthyl,
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anthraceny!, and flugrenyl. An “aryl” group ailso 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 {0 another group via the alkyl moiely. An representative aralkyl
group s ~{C~-Celakkvi{Cs-Choyaryl, including, without limitation, benzyl, phenethyl, and
naphthyimethyl. For example, an arC-Caalkyl is an aryl group covalently linked 1o a C4-Cs

alkyl.

{0040] As used herein, the term “fused” when used 1o define rings, e.g., bicyalic fused ring
systems, refers to bicyclic, tricyalic, ete. ring systems sharing 2 or more aloms. Examples of
such fused ring systems are (15 ,4R)-2-azabicyclo[2. 2. 1heptane; 2-azabicyclof2.2.2joctane,
2, 5-diazabicyclof2.2. 2]octane; 2-0xa-5-azabicycloi2.2 . 2joctane; isoindoline; 1,2,3,4-
{etrahydro-2,6-naphthyridineg, 1,2,3 4-tetrahydroisoguinoline; 1,2,3 4-tetrahydro-1,4-

{epiminomethanoinaphthalene; and 3-azabicycici3.1 .Clhexane.

{0041] A "heterocychyl™ or "heterocyclic” or “heterocycloalkyl” group is a mono- or bicyclic
{fused or spiro) ring structure having from 3to 12 atoms, (3,4, 5,6, 7, §, 8, 10, 11 or 12 atoms),
for example 4 to 8 atoms, wherein one or more ring atoms are independently —C{Q)-, N, NR*,
O, or 3, and the remainder of the ring atoms are quatemary or carbonyl carbons. Examples of
heterooyclic groups include, without limitation, epoxy, oxiranyl, oxetanyl, azetidinyt, aziridinyi,
tetrahydrofuranyt, tetrahydropyranyl, tetrahydrothiophenyt, pyrrolidiny, piperidinyl, piperazinyi,
imidazolidinyl, thiazolidinyl, thiatanyl, dithianyl, trithianyl, azathianyl, oxathianyl, dioxolanyi,
axazoidinyl, oxazolidinonyl, decahydroquinolinyl, piperidonyl, 4-piperidonyl, thiomorpholinyd,
dimethyl-morpholinyl, and morpholinyl. Examples of heterocyclic groups that are spiro ring
systemns are 8-azaspiro[2.5joctan-8-vl, 5-azaspirolZ. 4theplan-5-yl, G-azaspire[3 4joctan-G-yi,
S~oxa-7-azaspiro{3.4joctan-7-vi, 5,5-dimethyl4-oxa-7~azaspiro[2.5]octan-7-yi, 2-0xa-8-
azaspirei3.3theplan-6-yl, 1-oxa-B-azaspire[3.4joctan-6-yi and 7,7-dimethyl-5-
azaspirel2. bloctan-5-yl.  Specifically excluded from the scope of this ferm are compounds
having adjacent ring O and/or S atoms. The heterocyclic groups can be attached to a parent
group {i.e., the point of attachment) via any ring atom, including one ¢of the hetercatoms orone
of the carbon atoms, in the heterocyclic ring group. As chemically required, the heterocydlic
ring may be attached tc one or more gther groups, for instance if operating as a bridging group.
Thus, the term “heterocychyt” includes groups such as azabicyclo[2.1.1]hexan-2-yl,
azabicyclo]2.2. 1iheptan-7-yi, 8-oxa-3-azabicycio[3.1.1]heptan-3-yi, diazabicycio]3.1.1}heptan-
8-yl and hexahydro-3,5-methanocyciopentaiblipyrrol-1{2H)-yi.  The term *heterocyciyl”® also
includes fused multicyclic {e.g., bicyclicy ring systems in which one or more of the fused rings

is aromalic or non-aromatic, provided that at izast one ring is non-aromatic contains an N, ©,
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or S ring atom. Examples of such fused muiticyclic ring systems are indolinyl, indolin-2-vi, 2,3-
dihydrobenzofuran-2-yl and 2,3 4 8-letrahvdrobenzo[dloxazol-2-yl. Each ofthese examples is

a 8-membered heterooyciyl.

{0042] As used herein, the term "heteroaryl” refers 10 a group having 5 to 14 ring atoms,
preferably 5, 6, 10, 13 or 14 ring atoms; having 8, 10, or 14 1w elecirons shared in a cyclic array;
and having, in addition to carbon atoms, from one to three hetercatoms that are each
independently N, ©, or 3. “Helercaryl” also includes fused multicydlic {e.q., bicyclic) 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, Q, 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 ong of the carbon atoms, in the hetlercaryl ring group. As chemically
required, the hetercaryl may be attached to one or more other groups, for instance if operating

as a bridging group.

{0043] Examples of heteroaryl groups include acridinyl, azocinyl, benzimidazolyl,
benzofuranyl, benzo[dioxazol-2{3H}-one, 2H-benzolblit 4loxazin-3{4H}-one, benzothiofuranyi,
benzothiophenyl, benzoxazoivl, benzthiazolyl, benziriazolvl, benztetrazolyl, benzisoxazolyl
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyi
chromenyl, cinnolinyl, furanyl, furazanyl, imidazolinyl, imidazolyl, 1H-indazolyl, indclenyl,
indolinyl, indolizinyl, indolyl, 3H-indolyl, iscbenzofuranyl, isochromanyl, isoindazoiyl
isoindolinyi, isoindolyl, isoquinolinyi, isothiazolyl, isoxazolyl, naphthyridiny,
oclahydroisoquinolinyl, oxadiazolyvl, 1.2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolvi,
1,3 4-oxadiazolyl, oxazolidingl, oxazolyl, oxazolidingl, pyrimidinyl, phenanthridiny,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyi,
piperonyl, pteridinyd, purinyl, pyranyl, pyrazinyl, pyrazolidiny, pyrazolinyl, pyrazolyl, pyridazinyi,
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidingl, pyrrolinyd, 2H-
pyrrolyl,  pyrrolyl,  quinazolinyl, quinclinyl,  4H-guinclizinyl, quinoxalinyl, quinuclidin,
tetrahydroisoquinoliny, tetrahydroquinoliny, tetrazobyl, 6H-1,2 5-thiadiazini, 1,2, 3-thiadiazolyl,
1.2, 4-thiadiazolyl, 1,2,5-thiadiazoll, 1,3.4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
thienothiazolyl, thiencoxazolyl, thiencimidazolyl, thiophenyl, triazinyl, 1,2,3-triazoivi, 1,2,4-

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

{0044] An "aryiene,” "hetercaryiene,” or "heterocyclyiene” group is a bivalent aryl, heteroany,
or heterocyclyl group, respectively, as defined hereinabove, that is positioned between and

serves to connect two other chemical groups.

{0045] As emnployed herein, when g moiety {8.9., cycloalkyl, aryl, heteroaryl, heterocyalyl, urea,
etc.) is described as “optionally substituted” without expressly stating the substituenis it is

meant that the group optionally has multiple 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.

{0047] The term “haloalky!” refers to an alkyl chain in which one or more hydrogens have been
replaced by a halogen. Represeniative haloalkyls are triflucromethyl, diffuoromethy,

fluogrochioromethyl, chioromethyl, and fluoromethyl,
{0048] The term “hydroxyalkyl” refers {0 -alkylene-OH.

{0048] H is 1o be understood that each individual atomn present in Formula () and the
compounds within formula ), may be present in the form of any of #is naturally occurring
isotopes, with the most abundant isotope(s} being preferred. Thus, by way of example, each
individual hydrogen atom present in formula {0, or in the formulae depicted hereinafier, may be
present as a 1H, 2H {deuterium; DY or 3H dritium; T) atom, preferably 1H. Similarly, by way of
exampile, each individual carbon atom present in formula (), or in the formulae depicted

hereinafter, may be present as a 12C, 13C or 14C atom, preferably 12C.

{0050] Farticular deuterated compounds of this disclosure are those wherein RS has one or
more hydrogen atoms replaced with a deuterium. Representative deuterated R™ groups are

pyrolidin-1-yhd&, morpholino-ds, (piperazin-1-yi-2,2,3.3,5,5,6,6-d8), and piperidine-1-y-d70.

{0051] As used herein, “an effective amount” of a compound is an amount that is sufficient (o

negatively modulate or inhibit the activity of Pi3Ka .

{0052] As used herein, a “therapeutically effective amount” of a compound is an amount that
is sufficient to ameliorate or in some manner reduce a symptom or siop or 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 R 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 paricular compound or pharmaceutical compaosition” refers o any lessening, whether
permanent or temporary, lasting or transient, that can be atiributed 10 or associated with

administration of the composition.
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COMPOUNDS

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

H

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, deuleraied

forms, and tautomers thereof, whersin:

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

R%is phenyl or 2 5-8 membered heteroary! group, wherein each phenvi and heteroaryt is
optionally substituted with 1-5 R1Z;
each R is independently C4-C4 alkyl, -ORA, -C{OIORA, {C1-Cs

alkyh-ORA -C{OIN(RMN),, cyano, tetrazoiyl or halogen;
each R*is independently H, C+-Cs alkyl, C+Cs cycloatkyl, cycloatky! or 2-carboxy-
3.4, 5-trihydroxytelrahydro-2H-pyran-g-yi:

R%is £4-C5 alkyl optionally substituted, polysubsiituted or persubstituted with fluorg, C2-Cs
cycloalkyl, C+Ca alkenyl, Cx~Cs alkynvl, or Cs-Ce cycloalkenyt;

R4is M, halogen, Ci-Cs alkyl, C+-Cs alkoxy, Cs-Ce cycloalkyl, Ci-Cs alkenyl, C2-Cs alkynyl,
or Cs-Cy cycloalkenyl or cyanoe, wherein each C+-Cs alkyl and Cs-Ce cycioalkyl is
optionally substituted with 1-5 halo groups;

R® and R independenily represent H or C-Cs alkyl;

R® is hydrogen, -OR?, -8R0, C+-Cq alkyl, halogen, hydroxy, eyano, haloC-Cs alkyl,
hydroxy C+Cs alkyl, C1-Cs alkoxy, ©1-Cs alkoxy(C1-Celalkyl, cyano, aming, monoe- or
diC~Ca) atkyl aming, Cs-Cs cycloalkyl, Cs-Cs oycloalkyi(C1-Cs alkyl}, 3-8 membered
heterocyciyl, phenyi or 5-6 membered heteroaryl, wherein each alkyl, alkenyl,
cycloalkyl, phenyl, 3-8 membered heterocyclyl and heteroaryl is optionally
independently substituted with 1-3 of halogen, hydroxy, C+-Cs alkyl, C+-Cs alkoxy,
haloC+-Cz alkyl, hydroxy C1-Cs alkyl, ox0, cyano, amino, mong- ordi{C~Ca) alkyl
aming,
wherain R2 is aryl, arvi{C-Ce Jalkyl, 5-7 membered heteroaryl or 5-7 membered

heteroarvli(Ci-Celalkyl, wherein each aryl and hetercaryl is optionally

independently substituted with one to four of C4-Cs alkyl, halogen, hydroxy, cyano,
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haloCq~-Cs alkyl, hydroxy C1-Cs alkyl, C1-Cp alkoxy, C+-Cs alkoxy(C+-Cs)aliyl,
CYANO, amino, or mone- or di{C4-Cz) alkyl aming,

R represents NRVRE, C1-Cg alkyl, Cs-Co oycloalkyl, Cs-Ce oyoloalkyl{T+-Cs alkyl), phenyl,
or 5-6 membered heteroaryl, wherein each C+-Cs alkyl, Cz-Cs cycioalkyl, C:-Cs
cycloalkyl{C-Cs alkyh, phenyt and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo(C+Cs alkyd), hydroxy, oxe, C-Os alkyl, G-Cz atkoxy, G+-Cs
alkanoyl, cyano, amino, or mono- or di{C-Ca) alkyt amino;

R’ represents H or C-Cs alkyt;

Re represents H, C+-Cs alkyl, C~Cs alkenyl, Cs-Ce cycloalkyl, C3-Cs cycloalkyl(T-Ca alkyly,
3-8 membered heterocyclyl, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenyl{C+
Ceialky! or 5-6 membered hetergaryl{C1-Celalkyl, wherein each C+-Cs alkyl, C3-Cs
cycloalkyl, Cs-Cs cycloalkyl{C1-Cs alkyl), phenyl, hetercaryt and 3-8 membered
heterooyciyl is optionally independently substituted with 1-3 of halogen, halo(C+Cs
alkyl), hydroxy, oxo, C+-Cs alkyl, C1-Cs alkoxy, cyang, aming, mono- or difC1~Cs) atkyl
armnine, amino- or monoe- or di{C-Cs) alkylaminocarbonyl, ~SOoR™, -SO(NR %), or -
NRYSOR whereln each R is independently C1-Ce atky! and R is C4-Cq alkyl; or

R" and R® together with the nitrogen fo which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyolyl group, wherein the heterocyehl 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 monocyaclic 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 nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substitited, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein sach R is indspendently (i} C-Cs
alkyl optionally substituted with C+-Ca alkoxy, (i) C+Cs alkoxy, (i) C:-Cs
cycloalkyl, (v} cyano, (i) hydroxy, (v} oxe, {vi) halogen, {vii} halo C1-Cs
alkyl, {vili) hydroxy C-Ce alkyl, (X} amino, (9 mono- or di-{(C+-Cs atkyl)
amino where one alkyl is optionally substituted with oxo , (d) C4+-Cs
alkanoyl optionally substituted with 1 or 2 of C,-Cs alkyl, C1-Cs alkoxy, Cu-
Cs cycloalkyl, cyano, hydroxy, oxg, halogen, halo C4-Cs alkyl, hydroxy G-
Cs alkyi, amino, mono- or di-(C+-Cs alkyl) aming, C3-Ce cycloalkyl, phenyi,
5-8 membered hetercaryl, wherein each C4-Cs alkyl and C3-Cs cycloalkyl

on the alkanoyi is optionally substituted with halogen, hydroxy or aming,
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and wherein each cycloalkyl, phenyl and hetercanyl on the alkanovl is
aptionally substiluted with C+-Cs alkyi, C1-Cs alkoxy, halogen, amino,
hydroxy, or cyano, (xil) Cs-Cs oycloalkyioxy, (xill) phenyi, (xiv) phenyl{C+-Cs
alkanoyl), (o) 5-7 membered heterocyclyl, or {xvi) 5-8 membered
heteroaryl, wherein each phenyl, 5-7 membered heterocychyt and 5-6
membered hetergaryl is optionally substituled with one to four C4-Cs alkyl,
C1-Cx alkoxy, halogen, hydroxy, cyano, oxo, amine, mono- or di{C-Ca
alkyhamino, amino{C-Cs) alkyl, mono- or di{C+-Cs alkyDamino{C-Cs) alkyl,

ar aming- or mono- or di{C+-Ca) alkylaminocarbonyl.

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

{1V}

and pharmaceutically acceptable salls, prodrugs, solvates, hydrates, isomers, deuterated

forms, and tautomers thersof, wherein:

R'is H, C+-Cs alkyl, or C3-Cg cycloalkyl;

R?is phenyl or a 5-8 membered heteroaryl group, wherein each phenyi and heternarnyt is
optionally substituted with 1-5 R'2;
each R is independently C-C4 alkyl, -ORA, -C{OYORA, (T4-Ca

alkyh-ORA, -C{OIN(R™),, cyano, tetrazolyl, or halogen;
each R*is independently H, C+Cs alkyl, or C»-Cs cycloalkyl; and

R is C-Cs alky! oplionally substituted, polysubstituted or persubstituled with fluore, CxCs
cycloalkyl, C+-Cs alkenyl, C»-Ca alkynyl, or Cs-Cs cycloalkenyt,

R4is H, halogen, C-Cs alkyl, Cs-Cs cycioaikyl, C+-Cs altkenyl, C-Cs alkynyi, or Cs-Cs
cycloatkenyl or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloatkyl is optionally
substituted with 1-5 halo groups;

RE and R independently represent H or C4-Ce atkyt;

R is C+-C7 alkyt, cyclopropyd, bromo, chiore, fluore, cyano, or trifluoromethyl;

R represents NRVRE, C+-Cq alkyl, Cs-Co oycloalkyl, Cs-Ce oycloalkyl{C-Cs alkyly, phenyl
or 5-6 membered heteroaryl, wherein each Ci-Cs alkyl, Cx-Cs cycloalkyl, C-Cs

cycloalkyl{C-Cs alkyh, phenyt and heteroaryl is optionally substituted with 1-3 of
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halogen, halo{C+-Cs alkyly, hydroxy, C1-Cz alkyl, C+-Ca alkoxy, cyang, aming, of mono-
or di{C+-Ca) alkyl aming;

R rapresents H or C4-Cs atkytl;

Re repraesent H, C1-Ce alkyl, Cs-Cs oycloalkyl or C2-Cs oycloalkyl{C+-Ca alkyl) wherein each
C1-Cs alkyl, C3-Ce cycloalkyl and Cx-Cs cycloalkyl{Cq-Cs 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{Cy-Ca} alkyl aming; or

R’ and R?8 {ogether with the nitrogen to which they are atiached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group

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

ar 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 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-Cs alkyl,
{iiy C1-Cp alkoxy, (i} C«Cs cycloalkyl, (iv) cyano, () hydroxy, (v} oxo, {(vi)
halogen, (viiy halo C-Cx alkyl, (viil) hydroxy C+-Cs alkyl, {ix) amino, ¢ mono-
or di-{C1-Cp alkyly aming, Od) C»-Cs alkanoy! optionally substituted with 1 or
2 of C4-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C~Cs alkyl, hydroxy C+-Cs alkyl, aming, or mono- or di~{C+-Cs
alkyh amino, wherein gach ©4-Cs alkyl or Cs-Cg cycloalkyl on the alkanoyl is
optionally substiiuted with halogen, hydroxy or amino, or (xii) Czx-GCs
cycloalkyloxy, or (i) phenyl, phenyi{Ci-Czx alkanoyl), 57 membered
heterocyelyl, or 5-8 membered heteroaryl where each phenyl, 5.7
membered  helerocyclyl and 56 membered heleroaryl is optionally
substituted with one 1o four C-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

Cyano, oxo, amino, or mono- or di{C-Cs alkylamino.

{0087] In ceriain embodiments of formula () or formula (V) as otherwise described herein R?

and R® represent hydrogen.

{0058] In cerlain embodiments of formuia (O or formula (IV) as otherwise described herein one

of R? and R represents hydrogen and the other represents C+-Cs alkyl,

{0059] In certain embodiments of formuia (O or formuda (V) as otherwise described hersin one
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of R? and R represents hydrogen and the other represents C+-Cs alkyl,

{0080] In ceriain embodiments of formula () or formula (IV) as otherwise described herein R®

and R% independently represant C4-Ce alkyl.

[00681] In certain embodiments of formula () or farmula (V) as otherwise described herein R!
is H.

[0082] In certain embodiments of formula () or farmula (V) as otherwise described herein R!
15 CHs.

[0083] In certain embodiments of formula () or formula (V) as otherwise described herein R!
is Hor CHs.

[0084] In certain embodiments of formula {) or formula (V) as otherwise described herein R?

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

[0085] in certain embodimeants of formula ) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 membered hetercaryl, each of which is substituted with 1, 2 or 3 R groups,
and at least one R group is -C{OIORA,

{00887 in certain embodimeants of formula ) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,

and at least one R group is -C{OYOR”, where R is H, methyl or ethyl.

{00871 in certain embodiments of formula ) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,

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

{00681 In certain embodiments of formula () or formula (V) as otherwise desgcribed herein R?
is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,

and at least one R group is ~-C{OYORA, where RA is methyi or ethyl.

{00691 In certain embodimeants of formula () or formula (V) as otherwise desgcribed herein R?
is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,
and at least one RY group is -C{OIORA, whare RA is 2-carboxy-3,4,5-trihydroxyistrahiydro-2H-
pyran-6-vl. A suitable compound to prepare compounds with such R? groups is (23,38,48,5R)-

3.4,5 S-tetrghydroxytetrahydro-2H-pyran-2-carboxylic acid.

{00707 in certain embodiments of formula ) or formula (V) as otherwise described herein R?
is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,

and at least ong R group is -C{OIORA,

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

is phenyl or a 5-7 memberad heteroaryl, each of which is substituted with 1, 2 or 3 R groups,
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and at feast one RV group is a tetrazolyl, particularly 1H-tetrazol-5-yl.

{0072] In ceriain ambodiments of formula () or formula (V) as otherwise described herein R?
is phenyl, pyridinyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, imidazolyil, pyrazolvt,

pyrazinyl, pyridazinyi or pyrimidinyl, each of which is optionally substituted with 1-5 R%2,

[0073] In certain embodiments of formula () or farmula (V) as otherwise described herein R?

is phenyl or pyridinyi, each of which is optionally substiiuted with 1-5 R12,

[0074] In certain embodiments of formula () or farmula (V) as otherwise described herein R?
is phenyl of pyridinyl, each of which is optionally substituted with 1-5 R, and at least ong R™
group is -C{OIORA,

[0075] In certain embodiments of formula () or farmula (V) as otherwise described herein R?
is phenyl of pyridinyl, each of which is optionally substituted with 1-5 R, and at least ong R™

group is -C{OIORA, where R is M, methyl or ethyl.

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

{00771 In certain embodiments of formula () or formula (V) as otherwise described herein R?
is phenyl of pyridinyl, each of which is optionally substituted with 1-5 R, and at least ong R™

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

[0078] In certain embodiments of formula () or formula (V) as otherwise described herein R?

is phenyl which is optionally substituted with 1-5 R%2,

[0079] In certain embodiments of formula {) or formula (V) as otherwise described herein R?

is phenyl which is optionally substifuted with 1-5 R'2, and at least one R group is -C{OYORA,

{00307 in certain embodimeants 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,
where R* is H, methyl or sthyl.

{00817 in certain embodiments of formula ) or formula (V) as otherwise described herein R?
is phenyl which is optionally substituted with 1-5 R'2, and at least one R'? group is -C{OYORA,
where R is H.

{00821 in certain embodimeants 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'2 group is -C{OIORA,
where R* is methyl or ethyl.

{00837 in certain embodimeants of formula ) or formula (V) as otherwise described herein R?

is pyridinyi which is optionally substituted with 1-8 R2,
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{0084] In ceriain embodiments of formula () or formuta (V) as otherwise described herein R?

is pyridinyt which is optionally substituted with 1-8 RY, and at least one R group is -C{OYORA,

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

where R is H, methyl or ethyl.

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

where RA is H.

{0087} In cerlain smbodiments of formula () or formula (V) as otherwise described herein R?
is pyridinyi which is optionally substituted with 1-5 R, and at least one R group is -C(O}ORA,

where R* is methyt or athyl.

{0088} In certain smbodiments of formula () or formula (V) as otherwise described herein R?

is pyrimidiny! which is oplionally substituted with 1-8 R™2,

[0039] In certain embodiments of formula () or farmula (V) as otherwise described herein R?
is pyrimidinyl which is oplionally substituted with 1-5 R, and at least one R% group
is -C{OYORA

[0080] 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{OYORA, where R is M, methyl or ethyl.

[0091] In certain embodiments of formula () or farmula (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{OYORA, where R4 is H.

[0092] 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 R is methyl or ethyl.

[0093] In certain embodiments of formula () or formula (V) as otherwise described herein RY
is Ci-Cs alkyl, wherein the alkyl group is unsubstituted, substituted with 1-5 halo groups, or

perfluorinated.

[0094] In certain embodiments of formula () or formula (V) as otherwise described herein R®
is Ci-Cs alkyl, wherein the alkyl group is unsubstituted, substituted with 1-5 halo groups, or

perfluorinated.

[0095] In certain embodiments of formula () or formula (V) as otherwise described herein R
i5 C1-Cx alkyl,
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{0028] In ceriain embodiments of formula () or formula (V) as otherwise described herein R

is ethyl or R3 is mathyl.

{0097] In certain embodiments of formula () as otherwise described herein R® is hydrogen, Cs-

Gz alkyl, haloCy-Cs alkyl, halogen, cyano, Cz-Cg oycloalkyl, or C:-Cg cycloalkyi{Cr-Ca alkyly.

[0098] In ceriain embodiments of formula () as otherwise described herein R® is haloC+-Cs

alkyl, particularly, fluoromethyi, difftusromethyi or triffuoromethyl,

[0099] In certain embodiments of formula (1) as otherwise described herein R is phenyl or 5-8
membered heterparyl, wherein each cycloalkyl, phenyi and heteroaryl is oplionally substituted
with 1-3 of halogen, hydroxy, C+-Cs alkyl, C4-Cz alkoxy, cyano, aming, or mono- or di{C4-Cs)

alkyl amino,

{00100] In certain embodiments of formula (I} as otherwise described hersin RS is

hydrogen, C+-Cs alkyl, haloCy-Cs alkyl, halogen, cyano, cyclopropyl, or cyclopropyl{C+-Co alkyl).

{00101] In certain embodiments of formula (I} as otherwise described herein R is methyi,

ethyl, cyclopropyl or cyano.

{060102] in certain embodiments of formula () as otherwise described herein RS is methyl
or cyano.
{00103] in certain embodiments of formula () as otherwise described herein RS is C+-C4

alkyi, haloCq-Cs alkyl, halogen, cyano, cyclopropyl, or cyclopropyl{G-Cy alkyl).

{00104] in certain smbodiments of formula (1) as otherwise described hsrein R is

hydrogen, halogen, hydroxy, Cyans or amino.,

{060105] in certain embodiments of formula () as otherwise described herein R s
cycioalkyl, phenyl or 5-8 membered heteroaryl, where each cycloalkyl, phenyl and heteroaryl
is optionally substiluted with 1-3 of halogen, hydroxy, C+-C: alkyl, C+-C5 alkoxy, cyano, aming,

or mono- or di{C-Cy) alkylamino,

{00108] in certain embodiments of formuta () as otherwise described hersin R% is pheny
or 5-6 membered hetergaryl, where each cycloalkyl, phenyl and heteroaryl is optionally
substituted with 1 or 2 of halogen, hydroxy, CG+-C: atkyl, G1-Cz alkoxy, cyano, aming, or mono-

or di{C-Co) alkylaming.

{60107 in certain smbodiments of formula (1) as otherwise described hsrein R is
heterocychyl connected 1o the parent ring system at a carbon atom and which heterooycivi is
optionally substituted with 1-3 of halogen, hydroxy, C1-C; alkyl, C+-C: alkoxy, cyano, amino, or

mono- or di{C4-Cy) alkylamine.

{060108] in certain embodiments of formula (IV) as  otherwisse describad herein R% is
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methyl,

{00108] in cartain embodiments of formula (IV) as  otherwise described hergin R% is
ethyl.

{00110] In certain embodiments of formula (IV) as otherwise described hersin RS is
cvano,

{00111] In certain embodiments of formula (IV) as otherwise described hersin RS is
cyciopropyl.

{00112] in certain embodiments of formula (V) as  otherwise described herein RY is
promo.

{00113] in certain embodiments of formula (V) as  otherwise described herein RY is
fluoro.

{00114] in certain embodiments of formula (IV) as  otherwise described harein R% is
chioro.

{060115] in certain embodiments of formula (V) as  otherwise described herein RS is

triffuoromethyl.

{001186] in certain embodiments of formula (I} or formula (V) as otherwise described

herein R? is optionally substituted phenyl.

{01177 in certain embodiments of formula (1) or formula (V) as otherwise described

herein R? is optionally substituted pyridinyl.

{60118] in certain embodiments of formula (I} or formula (V) as otherwise described

harein RYis hydrogen, fluoro, chioro, methyl, ethyl, tiflucromethy! or cyane.

{60119] in certain embodiments of formula (I} or formula (V) as otherwise described

herein R* is hydrogen, fluoro, chloro, methyl, rifluoromethy! or cyano.

001207 in certain embodiments of formula (I} or formula (V) as otherwise described

harein R* is fluoro, chioro, methyl, cyclopropyl or cyano.

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

herein R*is fluoro, chioro, methyl, cyclopropyd, frifluoromethyl or cvano.

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

herein R* is fluoro, methyl, triflucromethyi or cyano.

{00123] In certain embodiments of formula () or formula (1Y) as otherwise described

hersin R4 is fluore, methyl or cyano.

{00124] in certain embodiments of formula () or formula {IV) as otherwise described
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herein R represents Ci-Cs alkyl, Ca-Cs cycloalkyl or C3-Ce oycloalkyl{C-Cs alkyl);

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

herain R® represents NRTRE,

{00126] in certain embodiments of formula (I} or formula (V) as otherwise described
hergin R’ is hydrogen and R® represenis hydrogen, C+-Cs alkyl, Csx-Cs cycloalkyl or Ca-Cq
cycioalkyl(C-Ca alkyl).

{00127] in certain embodiments of formula (I} or formula (V) as otherwise described

hergin R7 and R® together with the nitrogen to which they are attached form ring Q, whersin

ring Qs

a 3-7 membered monoocyclic heterocyclyl group, and
the heterocyclyl group is optionally substituted with 1-4 R® groups, wherein each R%is

independently C1~Cp alkyl, C1-Ce alkoxy, Cs-Cs cycioalkyl, cyano, hydroxy, oxa,
halogen, halo C~Cs alkyl, hydroxy C4-Cs alkyl, aming, mono- or di-(C+-Cs alkyh)
amino, or phenyl or phenvi(C4-Cz alkanoyl) where each phenyl is optionally
substituted with C4-Cs alkyl, C1-Ca alkoxy, halogen, hydroxy, cyano, aming, or
monoe- or difC+-Cs alkyhamino,

{00128] In certain embodiments of formula () or formula (1Y) as otherwise described

hersin R and R? togethsr with the nitrogen to which they are attached form ring Q, whersin

ring Qis

a 3-7 membered monocyclic heterocyelyl 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 nitrogen 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 R? is independently C1-Cs
alkyl, C4-Cq alkoxy, C3-Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo C-C4
alkyl, hydroxy ©+Cs alkyl, aminoe, mono- or di-{C+-Cs alkyl) amino, or phenyl or
phenyiC-Cs alkanoyl) where each phenyl is optionally substituted with C4-Cs
alkyl, ©4-Cz alkoxy, halogen, hydroxy, cyano, aming, or mong- or di{C-Cs
alkyhaming.
{00129] in certain embodiments of formula (O or formula (V) as otherwise
describad herein R and R® fogether with the nitrogen to which they are attached form g 3-7

membered monocyclic heterocyclyl group, and
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the heterocyelyl group forms a spivocyclic ring system having up to 10 total ring
members with a carbon atom from the monogcyclic heterocyelvi group and
additional carbon, nitrogen, sulfur or oxygen atoms, wherein
wherein the spirocyclic ring system is optionally substituled with 1-4 R® groups,
wherein each R is independently C4-Cs alkyl, C1-Ces alkoxy, Cu-Cs oycinalkyl,
cyano, hydroxy, oxo, halogen, halo C1-Cs alkyl, hydroxy C4-Cs alkyl, amino,
mono- or di-(G1-Cs alkyl}) amino, or phenyl or phenyl{C+-Cx alkanoyly where
each phenyl is optionally substituted with C.-Cs alkyl, G1-Cs alkoxy, halogen,
hydroxy, Cyano, aning, or mong- or dikC+-Cs alkyhaming.
{00130 in certain embodiments of formula (1) or formula (V) as otherwise described
harein RY and RS togsther with the nitrogen to which they are altached form & piperidiny,
pipsrazinyt or morpholiny! group, each of which is optionally substituted with 1-4 R® groups,
wherein each RY is independently C1-Cs alkyl, C+-Cs alkoxy, Ts-Cs cycloalkyi, cyano, hydroxy,
oxo, halogen, halo C+Cs alkyl, hydroxy C4-Ce alkyl, amino, mono- or di~(C+-Ce alkyll amino, or
phenvl or phenvl{C4-Ca alkanovl) where each phenyl is optionally substituted with C1-Cs alkyl,

Cs-Cs atkoxy, halogen, hydroxy, cyano, aming, or mono- or di{C-Cz alkyhamino.

{00131 in certain embodiments of formula () or formula (V) as otherwise described
herein R7 and R togsther with the nifrogen to which they are attached form a piperidinyl,
piparazinyl or morpholiny! group, each of which is optionally substituted with 1-4 R® groups,
wherein each R is independently C-Cs alkyl, C+-Cs alkoxy, Cs-Cs cyoloalkyl, eyane, hydroxy,

ox0, halogen, halo C1-Cx alkyl, hydroxy C.-Cs alkyl, amine, or mono- or di-(C+-Cs alkyly amino.

{00132] in certain embodiments of formula () or formula (V) as otherwise described
herein R7 and R togsther with the nifrogen 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, sthoxy, cyano, fluore, chioro,

triffuoromethyl, cyclopropyl, or cyclopropylmethyl

{00133] in ancther aspect, the present disclosure provides compounds of Formula (V-
AY
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, deuleraied
forms, and tautomers thereof, whersin:

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

R?is phenyl or a 5-8 membered heteroary] group, wherein each phenyi and heteroaryt is
optionally substituted with 1-5 R1Z;
each R%is independently C1-Cy alkyl, -OR?, -C{OYDRA, {C1-C4

alky}-ORA, -C{OIN(RM):2, cyano, or halogen;
each R*is independently H, C-Cs alkyl, or C+Cs cycioalkyl; and

R2is C+-C» alkyl optionally substituted, polysubstituted or persubstituted with fluoro, Ca-Cs
cycloalkyl, C+Ca alkenyl, Cx~Cs alkynvl, or Cs-Ce cycloalkenyt;

R'is M, halogen, Ci-Cs alkyl, Cs-Cs cycioalkyl, ©+-Cs atkenyt, Co-Cs alkynyi, or Cs-Cs
cycioalkenyl or cyano, wherein each C1-Cs alkyl and Cz-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R and R® independently rapresent M or C-Cs alkyl:

R5A represents NRTRE, Ci-Cs alkyl, Ca-Cs cycloalkyl, Ca-Co cyeloatkyl{C+-Cs alkyh, phanyl
or 5-6 membered heteroaryl, wherein each C1-Cp alkyl, C3-Cs oycloalkyl, C5-Cs
cycloalkyl(Cq-Cs alkyh), phenyt and heteroaryl is optionally substituted with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, C-Cs alkyl, ©1-Cs alkoxy, cyano, amine, or mono-
or di{C+-Cs} alkyl aming;

R’ represents H or C4-Cs alkyl;

R8 represent H, C+-Cs alkyl, Cs-Cs cycloalkyl or C3-Ce cycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, C:-Cs cycloalkyl and Cs-0p cycloalkyli{C-Cs alkyl} is optionally substituted
with 1-3 of halogen, halo{C-~Cs alkyl), hydroxy, C-Cs alkyl, C4-Cs alkoxy, cyano,
aming, or mono- or di{C+~Cs) alkyl amino; or

R’ and R® together with the nifrogen 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 opticnally nitrogen, oxygen or sulfur atoms and
the remainder carbons, or
with a carbon atom from the monocyclic hetercoyclyl 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 {§) C1-Ce alkyl,

iy C1-Cs alkoxy, (il) Ca-Cs cycloalkyl, (W) cyano, (i) hydroxy, (v oxo, {vi}
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halogen, (vil) halo C+4-Cx alkyl, (dil) hydroxy Cs-Cs alkyl, (i) aming, (X} mono-
ar di~(C1-Cs alkyly amino, (xi) C-Cs alkanoyl optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, C:-Cs cycloalkyl, ovano, hydroxy, oxo,
halogen, halo C-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyly amino, wherein each C+-Cs alkyl or C5-Cis cycloalkyl on the alkanoyl is
aptionally substituted with halogen, hydroxy or amino, or &) CxCs
cycloalkyloxy, or (il phenyl, phenyi{C+-Cs alkanoyl}, 5-7 membsred
heterocyclyl, or 5-8 membered hetercaryl where each phenyl, 5.7
membered heterocyclyl and 56 membered hetergaryl is optionally
substituied with one to four C4-Cx alkyl, C-Cs alkoxy, halogen, hydroxy,

CYyans, Oxo, amino, or mono- or di{C4-Cz alkyhamino.

{060134] in another aspect, the present disclosure provides compounds of Formula (V-
By

o

Ro/—\

(1V-B)
and pharmaceutically acceptable salls, prodrugs, solvates, hydrates, isomers, deuterated
forms, and tautomers thersof, wherein:

RYis M, C+-Cz alkyl, or C3-Cs cycloalkyi;

R? is phenyi or a 5-6 membered heteroaryl group, wherein each phenyi and heteroand is
optionally substituted with 1-5 R'2;
each R%is independently Cq-Cy alkyl, -ORA, -C{QYCORA, (T4-Cs

alkyl-ORA, -C{OIN(R™),, cyano, or halogen:
each R is independently H, C+Cg alkyl, or Ca-Ce cycloalkyl; and

R3is C+-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluore, C-Cs
cycloalkyl, C+Cs alkenyl, C-Ca alkynyl, or C:~Ce cycloalkenyt,

R4is H, halogen, C-Cs alkyl, Cs-Cs cycioaikyl, C+-Cs altkenyl, C-Cs alkynyi, or Cs-Cs
cycloatkenyl or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloalkyl is oplionally
substituted with 1-5 halo groups;

RE and R independently represent H or C4-Ce atkyt;

R represents NRRE, Ci-Cs alkyl, Cs-Co oycloalkyl, Cs-Ce oyoloalkyliCi-Cs alkyly, phenyl

or 5-6 membered hetercaryl, wherein each Ci-Ce alkyl, C2-Cs cycloalkyi, C2-Cs
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cycloalkyl{Cq-Cs alkyly, phenyl and heteroaryl is optionally substituted with 1-3 of
halogen, halo{C+-Cs alkyly, hydroxy, C1-Cz alkyl, C+-Ca alkoxy, cyang, aming, of mono-
or di{C+-Ca) alkyl aming;

R’ represents H or C1-Ca atkyl;

R represent H, C+-Cq alkyl, Cs-Ce cycloalkyl or C2-Cs oycloalkyl{C+-Cs alkyl) wherein each
C1-Cs alkyl, C3-Ce cycloalkyl and Cx-Cs cycloalkyl{Cq-Cs alkyl) is optionally substituied
with 1-3 of halogen, halo{C+-Cs alkyl), hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyanas,
amino, or mono- or di(C-Cx} alkyt amino; or

R’ and R?8 {ogether with the nitrogen to which they are atiached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group

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

ar 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 gioms

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,
{iiy C1-Cp alkoxy, (i} C«Cs cycloalkyl, (iv) cyano, () hydroxy, (v} oxo, {(vi)
halogen, (viiy halo C-Cx alkyl, (viil) hydroxy C+-Cs alkyl, {ix) amino, ¢ mono-
or di-{C+-Cs alkyl) amino, (u) Co-Ce alkanoyl optionally substituted with 1 or
2 of Cq-Cs alkyl, C+-Cs alkoxy, Cs-Cs cycloalkyl, cyvano, hydroxy, oxo,
halogen, halo C~Cs alkyl, hydroxy C+-Cs alkyl, aming, or mono- or di~{C+-Cs
alkyh amino, wherein gach ©4-Cs alkyl or Cs-Cg cycloalkyl on the alkanoyl is
aptionally substituted with halogen, hydroxy or amino, or (xi) CzCs
cycloalkyloxy, or (i) phenyl, phenyi{Ci-Czx alkanoyl), 57 membered
heterocyelyl, or 5-8 membered heteroaryl where each phenyl, 5.7
membered heterocyclyl and 56 membered hetercaryl is optionally
substituted with one 1o four C-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

Cyano, oxo, amino, or mono- or di{C-Cs alkylamino.
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{00135] In another aspecdt, the present disclosure provides compounds of Formula (1V-

Ch

(V-C)

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

forms, and tautomers thereof, wherein:

RYis H, C-Cs alkyl, or Cs-Cs cycloalkyl

RZis phenyl or a 5-6 membered heteroaryl group, wherein each phenyi and heteroanyl is
optionally substituled with 1-5 R'%;
gach R is independently C4-C4 alkyl, -OR?, -C{OIOR?, {C1-C3

alkyh)-ORA -C{OIN(RAY,, cyano, or halogen;
each R s independently H, C+-Cs alkyl, or Cs-Cs cycloalkyl; and

R is £4-Cs alkyl optionally substituted, polysubstituted or persubstituted with fluorg, Ca-Cs
cycloalkyl, C+-Ca alkenyl, Co~Cs alkynyl, or Cs-Ce cycloalkenyl;

R4is H, halogen, C-Cs alkyl, Ca-Cs cycioalkyl, C+-Cs atkanyl, Co-Cs alkynyi, or Cs-Cs
cycloalkenyl 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 C1-Cs alkyl;

R* represents NR'R?, C4-Cs alkyl, Ca-Cs cycioalkyl, Cs-Cs cycloalkyl{C-Cs alkvl), phenyi
or 5-8 memberad heteroaryl, wherein each C1-Cg alkyl, C3-Cs cycloalkyl, Cs-Cs
cycloalkyl{C1-Cs alkyl), phenyl and hetercaryl is optionally substituted with 1-3 of
halogen, halo{C+-Cs atkyl), hydroxy, C1-Ca alkyl, C-Cs alkoxy, cyano, aming, or mono-
or di{C+-Ca) alkyl aming;

R’ rapresenis H or C4-Cs alkyl;

R? rapresent M, C1-Cs alkyl, Cs-Cs oycloalicyl or C3-Cs oycloalkyl(C-Cs alkyl) whersein each
C1-Cs alkyl, Ca-Cs oycloalkyl and Ca-Cs cycloalkyl{Cq-Ca alkyl) is optionally substituled
with 1-3 of halogen, halo(C+-Cy alkyh), hydroxy, C+Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mone- or di{C+~-Cs) alkyl amino; or

R7 and R® fogether with the nifrogen to which they are attached form ring Q, wherein 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 opticnally nitrogen, oxygen or sulfur atoms and
the remainder carhons, or
with a carbon atom from the monocyclic hetercoyclyl 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 hetere atoms

selected from nitrogen, sulfur and oxygen atoms, and
{00138 wherein each ring Q is optionally substituted, on an arcmatic or
non-aromatic portion, with 1-4 R° groups, wherein each R is independently
(i} C+-Cs alkyl, (i) C1-Ce alkoxy, (i) C2-Cs cycloalkyl, (v} cyano, (i) hydroxy,
(v} oxo, (Vi) halogen, (v} halo C+-Cx alkyl, (Vi) hydroxy C+Ce alkyl, {ix}
amino, (g mono- or di-{C4-Cs alkyl} aming, (d) Cx-Cs alkanoyl optionally
substituied with 1 or 2 of ©4-Cz alkyl, C-Caz alkoxy, Cz~-Cs cycloalkyl, cvang,
hydroxy, oxo, halogen, halo Ci-Cs alkyl, hydroxy Ci+-Cs alkyl, amino, or
mono- of di~(C1~Ce alkyl) amino, wherein each C+-Cs alkyl or C2-Cs cycioalikyl
on the alkanoy! is oplionally substituted with halogen, hydroxy or aming, or
{xify ©Ox-Cs cycloalkyloxy, or {xii) phenyl, phenylC.-Cs akkanoyly, 57
membered heterocychl, or 5-8 membered heteroaryl where each pheny, &-
7 membered heterccyclyl and 5-8 membered hetercaryl s optionally
substituted with one to four C+-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy,

Ccyano, Oxo, aming, or mono- or di{C-Cs alkyhaming.

060137 in ancther aspect, the present disclosure provides compounds of Formula (V-
)N

R@A

(V-0
and pharmaceutically acceptable salis, prodrugs, solvales, hydrales, isomers, deuterated
forms, and tautomers thereof, whersin:
R'is M, C+-Cs alkyl, or C3-Cs cycloalkyl;
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RZ is phenyi or a2 5-8 memberad heteroary! group, wherein each phenyi and hatercaryt is
optionally substituted with 1-5 R'%;
each R¥%is indspandently Ci-Cq allyl, -ORA, -C{OIORA, {(C1-Cs

alky-ORA, -C{OYN(RM):, cyano, or halogen;
each R%is independently H, C+-Cs alkyl, or Ca-Cs eycloalkyl, and

R is C+-Cx alkyl optionally substituted, polysubstituted or persubstifuted with fluore, Cs-Ce
cycloalkyl, C-Cs alkenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyt;

R4is H, halogen, C-Cs alkyl, Cs-Cs cycioalkyl, C+-Cs altkenyl, C~Cs alkynyi, or Cs-Cs
cycloalkenyl or cyano, wherein each ©-Cs alkyl and Cs-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R and R® independently rapresant M or C-Ce alkyl:

R% represents NRTRE, C+-Cs alkyl, C2-Cs cycioalkyl, C3-Cs cycloalkyl{C-Cs alkyh), phenyl
or 5-8 membered heteroaryl, wherein each C1-Cs alkyl, T3-Cs oycloalkyl, C5-Cs
cycloalkyl(C~Cs alkyh), phenyt and heteroaryl is optionally substituted with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, C~Cs alkyl, C1-Cs alkoxy, cyanoe, amine, or mono-
or di{C+-Cs) alkyl amino;

R represents H or C1-Cs alkyl;

R® represent H, C:-Cs alkyl, Cx-Cs cycloalky! or Cs-Ce oycloalikyl{C4-Cs aikyl) wherein each
C1-Cs alkyl, Cz-Cs cycloalkyl and Cs-Cp cycloalkyl(Ci-Cs alkyl) is optionally substituted
with 1-3 of halogen, halo{C-Cs alkyh, hydroxy, CCs alkyl, C1-Cs alkoxy, cyano,
amino, or mono- or di{C-Cx) alkyl amino; or

R and R® togethar with the nitrogen to which they are attached form ring Q, whersin 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 carhons, or
with a carbon atom from the monocyclic heterooycivi 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 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 R is independently () CG4-Ce alkyl,
{iy C1-Cs alkoxy, (i) CsCs cycioalkyl, vy cyano, (i) hydroxy, (v} oxo, {vi}
halogen, (vii) halo C+-Cs alkyl, (i) hydroxy C+-Cs alkyl, (b0 amino, X} mono-
or di-(C1-Ce alkyl} amino, {xi) C>-Cs alkanoy! optionally substituted with 1 or

2 of C-Cs alkyl, C+-Cz alkoxy, Cz-Cs cycloalkyl, cvano, hydroxy, oxo,
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halogen, halo C~Cs alkyl, hydroxy C4-Cs alkyl, aming, or mono- or di-{C+-Cs
alkyly amino, wherein each C1-Cs alkyl or C5-Ce cycloalkyl on the alkanoyl is
aptionally substituted with halogen, hydroxy or amino, or (xi) CzCs
cycloalkyloxy, or (Xilly phenyl, phenyi{C+-Cs alkanoyl), 5-7 membered
heterocyelyl, or 5-8 membered hetercaryl where each phenyl, 5-7
membered heterocyclyl and 56 membered hetercaryl is optionally
substituied with one to four $+Cs alkyl, C1-Cs alkoxy, halogen, hydroxy,

Cyans, oo, aming, or mono- or di(C-Cx alkyhamino.

{00138] In another aspecdt, the present disclosure provides compounds of Formula (1V-
Ey

RﬁA

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

Riis M, C-Cx alkyl, or Cx-Cs cycloalkyt

RZ s phenyl or a 5-6 membered heteroaryl group, wherein each phenyi and heteroaryl is
optionally substituted with 1-5 R1%;
gach R%is independently C4-C, alkyl, -OR?, -C{OIORA, (C1-Cs

alkyD-ORA, -C{OIN(RM),, oyang, or halogen:
each RA s independently H, C+-Cs alkyl, or Cs-Cs cycloalkyl; and

R s C+-Cs alkyt optionally substifuted, polysubstituled or persubstituted with fluore, C2-Cs
cycloalkyl, C+Cx alkenyl, Co-Ca alkynyl, or C=-Ce cycloaltkenyt,

R4is H, halogen, C-Ca alkyl, Cs-Cs cycioaikyl, C+-Cs atkenyl, Co-Cx alkynyi, or Cs-Cs
cycloalkenyl or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloalkyl is optionally
substituted with 1-8 halo groups;

RMis broma, chioro or fluoro, preferably chioro;

R® and R% independently represent H or £4-Cs alkyl;

R represents NR'R?, $4-Cs alkyl, Ca-Cs oycioalkyl, C5-Co oycloalkyl{C4-Cs alkyly, phenyl

or 5-8 membered heteroaryl, wherein each C1-Ce alkyl, Cx-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 alkyly, hydroxy, C1-Cz alkyl, C+-Ca alkoxy, cyang, aming, of mono-
or di{C+-Ca) alkyl aming;

R’ represents H or C1-Ca atkyl;

R represent H, C+-Cq alkyl, Cs-Ce cycloalkyl or C2-Cs oycloalkyl{C+-Cs alkyl) wherein each
C1-Cs alkyl, C3-Ce cycloalkyl and Cx-Cs cycloalkyl{Cq-Cs alkyl) is optionally substituied
with 1-3 of halogen, halo{C+-Cs alkyl), hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyanas,
amino, or mono- or di(C-Cx} alkyt amino; or

R’ and R?8 {ogether with the nitrogen to which they are atiached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyclyl group, wherein the heterocyclyl group

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

ar 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 gioms

selected from nitrogen, sulfur and oxygen atoms, and
{30138}  wherein each ring Q is optionally substituted, on an aromatic or
non-aromatic portion, with 1-4 R® groups, wherein each R® is independently
iy C+-Cs alkyl, (iy C1-Co alkoxy, (i} C+-Cs cycloaliyl, (v} cyano, (i) hydroxy,
(v} oxo, (v} halogen, (vii} halo C+Cs alkyl, (viily hydroxy C+-Ce alkyl, (X}
amine, () mono- or di-{C+Cs alkyl) amino, {xi) C»-Cs alkanoyl oplionally
substituted with 1 or 2 of C1-Cs alkyl, C4~-Cs alkoxy, Cs-Cs cycioalkyl, cyano,
hydroxy, oxo, halogen, hals C+Cz alkyl, hydroxy C4-Cs alkyl, amino, or
mono- or di-(C1-Cs alkyl) amino, wherein each C4-Cax alkyl or 85-Cs cycloatkyl
an the alkanoy! is optionally substifuted with halogen, hydroxy or amino, or
{xiy Cs-Cs cycloalkyloxy, or (i) phenyl, phenyl{C.-Cz alkanovl), 57
membered heterocyclyl, or 5-6 membered heleroaryl where each phenyl, 5-
7 membered heterocyclyl and 5-6 membered hetercaryl is optionally
substituted with one 1o four C-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

Cyano, oxo, amino, or mono- or di{C-Cs alkylamino.

{00140] in certain embodiments of formula (V-A)-formula (IV-E) as otherwise described
hersin R reprasenis NR'R?, and R7 and R® together with the nifrogen {0 which they ars

attached form ring Q, whereinring Q is
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a 3-7 membered monocyclic heterocyell group, and
the heterscyelyl group is optionally substituted with 1-4 R groups, whereln each R% is
independently C1~-Cy alkyl, C1-Ce alkoxy, Cs-Cs oycloalkyl, cyano, hydroxy, oxo,
halogen, halo C-Ca alkyl, hydroxy C1-Cs alkyl, amine, mono- or di-{C+-Cs alkyh
amine, or phenyl or phenyl{C4-Cx atkanoyl) where each phenyl is optionally
substituted with C1-Cs alkyl, C1-Cz alkoxy, halogen, hydroxy, cyano, aming, or
mono- or di{C+-Cs alkyhamino (Embodiment ((V-AE-1)).
{060141] in certain embodiments of formula dV-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 R is independently C+-Cs alkyl, C+-Cs alkoxy, Ca-
Ce cycloalkyl, cyano, hydroxy, oxo, halogen, halo C-Cs alkyl, hydroxy C+-Cs alkyil, aming,
mono- or di-{C~Cs alkyD) amino, or phenyl or phenyKC,-Cz alkanoyl) where each phenyl is
agplionally substituted with C4-Cz alkyl, C1~Cs alkoxy, halogen, hydroxy, cyano, aming, or mono-
or di{C+-Cs alkyhaming (Embodiment (IV-AE-23).
{00142] i particular embodiments of Embodimenis (IV-AE-1)) and (V-AE-2), RZ is
phenyl or pyridinyl, each of which is optionally substituted with 1-5 R', and at least oneg R¥
group is -C{OYORA, where RA is H, methy or ethyl.
{00143] it particular embodiments of Embodimanis (IWV-AE-1) and {V-AE-2), RZ is
phenyl or pyridinyl, each of which is optionally substituted with 1-5 R', and at least oneg R¥
group is -C{O)YORA, where RM is H.
[00144] i particular embodiments of Embodiments (IV-AE-1)) and ((WV-AE-2), RZ is
phenyl or pyridinyl, each of which is optionally substituted with 1-5 R', and at least oneg R¥
group is -C{OYORA, where R” is methyl or ethyl.
{060145] i particular embodiments of Embodiments (IV-AE-1)) and ((WV-AE-2), RZ is
pheny! which is optionally substituted with 1-8 R'2,

[060148] i particular embodiments of Embodiments (IV-AE-1)) and ((V-AE-2), RZ is
pheanyl which is optionally substituted with 1-5 R'2, and at least one R group is -C(OYORA,

{00147 I particular embodiments of Embodiments (WV-AE-1)) and ((W-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, methyl or sthyl.

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

where R* is H.

{00148] i particular embodiments of Embodiments (WV-AE-1)) and ((W-AE-2), R? is
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phenyl which is gplionally substituted with 1-5 R'2, and at least one R group is -C{OYORA,

where RA is methyt or sthyl.

{00150] In particular embodiments of Embodiments (V-AE-1)) and (IWV-AE-2), R? is
pyridinyl which is optionally substituted with 1-5 R¥2,

{00151] In particular embodiments of Embodiments (IV-AE-1)) and (V-AE-2), R? is
pyridinyl which is optionally substituted with 1-5 R, and at lsast one R'2 group is -C{O)ORA,
{00152] 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)ORA,
whera R* is M, mathyl or ethyl.

{00153] 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)ORA,
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)ORA,

where RA is methyl or sihyl

{00155] In particular embodiments of Embodiments (IV-AE-1)) and (IV-AE-2), R? is a

group of the formula

S e
HO,C HO,C
2 /....f.._ . 2 Y/J‘\} "
] (R T(R! I
Ry M
R'? 012
(4-AE-B) {4-AE-P}

wherein
each R" is independently C1-C4 alkyl, -ORB, -C{OYORB, (C4-Ca
alkyh-ORB, -C{OIN(RB),, cyano, or halogen;
each RPis independently H, C+Cs alkyi, or C3-Cq cycloalkyl;
R is hydrogen, ©-Ca alkyl, -ORA, -C{OYORA, {C+-Cs alky)-OR*, -C{ON{RA),, cyano,
or halogen;
each R*is independently H, C+-Cs alkyl, or Ca-Cg cycloalkyl;
nis0, 1, 2 or3; and

mis 0, 1 or 2.
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{00158] I certain embodiments of formula (4-AE-B) and formula (4-AE-P), R% s cyano
or halogen. in other embodiments of formula (4-AE-B) and formule (4-AE-F), R is cyano. in
other embodiments of formula (4-AE-B) or (4-AE-P), R is flucro, chiore or bromo. in other
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 (§-
AE-P), R is hydrogen.

{00157] In certain embodiments of formula (i) or formula (1Y) as otherwise described

herein the compound is of formula (b or (D

HO, O HO, G
Sy SN
R, R
(i i)
whereinnis 8,1, 2, 3 or4; and
mis0, 1, 20r3.
{00158] in certain embodiments of formula (i) or formula (i) as otherwise described

herein the compound is of formula (-A)

S
(R,

(H-A).

{00159] in certain embodiments of formula (i) or formula (i) as otherwise described
herein the compound s of formula {H-A)
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Z

N
R,

(H-A).

001607 in certain embodiments of formula (1), formula i, formulda (A) or formuda (-

A} as otherwise described herein:

R'is H, C+-Cs alkyl, or Ca-Cs cycloatkyl;
each R is independently C1-C4 alkyl, -ORA, -C{OIORA, (C1-Cs
alky}-ORA, -C{OIN(RY),, cyano, or halogen;
each R%is independently H, C+-Cs alkyl, or Ca-Cs eycloalkyl, and
R s C+-Cx alkyl or C-Cs cyclnatkyl, and
R4is H, C1-Cs alkyl, C=-Cs cycloalkyl, cyano, or halo, wherein each C1-Cs alkyl is
optionally substituted with 1-5 halo groups.
{60181] in certain embodiments of formula {0, formula (D, formula (1A} or formuda (H-

A) as otherwise described herein RS is C1-Cs alkyl

{060182] in certain embodiments of formula {0, formula (D, formula (1A} or formuda (H-

A) as otherwise described herein RS is methyl.

{00183] in certain embodiments of formula {0, formula (D, formula (1A or formuda (-

A} as otherwise described herein RYis H, C1-Cs alkyl, Cs5-C4 cycloalkyl or cyano.

{00164] in certain embodiments of formula (1), formula i, formulda (A) or formuda (-
A) as otherwise described herein R7 is hydrogen and R3 represents hydrogen, C+-Cs alkyl, Ca-
Cs cycloalkyl or C3-Ce cycloalkyl{(C4-Cs alkyl).

{00185] In certain embodiments of formula (0D, formula (I, formula {-A) or formuda (-
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 a C4-Cs heterocyclyl

{001868] In certain embodiments of formula (0D, formula (I, formula {-A) or formuda (-
A) as otherwise described herein R™ represenis NR'R® and R7 and R® together with the
nitrogen to which they are attached form ring G, and ring Q is aziridinyl, azetidinyl, pyrrolidiny,

piperazinyl, morpholinyl, piperidinyt, or azepanyl, each of which is optionally substituted with 1-
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2 R® groups, wharein each R® is indepandently ©-Ce alkyl, C-Cs alkoxy, Ca-Cs cycloalkyl,
cyano, hydroxy, oxo, halogen, halo C4-Cz alkyl, hydroxy C1-Cs alkyl, amino, mono- or di-{C4-Cs
alkyly amino, phenyl, 5-7 membered heterocyclyl, or 5-8 membered heteroaryl where each
phenyvl, 5-7 membered heterocyelyl and 5-8 membered hetereoaryt is optionally substituted with
ane to four C+-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy, cyano, amino, or monoe- o7 di{C-Cs
alkyhamine.

{00187] In certain embodiments of formula {00, formula (D, formula (A or formuda (-
A) as otherwise described herein R represents NR'R® and R7 and R® together with the
nitrogen to which they are attached form ring G, and ring Q is aziridinyl, azetidinyl, pyrrolidiny,
piperidinyl, piperazinyl, morpholinyl, or azepanyl, each of which is optionally substituted with 1,

2, 3 or 4 halogens.

{00188] in certain embodiments of formula {0, formula (D, formula (1A or formuda (-
A) as otherwise described herein R represents NR'R® and R7 and R® together with the
nitrogen o which they are altached form ring Q, and ring Q is a 5-8 membered monocyclic
heterooychyl 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 optionally substituted, on either ring, with 1-4 R® groups, wherein sach R is
independently C-Ce alkyl, C1-Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo

C+Cs alkyl, hydroxy C4-Cg alkyl, amino, or mono- or di-{(C4-Cs alkyly amino.

{001849] in certain embodiments of formula {0, formula (D, formula (H-A} or formula (-
A) as otherwise described herein RS represents NRR® and R7 and R® together with the

nitrogen 1o which they are atiached form ving Q, where ring Q is a group of the formula:

wherein

each ring A is a 3-8 membered carbocydlic ring or 3-6 membered heterocyclic ring,

misQ, 1,2, 3, 0or4;

nis{, 1or2;

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

each R" and R" is independently C-Cs alkyl, C1-Cs atkoxy, halogen, cyano,
hydroxy, hydroxy C+-Cs alkyl, aming, mono-~ or di{C+-Ce alkyl) amino, Cs-Cs
cycloalkyl, phenvt or 5-6 membered heteroaryl, where each cycloalkyl, phenyl
and heierparyl is optionally substituted with 1-3 of halogen, hydroxy, C+-Cs

alioyl, C1-Cs alkoxy, cyano, amino, or mono- or di{C+-Cs) alkyl amino.
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{00170] In certain embodiments of formula (0D, formula (I, formula {-A) or formuda (-
A) as otherwise dascribed herein R and R® {ogsther with the nitrogsn to which they ars
attached form a piperidinyl, piperazinyl or morpholingt group, each of which is optionally
substituted with 1-4 R® groups, wherein each RY is independently C1-Cs atkyl, C+-Cs alkoxy, Ca-
Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo C4-Cs alkyl, hydroxy C+-Ce alkyl, amino,
mono- or di-(C+-Cs alkyl) amino, or phenyl or phenvi{C:+-Cs alkanoyl) where each phenvi is
gptionally substituted with C4-Cx alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, aming, or mono-
or di{C4-Cs alkyhamingo.

{00171} in certain embodiments of formula {0, formula (D, formula (1A or formuda (-
A) as otherwise described herein R7 and R® together with the nitrogen to which they are
attached form a piperidinyl, piperazinyl or morpholiny! group, each of which is optionally
substituted with 1-4 R? groups, wherein each R is independently C+-Cs alkyl, C+-Cs alkoxy, Ca-
Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo ©4-Cs alkyl, hydroxy C+-Cs alkyl, amino, or

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

{060172] in certain embodiments of formula {0, formula (D, formula (1A} or formuda (H-
A) as otherwise described herein R7 and R® together with the nitrogen to which they are
atached 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,

sthoxy, cyano, fluore, chigro, trifluocromethyl, cyclopropyl, or cyclopropyimethyl.

{60173] in certain embodiments of formula (0}, formula (), formula (i), formula (1-A) or
formula (IH-A) as otherwise described herein R7 and R® togethser with the nitrogen to which they

are attached form ring Q, wherein ring Q represenis a nifrogen-coniaining ring selected from

S AR S /\(R S

N~z
L\J L\/NH VR,

5

Rg\ .

N e
L\) ‘ \«*"E , and

R
ﬁs“i\N/;E ¢

@
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wherein each vrepresenis 0,1, 2, 3 or 4,

{00174] In certain  embodiments, the nitrogen-containing ring is  substituted
independently with 1, 2 or 3 halogens. In cerdain embodiments, the halogens are independently

flugrine atoms or chiorine atoms.

{00175] in certain embodiments, the nitrogen-containing ring is substituted with phenyl
or phenvl{Cy~-Cs alkanoyl) where gach phenyl is oplionally substituted with C1-Cs alkyl, C4-Cs
alkoxy, halogen, hydroxy, cvang, aming, or mono- or di{C+-Cx alkyhamino,

{00176] in certain embodiments of formula (1}, formula (6, formula (D, formula (4) or

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

(R%)

(R%), A
18
;’/A/{'N”R i N\

ot Y/A‘/f 218 % NH
A, L N

g
(R

’ Q
wherein
each vrepresents 00,1, 2, 3 or 4; and
R'8 represents H or C-Cs atkyl.
00177 in cerdain embodiments, the nitrogen-condaining ring is  substituted

independently with 1, 2 or 3 halogens. In cerlain embaodiments, the halogens are independently
fluorine atoms or chlorine atoms.

{060178] in certain embodiments, the nitrogen-containing ring is substituted with phenyl
or phenyl{C4-Cz alkanovl) where each phenyl is optionally substituted with C4-Cs alkyl, C4~-Cs

atkoxy, halogen, hydroxy, cyano, aming, or mono- or di(C+-Cs alkyhamino.

00179 in certain embodiments of formula () or formula (V) as otherwise described
herein, R7 and R® together with the nitrogen o which they are attached form ring Q, wherein
rng Qs

a 3~7 membered monocyclic heterocyclyl group containing one or two ring nitrogens and
only nitrogen hetereoatoms, 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 heterocyolyl group is optionally substituted, on an aromatic or non-
aromatic portion, with 1-4 R® groups, wherein each R%is independently C1-Ce

alkyt, C1-Cp atkoxy, T Cs cycloalkyl, cyano, hydroxy, 0xa, halogen, halo C-Cs
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aliiyl, hydroxy C+-Cs alkyl, aming, mono- or di-{C+-Cs alkyl) amino, or phenyl or

phenyl{C.-Cs alkanoyl) where each phenyl is oplionally substituted with C-Cz

alkiyl, C1-Cs alkoxy, halogen, hydroxy, cyano, amino, or monoe- or di{Cq-Ca

alkyhamino.

[00180]

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

herein, R7 and RS together with the nitrogen io which they are attached form ring Q, wherein

ring G represents a fused bicyclic group selected from

(R%),
-

129
,.S'S{\ /()R )\/ i

7\

(R,
R P
,.55{\ ( v ‘ﬂ
// 'y
N /E\* AL AN
. N
N (R%), (R%),
“ 7
J’iN N £

el ﬂ
N L (RE),
7 A4

(R,
S & /\E
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S I (R%),
N N ~. N Y
%(R%v ‘%&(R%V Q?
O O

e NS AN (7°), Ny
N7 Tt T N7 Ty )
O‘:j 7 l\:\;\]:;N and %"(RJ}V

wherein each vrepresents 0, 1, 2, 3 or 4 and the RY groups can be on either ring.

{00181] In certain embodiments, the fused bicyclic group is substituted independently

with 1, 2, 3 or 4 of C+-Cy alkyi, Cs-Cs cycloalkyl, CG4-Cs haloalkyl or halogen.

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

atoms or chiorine atoms. In other embodiments, the halogens are fluorine atoms.

{00183} in other embodiments, the fused bicyalic group is substituted with phenyl or
phenvi{C4-Cz alkanoyl where each phenyl is optionally substituted with C4-Cs alkyl, C+-Cs

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

{00184] In certain embodiments of formula (i) or formula (1Y) as otherwise described
hersin, R7 and R® together with the nitrogen to which they are atiached form a 3-7 membered
monocyelic heterocyclyl group containing one or two ring nitrogens and only nitrogen

heterogtoms, and

the heterocyelyl group forms a spivocyclic ring system having up to 10 total ring

members with a carbon atom from the monogcyclic heterocyelvi group and

additional carbon, nitrogen, oxygen or sulfur atoms, wherein

wherein the spirocyclic ring system is optionally substituted with 1-4 RS groups,
wherein each R is independently C4-Cs alkyl, C1-Ces alkoxy, Cu-Cs oycinalkyl,
cyano, hydroxy, oxo, halogen, halo C1-Cs alkyl, hydroxy C4-Cs alkyl, amino,
mono- or di-(C1-Ce alkyl} amino, or phenyl or phenyl{C+-Cs alkanoyl) where
each phenyl is optionally substituted with C.-Cs alkyl, G1-Cs alkoxy, halogen,

hydroxy, Cyano, aning, or mong- or dikC+-Cs alkyhaming.

{00185] in certain embodiments of formula (1) or formula (V) as otherwise described
herein, R7 and R® together with the nitrogen to which they are attached represent a spirocyclic
ring system having one or two heteroatoms selecled from nitrogen, oxygen and sulfur,

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

spirocychc ring systems are

5 == (R%),
(RV)\I’ ( IaY; Y
P AN/«,\E Ny
N
PN AR
N
% Q@(RQ;V
S ! ",
%(RQ)V % (R%),
NH ,
ﬁ\N (R9), Y ff\N
~ Q\?@%v \jfrm%
NH O 8
50 JS;N,/\( R

W

and G

whergin each vrepresents 0, 1, 2, 3 or 4 and the R® groups can be on either ring.

{001886] in certain embodiments, the spirocyclic ring system is substituted independently

with 1, 2, 3 or 4 of C+-C4 alkyl, C+-Cs cycivaikyl, C-Cs haloalkyl or halogen.

060187 in certain embodiments, the spirocyclic ring system is substituted independently
with 1, 2, 3 or 4 halogens. In cerfain embodiments, the halogens are independently fluorine

atoms or chiorine atoms. In other embodiments, the halogens are fluorine atoms.

{060188] in certain embodiments, the spirecyclic ring system is substituted with phenvl or
phenvi{C-Cs alkanoyl) where each phenyl is optionally substituted with C4-Cz alkyl, C+-Cs
atkoxy, halogen, hydroxy, cyano, aming, or mono- or di(C+-Cs alkyhamino.

{00189 in certain embodiments of formula (1), forrmula 1), formula (D), formula (1V),

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

w3
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& membered heteroaryl group. Examples of suitable hetercaryl groups are pyrazolyl, thiazolyl,
imidazolyvi, pyridinyl, oxazolyl, and isoxazolyl, each of which is optionally substituted with one
{0 four C+-Ca alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, oxo, aming, or mong- or di{C+-Cs
alkyhamine.

{00190] In cerlain ambediments, the stersochemical orlentation at R® is such that the
compound will have an “R” stereochemical designation at that position according to the Cahn—

ingold~Prelog priority rules. Thus, for example, the compound is of formula (I-1):

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

{00191] in certain embodiments of formula () or formula (V) as otherwise described
herein the compound is of formula H-A-1} or (HHA-1)

V% V%
HOLC | HOC—+ |
Y 12 M 12y
(R4, (R
(11-A-1) (H-A-1)

whersinnis 0,1, 2, 3or4; and

mis 0, 1, 2or3.

{00192} In certain embodiments of formula (), the compound is of formula (IFA~1.1) or
(H-A-1. 13

. AN
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HQ;_)_Q\(//J\\Q -
T(R' fm

N
R":'Z R’i?_
Heed ) (A1 1)

wherein
each R is independently C1-Ca atkyl, -ORP, -C{OYORB, (C4-Cs
atkyh-ORE -C{OINGR®Y,, cyane, or halogen;
each RBis independently H, C+-Cs alkyl, or Ca-Cs cycioalkyl
R is hydrogen, C+-Cy alkyl, -ORA, -C{OIORA, (C4-Cs alkyD-ORA, -C{OIN(R)2, cyano,
or halogen,
each RYis independently H, C+-Cs alkyl, or C+-Cs cycioalkyl
nis0, 1,2 or3; and
mis 0, 1or2.
{60193] i certain embodiments of formula (1-A-1.1) and formula (H-A-1.1), R'2is cyano
or haingen. In other embodiments of formula (11-A-1.1) and formula (ll-A-1.1), R is cyano. In
other embodiments of formula (1-A-1.1) or (1-A-1.1), R'? is fluore, chioro or bromo. In other
ambodiments of formula (A1) or (H-A-1.1), R™ is fluoro or chiore. in other embodiments
of formula (1-A-1.1) or (i-A-1.1), R is methyl. In other embodiments of formula (I-A-1.1) or
(H-A-1.1), R is hydrogen.

{00194] in certain embodiments of formula {d-A-1 1) and formula dH-A-1.1), n and m are
1, R is hydrogen, methyl or ethyl, and R is cyano or halogen. In other embodimenis of
formuia (H-A-1.1) and formula (H-A-1.1), n and m are 1, RS is hydrogen, methy! or ethyl, and
R" is gyano. In other smbodiments of formula (FA-1. 1y or A1 1 nand mare 1, RP is
hydrogen, methyl or ethyl, and R is fluoro, chioro or bromo. In other embodiments of formula
(H-A-1.1) or (i-A-1.13, v and m are 1, R is hydrogsn, methyl or ethyl, and R is Ruorg or

chioro.

{00195] in certain embodiments of formuia (1-A-1.1) and formuda (11-A-1.1), R s msthyl,

i and mare 1, RV is hydrogen, methyi or ethyl,

and

D
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i, R is cyano or halogen;

i R'is cyano;

fii. R'2 is fluoro, chioro or bromo; or
iv. R'Zis fluoro or chioro.

{001986] i cartain embodiments of formula (HA-1.1) and formula (-A-1.1), R% is sthyl,

nand mare 1, R¥ s hydrogen, methyl or ethyl, and
L. R1Zis cyano or halogen;
i, R'?is cyano;
fii. R12 is fluoro, chioro or bromo; or
iv. R'?is fluoro or chioro.

{001a7] it certain embodiments of formuia (1-A-1.1) and formula (il-A-1.1), R%is cyano,

nand mare 1, R is hydrogen, methy! or ethyl, and
i, R is gyane or halogen;
i R'is cyano;
iii. R'Zis fluoro, chioro or bromo; or
iv. R' s fluoro or chioro.

{00198] in certain embodiments of formula (1-A-1.1) and formula (H-A-1.1), R is

cyclopropyl, n and m are 1, R™ is hydrogen, methyl or ethyl, and
i R is cyano or halogen;
B, R'?is cyano;
fii. R'2is flucro, chloro or bromo: or
v, R'?is fluagro or chioro.

{00198] In certain embodiments of formula ¢I-A-1.1) and formula (H-A-1.1), R%is bromo,

nand mare 1, R is hydrogen, methy! or ethyl, and
i, R is cyano or halogen;
i, R is gyano;
iii. R s fluoro, chioro or bromeo; or
v R'?is fluoro or chioro.

{00200] in certain embodiments of formula (1-A-1.1) and formula (H-A-1.1), R%is fiuoro,

w3
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nand mare 1,

i
ii.
iii.
V.

[00201]

nand mare 1,

i
ii.
fii.
iv.

[00202]

frifluoromethvl,

i
ii.
iii.
V.

[00203]

PCT/US2024/028261

R'3 s hydrogen, methyl or ethyi, and
R is cyano or halogen;

R'Zis cyano;

R'2 s fluoro, chioro or hromo; or
R'2is fluoro or chioro.

inn certain embodiments of formula (H-A-1.1) and formuia (I-A-1.1), RS is chioro,

R'?is hydrogen, methy! or ethyl, and
R'? is cyano or halogen;

R'?is cyano;

R12 is fluoro, chioro or bromo: or

R is fluoro or chioro.

I cartain embodiments of formula (-A-1.1) and formula (-A-11), R® is

nand mare 1, R is hydrogen, methyl or ethyi, and
R is cyano or halogen;

R is cyano:

R'Zis fluoro, chioro or bromo; or

R s fluore or chioro.

in certain embodiments of formula (), RYis a 3-8 membered hetsrocyciyl group.

In these embaodiments, the helerocyolyl group can be connected to the parent ring system via

a carbon agtom in the heterocyclyl ring. Examples of such groups are tetrahydrofuran-3-vi,

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

tetrahydro-2H-pyran-4-yi,

[00204]

from:

in one embodiment, the compound of Formula () or Formula (V) is selected

Name Structure

N
Mea N =
N
| " Crx,
2-{{1~(2-cyano-7-methyl-3-(piperidin-1- N U

yhquinoxalin-5-yhethybhamino)benzoic acid O HNT TMas

Y.
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2-((1-(2~cyano-3-(isoindolin-2-yi}-7-~
methyiquinoxalin-5-yhethyhamino}bsenzoic acid

2-{(1-(2~-cyano-3~-{4 4-diflugropiperidin-1-yh-7-
methviquinoxalin-5-yethyhaminolbenzoic acid

g-chloro-3-((1-{2-cyano-3-(4 4-diflucropiperidin-
1-yi}-7-methylquinoxalin-S-yhethyhamino)picolinic
acid

2-{(1~{2-cyano-3-(isoindolin-2-yi}-7-

methylguinoxalin-&-yethylyaminoibenzoic acid

&-chioro-3-{{1-(2-cyano-3-(6,6-diflucrg-3-
azabicyclo[3.1. 1lheptan-3-yD-7-methylguinoxalin-5-
yhethyhamina}picolinic acid

&-chioro-3-{{1-(2-cyano-3-(6,6-diflucrg-2-
azabicyclojz. 2. 1theptan-2-v-7-methylguinoxalin-5-
yhethyhamina}picolinic acid

B 5.
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Me. o~ N CN
&-chioro-3-{(1-(2-cyano-3-(3, 3-difluoropiperidin- NT jL
O HNT Me S~

1-yi}-7-methylquinoxalin-S-yhethyhamino)picolinic
acid HO = |

8-chioro-3-((1-2-cyano-3-({({2,2-
diflucrocyclopropylmethvhaming)-7-

methylguinoxalin-5-yhethylamino)picolinic acid

&-chioro-3-({1-(2-cyano-7-methyl-3-({{(1-
(triftuoromethyhicyclopropyhmethyhaminoiquinoxalin-

S-yhethyhamino}picolinic acid

&-chiloro-3-({1-(Z-cyano-3-(1,1-diflucro-5-
azaspirof2.3thexan-5-yi}-7-methylguinoxalin-5-

yhethyhamino}picolinic acid

3-{(1-{2-cyano-3-(4,4-diftuoropipandin-1-yh-7- Y\N \Q

methviguinoxalin-8~yhethyllamino)-6-methyipicolinic o H:’?' Me -‘;F
acid HOT
Ny~
i‘i’le

e O NI(:N
2-{{(1-{Z-cyano-3-({cyclopropyimethyllamino)-7- N ;\,‘f/\v
methylquinoxalin-S-yethyhaminoibenzoic acid G HNT Me

HO : cal
|

B8



WO 2024/238221

PCT/US2024/028261

&-chioro-3-((1-(Z-cyano-7-methyl-3-(3~

{triffuoromethyhpiperidin-1-vhquinoxalin-5- O Hi" Me
yhethyhamino)picolinic acid HO’U%\]
Ny
Cl
F2C E N N‘\\\}/CN
NN
&-chioro-3-((1-(2-cyano-3-(4 4-diflucropiperidin- N 5\@
1-y-7-{rifluoromethyhquinoxalin-5- O HN™ Me "
yhethyhamino)picolinic acid O /l
N

&~-chioro-3-{{1-(2-cyano-3-(8,5-diflucro-3-

&-chiloro-3-({1-(2-cyano-3-(4 4-difluoro-6-
azaspirof2. Sloctan-g-yh-7~-methyiguinoxalin-5-

yhethyhamino)picolinic acid

azabicyclo[3. 1.0thexan-3-yi)-7T-methyiquinoxalin-5- O HN Me
yhethyhamino)picolinic acid HO =~ |
Na
Cl
Me- N, _.CN

g-chioro-3-{{1-(2-cyano-3-({(1-
fluorocyclopropyhmethyhaming)-7-methyilguinoxaline

S-yhethyhamino}picolinic acid

w7
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a-chioro-3-({1-(2-cyano-3-(5-fluoroiscindolin-2-

yi-7-methylquinoxalin-&-yhethyhaming)picolinic acid

&-chioro-3-((1-(Z2-cyano-3-
{{cyclopropyimethyDamine)-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

Ci
F | N N&\\}/CN
NN
g-chioro-3-((1-(2~-cyano-3-(4 4-diffuoropiperidin- ! @
F
1-yh-7-fluoroquinoxalin-s-yhethyhamino)picolinic O HNT TMe -
acid HO = |=
e
Cl

2-{{(1-(2-cyano-3-{4 4-diflusropiperidin-1-yh-7-

flugroguinoxalin-S-yhethybamino)benzoic acid

2-{(1-{2-cyano-7-fluoro-3-{(4-flucropiperidin-1-

yhquinoxalin-5-yhethyhamino)benzoic acid

2-{(1-(2,7-dicyano-3-4-flucropiperidin-1-

yhquinoxalin-5-yhethvbhaminoibenzoic acid

Me ki F

HO = I

B 8-
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2-((1-(2,7-dicyano-3-(4 4-difluoropiperidin-1-

yhouinoxalin-5-yhethyvhaminobenzoic acid

2-{{(1-{7-chloro-2-cyans-3-(4 4-difluoropiperidin-

1-yhguinoxalin-5-yhethyliamino}benzoic acid

g-chioro-3-({1-(2~cvano-7-cyciopropyl-3-(4 4-
diffuoropiperidin-1-yhquinoxalin-5~

yhethyhaming}picolinic acid

g-chioro-3-({1-(7-chioro-2-cvano-3-(4 4-
diffuoropiperidin-1-vhquinoxalin-5-

yhethyhaming}picolinic acid

Cl

Me ;\\/N

/\ /1
g-chioro~3-({1-(3-(4 4-difluoropiperidin-1-y)-2,7- .
(1-(3- pip ¥) S S N
dimethviguinoxalin-8~-ylethyllamino)picolinic acid

HO = |
Na.
Cl

B Qa
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Me = =/NIMQ
PPN
2-{(1-(3-(4 4-difluoropiperidin-1-y)-2.7- NN

dimethylguinoxalin-5-yhethylamino)benzoic acid

2-{{(1-{2-cyano-7-cyclopropyh-3-(4 4-
diftuoropiperidin-1-yhquinoxalin-5-

yhethyhaming)benzoic acid

2-{{(1-(2-cyano-3-{4 4-diflusropiperidin-1-yh-7-

methoxyquinoxalin-5-yhethyhaminc)benzoic acid

5-{{(1-(2-cyano-3-4 4-difluoropipernidin-1-yi}-7-
methylguinoxalin-5-yhethyhaminojhiazole-4-

carboxylic acid

2~chioro~-5-((1-{2-cyano-3-(4 4-diffluoropiperidin-
1-yh-7-methylquinoxalin-&-yhethyhamino)thiazole-4-

carboxylic acid

2-{(1-{2-cyano-3-4 4-diflucropiperidin-1-yh-7-
methyiguinoxalin-S-yhethyljaminojthiophene-3-

carboxylic acid

<50-
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Me N_NICN
3-{{(1-(2-cyano-3-{4 4-difluoropiperidin-1-yl}-7- L’i\\‘}\i N
methylguinoxalin-5-yhethyllaminojthiophene-2- /\ OTF
R O HNT TMe -
carboxylic acid
HO =
54
Me P ’)N\F/CN
P /\ - =
B-chioro-3-((1-(2-cyano-7-methyh-3-(1- N f‘;L KC s
{trifluoromethyi}-3-azabicyclo[3.1.0lhexan-3- O HN™ Me
yhauinoxalin-5-yhethyhamino)picalinic acid HO” 7 |
N
Ci
Mea /,I,N : ON
g Tw
8-chiore-3-({(1-(2-cyano-3-cyclopropyl-7-
{{(1-(2-cy yolopropy O HNT e
methylguinoxalin-S-yhethylaming)picolinic acid
HO/ = |
N

&~chioro-3-{{(1~(2-cyano-3-(3-

{diffuoromethylipiperidin-1-yh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid HC = 5

&-chiloro-3-{(1-{Z-cyano-3-(1-(fluoromethyl)-3-
azabicyclof3. 1.0lhexan-3-yl}-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

-5%-
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g-chioro-3-{({(1-{2-cyclopropyl-3-(4,4- NT N jr
diffuoropiperidin-1-yh-7-methyiguinoxalin-5- o HNT e k\/ FF
yiiethyhamino)picolinic acid HQ’= /l
NY
Ci
Me o N CFs
LI
&-chloro-3-{(1-(3-(4,4-diffuoropiperidin-1-yl)-7- CN @r
methylk-2-(rifluoromethydquinoxalin-5- t HNT e F!
yhethyhamino)picolinic acid Ho/'%é/ |
N\/r‘E
Ci

2-((1-(3~(4 4-difluoropiperidin-1-y)-7-methyl-2-
{trifluoromethyhquinoxalin-S-yhethyhaminoYbenzoic

acid

2-{{1-(2-cyano-3-(4 4-diffucropiperidin-1-yh-7-

ethylguinoxalin-5-yhethylamino}benzoic acid

E e
B-chioro-3-{(1-{2-chiors-3-(4 4-difiuoropiperidin- N u
N F
1-yi-7-methylquinoxalin-5-yhethyhamino)picolinic g HNY Me =
acid HO = |
Nao o~
i
Moz N Ci
NP I
2-{{1-{2-chioro-3-(4,4-difluoropiperidin-1-yl)-7- rN Q
methylguinoxalin-5-yethyhaminobenzoic acid 0 HNT TMe }

B2



WO 2024/238221 PCT/US2024/028261

3-{{(1-(3-{4 4-difluoropiperidin~-1-yh-2,7-

dimethylguinoxalin-S-yhethyllamino)-6-

methvyipicolinic acid

methylquinoxalin-5-yhethyliamino}benzoic acid ’3

8-chiore-3-((1-2-cyano-3-(3,3-dimethylazetidin-
1-yi-7-methylquinoxalin-5-yhethyhamino)picolinic

2-((1-(2~cyano-3-(3,3-dimethylazetidin-1-y[-7 \CE[ \/_ Me
/
\
/
I !

acid

2-{{(1-{2-cyans-7-methyl-3-

morpholinoguinoxalin-&-yhethyllamino}benzoic acid

&-chiorg-3-{(1-{2-cyano-7-methyl-3-

morpholinoguinoxalin-5-yhethyamino)picolinic acid

HO /i
Nao

Cl

~53.
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2-{(1-{2-cyano-7T-methyl-3-(2-0xa-8-
azaspirof3.3theptan-8-yhguinoxalin-5-
yhethyhaminoybenzoic acid
8-chioro-3-((1-{Z-cyano-7-methyl-3-(2-oxa-6-
azaspirof3.3lheptan-g-yhguinoxalin-5-
yhethyhaminojpicolinic acid HO /I
Y
Ci
Me N CN
L
2-{(1-(2-cyano-3-(4 4-dimethylpiperidin-1-y)-7- N Ur
Me
methviguinoxalin-5-ylethyhamino}benzoic acid O HN Me M;
HO = i
N i
Me F /N\F/GN
N \N/’\N
&-chiorg-3-{(1-{Z-cyano-3-{4 4~ i::j\lq-
Me
dimethylpiperidin-1-yh-7-methylguinoxalin-5- o HNT Me /Me
yhethyhamino)picolinic acid HO /l
"
i
Mie ZF /NI[L,F\,
2-{{1-(2~cyano-3-(3-methoxy-3-methylazetidin- SN \N N
. . . . \ —aly
1-yh)-7-methylquinoxalin-5-yhethyl)amino)benzoic i OMe
W ¥ yhetnyhamino) O HNT Me e
acid j
s»ao/K;/ |
S

B4
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Me N ON
ad
\NIN‘”‘
&-chiore-3-({1-(2-cyano-3-{3-methoxy-3- Y CMie

methyiazetidin-1-yh-7-methylguinoxalin-5- Me

yhethyhamino)picolinic acid

2-{(1-{2-cyano-7-methyl-3-4-methyl-4-

{riffuoromethyhpiperidin-1-yliguinoxalin-5- ]
CF

yhethybaming)benzoic acid
8-chioro-3-((1-Z-cyano-7-methyl-3-(4-methyl-4- /\j\‘
/ Me
{rifluoromethybpiperidin-1-yhguinoxalin-5- © HN Me CE.
yhethyhamino)picolinic acid HJO/%
N\\\/’
Ma S
SN \
2-{{(1-{2-cyano-3-cyclopropyl-7-
methylquinoxalin-5-yhethylamino)benzoic acid HN™ Ma

HO

Me /\I I
2-{{1-(2-cyano-7-methyl-3-{pyrrolidin-1- H

yhguinoxalin-5-yhethyllaminoibenzoic acid

Me. 2 /NIC:N
0
§-chioro-3-({1-(2-cyano-7-methyl-3-(pyirolidin- o HNT “Me ~

1-yiquinoxalin-5-yhethyhamino)picolinic acid

“H5.



WO 2024/238221

PCT/US2024/028261

&-chioro-3-{{(1-(2-cyano-3-{3,3-
diftuoropyrrolidin-1-yh-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

2~{{(1-{2-cyano-3-(3, 3-diflucropyrrolidin-1-yh-7-

methylguinoxalin-&-yethylyaminoibenzoic acid

O HN Me
HO/ ‘/J’E
X
Me /N\:/,CN
S
2-{{(1-(2-cyano-3-(3-methoxypyrrolidin-1-y-7- N "ﬁ —OMa
methylauinoxalin-5-ylethyliaming}benzoic acid O HN" Me
HG e i
-

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

acid

&-chiorg-3-{(1-{2-cyano-3-{((2 2-difluoro-1-
methyicyclopropybmethybaming)-7-
methylguinoxalin-5-yhethylamino)picolinic acid

-58-
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=N

Me N\ff
2-((1-(2~cyano-3-(({2,2-difluoro-1~ N’/ NH
methyicyclopropybmethybaming)-7- ]
QO HN Me

methyiquinoxalin-5-yhethyhamino}bsenzoic acid |
HO O

. N
heed
2-{{1-(Z-cvano-3-{(3,3- -
{(1-(2-cy { S
difluorocyciobuiylaming)-7-methyiquinoxalin-5-
HN Me
yhethylhaminoibenzoic acid O ¢
DNy
N
Me /I N 7
S P
B-chiorg-3-({(1-(2-cyano-3-{(3,3- N° ONH
diftlugrocyciobulyhamino)-7-methylguinoxalin-5- O HNT TMe <>
yhethyhaming}picolinic acid
F F

&-chioro-3-{{1-(2-cyano-3-(4,4-diflucrg-3-
methyipiperidin-1-yh-7-methylguinoxalin-5-

yhethyhamina}picolinic acid

Mo N "
d i
2-{{(1-{2-cyano-3-{4 4-difluore-3- S | N’/ N Me
methyipiperidin-1-yl}-7-methylguinoxalin-5- A JF

yhethyllaminobenzoic acid

“H7-
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&-chloro-3-{{(1-(2-cyans-3-(3,3-diflucro-4-
methvipyrrolidin-1-yh-7-methylguinoxalin-5-

yhethyhaminojpicolinic acid

N
E e
e NN Vi
L /TF
G HNT “Me

i Me

2-{(1-2~cyano-3-(3,3-difluorg-4-
methyipyrrolidin-1-yh-7-methyiguinoxalin-5-

yhethybaming)benzoic acid ¥
HO
Me
&-chioro-3-({1-(2~cyano-7-methyl-3-(1,1,2,2-
{etrafluoro-8-azaspirof2.5loctan-8-yhguinoxalin-5- O HN
yhethyhaminojpicolinic acid HO P
Na

&-chiorg-3-{(1-{Z-cyano-3-{3,4-
dihydroisoguinolin-2(1 H}-vh-7-methylguinoxalin-5-

yhethyhaminojpicolinic acid

yi}-7-methylquinoxalin-5-yhethyhamino)benzoic acid

&l
Reed
2-((1-{2-cyano-3-(3, 4-dihvdroisoquinolin-2(1H)- SN INT™S

-58-
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g-chioro-3-({1-(2-cvano-3-{6-cyano-3 ,4-
dihydroisoguinolin-2{1Hj-y-7-methyiquinoxalin-5-

yhethyhamino}picolinic acid

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

yhethyaminoybenzoic acid

8-chiore-3-((1-(2-cyano-3-(6-fluore-3,4-
dihvdroisoguinolin-2(1H)-yi}-7-methyiguinoxalin-5-

yhethyhamino}picolinic acid

2-{{1-{Z-cyano-3-(6-flucro-3,4-
dihvdroisoguinolin-2(1H)-yi}-7-methyiguinoxalin-5-

yhethyhamino}benzoic acid

2-{{(1-(Z-cyano-3-(3 4-dihydro-2, 7-naphthyridin-
2(1H-yD-7-methylquinoxalin-5-

yhethyhamino)benzoic acid

-59-
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ME\’///;\P/N{
8-chiloro-3-{{1-(2-cyano-3-(4-(2- Dy N
cyclopropylacetylipiperazin-1-y)-7-methylquinoxalin- 0O H;‘\;""\Me L\/NT/W
S-yhethyliamino}picolinic acid HO™ ./= ) <
N..\:I//E
Ci
Me. o~ N
7 -0
2-{{1-(2-0yano-3-(4-(2- PN
NT TN
cyclopropylacetylipiperazin-1-y)-7-methylquinoxalin-
. o 0 HNT TMe L\fN‘T,/Y,
5-yDethyhamino)benzoic acid | & /
HO = '
SN

g-chloro-3-{(1-(2-cyano-3-(4-(2-(2,2- \% i N/\j

diffuorocyclopropylacetylpiperazin-1-yh-7- o OHNT Me k\/\i\}/v,

methyiquinoxalin-5-yhathyhamino)picolinic acid MO # o

2-((1-(2-cyano-3-(4-(2-(2,2-

diftuorocyclopropyhacetyhpiperazin-1-yi)-7- ! F
.y p o y>pp. y.) . 0 HN e LVP‘\H”VLF
methviquinoxalin-5-yethyhaminolbenzoic acid P P A
HOT F
|
N

8-chioro-3-((1-{Z-cyanc-3-(1-hydroxy-6-
azaspiro{3.5lnonan-6-yi-7-methylquinoxalin-5-

yhethyhaminojpicolinic acid

Lol
2N
Mz Ny P
2{{1-(2-Cyang-3-(1-hydroxy-6- j\ r
{{1-{2-cy (1-hydroxy S P
azaspiro]3.5nonan-6-yi-7-methylquinoxalin-5- oy
. . . O HNY Me
yhethylamino)benzoic acid
HO s E
S

~80-
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&-chiloro-3-({1-(Z-cyano-7-methyl-3-(3-(1-
methyl-1H-pyrazol-5-yh-8-azabicyclo[3 .2 1]octan-8-

yhiquinoxalin-5-yhethylamino)picolinic acid

2-{{1-{2-cyano-T-methyl-3-(3-(1-methyl-1H-
pyrazol-5-yi}-8-azabicyclofd 2. 1locian-8-

yhquinoxalin-5-yhethyhamino)benzoic acid

2-{(1-(Z-cyano-7-methyl-3-3-(1-methyl-1H-
pyrazol-3-yi}-8-azabicyclofd . 2. 1locian-8-

yhquinoxalin-5-yhethyhamino)benzoic acid

2-{{1-{2-cyano-T-methyl-3-(3-(1-methyl-1H-
pyrazol-4-yi}-8-azabicyclofd . 2. 1locian-8-

yhquinoxalin-5-yhethybamino}benzoic acid

&-chiloro-3-({1-(Z-cyano-7-methyl-3-(3-(1-
methyl-1H-pyrazol-3-yh-8-azabicyclo[3 2. 1joctan-8-

yhquinoxaiin-5-yhethyllamino)picolinic acid

-8%-
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=N
Me. = ! ,Ng}{/f’
8-chiora-3-{(1-(Z-cyano-7-methyl-3-(3-(1- SN
methybiH-pyrazol-4-yh-8-azabicycin]3.2. 1]octan-8- O HN” “Me 1 ‘\\N
yhquinoxalin-5-yhethyhamino)picolinic acid HO)K]%/E "‘N:
Me
Na

g-chiloro-3-{(1-{Z-cyano-7-methyl-3-(2-oxo-[1,4-

bipiperidink-1-yhquinoxalin-&-yhethyhaming)picolinic

acid
Cl
Me P /N]:CN
NNy o
&-chioro-3-({{(1R}-1-(2-cyano-7-methyl-3-(3-(2- O HNT Me {,/\N/
oxopiperidin-1-yh-8-azabicycie]3.2. 1ioctan-8- ’
HO
yhiquinoxalin-5-yhethylamino)picolinic acid
Me qj\;ICN
2-({(1-(Z-cyano-7T-methyl-3-(2-oxo~{1,4" W\T\N NN o
bipiperidinl-1-yhauinoxalin-5-ylethyhaminojbenzoic i E
pip F1-ybg yhethyl) ) 0 HNT Ve ENGZ Y

acid
Ho‘ \\v/
Me ;N CN
E
LK
6-ChIOTD-3-({1-(2-Cyano-3-{4- N N
QE
{sthoxymeathyhpipendin-1-y)-7-mathylguinoxalin-5- G HNT Me
yhethyhamino)picolinic acid HO %kﬂ

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

yi-7-methyiquinoxalin-5-yhethyhaminobenzoic acid

or a pharmaceutically acceptable salt thereof,

{00205] in one embodiment, the compound of Formula (1) is selected from:
Name Structure
Me N CN

{Ry-2-({1-(2-cyano-3-{4 4-diftuoropiperidin-1-y[}-7-

methyiguinoxalin-5-yhethyl}amino}benzoic acid

{(S)y-2-({(1-(2-cyano-3-(4 4-diflugropipernidin-1-yi)-7-

methyiguinoxalin-S-yhethyllamino}benzoic acid

{R)-B-chloro-3-({1-(2-cyano-3-(4,4-diftuoropiperidin-
1-¥h-7-methylguinoxalin-5-yhethylamino)picolinic

acid

{Ry-2-({1-(Z-cyano-3-(isoindolin-2-yi}-7-

methyiguinoxalin-5-yhethylamino}benzoic acid

B3



WO 2024/238221 PCT/US2024/028261

\ﬂc\vNN \/CN

B-chioro-3-{((1R)-1-(2-cyano-3-(8 B-difiuorc-3- j:“*w”\ @L
. . R F

azabicyclo[3. 1. 11heptan-3-yi-7-methylquinoxalin-5-

yhethyhamino)picolinic acid mo/\/ \j

Me

X,

g-chiloro-3-{{{R)-1-(2-cyano-3-({1 5,4 5)-5,5-diflugro- @
2~azabicycio2.2. 1Theptan-2-vl)-7-methylguinoxalin- O r-!NL:\'Me FF
S-yhethyhamino)picolinic acid HOT
N\,/!"
5
Cl
\l?e\Y;;\T’,,NYLN
8-chioro-3-(({K)-1-2-cyano-3-{(1 K, 4R)-5 5-difluoro- 5 ’&“‘N”\r\i/\Lv
2-azabicyclof2 2. 1iheptan-2-y}-7-methylguinoxalin- j\i\i’ Me l\/ ;
S-yhethyhamino)picolinic acid HOY Tf’i
N
&i
Me Z N CN
YOV
S-chiore-3-(({R)-1-Z-cvane-3-({1R 4 5)-6 §-diffluoro- N E@LF
Z-azabicyclof2.2.1theptan-2-yi}-7-methylguinoxalin- O HNT TMe
S-yhethyhamino)picolinic acid HO S |
Na
&-chioro-3-(({(R)-1~{Z-cyano-3-{{15,4R)-6 S-diflucro- \L/E
Z-azabicyclof2.2.1theptan-2-yi}-7-methylguinoxalin- Q HN™ "Ma

S-yhethyhamino)picolinic acid

{F)-8-chloro-3-({1-(2-cyanc-3-(3, 3-difluoropiperidin-
1-yD-7-methyiguinoxalin-5-yhethyhamino)picolinic

acid

B
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&-chiloro-3-{({(Ry-1-{2-cyano-3-({{{8}-2,2~
diftuorgcyciopropybmethybamino)-7-

methylquinoxalin-5-yhethybamino)picolinic acid

O HNT Tne
//:i
N

§-chioro-3-({{(R)-1~Z-cyano-3-({(({R)-2,2~
difftuorocyclopropyhmethyllaming)-7-

methylguinoxalin-&-yhethyhaming)picolinic acid

{(Ry-6-chiore-3-({1-(Z2-cyano-7-methyk-3-({(1-
{triftuoromethyboyclopropyhmethybamino)quinoxalin-

S-yhethyhamino)picolinic acid

(Ry-6-chloro~-3-{{1-(2~cyano-3-(1,1-difluoro-5-

azaspiro{2. 3thexan-5-yh-7-methyiguinoxalin-5-

yhethyhamino}picolinic acid HO 2 |
Ny~
&
Me oz~ N -CN
(R)-3-{(1-{2~cyano-3-(4 4-difluoropiperidin-1-yi)-7- N ‘Nlu
methylquinoxalin-5-yhethvhamino)-6-methyipicolinic O HNT TMe ' FF
acid HO a4

{(Fy-2-{(1-(2-cyano-3-{{cyclopropyimethylaming)-7-

methyiguinoxalin-5-yhethyllamino}benzoic acid

85
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&-chioro-3-{((1R)-1-2-cyano-7-methyl-3-(3-
{triffuoromethyl)piperidin-1-yhguinoxalin-5-

yhethyhamino)picaolinic acid

{R)-8-chioro-3-({1-(2-cyano-3-(4, 4-difiuoropiperidin-
1-yh)-7-{riftuoromethyBguinoxalin-5-

yvhethyamino)picolinic acid

HO 2 |

g-chiloro-3-{({{(1~)-1-(2-cyano-3-(6 8-difluore-3-
azabicyclof3. 1.0thexan-3-yi-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

{(F)-6-chlore-3-((1-(Z2-cyanoc-3-(4 4-difluore-6-
azaspirof2.5octan-6-yh-7-methylqguinoxalin-5-

yhethyhamino)picolinic acid

{(Fy-&-chiore-3-{(1-(2-cyano-3-{({(1-
fluorooyciopropylymethyhamino)-7-methylquinoxalin-

S-yhethylyamino)picolinic acid

O HNY "Me

N

N

Ci

-85~
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{(Fy-6-chlorg-3-({1-(2-cyano-3-(5-flucroiscindolin-2-

yi}-7-methylguinoxalin-5-yhethyhaminoipicolinic acid

{Ry-8~chiorg-3-{{(1~-{&-cyang-3-
{{eyclopropyimethyhamino)}-7-methylquinoxalin-5-

yvhethyamino)picolinic acid

{R)y-6-chloro-3-({1-(2~-cyanoe-3-(4 4-difluoropiperidin-
1-yI}-7-fluoroquinoxalin-S-yhethyDamino)picolinic

geid

{Fy-2-((1-(2~cyano-3-(4 4-difluoropiperidin-1-yl}-7-

fluoroquinoxalin-5-yhethybamino)benzoic acid

{(S)y-2-({(1-(2-cyano-3-(4 4-diflugropipernidin-1-yi)-7-

fluoroquinoxalin-5-yhethybamino)benzoic acid

(8)-2-({1-(2,7-dicyano-3-{4 4-difluoropiperidin-1-

yhguinoxalin-5-yhethyllaminolbenzoic acid

87~
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{(Ry-2-((1-{2,7-dicyano-3-(4 4-diffuorepiperidin-1-

yhguinoxalin-5-yhethyllaminolbenzoic acid

(&)-2-((1-(7-chloro-2-cyano-3-(4, 4-diftucropiperidin-

1-yhquinoxalin-5-yhethyllamino)benzoic acid

{R)-2~{{1~-{7-chiorp-2-cyano-3-(4, 4-difluoropiparnidin-

T-yhquinoxalin-8-yhethybhaming)benzoic acid

{(R)-6-chioro-3~({1-(2-cyano-7-cyclopropyl-3-(4 4-
diffuoropiperidin-1-yhauinoxalin-5-

yhethylaming)picolinic acid

{(Ry-6-chloro-3-{{(1-(7~chlorg-2-cyano-3-(4 4-
diflucropiperidin~-T-yhquinoxalin-5-

yhethyhamino)picolinic acid

{(Fy-6-chloro-3-((1-(3-(4 4-difluoropiperidin-1-yh-2,7-

dimethyiquinoxalin-S-yhethyhamino)picolinic acid

B8~
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(R)-2-{(1-(3-(4 4-difluoropiperidin-1-y)-2,7-

dimethviquinoxalin-S-yhethylamino}benzoic acid

{(Fy-2-{(1-2-cyano-7-cyclopropyl-3-{4,4-
diftuoropiperidin-1-yhguinoxalin-5-

yhethylhamino)benzoic acid

Meo\/\/ \/c‘

(R)-2-{(1-(2-Cyano-3-(4 4-difuoropiperidin.t -y-7- \”\ N ’\
methoxyguinoxalin-5-yhethyhamino)benzoic acid 8] l-f?}i’A'Me ‘:‘:
HOY /\Es
Mc
{Fy-5-((1-(2~cyano-3-(4 4-difluoropiperidin-1-yl}-7- \O: I
methviquinoxalin-5-yliethvhamino)thiazole-4- Q
. . O HN Me
carboxylic acid F
HO = Ng
Nz=/
Me P /N CN
LI
(R)-2-chioro-5-{{1-(2-cyano-3-(4, 4-difluoropiperidin- N U
1-yii-7-methylquinoxalin-S-yhethyhaminojthiazole-4- O HNT “Me F

carboxylic acid

(Ry-2~{{(1-(Z-cyano-3-(4 4-difiuoropiperidin-1-y-7-
methviquinoxalin-5-ylethyvhamino)thiophene-3-

carboxylic acid

{(Ry-3-{(1-(2-cyano-3-{4 4-diftuoropiperidin-1-yl}-7-
methviquinoxalin-S-yliethylyaminoithiophene-2-

carboxylic acid

~59-
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&-chioro-3-{((1R}-1-2-cyano-7-methyl-3-{1-
(triflucromethyl-3-azabicyclo[3. 1.0thexan-3-

yhquinoxalin-5-yhethyhamino)picolinic acid

{Fy-8-chlore-3-({1-(2-cyano-3-cyclopropyl-7-

methylquinoxalin-5-yhethybamino)picolinic acid

&-chioro-3-{{(F)-1-2-cyano-7-methyl-3-({(K})-3-
{rifluoromethylpiperidin-1-yhguinoxalin-5-

yvhethyamino)picolinic acid

H

Y
Ci

Me\/;:\v,,NVCN

B-Chloro-3-(((R)-1-(2-cyano-7-methyl-3-((5)-3- YQN’NN’\;“CF?‘
(rifluoromethylpiperidin-1-yDauinoxalin-5- O HN “Me -
yhethyhiaminojpicolinic acid HQJ\//\
i)
¢l
Me N C

B-chiora-3-{{{(1 R}~ 1-{Z-cyano-T-methyl-3-({(1 5)-1-
(trifiuoromethyl-3-azabicyclo[3. 1.0thexan-3-

yhquinoxalin-5-yhethyhamino)picolinic acid

~70-
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Me N CN
v
L,
8-chloro-3-({{1R)~1-{2-cyano-7-methy-3-((1R)~1- N Ni Z»‘{"F’&
{rifluoromethy)-3-azabicyclo[3.1.0jhexan-3- O HNT TMe
yhquinoxalin-5-ylyethyhamino)picolinic acid HQ)LW/ )
Ny
Ci
Me /,‘T’N\l‘/&
(R)-6-chlorn-3-((1-(2-cyclopropyl-3-(4 4- = \NA?\O\»
diftuoropiperidin-1-yh-7-methylquinoxalin-5- O HNT *Me FF
hethyllamino}picolinic acid
yhethyhamino)picolinic aci HO” N
N
Ci
Me S /N ,«CF:«;
K
{R)y-6-chiore-3-({1-(3-{4 4-difluoropiperidin-1-yh-7- N ?{:::1\
methyl-2-(triffuoromethylquinoxalin-5- o HNT Tie FF
yhethylramino}picolinic acid ;{Q’ﬂ\Tég\D
Na
Ci
Me._ o~ N CF3
(Ry-2-{{1-{3-(4 4-difluoropiperidin-1-y!}-7-methyi-2- T K\NIN,
triffuoromethybquinoxalin-S-yhethyllaminoibenzoic P L;i:qu
( yha yhetiyl] ) T Fr—
acid
e
Et o N._ -CN
=/ d
LK
(R)-2-{(1-(2-cyano-3-{4 4-difluoropiperidin-1-y)-7- \L NTON
F
sthylquinoxalin-5-yethyhamino)benzoic acid O H?}E/ Ma: -
HO = |
e
Me. o~ N._ T
= 4
L X
(Ry-6-chioro-3-{(1-(2-chioro-3-(4, 4-difluoropiperidin- N @
1-¥i-7-methviquinoxalin-8~-yhethyllamino)picolinic O HN™ "Me FF
acid Mo~ U\\[/ |
"3
Cl

“74-
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{(Ry-2-{(1-{2-chicro-3-{4 4-difluoropiperidin-1-yh-7-

methyiguinoxalin-S-yhethyllamino)benzoic acid

Me

{(R)~3-({(1-(3-(4 4~-diftluoropiperidin-1-yD-2,7-
dimethviguinoxalin-8-yliethyllaming)-6-

methylpicolinic acid

{Ry-2-((1-{2~cyano-3-(3,3-dimethylazetidin-1-yi}-7-

methyiguinoxalin-5-yhethyllaminojbenzoic acid

HO /i
S
Me = }N\E[C
NSy
{Ry-6-chlore-3-({1-{2-cyano-3-(3,3-dimethyiazetidin- ! Me
1-yD-7-methylguinoxalin-5-yhethyamino)picolinic 0 HNT VMe Me
acid HO e i
N‘\\T/’
i
Me N CN
-
N | P
(R)}-2-{(1-{2-cyano-T-methyl-3-morpholinoguinoxalin- N @
s-yiethylamino)benzoic acid g HN Me ©

{Ry-G-chioro-3-({1-(2-cyano-7-methyl-3-

morpholinoguinoxalin-5-yhethyllamino}picolinic acid

w7 2-
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{(Ry-2-{{1-(Z2-cyano-7-methyl-3-(2-oxa-&-

azaspiro]3.3lheptan-6-yhiguinoxalin-5-

Me s /E\E\EELN
o |
N N/ N
¢/"\“

O HN Me -0
yhethyhamino)benzoic acid E
HO”
Me o oNa ~CN
Lo
N
(R)-B-chloro-3-((1-(2-cyano-7-methyk-3-(2-oxa-6- \ N N\”’x -
azaspiro{3.3lheptan-6-yliguinoxalin-5- O HQ@AMe O
yvhethyamino)picolinic acid MO /’;\]1
G

{Ry-2-{(1-(2-cyano-3-{4 4-dimethyipipernidin-1-yh-7-

methyiguinoxalin-S-yhethyllamino}benzoic acid

{R)-8-chlore-3-((1-(2-cvano-3-{4 4-dimethyipiperidin-

1-¥h-7-methylguinoxalin-5-yhethylamino)picolinic

Me
acid HO - |
Nay
Ci
Me F ,,,N N
96
(R)-2-((1-{2-cyano-3-(3-methoxy-3-methylazetidin-1- NT M
P L—Ole
yh-7-methyiguinoxalin-S-yhethyhaminoibenzoic acid 3 HN fe Me
HO = E
X
Me = ;,N GN
L
{Fy-B-chiorg-3-({1-(2-cyano-3-(3-methoxy-3- U A~One
methylazetidin-1-yh-7-methylquinoxalin-5- : = Me

yhethyhamino)picolinic acid

w7 3.
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{(F)-2-{(1-(2-cyano-7-methyl-3-(4-methyl-4-

{triffuoromethyl}piperidin-1-yhguinoxalin-5-

yhethyhamino)benzoic acid | ' A
e
Me L /N]:CN
N X, /\
(R)-B-chlore-3-((1-(2-cyano-7-methyl-3-(4-methyi-4- N f\f\
—Me
{trifluoromethyl)piperidin-1-yhguinoxalin-5- O HN™ “Me /EFA
yhethyhamino)picolinic acid HO /’H
{(Fy-2-{(1-(2-cyano-3-cyclopropyl-7-methylquinoxalin- \EL 1\7]
S~yhethyllaminolbenzoic acid HNT “Me
HOT / E
“d
.8
{Ry-2-{{1~{2-cyano-7-methyl-3-{pyrrolidin-1- ?‘f
yhguinoxalin-5-yhethylamino}benzoic acid '*; HN "Ma
HO o
\ :
Me F ;N\F/CN
SN \N./‘\E\?D
Fy-G-chloro-3-({(1-(Z2-cyano-7-methyl-3-(pyrrolidin-1- L
{ 3-{{1-{2-cy y-3-(py o HNT e
yhquinoxalin-5-yhethyhamino)picolinic acid
HO™ Y
Nao :
{Ry-8~chlorg-3-{{1~-{&-cyano-3-(3,3-difluoropyrrolidin- \LL
1-¥h-7-methylguinoxalin-5~yhethyamino)picolinic
acid H\)’i J\{/
Cl

Sy
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{Fy-2-{{1-{2-cyano-3-(3, 3-difluoropyrrolidin-1-y)-7-

methyiguinoxalin-5-yhethyllamino}benzoic acid

2-{({(1Ry-1-2~cyano-3-(G-methoxypyrrolidin-1-y{-7-

methyiguinoxalin-S-yhethyllaminojbenzoic acid

&-chioro-3-{{{1R)-1-Z-cyano-3-(3-methoxypyrrolidin-
1-¥i-7-methviquinoxalin-8~-yhethyllamino)picolinic

acid

&~chloro-3-({(1 Ry-1-(2-cyano-3-(({2,2-diflucro-1-
methvicyclopropyhmethybamino)-7-

methyiquinoxalin-5-yhethyhamino)picolinic acid

2-{{{(1 Ry-1-(2-cyano-3-{{(2,2-difluoro-1-
methyicyclopropyhimethyhaming)-7-

methyiguinoxalin-S-yhethyllamino}benzoic acid

{(F)-2-{(1-(2-cyano-3-{(3,3-difluorocyciobutyamino)-

7-methylquinoxatin-S-yhethylamino)benzoic acid

w75
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{(F)-6-chloro-3-((1-(Z2-cvano-3-((3,3-
diftuorocyclobutyDamino}-7-methviquinoxalin-5-

yhethyhamino)picolinic acid

g-chloro-3-{{(1 Ky-1-(2-cvano-3-(4 4-difluore-3-
methvipiperidin-1-yh-7-methyiguinoxalin-5-

yhethyhamino)picolinic acid

MNa
N //’
2-{{{(1 y-1-{2-cyano-3-(4 4-diflucro-3-methyipiperidin- ,,.\ Mea
1-yh-7-methylquinoxalin-5-yhethybamino)benzoic O\
O HN Mea
acid
H\) I
e
&-chioro-3-{{(1 R)-1~Z-cyvano-3-(3 3-difluoro-4- \L//{i f
methylpyrrofidin-1-yl-7-methylguinoxalin-5- O HNT *Me
yethyhamino)picolinic acid o M‘*
Me. o Ny N
2-({(1R)-1-(2-cyano-3-(3,3-difluoro-4- \I l F
N N7
methylpyrrolidin-1-yi)-7-methylguinoxalin-5- L:?<F
. . . O HN Me
yhethylhamino)benzoic acid Me
HO

~78-
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=N
Me P E Nj\///’
{(F-6-chloro-3-((1-Z-cyano-7-methyl-3-(1,1,2,2- X N/ N F
tetrafluoro-G-azaspirel2.5joctan-6-yhquinoxalin-5- ) o F

yhethyhamino)}picolinic acid

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

yhethyhamino}picolinic acid

{(Ry-2-{(1-(2-cyano-3-(3 4-dihydroisoquinclin-2{(1H)-

vh-7-methyiguinoxalin-5-yhethyamino)benzoic acid

{Ry-6-chlorg-3-{(1-{2-cyano-3-B-cyano-3 4-
dihydroisoquinolin-2(1H)}-y-7-methyiguinoxalin-5-

yhethyhiaminojpicolinic acid HO

{Fy-2-{{1-(2~cyano-3-(8-cyano-3,4-
dihydroisoguinolin-2(1H)-vh-7-methylguinoxalin-5-

yhethylhamino)benzoic acid

w77
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{(F-6-chioro-3-((1-(2-cyano-3-(6-fluoro-3,4-~
dihydroisoguinolin-2(1H)-vh-7-methylguinoxalin-5-

yhethyhamino)picolinic acid

201 H-yi-T-methyviquinoxalin-5~

yhethybamino)benzoic acid

Ol
Me_m Ny 2N
{(F-2-((1-(2-cyano-3-({©-fluore-3 4-dihydroisoguinolin- \| ,1\
N N

{Ry-2-{{1~(2-cyano-3-(3,4-dihydro-2, 7-naphthyridin-
201 H-yD-7T-methyiquinoxalin-5~

yhethyhaminoibenzoic acid

{Ry-6-chioro-3-({1-(2-cyano-3-(4-{2-
cyclopropylacetylpiperazin-1-yh-7-methylquinoxalin-

5-yiethyhamino)picolinic acid

{(Fy-2-{{1-(2~cyano-3-(4-(2~
cyvclopropylacetylipinerazin-1-yh-7-methyiquinoxalin-

S~yhethyhaminolbenzoic acid

g-chioro-3-({{(1K)-1-2-cyano-3-(4-(2-(2,2-
diffugrocyclopropybacetybpiperazin-1-yh-7-

methylguinoxalin-&-yhethyhaming)picolinic acid

N
Mew o, MNo %

'\“\4’:\/
T O

",:,\ Hf}“t e N\“/\VL__
i i ;
HO™ N | °
Ny
cl

w7 8-
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N

Moz Ny,
2-{{(1R)-1-(2~cyano-3-{4-(2-(2, 2~ — | N{L/N/\

\“:\\

diffuorocyclopropyhacetylipiperazin-1-yii-7-

’ £
HO™ : ,«{‘L\ O
J

methviguinoxalin-5-yhethyllaminojbenzoic acid

&-chloro-3-{{({(1R)-1-(Z2-cyano-3-(1-hydroxy-6-
azaspiref3.5nonan-6-y}-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

{1 R 1-(2-cyano-3-(1-hydroxy-6-
azaspirofd.8nonan-6-yi-7-methylquinoxalin-5-

yhethybamino)benzoic acid

g-chioro-3-({(1 R)y-1-{2-cyano-7-methyl-3-G3-(1-
methvi-1H-pyrazol-5-yh-8-azabicyclo]3 .2 1joctan-8-

yhquinoxalin-5-ylyethyhamino)picolinic acid

2-({{1Ry-1-(2-cyano-7T-methyl-3-(3-(1-methylk- 1 H-
pyrazol-5-yiy-8-azabicycln]3.2. 1joctan-8-

yhoguinoxalin-5-yhethyllamino}benzoic acid

2R -(2-cyano-7-methyb 3-(3-(1-methyl-1H-
pyrazok3-yh-8-azabicyclo]3.2. 11octan-8-

vhauinoxalin-5-yhethvhamino)benzoic acid

~79-
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2-{{{(1R-1-(2-cyano-T-methyl-3-3-(1-methylk1H-
pyrazol-4-yiy-8-azabicycln]3.2. 1joctan-8-

yhoguinoxalin-5-yhethyllamino}benzoic acid

g-chioro-3-({(1 Ky-1-(2-cyans-7-methyl-3-(3-(1-
methyi-1H-pyrazol-3-yh)-8-azabicyclo][3 .2 1joctan-8-

yhguinoxalin-5-yhethyhaminoipicolinic acid

Me /XN\]\/?/N
NN N
O HNT "Me f \>
HOJH{’lj NN
N E Me

g-chioro-3-(({1 K)~1-(2-cyano-7-methyb-3-(3-(1-
melhyi-iH-pyrazol-4-yh-8-azabicyclo]3.2. 1joctan-8-

yhquinoxalin-5-yhethyhamino)picolinic acid

H«::f" = | L“N:
Nao o~ Me

{(F-G-chioro-3-{(1-(2-cyano-7-methyl-3-(Z2-oxo0-[1,4"-

bipiperidinl-1-ybhquinoxalin-S-yhethyhamino)picolinic
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Me N CN
LK
(FRy-2-{{(1-(2-cyano-7-methyl-3-(2-ox0-{1,4 §E\N D\ a
bipiperidin}-1-yhguinoxalin-5-yiiethylaminoibenzoic
piperidin-1-ylg yhethyl) ) o HN ™ Me N
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Ho’
or a pharmaceutically acceptable salt thereof.
PHARMACEUTICAL COMPOSITIONS
{002086] The compounds of Formula | may be formulated inio pharmaceutical
compositions.
{00207] in another aspect, the invention provides pharmaceutical compositions

comprising a PI3Ka 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 route, including, without
limitation, parenieral, oral, sublingual, transdermal, lopical, intranasal, intratracheal, or
intrarectal. in certain embodiments, compounds of the invention are adminisiered intravenously
in a hospital selting. 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 accepiable™ 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 interfere with the effectiveness of the biclogical activily of the active ingredieni(s).

Thus, compositions according 1o the invention may contain, in addifion to the inhibitor, diluents,
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fillers, salts, buffers, siabilizers, solubilizers, and other materials wall known in the art. The
preparation of pharmaceutically acceptable formulations is described in, e.g., Remingion's
Pharmaceutical Sciences, 18th Edition, ed. A. Gennare, Mack Fublishing Co., Easion, Pa,,
1990.

{00209] As used herein, the term “pharmaceutically acceptable salts” refers 1o salls that
retain the desired biclogical activity of the ahove-identified compounds and exhibit minimal or
no undesired toxicological effects. Examples of such salts include, but are not limited to acid
addition salts formed with inorganic acids {for example, hydrochioric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid, and the like), and salls 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,
naphthalenedisulfonic acid, and polygalacturonic acid. The compounds can also be
administered as pharmaceutically acceptable quaternary salts known by those skilled in the art,
which specifically include the quaternary ammonium salt of the formula -NR+Z-, wherein R is
hydrogen, alkyl, or benzyl, and £ is a counterion, including chioride, bromide, iodide, --O-alkyl,
toluenesulfonate, methvisulfonate, sulfonate, phosphate, or carboxylate (such as benzoale,
succinate, aceiate, glycolate, maleale, malate, citrate, tfarirate, ascorbate, benzoale,

cinnamoate, mandeloate, benzyloate, and diphenylacetate).

{00210 The active compound is included in the pharmaceutically acceptable carrier or
diluent in an amount suflicient {o deliver 1o a palient a therapeutically effective amount withowt
causing serious toxic effects in the patient treated. A dose of the aclive compound for all of the
above-mentionad conditions is in the range from about 0.01 to 300 mg/kg, preferably 0.1 10 100
mg/kg per day, more generally 0.5 to about 25 mg per Kilogram body weight of the recipient per
day. A typical topical dosage will range from 0.01-3% wi/fwt 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 activity in itself, the
effective dosage can be estimated as above using the weight of the derivative, 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 herein.
{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 (e.g., PI3Ka inhibitor or PI3Ka H1047R

mutant inhibiior).
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{00214] In some embodiments, the PI3K inhibitor {e.g., PI3Kua inhibitor or PI3Ka H1047R
miuiant inhibiton is & compound of Formula (1), (Hla), (1D, (i) or a pharmaceutically acceplable
salt, prodrug, solvate, hydrate, isomer, or tautomer thereof. In padicular embodiments, the

PI3K inhibitor comprises a compound selected from Table 1.

{00215] In another aspect, the present disclosure provides a compound oblainable by,
or obtained by, a method for preparing a compound as described herein {(e.q., & method

comprising one or more steps described in the Schemes).

{002186] in another aspect, the presenl disclosure provides a pharmaceutical
composition comprising a compound of Formula (), (la), (ib), dic)y, or a pharmaceutically
acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, and a pharmmaceutically

acceptable dituent or carrier.

{00217} in another aspect, the present disclosure provides an intermediate as described
herein, being suilable for use in a method for preparing a compound as described herein {(e.g.,

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

{00218] in another aspect, the present disclosure provides a method of modulating PI3K
{e.qg., PI3Ka) aclivity (e.q., in vitro or in vive), comprising contacting a cell with a therapeutically
effective amount of a compound of Formula (1), (Ha), (ib), (lic), or a phammaceutically

acceptable salt, prodrug, solvate, 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 selectivily for inhibiting H1047R-mutated PI3Ka compared 1o wild-type
PI3Ka. This unexpedcied finding suggests that certain compounds may allow targeted inhibition
of PI3Ka with a novel binding mechanism compared o conventional wild-type PI3Ka inhibitors.
Without wishing to 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 believaed to strongly bind at the Pi3Ka active sitg,
but rather advaniageously are believed {0 target other binding pockets. As the active site of
PI3K-type proteins is thought to be better conserved among different variants, compounds that
gffectively bind at a position different than the active site may provide high seleclivity for PI3Ka

inhibition over other PI3K proteins, such as PI3KS.

[060220] in another aspect, methods of treating cancer comprising administering 1o a
patient having cancer a therapeutically effective amount of a compound of Formula |
pharmaceutically acceptable salis thereof or pharmaceutical compositions comprising the

compound or pharmaceutically accepiable salts thereof are provided.
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{00221] The compositions and methods provided herein may be used for the treatment
of a wide variety of cancer including tumors such as prostate, breast, brain, skin, cervical
carcinomas, testicular carcinomas, elc. More particularly, cancers that may be freated by the
compositions and methods of the invention include, but are not Hmited {0 tumor types such as
astrocytic, breast, cenrvical, colorectal, endometrial, esophageal, gastric, head and neck,
hepatoceliviar, larvngeal, lung, oral, ovarian, prostate and thyroid carcinomas and sarcomas.
More specifically, these compounds can be used {o treat: Cardiac: sarcoma {angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma
and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated small celi,
undifferentiated large cell, adenocarcinoma), alvesiar (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 (adenccarcinoma, tubular adenoma, villous
adenoma, hamartoma, leiomyoma); GenHourinary tract: Kidney {adenocarcinoma, Wilm's
tumor {nephroblasioma), lymphoma, leukemia), bladder and urethra (squamous cell
carcinoma, fransitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma,
sarcomay, testis (seminoma, teratoma, embryonal carcinoma, leralocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid
tumors, lipoma); Liver: hepaioma (hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatoceliular adenoma, hemangioma; Biliary tracht gall
bladder carcinoma, ampullary carcinoma, cholangiocarcinoma; Bone: osteogenic sarcoma
{osieosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's
sarcoma, malignant lymphoma {reticuium cell sarcoma), mulliple myeloma, malignant giant cell
fumor chordoma, osiecchronfroma  {(osteocaddilaginous  exostoses), benign  chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous
system: skull {osteoma, hemangioma, granuloma, xanthoma, osteitis deformans), meninges
{meningioma, meningiosarcoma, ghiomatosis), brain {(astrocytoma, meduliobiastoma, glioma,
ependymoma, germinoma  (pinealoma), globlastoma multiform,  ofligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal cord neurcfibroma, meningioma,
glioma, sarcoma); Gynecological: uterus {endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian carcinoma {serous cystadenocarcinoma,
mucinous cystadenocarcinoma, unclassified carcinomaj), granuiosa-thecal cell tumors, Serioli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoma,

intragpithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina {clear cell
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carcinoma, squamous cell carcinoma, bolryoid sarcoma (embryonal rhabdomyosarcoma),
falloplan tubes (carcinoma); Hematologic: blood (myeloid leukemia (acute and chronic), acule
lvmphoblastic leukemia, chronic lymphooytic leukemia, myeloproliferative diseases, multiple
myeloma, myelodysplastic  syndrome), Hodgkin's disease, non-Hodgkin’s lymphoma
{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: neuroblastoma. In certain embodiments, the canceris
diffuse large B-cell ymphoma (DLBCL).

{00222] in one embodiment, the cancer is selecied from hepatoceliular carcinoma,
breast cancer, skin cancer, bladder cancer, liver cancer, pancreatic cancer, and head and neck

cancer,

{00223] in another embodiment, the cancer is selected from breast cancer, ulerine
carcinosarcoma, ulerine endometrial carcinoma, colorectal adenocarcinoma, stomach
adenoccarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma, esophageal
adenocarcinoma, bladder carcinoma, lung squamous oell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatocellular carcinoma, sarcoma, prostate adenocarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenscarcingma, glioblastoma

multiforme, melanoma.

[00224] Thus, in ceriain embodiments, this disclosure provides methods of treating
cancer comprising administering a compound of Formula () a pharmaceutical compaosition
thereof and KRAS inhibiior to a patient in need thereof, wherein the cancer is breast cancer,
utering 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,
adrenoccortical carcinoma, liver hepatocellular carcinoma, sarcoma, prostate adenocarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenccarcinoma, glioblastoma

multiforme, melanoma.

[00225] in other embodiments, this disclosure provides g methods of treating cancer
comprising administering a compound of Formula () a pharmaceutical composition thereof and
a mutant selective KRAS inhibitor 1o a patient in need thereof, wherein the cancer is hreast
cancer, uterine carcinosarcoma, ulsrine endometrial carcinoma, colorectal adenocarcinoma,
stomach adenccarcinoma, head and neck sqguamous cell carcinoma, cholangiocarcinoma,
esophageal adenccarcinoma, bladder carcinoma, lung squamous cell carcinoma, brain glioma,
adrenoccortical carcinoma, liver hepatoceliular carcinoma, sarcoma, prostate adenoccarcinoma,
kidney renal cell carcinoma, lung adenocarcinoma, ovarian cystadenccarcinoma, glioblastoma
muitiforme, melanoma.
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{00226] In another embodiment, this disclosure provides a compound of Formula () a
pharmaceutical composition thereof for use in the freatment of cancer in combination with a
KRAS inhibitor, wherein the cancer is breast cancer, uterine carcinosarcoma, uterine
endomeltrial carcinoma, colorectal adenocarcinoma, stomach adenocarcinoma, head and neck
sguamous cell carcinoma, cholangiccarcinoma, esophageal adenocarcinoma, bladder
carcinoma, lung squamous cell carcinoma, brain glioma, adrenccortical carcinoma, Hver
hepatoceliular carcinoma, sarcoma, prostate adenocarcinoma, Kidney renal cell carcinoma,

ung adenocarcinoma, ovarian cystadenocarcinoma, glioblastoma mulliforme, melanoma.

002277 The concentration and route of administration to the patient will vary depending
on the cancer to be treated. The compounds, pharmaceutically accepiable salis thereof and
pharmaceutical compositions comprising such compounds and salts also 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.

[060228] The present disclosure provides methods of ireating, preventing, or ameliorating
a disease or disorder in which PI3K plays a role by administering {0 a patient in need thereofa
therapeutically effective amount of a PISK inhibitor. The methods of the present disclosure can

be used in the treatment of a variety of Pi3kK-dependent dissases and disorders.

[060229] in some embodiments, the disease of disorder is a cancer {(e.g., breast cancer,
brain cancers, prostate cancer, endometrial cancer, gastric cancer, leukemia, lymphoma,
sarcoma, colorectal cancer, lung cancer, ovarian cancer, skin cancer, and head and neck
cancer}. in some embodiments, the diseass or disorder associated with PI3K includss, but is
not limited to, CLOVES syndrome {congenital lipomatous overgrowth, vascular maiformations,
epidermal naevi, scoliosis/skeletal and spinal syndrome), PIK3CA-related overgrowth
syndrome (PROS), endometrial cancer, breast cancer, esophageal squamous-cell cancer,
cervical squamous-celf carcinoma, cervical adenocarcinoma, colorectal adenocarcinoma,
bladder urothelial carcinoma, glioblastoma, ovarian cancer, non-small-cell lung cancer,
esophagogastric cancer, nerve-sheagth tumor, head and neck squamous-cell carcinoma,
meianoma, esophagogastric  adenoccarcinoma, sofi-lissue sarcoma, prostale  canger,
fibrolamellar carcinoma, hepatocellular carcinoma, diffuse glioma, colorectal cancer, pancregtic
cancer, cholangiocarcinoma, B-cell lymphoma, mesothelioma, adrenocortical carcinoma, renal
non-clear-cell carcinoma, renal clear-cell carcinoma, germ-cell carcinoma, thymic tumor,
pheochromocyioma, miscellaneous neurcepithelial tumor, thyroid cancer, leukemia, and

encapsuiated glioma.

{00230] The details of the disciosure are set forth in the accompanying description

below. Although methods and materials similar or equivalent to those described herein can be
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used in the practice or testing of the present disclosure, llustrative methods and malerials are
now described, Other features, objects, and advantages of the disclosure will be apparent from
the description and from the claims. In the specification and the appended claims, the singuiar
forms also include the plural uniess 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 {0 which this disclosure belongs. All patents and
publications cited in this specification are incorporated herein by reference in their entireties.

GENERAL REACTION SCHEMES  INTERMEDIATES AND EXAMPLES

[00231] The compounds of the present invention may be prepared using commercially
available reagents and intermediates in the synthetlic methods and reaction schemes 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 elyting enantiomer” or "second eluting
enantiomer”, uniess otherwise specifically indicated, the specific stereocchemistry of such
enantiomers has not been delermined and any stereochemistry depicted in the corresponding

compound structures has been arbitrarily assigned.

[00233] For instance, intermediates for preparing compounds and compounds of
Formula (1) of the present invention may be prepared according to General Reaction Schemes
tand 2:

General Reaction Schame |
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[00234] For General Reaction Scheme |, Compound 9 is an example of Formula (). In this
General Reaction Scheme |, 1 can undergoe amide bond formation with an activated acid or
acid chloride in the presence of 2 suitable base such as triethyviamine or diisopropylethylamine
io provide compound 2. In the presence of a suilable base such as sodium sthoxide under
heating, condensation {o the quinoxaline N-oxide can be accomplished foliowed 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 converled to an acyi group through a palladium catalyzed
reaction such as a Heck reaction or Stilie with a vinyl ether and subsequent treatment with
anueous acid to provide compound 4. Ammonolysis can be accomplished under heating in a
suitable solvent such as ammonia in methanol {o prepare compound 5. Condensation of the
aryl ketone with an amine bearing a chival awxiliary followed by reduction 1o the benzylic amine
can be effected by dehydrating reagents such as titanium (V) ethoxide and hydride transfer
reagents such as sodium borohydride, sodium cyanoborohydride, lithium aluminum hydride,
diisobhutyialuminum hydride, or zirconcocene hydrochloride. Alternatively, compound & can be
accessead through an asymmetric hydrogenation or transfer hydrogenation or resolution of the
racemic amine, The terminal amide can be converted o the nilrile through the action of a
dehydrating reagent such as phosphorous oxychloride or Burgess's reagent and deprotection
of the benzylic amine can be accomplished under Brensted or Lewis acidic regents such as
hydrochloric acid or trimethylsilyl trifluoromethanesuifonate, for example, 1o access compound
7. The benzylic amine can be substituled to access compound 8 through the action of paliadium
or copper catalysis under Buchwald-Hartwig, Ulimann-Geoldberg, 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 af elevated temperatures in the presence of a suitable base, such
as diisopropylethyiamine. Finally, compounds such as 8 can be accessed afier deprofection
under acidic condilions such as through the aclion of triflucrcacetic acid and subsequent
activation  through  the  action of  benzotriazol-1-vioxytripyrrolidinophosphonium
hexaflucrophosphate, phosphorous oxychioride or other activating reagent and reaction with a
substituted amine in the presence of a base at ambient or elevated 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 reactsd with an activated alpha-keto acid, acid
halide, or 2-oxomalonate in a condensation reaction {o access compound 11, in the event Ry
is an ester, an aminolysis using a suitable solvent such as ammonia in methanol at slevated
femperatures can be used o provide the free amide. Upon treatment of a suitable chiorinating
reagent such as phosphorous oxychioride compound 12 can be preparsd. Under such
conditions, the terminal amide wili be dehydrated {o provide a nitrile at Rs. Aryl chioride 12 can
be reacted with an amine and suitable base, such as diisopropylethylamine, at ambient or
glevated temperatures {o prepare compound 13. A palladium calalyzed transformation such as
& 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 kelone and an aming can be effecied with & suitable Lewis acid and hydride
donor, such as trimethylsiiyl trifluoromethanesuifonate and borane, or other common hydride
reductant {o access compound 15, Allernatively, a sequence analogous 1o General Reaction
Scheme 1 can be used {0 access g chival benzylic amine through condensation of a chiral
amine reagent and subsequent reduction and carbon-nitrogen bond formation reaction such as
a Buchwald-Hartwig reaction, Ullmann-Goldberg Coupling, Chan-Evans-Lam  coupling,
alkylation, nucleophilic aromatic substitution or reductive amination to provide compound 18,
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[00236] Step A To a solution of 2-bromo-4-methyl-8-nitroaniline (540 g, 2.34 mol, 1.00 eg)
in toluene (650 ml) was added ethyl 3-chioro-3-oxopropanoate (422 g, 2.80 mol, 383 mi, 1.20
eq.) at 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 pourad into petroleum ether (3.00 L). The midure was
filered and the filtered cake was coollecied o give ethyl 3-((Z-bromo-4-methyl-G-
nitrophenyhamino)-3-oxopropanoate (790 g, 2.29 mol, 87.9% yield) as a vellow solid. LCMS
[M+1] " = 3448
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[00237] "M NMR (400 MHz, CDCl) 8= 9.70 (br s, 1H), 7.70 (d, J = 2.0 Mz, 2H), 4.30 (g, J =
7.2 Hz, 2H), 3.51 (s, 2H), 2.41 (s, 3H), 1.35 &, J = 7.2 Hz. 3H).

{00238] Step B: To a solution of sodium ethoxide (734 mi, 217 M, 2.20 eq.) in sthano! (500
ml) and tetrahydrofuran {(1.50 L) was added a solution of ethyl 3-({(&-bromo-4-methyl-8-
nitrophenyllamino)-3-oxopropangcate (250 g, 724 mmol, 1.00 eq.) in tetrahydrofuran (1.00 L)
dropwise al -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
middure was adjusted with hydrogen chloride (4 M in water) 1o pH ~4. The resulting suspension
was fiitered and the filtered cake was collected to give a crude product. The crude product was
friturated with acetonitrile (780 mL) at room temperature for 30 minutes. Then the mixture was
filtered, and the filter cake was collected, dried over under reduced pressure to give 5-bromo-
2-{ethoxycarbonyl}-3-hydroxy-7-methyiguinoxaline 1-oxide (180 g, 542 mmol, 74.9% vyield,
93.4% purity) as a yellow solid. LOMS [M+3] = 328.9.

[00239]  'H NMR (400 MHz, CDCl) 5 = 9.67 (ors, 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 {4, J = 6.8 Hz, 3H).

002407 Step ©: To  a  solution  of  5Sbromo-2-(ethoxycarbonyl-3-hydroxy-7-
methyviquinoxagiine 1-oxide (200 g, 581 mmol, 1.00 eq.) in DMF (2.50 L) was added phosphorus
fribromide (314 g, 1.16 miol, 110 mk, 2.00 eq.) dropwise at § °C. Then the reaction was stirred
at 80 °C for 2 hours. The mixture was then cooled to 25°C and poured into ice water (4.00 L},
The resulting mixture was filtlered and the filter cake was collected. The filter cake was triturated
with acetonitrie (500 mbL) at 15 °C for 30 minutes. Then the midure was filtered, and the filter
cake was collected, dried over under reduced pressure {o give ethyl 5-bromo-3-hydroxy-7-
methyiguinoxaline-2-carboxylale (150 g, 485 mmol, 80.1% vyield, 898.5% purily) as a yellow
sofid. LOMS [M+1] " = 310.9.

[00241]  'H NMR (400 MHz, CDCE) 8 = .54 (brs, 1H), 7.71 (s, 1H), 7.86 (s, 1H), 4.51 (g, J
= 7.2 Hz, 2H), 2.45 (s, 3H), 1.44 (t, J = 7.2 Hz, 3H).

{00242] Step D: To a solution of ethyl S5S-bromo-3-hydroxy-7-methviquinoxaling-2-
carboxylate (300 g, 864 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, 884 mmol, 131 ml, 1.00 eq.}, and the reaction was
stirred at 50 °C for & hours. The mixture was then cooled o 25°C and then poured into ice water
{4.00 L}, Then the mixiure was filtered, and the filer cake was collected. The filter cake was
friturated with acetonitrile (800 mL) at 20 °C for 20 minutes, then fillered and the filler cake was
again coliected, and dried over under reduced pressure fo give ethyl 5-bromo-3-({(4-
methoxyhenzyhoxyi-7-methyiquinoxaline-2-carboxylate (380 g, 819 mmol, 85.0% vield, 93.0%
purity) as a yellow solid. LOMS [M+23] 7 = 453.1.
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[00243] ' NMR (400 MHz, ODCL) 8 = 7.86 (s, 1H), 7.79 (5, 1H), 7.56 (d, J = 8.4 Hz, 2H),
.80 (d, J= 8.4 Hz, 2H), 5.81 (s, 2H), 4.49 (g, J = 6.8 Hz, 2H), 3.78 (5, 3H), 2.49 (s, 3H), 1.41
@, J=7.2 Hz, 3H).

{00244]  Step E: A midure of ethyl 5-bromo-3-({(4-methoxybenzyhoxy)-7-methylquinoxaline-
Z-carboxylate (1.00 kg, 2.16 mol, 1.00 eq.), trbulyi{1-ethoxyvinyDtin (1.00 kg, 2.77 mol, 835
ml, 1.28 eq.}), Pdy{(dba); (88.7 ¢, 108 mmol, 0.050 eq.) and XPhos (51.4 g, 108 mmol, 0.050
4.} in toluene (16.0 L) was degassed and purged with nitrogen 3 times. The reaction was then
stirred at 100 °C for § hours under a nitrogen atmosphere. Afler completion of the reaction, the
midure was cocled to 25°C and then the solution of ethyl 5-(1-ethoxyvinyd-3-((4-
methoxybenzyhoxy)-7-methviquinoxaline-2-carboxylate (811 g, crude) in toluene (18.0 L) was
abtained as a black liguid, which was used directly in the nexd step. LOMS [M+1] " = 423.2.

{00245] Step F: A solution of ethyl 5-(1-ethoxyvinyD-3-({(d-methoxybenzyhoxy)-7-
methyiquinoxagiine-Z-carboxylate (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 chioride (1.94 L, 1.00
M, 0.900 eq.) dropwise at § °C, and the midure was stirred at § °C for 30 minutes. After this
time, the pH of the mixture was adjusted with sodium hydrogen carbonate (saturated in waten
o pH ~7. To this midure was added potassium fluoride (4. .31 L, 4.00 M in waler). After 1 hour,
the mixture was diluted with water (6.00 L) and ethyl acetate (8.00 L), The mixture was then
filiered, and the filirate was sxiracted with sihyl acetaie (5.00 L» 2). The combined crganic
layers were dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure {0 give a residue. The residue was triturated with (dichioromethane: ethyl acetate = 1.
2, 500 mi) and then further triturated with (petroleum ether: ethyl acetate = 3 . 1, 500 ml) at
20 °C for 30 minutss. The mixturs was then fillered and the filter cake was collectad, and dried
under reduced pressure o give ethyl S-acetyl-3-{(d-methoxybenzyhoxy)-7-methyiguinoxaline-
2-carboxylate (640 g, 1.51 mol, 70.0% viekd) as a yvellow solid. LOMS [M+23] * = 417.1.

[00246]  'H NMR (400 MHz, CDCl) 5§ = 8.04 (d, J = 0.8 Hz, 1H), 7.99 (d, J = 2.0 Hz, 1H),
742(d, J= 8.8 Hz 2H), 6.92 (d, J = 8.4 Hz, 2H), 5.53 (s, 2H), 4.51 (g, J = 6.8 Hz, 2H), 3.82 (s,
3H), 2.93 (s, 3H), 2.57 (3, 3H), 1.41 @, J = 7.2 Hz, 3H).

002471  Step Gr 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 ethyi 5-acetyl-
3~{(4-methoxybenzyhoxy)-7-methylquinoxaline~Z2-carboxyiate (206 ¢, 522 mmol, 1.00 eq) in
methano! (2.00 L). The reaction was stirred at 25 °C for 16 hours., then concentrated at 30 °C
under reduced pressure io give S-acetyl-3-{{d-methoxybenzyhoxy)-7-methyiguinoxaline-2-
carboxamide (210 g, 466 mmol, 89.1% yield, 81.0% purity) as a yellow solid. LOMS [M+1] ™ =
366.3.
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{00248] Step H To a middure of S-acetyl-3-({(d-methoxybenzyhoxy)-7-methyiguinoxaline-2-
carhoxamide {(88.0 g, 244 mmol, 1.00 eq.) and (R)-2-methyipropane-2-sulfinamide (148 ¢, 1.22
mol, 5.00 eq.) in 2-methyitetrahvdrofuran (3.00 L) was added titanium (V) ethoxide (278 g, 1.22
moi, 253 mb, 5.00 eq.), and the reaction was stirred at 70 °C for 24 hours. The mbdure was
then cooled 1o 25°C, diluted with ethyl gcetate (2.00 L) and guenched using sodium hydrogen
carbonate (saturated inwater, 1.50 L) at 0 °C. The mixture was then filered and the filtrate was
washed with water (1.00 L x 2, Tollowed by brine (8080 mb x1), dried over anhydrous sodium
sulfate, fitered, and concentrated under reduced pressure 1o give a residue. The residue was
triturated with ethyl acetate (180 mL) at 20 °C for 1 hour. Then the mixiure was filiered and the
filier cake was collected, dried over under reduced pressure o give (R)-5-(1-(tert-
butylsulfinyllimino)ethyh-3-(4-methoxybenzyhoxy)-7-methyiquinoxaline-2-carboxamide (101
g, 174 mmol, 71.4% vield, 80.7% purily} as a yellow solid. LCMS [M+1] * = 488.2.

100249]  'H NMR (400 MHz, CDCh) 6 = 7.98 (s, 1H), 7.73 (s, 1H), 7.59 (br s, 1H), 7.45 - 7.42
(m, 2H), 8.91 (brd, J= 6.8 Hz, 2H), .23 (rs, 1H), 5.55 (s, 2H), 3.81 (s, 3H), 2.84 (d, J= 1.8
Hz, 3H), 2.57 (5, 3H), 1.23 (s, 9H).

002501 Step bk To a solution of (Re-5-(1-{tert-butyisulfinyllimino)ethyh-3-((4-
methoxybenzyhoxy}-7-methyiquinoxaline-2-carboxamide (155 g, 257 mmol, 1.00 eg) in
dichloromethane (1.50 L) and methanol (1.50 L) were added aceticacid (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 § °C. The reaction
was then stirred at 20 °C for 12 hours. Afier this time, the mixdture was washed with water (1.00
L) and the organic phase was treated with sodium hydrogen carbonate (saturated in waler, 800
mb) slowly at 0 °C. The resultant midiure was washed with water (1.00 L) and brine (500 mL),
dried over anhydrous sodium sulfate, fillered, and concentrated under reduced pressure to give
S-{{Ry-1-{({Riy-tert-butylsulfinyllamincethyl-3-({d-methoxybenzyloxy)-7-methyiquinoxaline-2-
carboxamide (158 g, crude) as a yellow solid. LCMS M1} " = 471.2.

002511 Step J: To a solution of 5-((Ry-1-({{(R)-tert-butyisulfinybamino)ethy)-3-({4-
methoxyhenzyhoxyi-7-methyiguinoxaline-2-carboxamide (190 g, 208 mmol, 1.00 eq.) in THF
{2.0C L) was added hydrogen chioride (380 ml, 1.00 M in waler, 1.27 eq.) dropwise gt { °C,
and the mixture was stirted at 15 °C for 7 hours. After the reaction was completed the solution
of (R)-5-{1-aminoethyd-3-((4-methoxybenzyhoxy)-7-methylguinoxaline-Z-carboxamide (160 g,
crude} in THF (2.00 L) was obtained as yellow liquid, which was used directly in the next step.
LOMS [M+1] " = 387 .1,

{00252] Step Ko To a solution of {({(R)-5-(1-aminocethyD-3-({4d-methoxybenzyhoxy)-7-
methylguinoxaline-2-carboxamide (160 g, 288 mmol, 1.00 eq.) in THF (2.00 L) was added
sodium hydroxide (34.6 g, 865 mmol, 3.00 eg.) in water (1.00 L) and Boc,O (75.5 g, 346 mmol,

79.4 miL, 1.20 2g.}, and the reaction was stirred at 50 °C for 1 hour. After this time, the mixdure
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was diluted with ethy! acetate (1.00 L), washed with brine (580 mb = 2), dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure o give ferf-butyl (R)-(1-(2-
carbamoyl-3-{(4-methoxybenzyhoxy)-7-methviquinoxalin-5-yhethyhcarbamate (180 g, crude)
as a yeliow solid, LCMS [M+1]* = 487.3.

{00253] Sep Lo To a solution of ferft-butyl (R)-(1-(2-carbamoyk-3-((d-methoxybenzyhoxy)-7-
methyiquinoxaiin-5-yhethyhcarbamate 215 ¢, 277 mmol, 1.00 eq.) in THF (3.00 L) was added
Burgess reagent (198 g, 830 mmel, 3.00 eq.) at 0 °C. The reaclion was stirred at & °C for 1
hour, then diluted with ethyl acetate (1.00 L), washed with water (500 mbL) and brine 300 mblx
2. The organic phase was dried over anhydrous sodium sulfate, filtered, and concenirated
under reduced pressure to give a residue. The residue was triturated with acetonitrile (180 mb)
at 20 °C for 30 minutes, then filtered and the filler cake was collected, and dried over reduced
pressure 1o give fert-butyl {(R)-(1-(Z-cvanc-3-{{4-methoxybenzyhoxy)-7-methylguinoxalin-5-
yhethyhicarbamate (125 g, 234 mmol, 84.7% vield, 84% purity} as a yellow solid. LOMS [M+23]
= 4713

[00254] 'H NMR (400 MHz, CDCly) 5 = 7.73 (d, J = 0.8 Hz, 1H), 7.60 (d, J = 1.6 Hz, 1H),
7.52 - 7.47 (m, 2H), 8.97 - 6.91 (m, 2H), 5.88 - 5.40 (m, 4H), 3.82 (5, 3H), 2.54 (s, 3H), 1.53 (d,
J = 8.8 Hz, 3H), 1.44 (br s, 9H).

{00255] Step M: To a sclution of ferf-butyl (Ry-(1-(2-cyano-3-{{(d-methoxybenzyhoxy)-7-
methyiguinoxalin-5-yhethyhcarbamate (300 g, 562 mmol, 1.00 eg.) in dichloromethane (3.00 L}
was added 2 8-dimethylpyridineg (482 g, 4.49 mol, 524 ml, 8.00 eg.) and trimethylsiiyl
trifluoromethanesulfonate (500 g, 2.25 mol, 406 mi., 4.00 eq.), then the mixture was stirred at
40 °C for 1 hour, followed by dilution with water (2.50 L} at 0 °C. The resuilling mixture was
washed with brine (500 mbL » 2} and then citric acid (1 N in water, 1000 mLx4). The combined
grganic lavers were dried over anhydrous sodium sulfate, fillered, and concentrated under
reduced pressure 1o give a residue. The residue was triturated with acetonitrile (450 mlb) at 20
°C for 10 minutas. Then the mixture was filtered, and the filter cake was collecled, and dried
under reduced pressure 1o give the crude product. The crude product was purified by reversed
phase flash (columi: Sfar C18 1800 g D Duo 30 um; mobile phase: phase A; 0.225 % formic
acid in water, phase B: acetonitrile; gradient:35%-65% phase B) to give (R)-5-(1-amincethyh-
3-{(4-methoxybenzyhoxy)-7-methylquinoxaline-2-carboniirile (195 g, 538 mmeol, 85.2% yield,
85.8% purity} as a yellow solid. LCMS [M+1]* = 348.1.

[00256]  'H NMR (400 MHz, CDCh) 8 = 7.71 (s, 2H), 7.47 (d, J = 8.4 Hz, 2H), .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),
1.55 (d, J = 6.8 Hz, 3H).
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002577 Step N A mbdure  of {(R)-5-(1-aminoethy)-3-(d-methoxybenzyhoxy)-7-
methyiquinoxaline-Z-carbonitrile (40.0 g, 115 mmol, 1.00 eq.), methyl Z-iodobenzoate (451 g,
172 mmod, 25.3 mb, 1.50 eq.), Pdy(dba)s (5.26 g, 5.74 mmol, 0.050 eq.), XantPhos (3.32 ¢,
574 mmol, 0.050 eq.) and cesium carbonate (112 g, 344 mmol, 3.00 eq.) in 1,4-dioxane (400
ml) was degassed and purged with nitrogen 3 times. The midure was then stirred at 160 °C
for 5 hours under g nitrogen atmoesphere. Afler completion of the reaction, the mixure was
filtered, and the filtrate was concentrated under reduced pressure 1o give a residue. The residue
was iriturated with a mixture solvent of petroleum stherethyl acetate:acetonitrile = 3:1:1 (80.0
mly at 20 °C for 10 minutes, then the mixture was filtered and the filter cake was collected,
dried under reduced pressure to give methyl (Ry-2-{(1~(2-cyano-3-{@¢-methoxybenzyboxy)-7-
methyiguinoxalin-S-yhethyDaming)benzoate (38.0 g, 74.8 mmol, 85.2% vield, 85.0% purity) as
a yellow solid. LCMS [M+23] * = 505.2.

1002587  'H NMR (400 MHz, CDCL) § = 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), 8568 (, J = 7.2 Hz, 1H), 6.24 (d, J= 8.4 Hz, 1H), 5.68 - 5.57 (m, 3H), 3.94 (s, 3H), 3.79 (s,
3H), 2.47 (8, 3H), 1.86 (d, J = 6.8 Hz, 3H).

{00259] Step O: To a solution of methyl (R}:-2-((1-(2-cyano-3-{{4-methoxybenzyloxy)-7-
methyiguinoxalin-S-yhethyamino)benzoate (38.0 g, 74.8 mmol, 1.00 eg.) in dichioromethane
(380 mL) was added 2,2 2-trifluoroacetic acid (127 g, 1.12 mol, 83.0 mi, 149 eq.) a1 8 °C, and
the mixture was lefi {o stir al 0 °C for 1 hour. The mixture was then poured into sodiuny hydrogen
carbonate (saturated in water, 500 mb) slowly at 0 °C, then the mixture was extracted with
dichioromethane (400 ml 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 Duoe 30 um; mobile phase: phase
A 0.225 % formic acid in water, phase B aceionitrile; gradient: 45%-80% phase B} 1o give
methyl (R)-2-{(1-(2-cyano-3-hydroxy-7-methyiquinoxalin-5-yh) ethybamino)benzogte (226 g,
60.1 mmaol, 80.4% visid, 98.4% purily) as a yellow solid. LCMS [M+1]" = 383.0.

[002601 "H NMR (400 MHz, DMSO-ds) 0 = 12.88 (brs, 1H), 818 (brd, J= 5.8 Hz, 1H), 7.81
{dd, J=16,80Hz, 1H), 7.52 (3, 1H), 744 (d, J= 18 Hz, 1H), 724 -7 14 (m, 1H), 888 ¢, J=
7.8 Hz, 1H), 8.31 (4, J = 8.4 Hz, 1H), 5.35 {(quin, J = 8.0 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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[00261] Step A To a solution of 2-bromo-4-methyl-&-nitroaniline (30.0 g, 130 mmol, 1.00
eq.) in ethyl acelate (300 mL) was added tin {11} chioride dihydrate (147 ¢, 648 mmol, 5.00 eq.),
and the mixture was left to stir at 80 °C for 3 hours. The reaction mixture was then cooled to 25
°C, and the pH of the mixture was adjusied with sodium bicarbonate (saturaled solution in
water) to pH ~8. The mixiure was then filtered, and the filter cake was washed with ethyl aceiats
(300 mb x 3}, The filirate was further diluled with water {300 mL) and extracted with sthyl
acetate (300 mi), and the combined organic layers were washed with brine (800 ml), dried
over sodium suifate, filtered, and concentrated under reduced pressure to give a residue. The
crude product 3-bromo-S-methylbenzene-1,2-diamine (22.5 g, 112 mmol, 86.2% vyield) was
obtained as a yeliow solid and used without further purification. LCMS [M+ H] " = 201.1.

[00262] Step B: To a solution of 3-bromo-5-methylbenzene-1,2-diamine (22.5 g, 112 mmol,
1.00 eq.) in ethanol (300 mbL) was added disthyl 2-oxomalonate (23.4 g, 134 mmol, 2007 mi,
1.20 eq.), and the mixiure was left {o stir at 80 °C for 4 hours. The midure was then cosled o
25 °C, filtered, and the filter cake was dried under vacuum 1o give athyl S-bromo-3-hydroxy-7-
methylquinoxaline-2-carboxylate (31.5 g, 82.9 mmol, 83.1% vield) as a yellow solid. LCMS
[M+3] "= 313.1.

[00263] Step C: To a solution of ethyl 5S-bromo-3-hydroxy-7-methylguinoxaline-2-
carboxylate (31.5 g, 101 mmol 1.88 eq) in methanol (300 mi} was added ammonium
hydroxide (63.4 g, 506 mmol, 85.6 mL, 28.0% purity, 5.00 eg.), and the mixiure was stirred at
25 °C for 12 hours. The midure was then filtered, and the fiter cake concentrated under
reduced pressure o give Sbromoe-3-hydroxy-7-methylguinoxaline-2-carboxamide (264 g,
crude) as a yellow solid. LCMS [M+3] " = 284 .0,

[00264] Step D To a solution of &-bromo-3-hydroxy-7-methylquinoxaline-2-carboxamide
(1.00 g, 3.54 mmol, 1.00 eq.) in POCEL (10.0 mL) was added diisopropylethylamine (2.29 g,
17.7 mmol, 3.09 mt., 5.00 eq.) at 0 °C, and the mixture was left to stir at 120 °C for 12 hours.
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The midure was then cooled {o 25 °C, concentrated in vacuo, and the residue was diluted with
ethyl acetate (50.0 ml = @) at & °C. The pH of the mixlure was then adjusted 1o pH=7 with
sodium bicarbonate (saturated solution in water} slowly, and the organic phase was washed
with brine (50.0 mbl = 2), dried over anhydrous sodium sulfate, fillered, and concentraled under
reduced pressure {o give a crude product. The residue was purified by column chromatography
(SiG,, petroleum etherfethyl acetate = B0/1 o 20/1) {o give 5-bromo-3-chiore-7-
methylquinoxaline-2-carbonilrile (1,40 g, 4.86 mmol, 68.5% vield, 98.0% purity) as a yellow
solid. LCMS [M+3] " = 284.1.

[00265]  'H NMR (400 MHz, DMSO-te) 8 = 8.37 (d, J = 1.8 Hz, 1H), 8.30 (d, J= 1.6 Hz, 1H),
8.06 (s, 1H), 7.96 (s, 1H), 2.81 (s, 3H).

INTERMEDIATE B ~ Allernative Synthesis
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[00268] Slep A To A mixture of 2-bromo-4-methyl-6-nitroaniline 26.0 g, 113 mmel, 1.00
eq.) in toluene (250 mi) was added ethyl 3-chioro-3-oxopropanocate (18.6 g, 124 mmol, 158
mi, 1.10 eg.) at §°C, then the reaction was heat to 80°C and left o stir for 4 hours. The mixdure
was then cooled to 25°C, and diisopropyl ather (250 mb) was added, at which point a while
precipitate was formed. The suspension was filtered, and the cake was collected and diied
under reduced pressure {0 give elhyl  3-{E-bromo-d-methyi-B-nitrophenyiiaming)-3-
oxopropancate (33.0 g, 85.6 mmol, 85.0% vield) as a vellow solid. LOMS [M+3] 7 = 347.2.

[00267] "M NMR (400 MHz, DMSO-ds) 8 = 10.33 (s, 1H), 7.93 (d, J= 1.2 Hz, 1H), 7.81 (d, J
= 1.2 Hz, 1H), 4.11 (g, J = 8.8 Hz, 2H), 3.48 (s, 2H), 2.40 (s, 3H), 1.21 (L, J = 7.2 Hz, 3H).

[00268] Step B To a solution of sodium ethoxide (81.3 g, 239 mmad, 75.0 mi, 20% purity,
2.50 eq.) in tetrahydrofuran (250 mL) and DMF (250 ml) was added a solution of sthyl 3-((2-
bromo-4-methyl-8-nitrophenyllamino}-3-oxopropancate (33.0 g, 956 mmol, 1.00 eq) in a
mixed solvent of DMF (80.0 mb) and teltrahydrofuran (80.0 mbl) dropwise at -30°C over one
hour. The mixture 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 mixiure
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was exiracted with ethyl acetate (100 mb x 2), and the combined organic layers were washed
with saturated brine (100 mL)}, dried over magnesium sulfate, filtered, and concenirated under
reduced pressure {o give a residue. The residue was triturated with diisopropylether (35.0 mb)
io give the 5-bromo-2-(ethoxycarbonyl)-3-hydroxy-7-methylguinoxaline 1-oxide (250 g, 76.4
mmol, 78.9% vield) as a yellow solid which was used without further purification. LCME [M+3]
T=328.2.

[00269] Step 1 To a  solution  of  S-bromo-2-(ethoxycarbonyly-3-hydroxy-7-
methylguinoxaline 1-oxide (23.0 g, 70.3 mmol, 1.00 eq} in DMF (200 mL) was added PBrs
{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, poursd into sodium bicarbonate solution (saturated in watsr,
400 mbl), and extracted with eihyl acetate (400 mblx3). The combined organic layers were
washed with saturated brine (100 mbL x 3), dried over magnesium sulfate, fillered, and
concentrated to give a residue. The residue was purified by trituration with n-hexane (380 mb)
to give ethyl 5-bromo-3-hydroxy-7-methylguinoxaline-2-carboxylate (18.0 g, 61.1 mmol, 88.9%
visld) as yellow solid which was without further purification. LCMS [M+H] " = 311.0.

(002701 'H NMR (400 MHz, DMSO-de) 5 = 12.85 - 11.74 (m, 1H), 7.85 (s, 1H), 7.70 (5, 1H),
4.39 (g, J = 7.2 Hz, 2H), 2.41 (s, 3H), 1.33 ¢t, J = 7.2 Hz, 3H).

[002711 Step D To a solulion of ethyl S-bromo-3-hydroxy-7-methylguinoxaline-2-
carboxylate (5,70 g, 18.3 mmol, 1.00 eq.) in telrahydrofuran (60.0 ml) was added ammonium
hydroxide (6.88 g, 55.0 mmol, 7.56 mi, 28% purily, 3.00 eq.), and the mixture was stirred at 45
°C for 12 hours. Upon completion, the midure was cooled o 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, 98.7% yield) as a yeliow solid which was used without further
purification. LCMS [M+3] " = 283.7.

{00272  Slep £ To a solution of &-bromo-3-hvdroxy-7-methyiguinoxaiine-2-carboxamide
(4.0 g, 14.2 mmol, 1.00 eq.) in POCI; (40.0 mL) was added diisopropylethylamine (8.16 g, 70.9
mmol, 12.4 mi, 8.0 eg.) at 0°C. The mixiure was then warmed o 120 °C and left to stir for 12
hours. The mixiure was then cooled to 0 °C, diluted with ethyl acetate (150 ml = 2}, and the
solution was poured into aqueocus 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
suifate, filtered, and concenitraled under reduced pressure io give 5-bromo-3-chlore-7-
methyiguinoxaiine-2-carbonitrile (4,42 g, crude) as brown solid which was used without further

purification.

[00273]  'H NMR (400 MHz, CDCk) 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

[00274] Step A A mikture  of  (R)y-5-(1-aminoethyl-3-{(4-methoxybenzylioxy)-7-
methylquinoxaline-2-carbonitrile (267 g, 7.66 mmol, 100 eg), methyl &S-chiore-3-
fluoropicolinate (2.03 g, 10.7 mmol, 1.40 eq.), diisopropyiethylamine(4.95 g, 38.3 mmoi, 6.67
mL, 5.00 eg.) in N AN-dimethyiformamide (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 dinitrogen
atmosphere. After compietion, the mixture was cooled to 20 °C The mixture was poured into
waler aqueous solution (10.0 mb) and exiracied with ethyl 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 filirale was concentrated. The residus was purified by column
chromatography (GI02, petroleum etherfethyl acelsate=1/0 to 3/1) 10 give methyl (R)-6-chioro-
3-{{1-{Z-cyano-3-{{(4-methoxybenzyhoxy)-7-methyiquinoxalin-S-yhethyhamino)picolinate (2.30
g. 4.00 mmol, 52.2% yield, 90% purity) as a yellow solid. LOMS [M+23] " = 540.2.

(002751 'H 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), 6.98 (d, J = 8.80
Mz, 2H), 5.74 - 5.48 (m, 3H), 3.87 (5, 3H), 3.76 (s, 3H), 2.48 (3, 3H), 1.67 (d, J = 6.40 Hz, 3H)

[00278] Step B To a solution of methyl (Ry-8-chioro-3-({1-{2-cyano-3-{(4-
methoxvbenzyhoxy)-7-methyiquinoxalin-S-yhethyhaminoipicolinate (1.30 g, 2.51 mmol, 1.00
eq.) in dichloromethane {(10.0 mL) was added triflucroacetic acid (4.61 g, 40.4 mmol, 3.00 mi,
16.1 eq.) at § °C .The mbdure was stirred at 25 °C for 1 hour. After completion, the mixiure was
concentrated fo give methyl {(R)-6-chloro-3-{(1-(Z-cyano-3-hydroxy-7-methylquinoxalin-5-
vhethyhaminolpicolinate (2.50 g crude) as a yellow solid. LCMS [M+1] " = 388.2.
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[00277] Example 1

2-{{1-(2-cyano-7-methyl-3-(piperidin-1-yhguinoxalin-5-yhethyliamino)benzoic acid
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[00278] Step A: To a solution of &-bromo-3-chloro-7-methylgquinoxaline-2-carbonitrile (1.20
g, 4.25 mmol, 1.00 eq) in dimethyi sulfoxide {12.0 mL) was added cesium fluoride {868 myg,
€.37 mmol, 235 pL, 1.50 eq.) and piperidine (723 mg, 8.48 mmol, 838 pL, 2.00 eq.}. The mixiure
was stirred at 130 °C for 1 hour. After complation of the reaction, the mixiure was cooled o
25°C, the mixture was diluted with water (20.0 mL), then extracted with ethyl acetate (20.0 mbL
% 3). The combined the organic layers were dried aver anhydrous sodium suifate and
concentrated under reduced pressure 1o give a residue. The residue was purified by silica gel
chromatography (pefroleum etherfethyl acelaie 50/, 5/1) to give 5-bromo-7-methyl3-
{piperidin-t-yhguinoxaline-2-carbonitrile (180 mg, 543 umol, 12.8% vyield) as a yeliow sciid.
LOMS [M+H] "= 331.2.

[00279]  'H NMR (400 MHz, DMSO-the) 8 = 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 (or s, 6H).

[00280] Step B A mixiure of &-brome-7-methyl-3-(piperidin-1-yliquinoxaline-2-carbonitrile
(300 mg, 906 umol, 1.00 eq.), n-butyl vinyl ether (363 mg, 3.82 mmol, 466 pl, 4.00 eq.},
Pd{dpphHCh (66.3 mg, 80.6 umol, 0.10 eq.}), and diisopropylethyiamine (351 myg, 2.72 mmuol,
473 b, 3.00 og.) in n-buiyl alcohol (6.00 mbL) was degassed and purged with nitrogen 3 times,
and then the midure was stirred at 120 °C for & hours under nilrogen atmosphere, After
compiletion of the reaction, the mixture was added water (5.00 mL) and exiracted with ethyl
acetate (5.00 mi. « 3). Combined the organic layers were dried over anhydrous sodium sulfate
and concentrated in vacuum fo give 5-(1-butoxyviny)-7-methyb-3-(piperidin-1-ylquinoxaline-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 &-{1-butoxyvinyh-7-methyh3-{piperidin-1-yhguinoxalineg-2-
carbonitrite (300 mq, 856 umol, 1.00 eq.) in tetrahydrofuran (3.00 mb) was added hydrochloric
acid (4.00 M in dioxane, 1.07 mi, 5.00 eq.). The mixture was stirred at 25 °C for 2 hours. The
mixture was added water (20.00 mbL) and exiracted with ethyl acelale (20.00 mbl x 3}, Combined
the organic layars were dried over anhydrous sodium sulfate and concentrated in vacuum. The
residue was purified by silica gel chromatography {(petroleum ether/ethyl acetate 50/1, 1/1) to
give S-acetyl-7-methyi-3-{piperidin-1-yhauinoxaline-2-carbonilrile {140 mg, 441 umol, 51.7%
visld, 92.8% purity) as a vellow solid. LCMS [M+H] "= 284.9.

[00282] Step D To a solution of 5SH-acetyl-7-methyl-3-{piperidin-1-yliquinoxaline-2-
carbonitrite (80.0 mg, 272 umol, 1.00 eq.} in N N-dimethyiformamide {0.50 mL) under nitrogen
was added ferf-butyl Z-aminobenzoate (63.0 myg, 326 umol, 59.0 b, 1.20 eq.) and trimeathyisibyl
trifluoromethanesulfonate (151 mg, 679 umol, 123 b, 2.50 eq.) at 0 °C, Then a solution of
borane tetrahydrofuran complex (1.00 M, 272 ul, 1.00 eg.) was added. The mixiure was stirred
at 0 °C for 3 hours. The mbdure was quenched with methanol (3.00 ml) at & °C. Next, the
mixture was diluted with ethyl acetate 5.00 mbL and washed with brine (3.00 mbL x 3}, the
separated organic phase was dried over anhydrous sodium sulfate, filered and concentrated
under reduced pressure {0 give a residue. The mikure was purified by prep-TLC (petroleum
sther/ethyl acetate 10:1) to give ferf-bulyl 2-{{1-{2-cyano-7-methyl-3-{piperidin-1-yhquinoxalin-
5-yhiethyhaminoibenzoate (40.0 mg, 84.8 umol, 31.2% yisld) as a yeliow solid. LCMS [M+H] ™
= 472.5.

[00283] Step B! To a solution of fert-bubyl 2-{(1-(E-cyano-7-methyl-3-(piperidin-1-
vhguinoxalin-&-yliethylaminoybenzoate (400 mg, 84.8 wumol, 1.00 eg) was added
trifluoroacetic acid (28.0 mg, 254 umol, 18.8 pb, 3.00 eq.} . The mixiure was stirred al 25 °C for
2 hours. The reaction was concentrated under reduced pressure 1o remove irifluoroacetic acid
and the residue was neutralized with ammonium hydroxide. The mixture was purified by prep-
HPLC (colummn: YMC-Actus Triart C18 150 » 30mm x 7um; mobile phase: mobile phase A
0.225% formic acid in water, mobile phase B acelonitrile; gradient B%: 80%-100%, 10min} fo
give 2-{{1-2-cyano-7-methyl-3-{piperidin-1-yhauinoxalin-S-yhethyllamino)ybenzolc acid (11.2
mg, 28.0 ymol, 30.7% visld, 96.6% purily) as a vsliow solid. LCMS [M+H] " = 278.2.

[00284]  'H NMR (400 MHz, DMSO-de) § = 8.47 (br d, J = 3.2 Hz, 1H), 7.78 (dd, J = 1.8, 8.0
Hz, 1H), 7.63 (s, 1H), 7.6 (d, J= 1.8 Hz, 1H), 7.49- 7.13 (m, 1H), 8.50 {1, 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 = 8.8 Hz, 3H).
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[00285] Example 2

2-{{(1-(2-cyano-3-(isoindolin-2-yD-7-methylquinoxalin-5-yhethylamino}benzoic acid
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[00286] Step A To a solution of iscindoline (2.80 g, 23.5 mmol, 267 mL, 474 eq} in
dimethyl sulfoxide (2.50 mL) was added 5-bromo-3-chiore-7-methyiguinoxaline-2-carbonitrile
{1.40 g, 4.96 mmol, 1.00 eg.) portion-wise. The mixiure was stirred at 15°C for 1 hour. Upon
compietion, the reaction mbdure was poured into waler (20.0 mL), during this period, yellow
precipitate was formed, the suspension was fillered, the cake was collectad and dried under
reduced pressure {0 give the crude product. The crude product was trifurated with a mixture
sobhvent of petroleum ether (3.00 mb) and ethyl acetate (8.00 ml), then filtered and collected
the cake 5-bromo-3-(iscindolin-2-yi}-7-methylquinoxaline-2-carbonitrils (1.60 g, 4.38 mmol,
88.4% vield) as a yeliow solid which was use directhy. LOMS [M+3] "= 367.1.

[00287]  'H NMR (400 MHz, CDCE) 8= 7.81 (d, J = 1.6 Hez, 1H), 7.59 (s, 1H), 7.42 - 7.32 (m,
2HY, 7.31- 7.28 (m, 2H), 7.18 - 7.01 {m, 2H), 5.35 - 5.07 (m, 4H), 2.42 (s, 3H).

[00288] Step B A mixiure of 5-bromo-3-(iscindolin-2-yl}-7-methyiguinoxaline-2-carbonitrile
{1.60 ¢, 4.38 mmol, 1.00 g}, tributvi(1-ethoxyvinyblin (2.21 g, 8.12 mmol, 207 mL, 1.40 eg),
Pd(FPPh),Ch (307 mg, 438 umol, §.10 eq.) in dioxane (15.0 mbL) was stirred at 100 “C for 4
hours under a nitrogen atmosphere. After 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 exiracted with ethyl acelate 150 mbl (80.0 mbL = 3).
The combined organic layers were washed with water 60.0mL (30.0 ml = 2), dried over, filtsred
and concentrated under reduced pressure o give S-(T-sthoxyvinyh-3-{scindolin-2-yh-7-

methyiguinoxaline-2-carbonitrile (1.50 g, crude) as a veliow solid. LOMS [M+1] " = 3587 2.

[00288] Step C: To a solution of 5-{1-sthoxyvinyh-3-(iscindolin-2-yh-7-methylguinoxaline-2-
carbonitriie {1.50 ¢, 4.21 mmol, 1.00 eq.) in acelonitrile 20.0 mL) at 10 °C was added HCI 3
M in water, 1.40 mL, 1.00 eg.). The mixture was stirred at 10 °C for 1 hour. Upon completion,
the mbdure was quenched by saturated sodium bicarbonate solution to pH =7 slowly. The
suspension was precipitated with ethyl acetate (8.00 mbL) and the yveliow cake was collected by
fittration, the solid was washed with ethyl acstate (2.00 mbL % 2), then dried {o give 5-acetyl-3-
(isoindolin-2-y[)-7-methylquinoxaline-2-carbonitrile (1.10 ¢, 3.35 mmol, 79.6% vield) as a yellow
solid which was used directly. LOMS [M+1] "= 328.1.

[G0290]  Step D) To g solulion S-acetyl-3-(isoindolin-2-yl}-7-methyiguinoxaline-2-carbonitrile
(250 mg, 761umoi, 1.00 eg.), 2-methylpropane-2-sulfinamide (185 myg, 1.52 mmol, 2.00 eq} in
& mixture of tetrahydrofuran .10 mb) and 1,2-dimethoxyethane (0.36 ml) was added fitanium
{IV) ethoxide (521 mg, 2.28 mmol, 474 ul, 3.00 eg.). The mixiure was stirred at 80 °C for 18
hours. Upon completion, the mixiure was cooled {0 25 °C, water {0.50 mL) was added {0 the
reaction, then the suspension was filtered, the solid was washed by sthyt acetate 1680 mb (
40.0 mb = 4, the combined organics were washed with brine 15.0 mbL (5.0 mbL = 3}, dried over
anhydrous sodium suifate, filiered and concenirated under reduced pressure o give N-(1-(2-
cyance-3-(isoindoiin-2-y-7-methyiguinoxaiin-5-yhethylidene)- 2-methylpropane-2-sulfinamide
{320 mg, crude) as yellow solid which was used directly. LOMS [M+1] "= 432.1.

[00291] Step B! To a soiution of N{1-(Z-cyane-3-{soindoiin-2-yh-7-methylquinoxalin-5-
vhethylidene)-2-methylpropane-2-sulfinamide (320 mg, 742 ymol, 1.00 eq.) in dichioromethane
{3.00 mL) at 0 °C was added zirconocens hydrochioride (792 mg, 2.97 mmol, 4.00 eg.) portion-
wise., The mixture was stirred at 0 °C, and then warmed {o 25 °C stirred for 3 hours. Upon
compietion, the midure was quenched by water 2.00 mi and stirred for 20 min. The suspension
was filtered and exiraclted with dichloromesthane {30.0 mbL x 3). The organic phase was
separated, washed with brine 4.00 ml, dried over anhydrous sodium sulfate, fillered and
concentrated under reduced pressure 1o give a residug. The residue was purified by column
chromatography (Si0,, petroleum stherfethyl acelate=5/1 to /1) to give AN{1-Z-cyano-3-
{isoindolin-2-y[}-7-methyiguinoxalin-5-yhethyh-2-methyipropane-2-suifinamide (110 mg, 233
umotl, 31.4% yisld, 91.8% purity} as a yellow solid. LCMS [M+1] " = 434.1.

(002921 'H NMR (400 MHz, ODCl) 8= 7.84 (s, 1H), 7.55 (d, J= 1.6 Hz, 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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tH)y, 2.83 (s, 3H}, 1.72 (d, J = 6.8 Hz, 3H), 1.26 (s, 8H).

[00293] Step F. To a soiution of N-{1-{Z-cyano-3-{iscindoiin-2-y)-7-methylquinoxalin-5-
yhethyh-2-methylpropane-2-sulfinamide (110 mg, 233 ymal, 1.00 &g} in acetonitrile (1.50 mb)
was added HCl (4 M in dioxane, 116 pl., 2.00 &g.). The mixture was stirred at 0 °C for 30
minutes. Upon completion, the reaction mixture was directly concentrated to give a crude
product. The crude product was frituragted with ethwyi acetate (1.00 mb) and dried {o give 5-{1-
aminosthyl)-3-(isoindolin-2-y-7-methyiguinoxaline-2-carbonitrile (80.0 mg, 219 umol, 83.8%
visid, hydrochloride sall} as a green solid which was used directly. LCMS [M+1] ™ = 330.1.

[00294] Step G A mixiure of 5-(1-aminoethyl)-3-{iscindolin-2-yh-7-methylquinoxaline-2-
carbonitrite (80.8 myg, 219 umol, 1.00 eq., hydrochioride salt), 2-carboxyphenyiboronic acid
(109 myg, 856 pmol, 3.00 eq.), 1,8-diazabicycio]b.4.0jundec-7-ene (166 mg, 1.08 mmeol, 165 yi,
5.00 eq.y, copper (1) aceiate (59.6 mg, 328 umol, 1.50 eq.) and 4A molecular sieves (30.0 mg)
in dimethylformamide (1,50 mL) was stirred at 25 °C for 16 hours. Upon completion, the mixiure
was filtered, the filtrate was diluted water (2.00 ml), ethyl acstats (5.00 mL) was added and the
layers were separated. The agueous phase was extracted with ethyl acetate (15.0 mb x 3).
Combined extracts were washed with brine (3.00 mlL), dried over anhydrous sodium sulfate,
fitered, and concenirated under reduced pressure to give a residusg. The residue was purified
by prep-HPLC (colummn: Phenomenex Luna C18 150 = 28mm x 10 umy; mobile phase: mobile
phase: phase A 0.225 % formic acid in waler, phase B acelonitrile; gradient: 68% -~ 88%
phase B) {o give 2-((1-(2-cyano-3-(isoindolin-2-yl}- 7-methylquinoxalin-5-yliethybamino}benzoic
acid (12.5 mg, 25.5 pmol, 11.7% vyield, 81.6% purity) as a yellow solid. LCMS [M+1] " = 450.2.

[00295]  'H NMR (400 MHz, DMSO-di) 5 = 12.95 - 12.19 (m, 1H), 8.69 - 8.38 (m, 1H), 7.78
(brd,J=7.2Hz 1H), 7.60 (s, 2H), 7.50 (br dd, J = 3.2, 5.2 Hz, 2H), 7.36 (br dd, J = 3.2, 5.8
Hz, 2H), 7.18 (brt, J = 7.6 Hz, 1H), 6.60 - 6.44 (m, 2H), 564 - 5.48 (m, 1H), 5.36 - 5.23 (m,
4H), 2.40 (5, 3H), 1.68 (br ¢, J = 6.8Hz, 3H).

[00296] Examples3and4
(Ry-2~{(1-(2~cyano-3-(4 4-diflucropiperidin-1-y)-7-methylquinoxalin-5-ylsthyhaminoybenzoate

and {(&)-2-{(1-{2-cyanc-3-(4 4-difluoropiperidin-1-yi-7-methyiguinoxalin-5-
yhethyhaminojbenzoate
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] Example 4

{00287}
g, 15.6 mmol, 1.00 eq} in dimethy! sulfoxide (30.0 mL) was added CsF (3.56 g, 23.5 mmol,
gotul., 1.50 eg) and 4 4-diflucropiperidine (3.22 g, 26.8 mmol, 1.70 eg.). The mixture was

Step A To a solution of 5-bromo-3-chioro-7-methylquinoxaline-2-carbonitrile (4.42

stirred at 130 °C for 2 hours. Upon complation, the mbdure was cooled to 20 °C, the reaction
mixiure was added {o water (80.0 mbL) slowly, during this period, vellow precipitate was formed,
the suspension was filterad, the cake was collecied and dried under reduced pressure 1o give

the crude product. The crude product was purified by column chromatography (SIO», petroleum

etherfethyl  acetate=20/1 o 10U/ to  give 5S-bromo-3-{44-difluoropiperidin-1-yb-7-
methylquinoxaline-2-carboniirile (4.87 g, 13.26 mmol, 84.8% vyield) as a yellow solid. LCMS
(M+1]" = 366.9.

[00208] "M NMR (400 MHz, CDCL) & = 7.85 (d, J = 1.8 Hz, 1H), 7.83 (d, J = 0.8 Hz, 1),

3.98 - 3.80 (m, 4H), 2.45 (3, 3H), 2.26 - 2.08 (m, 4H).

[00299] Step B A mixture of 5-bromo-3-(4 4-diflucropiperidin-1-yh-7-methylquinoxaiine-2-
carbonitriie (4.80 g, 13.07 mmel, 1 &), tributyi{1-ethoxyvinylitin (6,10 ¢, 18.9 mmol, 571 mi,
1.29 eq), Pd{PPhs):Cl (818 mg, 1.31 mmol, 0.10 eq.) in dioxane (50.0 mi) was stirred at 100
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°C for 2 hours under a nifrogen atmosphere. After completion, the reaction mixture was warmed
to 0 °C, then the reaction mixture was quenched by addition KF solution 100 mi at 25 °C and
stirred for 1 hour, the solution was exdraclied with ethyl acetate (80.0 mL = 2}, The combined
organic favers were washed with waler (30.0 mbL = 2}, dried over, fillered and concentrated
under reduced pressure o give  3-(4 4-difiucropiperidin-1-yD-5-(1-ethoxyvinyD-7-
methylquinoxaline-2-carbonitrile {(4.68 g, 13.06 mmol, crude) as a white solid which was used
next step dirgetly, LOMS [M+1] 7 = 3591,

{00300 Step C: To a solution of 3-(4 4-difiucropiperidin.1-yh-5-(1-ethoxyvinyl}-7-
methylquinoxaiine-2-carbonitrile (4.65 g, 13.0 mmol, 1.00 &g.) in acelonitrile 40.0mL) al 10 °C
was added HCI (3 M in water, 5.18 mlL, 1.20 eg.). The mixiure was stirred at 10 °C for 1 hours,
Upon completion, the mikiure was quenched by saturated sodium bicarbonale solulion to pH
=7 and then exiracted with sthyl acetate (100 mL x 3). The combined organic phase was
washed with saturated brine (40.0 mbL x2), dried over anhydrous sodium sulfate, filtered and
concentrated o give a crude product, the crude product was triturated with a mixed solvent of
petroleurm ether (30.0 mb) and sthyl acetate (10.0 mbl) {o give S-aceiyl-3-(4 4-diflucropiperidin-
t-yh-7-methylguinoxaline-2-carbonitrile (3.90 g, 11.8 mmol, 81.0% vield) as a yellow solid

which used next stap directly.

[00301]  'H 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 mb three neck flask with magnelic stiring bar was charged
consecutively  with  5-acetyi-3-(4 4-diflucropiperidin-1-y)-7-methyiguinoxaline-2-carbonitrile
(500 myg, 1.51 mmol, 1.00 eq.}, fert-hutyl 2-aminobenzoate (322 myg, 1.67 mmol, 304 ul, 1.10
eq.}, N N-dimethylformamide (5.00 ml) , and trimethyisiiyt trifiuoromethanesulfonate (841 mg,
3.78 mmol, 684 pl, 2.50 eq.) under a nitrogen atmosphere. The reaction mixiure was cooled
io 0 °C, then a solution of borane fetrahydrofuran complex {1 M in telrahydrofuran, 1.82 mi,
1.20 eq.) was added slowly with a syringe over a period of 10-20 min. the reaction mixture was
kept stirring at 0 °C and stirred for 12 hours. Upon compietion, the mixiure was quenched water
(5.0 mbL) and the mixiure was stirred for 20 min, the solution was exiracted with ethyl acetale
(20.0 mL), followed by saturated sodium carbonate solution (12.0 mL), The two phase mixiure
was kept stirring until the gas evolufion had ceased. The phases were separaied, and the
aqueous layer was exdracted with ethyl acetate (20 mb x 3). The combined organic lavers were
dried over anhydrous sodium suifate, and the solvents were removed under reduced pressure
to give a residue. The residue was purifisd by column chromatography (Si0;, petroleum
etherfethyl acetate=1/0 to 10/1) o give the crude product. The crude product was further
purified by prep-TLC (SI0:, pelroleum etherfethyi acelate=1/0 to 10/1) give ferf-bulyl 2-((1-2-
cyano-3-(4,4-difiuoropiperidin- {-v)-7-methyiquinoxalin-5-ylethyhaminoybenzoate  (80.0 mg,
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177 pmol, 11.7% vield) as a yellow solid. LCMS [M+1] * = 508.1

Separation of fert-butyl (R)-2-((1-(2-cyvano-3-(4, 4-difivoropiperidin- 1-yl)-7-methviguinoxalin-5-
yhethyhaminojbenzoate and ferf-butyl  (5)-2-((1-(2-cyanoe-3-(4 4-diffuoropiperidin-1-y}-7-
methylquinoxalin-&-yhethyhaminoybenzoate

[00303] 85 mg of fert-butyl 2-((1-2-cyano-3-{4 4-difluoropiperidin- 1-y-7-methyiguinoxalin-
S-yhethyhaminoibenzoate was purified by prep-HPLC {column: DAICEL CHIRALPAK 1G(250
mm ® 50mm, 10 um);mobile phase: phase A C0O;, phase B §.1% ammonium hydroxide in &
PrOH,; phase B%:10%, isocratic elution mode ) {o give ferf-bulyl (Ry-2-{(1-(2-cyano-3-{4 4-
diffuoropiperidin-1-yvl)-7-methyviquinoxalin-8-vhethyllaminolbenzoate (400 mg, 78.8 umol,
47 1% vyield} (first eluting isomer) as a vyellow oil. Terf-butyl (&-2-((1-{2-cyano-3-(4,4-
diftuoropiperidin-1-yD-7-methylquinoa@lin-S5-yhethylaminoybenzoate (350 mg, 69.0umol,

41.2% vield) (second eluting isomer) as a yellow oil.

[00304]  Step & To g seiution of ferf-butyl (Ry-2-{(1-{2-oyane-3-(4 4-difluoropiperidin-1-yh-7-
methyiquinoxalin-&-yhethybaminolbenzoate (40.0 mg, 78.8 umol, 1.00 eq.) in dichloromethane
{1.00 mL) was added trifluoroacetic acid (0.50 mi) . The mixture was stirred al 25 °C for 8 hours,
After completion of the reaction, the mixture was adjusted to pH=7 with agueous sodium
hydroxide, then conceniraled to give a regidue. The residue was purified by prep-HPLO
(colummn: Phenomenex iuna C18 1580 » 25mm = 10um; mobile phase: mobile phase A 0.225%
formic acid in water, phase B acetonitrile; gradient: 60%-80% B) to give (Ry-2-((1-{2-cyano-3-
{4 4-difluoropiperidin-1-yi}-7-methyigquinoxalin-S-yhethyiaminoybenzoic acid 8,10 mg, 1748
umot, 22.2% vyield, 97.4% purity) as a yellow solid. LCMS [M+H] " = 452.2,

[00305] 'H NMR (400 MHz, CD-0D) & = 7.80 (d, J = 8.0 Hz, 1H), 7.72 - 7.62 (m, 2H), 7.18
- 7.07 (m, M), 8.52 (1, J = 7.4 Hz, 1H), 8.41 (d, J = 8.4 Hz, 1H), 5.60 (q, J = 6.4 Hz, 1H), 3.93
(ort, J = 5.6 Hz, 4H), 2.47 (s, 3H), 2.33 - 2.19 {m, 4H), 1.89 (d, J = 6.8 Hz, 3H).

[00308] Step F: To a solution of fert-bubyl (53-2-{{1-2-cyano-3-(4 4-difluoropiperidin-1-y[)-7-
methyiguinoxaiin-5-yhethyiaminoYoenzoale (35.0 mg, 62.0 umol, 1.00 eg.) in dichioromethane
{1.00 mL) was added trifluorcacetic acid (0.50 mi) . The mibdure was stirred a1 25 °C for 8 hours.
After completion of the reaction, the mixiure was adjusted to pH=7 with sodium hydroxide, then
concentrated to give a residue. The residue was purified by prep-HPLC (column: Phenomenex
luna C18 150 x 25mm » 10um; mobile phase: phase A: 0.225 % formic acid in water, phase B:
acetonitrile; gradient 85%-95% phase B} {0 give {5}-2-{(1-(2-cyano-3-(4 4-diftucropiperidin-1-
vh-7-methyiquinoxalin-5-yhethyhaminoibenzoic acid (15.5 myg, 34.16 pmol, 48.5% yield, 88.5%
purity) as a yellow solid. LCMS [M+H] " = 452.3.

[00307]  'H NMR (400 MHz, CD:OD) 6 = 7.79 (dd, J = 1.4, 7.9 Hz, 1H), 7.57 - 7.55 {m, 2H),
7.08-6.94 (m, 1H), 6.41 ¢, J= 7.6 Hz, 1H), 6.30 (d, J = 8.4 Hz, 1H), 5.49 (g, J = 8.4 Hz, 1H),
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3.81 ¢, J=56Hz, 4H), 2.36 (s, 3H}, 2.25 - 2.08 (m, 4H), 1.57 (d, J = 6.8 Hz, 3H)

[00308] bxample 8

(R)-8~chioro-3-{{1-{Z-cyano-3-{4 4-difluoropiperidin-1-yii-7-methviquinoxalin-5-

yhethyhamino}picolinic acid

LL} CN
S, =
\E NHy . :5[ CpaZrHGH

O

/I @
HCldioxane I
\/>T \O: L:jv R
>r HN ~
DEPEA
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[00309]  Step A To a solution of 5-acetyl-3-{4 4-difluoropiperidin-1-yi)-7-meathyviquinoxaline-
2-carbonitrile (1.50 g, 4.54 mmol, 1.00 eg), (R)-2-msthylpropans-2-sulfinamids (1.10 g, 9.08
mmol, 2.00 g in g mixture of telrahydrofuran (15.0 mi) and 1.2-dimethoxyethane (3.00 mb)
was added titanium (V) ethoxide (3.11 g, 13.6 mmol, 2.82 ml, 3.00 eg.). The mixture was
stirred at 75 °C for 16 hours. Upon compistion of the reaction, the mbdure was cocled to 28 °C,
the reaction mixture was added water (2.00 mlL) and stirred for 0.5 hour af 25°C. The reaction
mixiure was filtered, the cake was washed with ethyl acelate (50.0 mb % 4}, the combined
organic avers were washed with brine 60.0 mb 20.0 mbix 3}, dried over anhydrous sodium
suifate, filtered and concenirated under reduced pressure o give (R»-N-(1-(2-cyano-3-(4 4~
diftucropiperidine-1-yl}- 7-methyiquinoxalin-S-yethylidene)-Z-methylpropane-2-sulfinamide
(1.80 g, 4.15 mmol, 91.4% vield) as vellow oil which was used directly,

[00310] Step B To a solution of (RyN-(1-CE-cyano-3-{4 4-difluoropiperidin-t-yl}-7-
methylquinoxalin-5-yhethylidene)-2-methvipropane-2-sulfinamide, in dichioromethane (300
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ml) was added zirconocene hydrochloride (2.94 g, 11.0 mmol, 4.0 eq.) portion-wise. The
mixture was stirred at 25 °C stirred for 12 hours. Upon completion, the mixture was quenched
by water (10 mil) and stirred for 20 min. Next, the suspension was filtered and diluted with
dichioromethane 30.0 mbL x 3). The organic phase was separgted, washed with brine 200 mi,
dried over anhydrous sodium suifale, filtered and concentraied under reduced pressure {o give
a residue. The residue was purified by column chromatography (Si0,, petroleum sther/ethyl
acetate=10/1 to HHh o give (R)-M{R-1-Z-cyano-3-{4 4-difluoropiperidin-1-yi}-7-
methyiguinoxalin-s-yhethy-2-methyipropane-2-sulfinamide {(1.24 g, 2.57 mmol, 87.6% vyield,
90.3% purity) as a yellow solid, LCMS [M+1] * = 436.1,

(003111 'H NMR (400 MHz, CDCL) 8= 7.62 (d, J = 0.8 Hz, 1H), 7.53 (d, J = 1.6 Hz, 1H),
513 (quin, J = 8.8 Hz, 1H), 4.21 (or d, J = 8.8 Hz, 1H), 3.77 (brt, J = 5.6 Hz, 4H), 2.47 (s, 3H),
2.30 - 2.00 (m, 4H), 1.57 {d, J = 6.8 Hz, 3H), 1.23 - 1.10 (m, 9H),

[00312] Step C: To a solution of (R-AH{RW1-(2-oyvane-3-(4 4-diffuoropiperidin-1-yh-7-
methylquinoxalin-&-yhsthyh-2-methyipropane-2-sulfinamide (330 myg, 722.84 umol, 1.00 eq.) in
acetonitrile (3.00 mb} at § °C was added HCI (4 M in dioxane, 3681.42 yl, 2.00 eq.} dropwise.
The mixture was stirred at 0 °C for 1 hour. The reaction mixiure was directly concentrated to
give a crude product. The crude product was trituraied with sthyl acetate (1.00 ml), coliscted
the cake and dried t{o give (R)-5{1-amincethyh-3-{4 4-difluoropiperidin-1-yi)-7-
methyiguinoxaiine-2-carbonitrile (205 myg, 8587.33 umeol, 77.1% vield, hydrochloride sail) as a
yellow solid. LCMS [M+1] " = 332.1.

[00313] Step D A midure  of  (R-5-(1-aminoethyl-3-(4 4-difluoropiperidin-1-y[-7-
methylguinoxaline-2-carbonitrile {185 mg, 530 umol, 1.00 ey, hydrochioride saity, methyl
&-chloro-3-fluoro-pyridine-2-carboxylate (241 myg, 1.27 mmol, 2.40 eq.}, diisopropylethylamine
(480 mg, 3.71 mmol, 848 uL, 7.00 eq.} in dimethyiformamide (1.50 mL) was stirred at 80 °C for
9 hours, Upon completion, the mibdure was cooled {0 25 °C, the reaction mixture was diluled
with water (20.0 mL) and exiracted with ethyl acetate (40.0 mbL % 2). The combined organic
lavers were washed with saturate sodium bicarbonate solution (20.0 mL), dried over anhydrous
sodium sulfate and concenirated under reduced pressure o give methyl (R)-6-chloro-3-{{1-(2-
cyano-3-(4,4-difiuoropiperidin- {-v)-7-methyiquinoxalin-5-ylethyhamino)picolinate (280 mg,
430 umol, 81.2% vyield, 77% purily) as vellow oil which was used directly. LCMS [M+1] " =
501.2.

[003141  Slep & A mixiure of methyl (Ry-8-chiore-3-((1-{2-cyans-3-(4 4-diflucropipernidin-1-
yh-7-meathylquinoxalin-5-yhethyhaminojpicolinate  (80.0 mgq, 138 umol, 1.00 eq.), lithium
chioride (58.7 myg, 1.38 mimol, 28.4 yl., 10.0 eq.} in dimethyl sulfoxide (8.50 mb) was stirred at
130 °C for 3 hours. Upon completion, the mixture was cooled 1o 25 °C, the reaction mixiure
was fillered. The filtrate was purified by prep-HPLC {(column: YMC-Actus Triart C18 150 x
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30mm X 7um; mobile phase: phase A 0.225 % formie acid in waler, phase B. acsionitrile;
gradient 83% - 93% phase B) to give {(K)-8-chloro-3-((1-(2-cyane-3-(4,4-difluoropiperidin-1-y-
7-methylquinoxalin-S-yhethyaminoipicolinic acid (22.2 mg, 45 2umol, 32.7% yield, 99.2%
purity) as a yellow solid. LCMS [M+23]1 " = 508.1

[00315]  'H NMR (400 MHz, CDCla) 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 Hz, 1H), 7.13 (¢, 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).

[00316] Bxampled
(Ry-2-{(1-(2~cyano-3-(isoindolin-2-yii-7T-methyiguinoxalin-&-yhethyhamino)benzoic acid

?
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[00317] Step A To a solution of 5S-acsiyl-3-(iscindolin-2-yh-7-methylquinoxaline-2-
carbonitriie (800 mg, 1.82 mmol, 1.00 eq.), (R)-Z-methyipropane-Z-sulfinamide (369 mg, 3.05
mmol, 2.00 8q.) in a mixture of tetrahydrofuran (4,20 mb) and 1 2-dimethoxyethane (0,72 mbL)
was added tetrasthoxytitanium (1.04 g, 4.57 mmaol, 847 yl, 3.00 eg.}. The mixture was stirred
at 80 °C stirred for 16 hours. Upon completion, the midure was cooled to 25 °C, the reaction
mixiure was quenched with water (0.50 mL), then the suspension was filtered, the cake was
washed by ethyl acetale (20.0 mb x 4), the combined organics were washed with brine (2.00
mlL. x 3}, dried over anhydrous sodium sulfalte, fillered and concenirated under reduced
pressure o give (RyN-{1-G-cyano-3-(iscindolin-2-yh-7-methylguinoxalin-S-yhethylidene)-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-y)-7-methylquinoxalin-5-
vhethylidene)-2-methyipropane-2-sulfinamide (800 mg, 1.3% mmol, 100 eg) in
dichioromethane (8.00 mb } 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 mikdure was quenched by water 5 mb and stirred for 20 min. The
suspension filtered and extracted with dichloromethane (30.0 mb x 3). The organic phase was
separated, washed with brine 10.0 ml, dried over anhydrous sodium sulfate, fillered and
concenirated under reduced pressure to give a residus. The residue was purified by column
chromatography (8O-, petroleum ether/ethyl acelate=5/1 to 1/1) 1o give (R)-N-((Ry-1-(Z-cyano-
3-{isoindolin-2-v}-7-methyiquinoxalin-5-vhethyl}-2-methyipropane-2-sulfinamide (286 mg, 641
umol, 46.1% vield, 97.2% purity} as a yellow solid.

[00319]  'H NMR (400 MHz, CDCl) 5= 7.66 (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), 4.58 (brd, /= 6.4 Hz,
1H), 2.87 - 2.50 (m, 1H), 2.54 (s, 2H), 1.73 (d, J = 6.8rHz, 3H), 1.28 (s, 9H).

(003207 Step €@ To a  solution  of (RyR-N{(R»1-(2-cyane-3-(isoindolin-2.yh-7-
methylquinoxalin-5-yhethyh-2-methyipropane-2-sulfinamide (130 mg, 291umol, 1.00 eq) in
acetonitiile {1.50 mL) at 0 °C was added HCI {4 M in dioxane, 148 yb, 2.00 eq.), the mixture
was stirred at 0 °C for 1 hour. Upon completion, the reaction mixture was direclly concentrated
to give a crude product. The crude product was triturated with ethyl acefate (1.00 ml)and dried
o give (R)-5-(1-aminocethyl)-3-{isoindolin-2-y}-7-methyiquinoxatline-2-carbonitrile (70.0 mg,
191 pmol, 65.7 % vield, hydrochioride salt) as a yellow solid, LCME [M+1] " = 330.2.

[00321] Step D) A mixture of {(R)-5-{1-aminocethyh-3-{isvindolin-2-.yH-7-methylquinoxaline-2-
carbonitriie (70.0 mg, 191 umol, 1.00 eq., hydrochioride sall}, 2-carboxyphenyiboronic acid
{853 mg, 574 umol, 3.00 eg.), 1,8-diazabicyclof5.4.Clundec-7-ene (146 mg, 957 pymol, 144 pi,
5.00 eq.), copper (i) 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 stired at 25 °C for 16 hours. Upon
compietion, the mixture was fikered and the fillrate was diluted water (2.00 mL). Next, ethyl
acetgte (5,00 mi) was added and the lavers were separated. The aguecus phase was
extracted with ethyl acetate (15.0 mL x 3). The combined organics were washed with brine
(3.00 mi), dried over anhydrous sodium sulfale, filtered, and conceniraled under reduced
prassure to give a residue. The residue was purified by prep-HPLC {column: Phenomenex Luna
C18 1580 = 25 mm = 10um; mobile phase: phase A 0.228 % formic acid in water, phase B
acetonitrile; gradient, 68%-88% phase B} o give (R-2-{{1-CG-cyano-3-(isoindolin-2-yI}-7-
methviguinoxaiin-5-yhethyaminolbenzoic acid {(17.0 mg, 37.7 umol, 18.7% vield, 88.8%
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purity) as a yellow solid. LCMS [M+1] * = 450.2.

[00322]  'H NMR (400 MHz, CDCls) 8 = 8.45 - 8.1 (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), 1.76 (d,
J= 6.8 Hz, 3H).

[00323] Bample?

&-chloro-3-(({1K)-1-(2-cyano-3-(8 6-difluoro-3-azabicyclo[3. 1. 1]heptan-3-yh-7-

methviguinoxalin-5-ylethyhamino)picolinic acid

[00324] Step A To a soiufion of mellyl (Ry-8-chioro-3-{{1-2-cyano-3-hydroxy-7-
methyiquinoxaiin-&-yhethyhaminoipicolinate (100 mg, 251 umoi, 1.00 eq.) in dimethyl sulfoxide
{1.00 il Was added benzaotriazole-1-yl-oxy-tris-pyrrolidine-phosphonium
hexafluorophosphate (196 mg, 377 umol, 1.50 eq.), 6 6-difluoro-3-azabicyclo[3.1.1]heptane
hydrochloride (77.7 mg, 377 umol, 1.50 eg) and diisopropylethylamine (162 mg, 1.26 mmol,
219 uk, 5.00 eqg.). The mbdure was stirred at 20 °C for 1 hour. Afler completion, the mixture
was poured into saturated watar aqueous solution {(1.00 mbL) and sxtractsd with sthyl acelate
(3 x 500 ml). The combined organics were washed with brine {1.00 mL), the organic layers
were collected and concenirated {o give a residue. The residue was purified by prep-TLC (S0,
petroleum stherfethyl acetates3/1) {o give methyl 8-chioro-3-({(1 Ry 1-{2-cyanoe-3-(8,6-diffuoro-
3-azabicycio[3. 1. Tiheptan-3-yh-7-methylquinoxalin-S-yhethyllamino)picolinate (50.0 myg, 87.7
umotl, 34.9% visld, 75% purity) as a white solid. LCMS [M+1]* = §13.3.

{00325 Slep B To a solulion of methyl &-chiore-3-{({1R}-1-{Z-cyano-3-{8 6-difluoro-3-
azabicyclof3. 1. 1]heptan-3-y-7-methylquinoaiin-S-ylsthybaminojpicolinate (400 myg, 829
umol, 1.00 eq.} in dimethyl sulfoxide (0.50 mL) was added lithium chioride (35.1 mg, 828 umaol,
10.0 eq.}). The reaction was stimed at 170 °C for 1 hour. After completion, the mixture 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 Al water(10mmol/l NHMHCO),
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phase B: acetonilrile; gradient: 10%-40% phase B} and further purified by prep-HPLC (column:
Phenomenex iuna C18 1580 = 25 mm % 10 umy; mobile phase: phase A; 0.225 % formic acid in
water, phase B acetonitrile; gradient: 15%-45% phase B) to give &-chioro-3-({{1R)-1-{2-cyano-
3-(6,6-difluoro-3-azabicyciold. 1. 1theptan-3-yii-7-methviguinoxalin-S-yhethyhamino)picolinic

acid (5.30 mg, 11.0 umol, 13.3% visld, 98.1% purity) as a yeliow solid. LCMS [M+23] " = 521.3.

[00328]  'H NMR (400 MHz, DMSO-d) & = 8.86 - 8.31 (m, 1H), 7.63 {t, 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 - 3.84 (m, 2H), 3.63 - 3.50 (m, 1H), 3.12 - 2.98 (m, 1H), 2.96
2,78 (m, 1H), 2.52 (br s, 1H), 2.41 (d, J = 2.00 Hz, 3H), 1.66 (1, J = 7.20 Hz, 3H)

[00327] '9F NMR (400 MHz, DMSO-ds) 8 = -92.47, -93.84, -84.83.

[00328] Examples8andg

&-chloro-3-{{{R)-1-(2-cyano-3-({15,45)-5,5-diflucro-Z-azabicycio{2.2 1theptan-2-yih-7-
methylquinoxalin-S-yliethyhamingpicelinic acid (Example 8) and &-chioro-3-(({R)-1-{2-cyano-
IR 4R)-8 B-difiucro-2-azabicyeio]2. 2 1iheplan-2-yh-7-methyiquinoxalin-§-

yhethyhaminojpicolinic acid (Example 8)

SFC
/ |
HN
O ;
>
—d  N=
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[00329] Step A To a solution of methyl (K)-8-chloro-3-{{1-2-cyano-3-hydroxy-7-
methyiquinoxalin-S-yliethyliamingpicolinate (180 myg, 377 wumol, 100 eq) in NN
dimethylformamide {1.50 mL} was added diisopropyiethyiamine (244 mg, 1.88 mmol, 328 yi,
5.00 &g} and benzotriazole-1-vhoxy-tris-pyirolidino-phosphonium hexafluorophosphate (224
mg, 565 umol, 1.50 &gy, Thereaction was stirred at 20 °C for 15 minudes, And then §,5-difluors-
2-azabicyclo]2.2. 1lheptane hydrochloride (85.9 mg, 565 pymol, 1.50 eq.) was added {o the
above mixture and the mixture was stirred at 20 °C for 1 hour. After completion, the reaction
mixture was diluted with water (5.00 mbL) and exdracted with ethyl acetate (3 x 500 mL). The
organic lavers were combined and concentrated to give a residue. The residue was purified by
prep-TLC (petroleum ether eihyl acetate=3/1) {0 give methyi &-chiore-3-{(1R)-1-(2-cyano-3-
{5,5-difluoro-2-azabicyclo[2.2. 1theptan-2-yh-7-methylquinoxalin-5-yhethyhamino)picolinate
{180 mg, 316 pmol, 83.8% yield, 80% purity) as a yellow solid. LOMS [M+1] " = 513.1.

[00330] Step B The mixdure of methyl &-chloro-3-({{(1R-1-{Z-cyano-3-(§,5-difluore-2-
azabicyclof2. 2. 1lheptan-2-y)-7-methylquinoxaiin-S-ylethybaminoipicolinate (180 myg, 316
umol, 1.00 eq) was purified by Supercritical Fluid Chromatography (SFC) (column: DAICEL
CHIRALCEL OX (250 mm x 30 mm, 10 umy), mobile phase: phase A: COy, phase B 0.1%
ammonium hydroxide in MeQOH; 40% phase B isccratic eiution mode). The desired fractions of
the first peak were collected and concenirated to give the methyl ester of Example 8 (30.0 mg,
42.7 umol, 12.2% vyield, 73% purily} as a yellow solid {first eluting isomern). LOMS [M+1] 7 =
513.2. The desired fractions of the second peak were coliecied and concentrated 1o give the
methyi ester of Example 8 (30.0 mg, 40.4 umol, 11.5% yieid, 88% purity) as a yellow solid
{second eluting isomer). LCMS [M+1] " = 513.2.
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[00331]  Saponification of the methyl esters of Examples 8 and ©

[00332] To a solution of the methyl ester of Example 8 (25.0 mg, 48.7 umol, 1.00 eq.} in
dimethyl suifoxide (0.50 mL) was added lithium chloride (20.7 myg, 487 umol, 10.0 eq.}). The
mixiure was stirred at 130 °C for 4 hours. After completion, the mixiure was cooled {0 20 °C
and fitered. The filtrate was purified by prep-HPLC (column: Weich Xlimate 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 & (8.45 mg, 18.7 umol, 38.3% vield, 88.5% purity) as a
vellow solid. LOMS [M+23]" = 521.2.

[00333]  'H NMR (400 MHz, CDClx-d) 8 = 10.71 (s, 1H), 8.37 (br d, J = 8.0 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 s, 1H), 4.14 - 405 (m, 1H), 3.92 (d, J = 10.4 Hz, 1H), 3.1 - 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 Hz, 3H).

[00334]  "°F NMR (400 MHz, CDCl-¢) & = -89.30, -89.81, -108.36, -108.96.

[00335] To a solution of the methyl ester of Example 9 30.0 myg, 58.5 umol, 1.00 eg.) in
dimethyl suifoxide {0.50 mL) was added lithium chloride (24.8 myg, 585 umol, 10.0 eq.). The
reaction was stirred at 130 °C for 4 hours. After completion, the mixiure was cooled to 20 °C
and filtered. The filirate was purified by prep-HPLC {(column: Weich Xtimate C18 150 x 25 mim
x 5 um; mobile phase: 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 umol, 21.0% vield, 88.6% purity) as a
yellow solid. LOMS [M+23] " = 521.2.

[00336]  'H NMR (400 MHz, CDCh-¢) & = 8.40 - 8.31 (d, J = 5.6 Hz, 1H), 7.81 (s, 1H), 7.50
(s, 1H), 710 (d, J= 8.8 Hz, 1H), 6.71 {d, J = 8.8 Hz, 1H), 5.47 ~ 5.37 (m, 1H), 5.08 {(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).

[00337]  "9F NMR (400 MHz, CDCl-d) & = -89.32, -88.92, -108.53, -109.13.

[00338] Examples 10 and 11

&-chloro-3-({((R)- 1-(2-cyano-3-({1 R 4 5)-6,6-difluoro-2-azabicyclof2. 2. 1 Theptan-2-y1}-7 -
methyilquinoxalin-&-yhethyhaminoipicolinic acid (Exampie 11) and 8-chloro-3-{((R)-1-(2-cyano-
3-{{15 4R)-6,6-difluoro-2-azabicyclof2.2. TTheptan-2-yD-7-methyiquinoxalin-5-

yhethvhamino)picolinic acid (Example 10)
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[00339] Step A To a solution of methyl (K)-8-chloro-3-{{1-2-cyano-3-hydroxy-7-
methyiquinoxalin-S-yliethyliamingpicolinate (200 myg, 502 umol, 100 eq) in NN
dimethylformamide (4.00 mbl) were added benzotriazole-1-yhoxy-tris-pyrrolidine-phosphonium
hexafluorophosphate {392 mg, 754 umol, 1.50 eg.) and diisopropylethylamine (162 myg, 1.26
mmol, 219 yl, 5.00 eq.). The reaction was stirred at 25 °C for 30 minutes. Then, o the above
mixiure was added 8,6-difluoro-2-azabicyclo[2.2. 1Theptane hydrochloride (128 mg, 754 umol,
1.50 eq.) at 25 °C, the reaction was stirred at 25 °C for 48 hours. After completion, the mixture
was diluted with water (10.0 mL) and extracted with ethyl acefate (3 » 20.0 mL). The combined
organic layers were washed with brine (3 x 10.0 ml), dried over anhydrous sodium sulfate,
filered and concentraled under reduced pressure 1o give a residue. The residue was purified
by prep-TLC (SIO,, peiroleum ether : ethyl acetate = 2:1) {0 give methyi 6-chioro-3-({{1R-1-(2-
cyano-3-(6,6-diflucro-2-azabicycio[2 2 1iheptan-2-y-7-methylquinoxalin-5-

vhethyhamino)picolinate (80.0 mg, 175 umol, 34.8% yield) as a vellow solid.

[00340] Step B &-chioro-3-{{(1R»1-(2-cyane-3-(8,6-difluoro-2-azabicyclo[2 2. 1iheptan-2-
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vh-7-methylquinoxalin-S-yhethyhaminoipicolinate  {80.0 mg, 175 umol) was purified by SFC
{column: DAICEL CHIRALCEL OX (250 mm x 30 mm, 10 um); mobile phase: phass A: CO;,
phase B ammonium hydroxide in MeOH; phase B% 40%, isocratic elution mode) {0 give
methyl ester of Dxample 10 25 myg, 48.7 umol, 27.8% vield) as a veliow solid {first eluling
isomer) and the methyl ester of Example 11 {(40.0 myg, 78.0 umol, 44.4% yisid) as a yeliow solid

was isolated as the second eluting isomer,
[00341]  Saponification of the methyl esters of Examples 10 and 11

003427 To a soiution of methyl ester of Example 10 (250 myg, 48.7 uymal, 1.00 eg) in
dimethyl suifoxide {0.20 ml) was added lithium chioride {10.3 mg, 244 umol, 5.00 eq.). The
reaction was stirred at 130 °C for 1 hour. Afler completion, the midure was coocled to 20 °C.
and purified by prep-HPLC (column: Waters Xhridge 150 x 25 mmx 5 um; mobile phase: phase
A water(10 mmolil. NH4HCOG3), phase B. acetonitrils; gradient: 22%-52% phase B) {o give
Example 10 (8.22 mg, 17.9 umol, 38.6 % vield, 95.6% purily) as a yeliow solid. LCMS [M+23]
t= 5212,

[00343]  'H NMR (400 MMz, DMSO-do) § = 9.24 (br s, 1H), 7.61 (s, 1H), 7.58 (5, 1H), 7.08
(brd, J=84Hz, 1), 6.84 (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 (or s, 1H), 2.40 {5, 3H), 2.30 - 2.17 (m, 1H), 2.12 - 1.90 (m. 3H), 1.61 (d, J =
8.4 Mz, 3H).

003447  '°F NMR (377 MHz, DMSC-ds) § = -88.18, -828.76, -110.69, -111.27.

[003458]  Step D To a solution of methyl ester of Example 11 (40.0 mg, 78.0 umol, 1.00 eq)
inn dimethyl sulfoxide (0.40 mL) was added lithium chiloride {(16.5 mg, 390 umol, 5,00 eq.). The
reaction was stirred at 130 °C for 1 hour. Afler completion, the mixture was cooled {0 20 °C and
purified by prep-HPLC {column: Walers Xbridge 150 =% 25 mm x & umy;, mobile phase: phase A
water(10 mmolbl. NHMHCO:), phase B acelonitrile; gradient: 22%-52% phase B} io give
Example 11 (7.38 mg, 14.51 umol, 18.8 % vyield, 98.1% purity) as a vellow solid. LOMS [M+23]
T =521.2.

[00348]  'H NMR (400 MHz, DMSO-de) 8 = 9.20 (or s, 1H), 7.57 (s, 1H), 7.51 (d, J= 1.6 Hz,
1H), 7.08 (d, J = 8.8 Hz, 1H), 8.71 (brd, J = 8.8 Hz, 1H), 5.38 (br d, J = 6.4 Hz, 1H), 5.33 (s,
1H), 4.00 (brd, J= 8.0 Mz, 1H), 388 (d, J = 9.6 Hz, 1H), 2.89 (br s, 1H), 2.37 (s, 3H), 2.30 -
2.46 (m, 1H), 2.11 - 1.88 (m, 3H), 1.58 (d, J = 6.8 Hz, 3H).

[00347]  "9F NMR (400 MHz, DMSO-ds) 8 = -89.67, -80.26, -110.71, -111.28.
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[00348] Example 12

{(R)-6-chioro-3-({1-(2-cyano-3-{3 3-difluoropiperidin-1-yi-7-meathylguinoxalin-5-

yhethyhamino)picolinic acid

CN

_____ N F

Vi K-! OH HN/jLF
“““ N L_J el
3‘“‘“ PYBOP, DIPEA,

[00349] Step A To a solution of methyl (R}-8-chloro-3-{((1-(2-cyano-3-hydroxy-7-
methylquinoxalin-&-yhethyhaminoipicolinate  (80.0 mg, 226 uymol, 1.00 eq) in NN
dimethylformamide (£.20 mbl) were added benzotriazole- t-ylh-oxy-tris-pyrrolidine-ghosphonium
hexafiuorophosphate (177 mg, 335 umol, 1.50 o) and diisopropyiethviamine (148 mg, 1.213
mmol, 187 uL, 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 compistion, the mixiure was diluted with
watsr (10.0 mbL) and exiracted with ethyl acstats (10.0 mbL = 3). The combinad organics were
washed with brine (10.0 ml x 3}, dried over anhydrous sodium sulfate, fillered and
concentrated under reduced pressure {o give a residue. The residue was purified by prep-TLC
(SiGy, petroleum sther: ethyl acelate = 20 1) {o give methyl (Ri-6-chlore-3-((1-(2-cyane-3-(3,3-
diftuoropiperidin-1-yD-7-methylquinoa@lin-S5-yhethylaminoipicolinate  (30.0 mg, 46.1 umol,
20.4% yield) as a yeliow solid. LOMS [M+1] " = 501 1.

[00350]  Step B: To a solution of methyl (R)-6-chioro-3-{{1-(Z-cyano-3- (3, 3-difluoropiperidin-
1-yh-7-methylguinoxalin-S-yhethyhamino)picolinate (20.0 mg, 32.9 umol, 1.00 eq.) in dimsthyl
sulfoxide (0.20 mL) was added lithium chioride (8.46 mg, 200 umol, 5.00 eq.). The reaclion was
stirred at 130 °C for 5 hours. After completion, the mbdure was cooled to 20 °C and purified by
prep-HPLC (column: Phenomenex Luna C18 150 x 25 mm x 184 um; mobile phase: phase A
water(10 mmol/l. NHsHCQ3), phase B: acetonitrile; gradient: 26%-58% phase B) {o give (K)-6-
chiore-3-{(1-{2-cyanoc-3-G 3-diflucropiperidin- -y} 7-methyiguinoxalin-5-
yhethyhamino)picolinic acid (12.7 mg, 25.5 ymol, 63.8 % yield, 97.3% purity) as a yellow solid.
LOMS [M+23] " = 508.2.

[00351]  'H NMR (400 MMz, DMSO-do) § = 9.38 (br s, 1H), 7.88 (s, 1H), 7.64 (s, 1H), 7.03
(brd, J=8.8Hz, 1H), 8.75 (brd, J= 8.0 Hz, 1H), 5.53 - 5.35 (m, 1H), 4.15 - 3.50 (m, 2H), 3.86
- 3.84 (m, 2H), 2.44 - 2.39 (5, 3H), 2.22 - 2.08 {m, 2H), 2.01 - 1.84 (m, 2H), 1.59 (brd, J = 6.8
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Hz, 3H)

[00382] 'F NMR (400 MHz, DMSO-db) § = -88.17, -88.22,

[00353] Examples i3 and 14

g-chloro-3-(({M-1-(2-cvano-3-({{{5)-2,2-difluorocyciopropyimethybaming)-7-
methylauinoxalin-5-yhethyhamino)picolinic acid (Example 13) and 6-chloro-3-{{{(R)-1-(2-cyano-
3-{{{R)-2, 2-diflucrocyclopropyhmethylamine)- 7-methylquinoxalin-S-yiiethyhamino}picolinic
acid (Example 14)

oy
i i oo i
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[00354] Step A A solution of methyl (R}-8-chioro-3-((1-{2-cyano-3-hydroxy-7-
methyiguinoxalin--yhethybaminoipicolinate (200 mg, 503 uymol, 100 eg) in NN
dimethylformamide (2.00 mL) were added benzotriazole-T-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (382 mg, 754 umol, 1.50 eg.) and diisopropylethylamine (325 mg, 2.51
mmol, 438 yl, 5.00 eg.). Thereaction was stirred at 15 °C for 20 minutes. To the above mixiure
was added (2,2-difluorocyclopropyhmethanamine hydrochioride (108 mg, 75 ymol, 1.50 eg.).

-119-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

The reaction was stirred at 15 °C for 1 hour. Afler completion, the mbdure was diluted with
water (10.0 mbL) and extracted with ethyl acetate (10.0 mL = 3). The combined organics were
washed with brine (30.0 ml), dried over anhydrous sodium sulfate, fitlered and concentrated
io give a residue. The residue was purified by column chromatography (Si0,, petroleum
gtherfethyl acetate=1/0 to 5/1) and prep-HPLC {column: Phenomenex Luna €18 150 x 25 mm
< 10 um; maobile phase: phase A waler(10 mmol/L NHHCO3), phass B acetonitrile; gradient:
84%-94% phase B over 10 min) to give methyl 8-chioro-3-({{(1R)-1-(2-cyano-3-{{{(2,2-
diftuorocyciopropylimethyhamino}-7-methylguinoxalin-5-yhethyhamino)picolinate  (30.0 mg,
51.8 pmol, 12.3% vield) as a vellow solid. LCMS [M+1] " = 487 2.

[00355] Step B To a mbdure of methyl S-chlioro-3-({(1R)-1-{2-cyano-3-({(2,2-
difiuorocyciopropylmethyhiamino)-7-methylguinoxalin-5-yhethyhaminopicolinate (30,0 mg,
£1.6 ymol, 1.00 eq.) was purified by SFC (column: DAICEL CHIRALPAK AD (250 mm x &0
i, 10 umy; mobile phase: phase A hexanes, phase B: 0.1% ammonia in isopropanci, phase
B%: 12%, isocratic elution mode). The desired fractions were collected and concenirated {o
give the methyl ester of Dxample 13 (11.0 myg, 22.4 umaol, 36.3% vyield, 99.0% purity} as a yellow
solid (first eluting isomer LOMS [M+1] ' = 487.3.) and the methyl ester of Example 14 (11.0 mg,
21.9 pymol, 35.6% vield, 97.1% purity) was isolated as a vellow solid (second eluting isomer,
LOMS [M+1]* = 487.3).

[00358]  Saponification of the metin esters of Examples 13 and 14

{00357 To a solution of the methyl esler of bxample 13 (10.0 mg, 20.5 ymol, 1.00eg.) in
dimethyl suifoxide {(0.50 mL) was added lithium chloride (8.71 mg, 205 umol, 10.0 eq.). The
reaction was stirred at 130 °C for 5 hours. After completion, the mixture was cooled {0 20 °C.
The mixiure was filtered and the filtrate was purified by prep-HPLC {column: Phenomenex Luna
C18 150 x 25 mm x 10 um; mobile phass: phase A waler(10 mmol/l NHHCGs), phase B:
acetonitrile; gradient. 22%-52% phase B over 10 min) {o give Example 13 (4.12 mg, 8.80 ymol,
41.9% vyield, 88.7% purity) as a yellow solid. LCMS [M-1] = 471.2.

[00358] "M NMR (400 MHz, DMSO-ds) 5 = 9.25 (br 5, 1H), 8.00 &, J = 5.8 Hz, 1H), 7.55 (s,
2H), 7.06 (brd, J = 8.4 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) § = -126.46, -126.87, -141.37, -141.79.

[00380] To a solution of the methyl ester of Bxample 14 (10.0 mg, 205 ymol, 1.00 eg) in
dimethyl suifoxide {0.50 ml) was added lithium chioride {(8.71 mg, 205 ymol, 10.0 eg.). The
reaction was stirred at 130 °C for & hours. Afler completion, the midure was cooled {o 20 °C.

The mixture was filtered and the filtrate was purified by prep-HPLC (column: Phenomenex Luna
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C18 150 = 25 mmx10 um, mobile phase: phase A water{10 mmoll NHMCO:}, phase B
acetonitrile; gradient, 24%-54% phase B over 10 min) to give Example 14 (5,15 mg, 10.8 umol,
§2.5% yield, 89.0% purity) as a yellow solid. LCMS [M-1] = 471.2.

(003617 'H NMR (400 Mz, DMSO-de) § = 9.25 (br s, 1H), 8.00 ¢, 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 (4, J = 6.8 Hz,
3k, 1.46 - 1.33 (m, 1H).

[00362] F NMR (400 MHz, DMSQ-de) § = -126.40, -126.81, -141.44, -141.52.

[00363]  Example 15

{(Ry-B~chioro-3-({1-{2-cyano-7-methyl-3-({(1-
(rifluoromethyhoyclopropyhimethyhaminoiquinoxalin-S-ylethyhiamino)picolinic acid

« HCI

¢ o

PYROP, DIPEA

[00364] Step A To a solution of methyl (K)-8-chloro-3-{{1-2-cyano-3-hydroxy-7-
methylquinoxalin-S-yliethyhamingpicolinate {100 mg, 251 wmol, 100 eg) {(1-
(rifiuoromethyhoyclopropyhimethanamine hydrochioride (83.3 myg, 251 umol, 1.00 eg,, HCH iIn
N N-dimethylformamide (1.00 mi} was added benzotriazole-t-yloxy-tris-pyrroliding-
phosphonium hexafluorophosphate (157 myg, 302 uymel, 1.20 g and dilsopropylethviamine
(162 mg, 1.26 mmol, 219 pl., 5,00 8g). The midure was stirred at 25 °C for 12 hours, After
compiletion of the reaction, the mixture was codled to 18 °C and added {o water (2.88 mbL)
stowly, during this period, veliow precipitate was formed, the suspension was filtered, the cake
was collected and dried under reduced pressure {0 give msthyl (R)-6-chioro-3-((1-(2-cyano-7-
methyl-3-({(1-riflucromethyiioycliopropyhmethylaminoquinoxalin-8-yhethyhamino)picolinate
(45.0 mg, 71.1 umol, 28.3% vyield, 82% purity) as a ysliow solid. LCMS [M+1] "= 519.2.

[00365] Step B To a solution of methyl (Ry-8-chioro-3-{(1-CZ-eyano-7-methyl-3-(({1-
(trifluoromethyhoyclopropyhmethylaminojquinoxalin-5-yhethyhamino)picolinate (450 mag,
711 umol, 1.00 eg) in dimethy! sulfoxide {(1.00 mL) was added Hithium chloride 30.1 mg, 711
pmol, 14.6 ul, 10.0 eq.). The midure was stirred at 120 °C for 6 hours. After completion of the
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reaction, the mixiure was cooled to 25 °C, and then purified by prep-HPLC (column:
Phenomenex luna C18 150 % 25mm x 10um; mobile phase: phase A; 0.225 % formic acid in
water, phase B! acetonitrile; gradient: 62%-82% phase B) {o give (Ry-6-chloro-3-((1-{2-cyano-
7-methy3-{(i-{Iriflucromethylovclopropybmethylaminoyquinoxalin-S-yhethyhamino) picolinic
acid (4.26 mg, 8.40 pymol, 11.8% vyield, 39.8% purity) as a ysliow solid. LCMS [M+1] "= 505.2.
[00368] "M NMR (400 MHz, CD30D) 8 =7.57 (8, 2H), 747 (d, =88 Hz, 1H), 682 (d, J=
8.2 Hz, 1H), 5.85- 584 (m, 1H), 414 - 3.81 (m, 2H), 2.42 (5, 3H), 1.68(d, J= 6.4 Hz, 3H), 1.04
- 0.83 {m, 4H).

[00367] BExample 16

(Ry-8~chioro-3-{{1-{2-cyano-3-(1, 1-difluoro-5-azaspire]2. 3lhexan-5-y)-7-methyiquinoxalin-5-

yhethyhamino}picolinic acid

CN
N V4

=N N LAAF
HE!

/ ol

5 AN BYBOP, DIPEA
Sl AN
Ma N%

[00368] Step A To a solufion of methyl (R}-8-chioro-3-{{1-2-cyano-3-hydroxy-7-
methyilquinoxalin-&-yhethyhaminoipicolinate (50.0 mg, 1286 uymol, 1.00 &g.), benzotriazole-1-yi-
oxy-tris-pyrrolidino-phosphonium hexaflucrophosphate (981 mg, 188 umol, 1.50 &q.) and
diisopropylethylamine (81.2 mg, 628 pumol, 108 yb, 5.00 eq.} in N N-dimethylformamide (1.00
mt.) was stirred at 20 °C for 20 minutes. To the above mixture was added 1 1,1-diflucro-5-
azaspirel[2 3ihexane hydrochloride (29.3 mg, 188 umeol, 1.50 eq.) at 20 “C. The reaction was
stirred at 20 °C for 1 hour. After completion, the mbdure was diluied with water (3.00 mL} and
extracted with ethyl acetate (3 = 3.00 mbL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated to give a residue. The residue was purified by prep-
TLC (8IO,, petroleum ether ethyl acetate = 1:3) {0 give methyl (R)-6-chioro-3-({1-{Z2-cyano-3-
{1,1-difluoro-5-azaspirol2. 3lhexan-5-yi)-7-methviquinoxalin-5-yhethyhaminoipicolinate (850
myg, 75.0 pmol, 58.68% vield, 88.0% purity) as a yellow solid. LCMS [M+1] " = 488.2,

{00388 Slep B To a solytion of methlyl (Ry»-6-chiore-3-{{1-{2-cyane-3-{1, 1-difluoro-5-
azaspiro[? Jthexan-5-yl-7-methylquinoxalin-S-yhethyllamino)picolinate (500 mg, 80.2 umol,
1.00 eq.} in dimethyl sulfoxide (1.00 mL) was added lithium chioride (38.2 mg, 902 uymol, 10.0
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e}, The reaction was stirred at 130 °C for 2 hours. After completion, the mixture was cooled
to 20 °C. The mixiure was filtered and the filtrate was purified by prep-HPLC {column: YMC-
Actus Triart C18 150*30mny*7um,; mobile phase: phase A: 8.225 % formic acid in water, phase
B: acelonilrile, gradient: 83%-83% phase B} { give (R-6-chiore-3-{((1-{2-cyane-3-(1, 1-difiuoro-
S-azaspirof2.3lhexan-5-vi-7-methviguinoxalin-5-yiethyhamino)picolinic acid {(14.4 mg, 29.7
umotl, 32.9% visld, 99.9 % purity} as a yellow solid. LCMS [M-1] - = 483.0.

(003701 'H NMR (400 MHz, DMSO-dh) 8 = 12.96 (br s, 1H), 8.57 (brd, J = 7.2 Hz, 1H), 7.66
(s, 1H), 7.64 (s, 1H), 7.30 (d, J = 8.8 Hz, 1H), 7.09 (d, J = 8.8 Hz, 1H), 5.41 (quin, J = 12.8 Hz,
1H), 4.86 - 4.51 (m, 45, 2.41 (s, 3H), 1.88 (brt, J = 8.8 Hz, 2H), 1.86 (d, J = 6.8 Hz, 3H).

[00371]  '9F NMR (400 MHz, DMSO-t) 8 = -137.62.

[00372] Example 17

{(R)-3-{(1-(2-cyano-3-{4 4-difluoropiperidin- T-yh)-7-methylquinoxalin-5-yhethyliamino)-6-
methylpicolinic acid

£ F

5 . OMe Br F F
----- - 3 .
-~ Neg  NGON NG N
NG N Y
p— N>:<\; LiC P
7 e — N
N N PN NS/
;o ;iﬁdsé;& o }—}_‘( DMSO -y
Aaniphos, 320 <] \ 7 == P> annees QRN S
i "1
/ Hy 7N ‘>~N
o= o
OMe :\OH

[00373] Step A To a solution of (Ry»-8-(f-amincsthyl-3-(4 4-difluoropiperidin-1-yh-7-
methylquinoxaline-2-carbonitrile (100 mg, 272 umol, 1.00 s8g, hydrochioride salt), meathyl 3-
bromo-S-methylpicolinate (125.myg, 544 ymal, 2.00 eq.}), Xaniphos (31.5 mg, 54.4 ymol, 0.20
eq.) , cesium carbonate (354 mg, 1.09 mmol, 4 00 eq.) in dioxane (2.00 mL) was added
tris(dibenzylideneacetone)dipaliadium(0) (24.9 mg, 27.2 ymol, 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 concanirated to give a residus. The rasidue
was purified by prep-TLC (SiG,, petroleum ether/ethyl acsiate =3:1) {o give methyl (Ry-3-({1-
(2-cyano-3-(4, 4-difluoropiperidin- 1-yl)-7-methyiquinoxalin-5-ylethyhamino)-6-methylpicolinate
(100 mg, 208 ymol, 76.6% vyield) as a yellow solid. LOMS [M+1]" =481.2.

[00374] Step B A mixiure of methyl (R)-3-{(1-(Z-cyano-3-{4 4-difluoropiperidin-1-yh-7-
methylquinoxalin-&-yhsthyhamino)-6-methyipicolinate in dimethyl sulfoxide (0.5 ml) was
added lithium chioride (V9.4 mg, 1.87 mmol, 38.4 yl, 10.0 eq.}). The reaction was stirred at 120
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°C for 8 hours. After completion of the reaction, the mbdure was cooled to 25°C, and then
directly concentrated 1o give a residue. The reaction mixiure was diluted with water (10.0 mL)
and extracted with ethyl acetate (20.8 mb = 2). The combined organic layers were washed with
saturate sodium bicarbonate solution (10.0 mlx 2), dried over anhydrous sodium suifate and
concentrated under reduced pressure {o give a residue. The residue was purified by column
chromatography (8I0,, petroleum ether/ethyl acetate=1/1 to O/1) to give (R)-3-{(1-{2-cyano-3-
(4 4-difluoropiperidin-1-yD-7-methylquinoxalin-5-yhethyhamino)-G-methyipicolinic  acid (256
mg, 53.7 ymol, 28.7% visld, 97.9% purity) as a vallow solid. LCMS [M+1]* = 467 1.

[00375]  'H NMR (400 MMz, CDCl) 5 = 8.00 (br d, J = 5.2 Hz, 1H), 7.58 (s, 1H), 7.53 (s, 1H),
8.92 (d, J = 8.8 Hz, 1H), 8.681 (d, J = 8.8 Hz, 1H), 5.43 (quin, J = 6.6 Hz, 1H), 3.88 - 3.75 (m,
4H), 2.39 (5, 3H), 2.31 (s, 3H), 2.24 - 2.14 (m, 4H), 1.81 (d, J = 6.8 Hz, 3H).

[00378] Examples 18-18%

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

Tabie 1.
Exampl
Structure Spectral Data
& No.
Moy Ny ~CN 'H NMR (400 MHz, CDCl) 6 =
E NP 8.22 (brs, tH), 7.99 (dd, J =
H / 1.6, 8.0 Hz, 1H), 7.56 (s, 2H),
f H Me 7.18 (ddd, J= 1.6,7.2, 8.4 Hz,
HO ﬁ 1H), 6.58 {, J = 7.6 Hz, 1H),
S
5.38(d, J= 8.4 Hz, 1H), 589-
18 (R)-2-((1-{2-cyano-3-

5.46 (m, 2H), 3.54 - 3.44 (m,
2H), 2.43 (s, 3H), 187 (d, J =
6.8 Hz, 3H), 1.26 - 1.18 (m,
1H), 0.71 - 0.59 (m, 2H), 0.38
{1, J = 4.8 Hz, 2H). LCMS
M+1] "= 402.2.

{{cyclopropyimethyhamino)-7-methylquinoxalin-

S-yhethyhaminoybenzoic acid
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S
L NAUCC‘B
0 HNT TMe |
N

Q{/

Ci
&-chioro-3-({{1R}-1-(2-cyano-7-methyl-3-(3-
{trifluoromethyhpiperidin-1-yhguinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, DMSO-ds)
8 =12.95 (br s, 1H), 8.56 -
8.44 (m, 1H), 7.72 - 7.64 (m,
2H), 7.32- 7.25 (m, 1H), 7.10 -
8.95 (m, 1H), 5.51 - 5.39 (m,
1H), 4.50 (or t, J = 8.2 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 Gn, 1H), 1.93 - 1.84 (m,
1H), 1.76 - 1.82 (m, 5H). 'F
NMR (400 MHz, DMSO-do) & =
71.01. LOMS [M+23]° =
541.2.

20

{(F)-6-chloro-3-((1-Z-cvano-3-(4 4-
diffuoropiperidin-t-yh-7-
{triftuoromethybguinoxalin-5-

yhethyhamino}picolinic acid

H NMR (400 MHz, DMSO-ds)
B = 8.57 - 8.46 (m, 1H), 8.30
(d, J= 1.2 Hz, 1H), 8.02 {d, J =
2.0 Hz, 1H), 7.30 (d, = 8.8
Mz, 1H), 7.08 (d, J = 8.8 Hz,
1H), 5.58 - 5.46 (m, 1H), 4.11 -
3.93 (m, 4H), 2.35 - 2.08 (m,
SH), 1.69 (d, J = 6.8 Hz, 3H).
19F NMR (400 MHz, DMSO-ds)
5 = -580.93, -94.78. LCMS
1] ¢ = 5411,

21

i
&-chloro-3-{{{1 R}-1-{2-cyano-3-(8,6-diflucro-3-

azabicyclef3.1.0lhexan-3-yl}-7-methyiguinoxalin-

S-yhethyllamino)picolinic acid

H NMR (400 MMz, DMSO-dy)
5=0.02-8.78 (m, 1H), 7.59
(s, 2H), 7.17 (d, J = 8.8 Mz,
1H), .87 (d, J = 8.8 Hz, 1H),
5.30 (br d, J = 4.0 Hz, 1H),
4.38 - £.12 (m, 4H), 2.83 {br d,
J=10.4 Hz, 2H), 2.39 (s, 3H),
1.62 {d, J = 6.8 Hz, 3H). °F
NMR (400 MHz, DMSO-ds) 8 =
128.01, -129.43, -154.05, -
154.48
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LCME [M+23] " = 807 .2.
Me._ Mg -CN H NMR (400 MMz, DMSO-ds)
| = NIN’ FF 5=0.05-8281 (brs, 1H), 7.7C
I 1\% (s, 1H), 7.67 (d, J = 1.6 Hz,
Q HN “Me 1H), 7.15 (@, J = 8.8 Hz, 1H),
HO’% 8.89 (brd, J= 8.8 Hz, 1H),
N*‘{’ 5.47 - 5.44 (m, 1H), 4.11 - 4.01
22 (R)-6~chEor0~3-(§i—(2~c‘yan0~3—(4 4-dlifluoro-6- . 2, 384 - 378 (m. 21,
§ ' 243 (5, 3H), 1.94-1.79 (m,
azaspirof2. Sjoctan-6-yh-7-methylguinoxalin-5- 2H), 163 (d, J = 6.4 Hz, 3H),
yhethyhamino)picolinic acid 0.94 - 0.86 (m, 2H), 0.63 (brs,
2H).
BF NMR (400 MHz, DMSO-ds)
&= -110.16, -110.40. LCMS
[M+23} " = 835.2.
CNPR N H NMR (400 MHz, methanol-
J;INI g B=757 (dd, J=2.0,6.8
/w Hz, 2H}, 7.16 (d, J = 8.8 Hz,
9 Me 1H), 6.96 (d, J = 9.2 Hz, 15D,
HeY ;/ I 5.56 (0, J = 6.8 Hz, 1H), 4.19
NV (dd, J=14.8, 18.8 Hz, 1H),
23 = 3.97 (dd, J= 14.8, 216 Hz,
{Fy-G-chioro-3-{{1~(2-cyano-3-({1- 1H), 2.42 (s, 3H), 1.67 (d, J =
flugrocyclopropyhmethybDaming)-7- 6.8 Hz, 3H), 1.14 - 0.97 (m,
methviguinoxalin-5-yhethylamino)picolinic acid OH), 0.93 - 0.78 (m, 24, F
NBMR (400 MH2z, methanol-dy)
§=-188.97. LOMS [M+H] " =
4551,
H NMR (400 MHz, DMSO-ds)
=13.15-12.80 (m, 1H), 8.55
{brd, J=7.6Hz, 1H), 762 (d,
o4 JET8Hz 2H), 753 {dd, J =
52,84 Hz 1H), 743-7.29
(rm, 2H), 7.25 - 7.15 (m, 1H),
o 7A1{d, J=82 Hz, 1H), 5.51
{R)y-6-chilore-3-({1-(2-cyano-3-{5-fluorcisoindolin- )
(quin, J = 6.8 Hz, 1H), 5.39 -
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2-yh-7-methylauinoxalin-5-

yhethyBaminojpicolinic acid

5.09 (m, 4H), 2.41 (s, 3H),

1.71 (d, J = 6.8 Hz, 3H). OF
NMR (400 MHz, DMSO-dg) 8 =
11520, LOCMS [M+1] 7=
503.2.

H NMR (400 MHz, DMSO-ds)

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

yhgquinoxalin-5-yhethyhaminoibenzoic acid

Ma P N\ N
\I/:[N;[N/W B = B.66 - 8.46 (brs, 1H), 7.82
B H @, J= 56 Hz, 1H), 7.55 (s,
E\jf\ Me 2H), 7.27 (d, J = 9.2 Hz, 1H),
HO™ I 6.95 (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 =
(R)-6-chiora-3-({1-(2-cyano-3- 6.8 Hz, 3H), 1.27 - 1.20 (m,
{{cyclopropyimethyhamino}-7-methyiquinoxalin- 1H), 0.49 - 0.41 (m, 2H), 0.34 -
S-yhethyliamino}picolinic acid 0.26 (m, 2H). LOMS [M+23] * =
459.3.
Feo N ~CN 1H NMR (400 MHz, DMSO-d)
”1 ;L 5= 13.08 (brs, 1H), 8.45 (br d,
\/L N QF J=6.8Hz, 1H), 7.77{d, J =
@ HNC Me F 92 Hz 2H), 7.29(d, J= 8.8
HQ)\%\] Hz, 1H), 7.02 (d, J = 8.2 Hz,
26 Nﬁf 1H), 5.60 - 5.45 (m, 1H), 3.90
ol (5, 4H), 2.29 - 2.15 (m, 4H),
{Fy-6-chioro-3~({1-(2-cyano-3-{4 4~ 1.67 (d, J= 6.8 Hz, 3H). °F
diffuoropiperidin-1-yh-7-fluoroguinoxalin-5- NMR (400 MHz, DMSO-ds) & =
yhethyBaminojpicolinic acid 294,71, -111.40, LCMS [M+1]*
= 491.2.
H NMR (400 MHz, methanol-
gy 5=828(d J= 16 Hz,
1H), 7.96 - 7.86 (m, 2H), 7.14
(,J=7.2Hz, 1H),8.56 (1, J =
27 7.6 Hz, 1H), 6.39 (d, J= 8.4

Hz, 1H), .57 (g, J = 6.8 Hz,
1H), 4.17 - 4.03 (m, 4H), 2.35 -
219 (m, 4r), 1.71 {d, J= 8.8
Hz, 3H).F NMR (400 Mz,
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CD30D) 8 = -88.62. LCMS
[M+H] " = 463 1.
NC Sy Ny ~CN H NMR (400 MHz, methanol
Y N
\l/:[ I P d)5=828(d, J=18Hz,
NT N
\/L L\/ E - 1H), 7.96 - 7.88 (m, 2H), 7.14
¢ HNT “Me - N ] . e
E : , J=7.2Hz, 1H), 856 (1, J=
HO™ Y | 768 Hz, 1H), 839, J=8.4
28 x Mz, 1H), 5.57 (q, J = 6.8 Hz,

{Fy-2-{(1-2,7-dicyano-3-(4 4-diflucropiperidin-t-

yhquinoxalin-5-yhethybamino)benzoic acid

1H), 4.17 - 4.03 (m, 4H), 2.35 -
219 (m, 4H), 1.71 {d, J= 6.8
Hz, 3H). "9F NMR (400 MHz,
CD30D) & = -98.62. LCMS
IM+H] * = 463.1.

'+ NMR (400 MHz, methanol-
dy5=778(dd, J=12,76
Hz, 1H), 7.70 (d, J = 2.4 Hz,
1H), 7.59 (d, J = 2.4 Hz, 1H),
7.04-5.94 (m, 1H), 840 {, J =
7.6 Hz, 1H), 6.24 (d, J= 8.4

{(Ry-2-{{1-{7-chioro-2-cyano-3-{4 4~
diffucropiperidin-1-yhguinoxalin-5-

yhethylamino)benzolke acid

28 (8)-2-{(1-(7-chioro-2-cyano-3-(4 4~ He, 1H), 5.45 (g, J = 6.8 Hz,
diffuoropiperidin-1-yhquinoxalin-5~ 1H), 3.92 - 3.78 (m, 4H), 2.21 -
yhethyhaminolbenzoic acid 2.04 (m, 4H), 1.57 (d, J= 6.8
Hz, 3H). "F NMR (400 MHz,
methanoldy 8 = -88.51.
LCMS [M+H] * = 472.3.
H NMR (400 MHz, msthanol
- d 6=778d, J=12,786
QVF Hz, 1H), 7.70 (d, y = 2.4 Hz,
E F 1H), 7.59 (d, J = 2.4 Hz, 1H),
HGJJ\@ 7.04 -8.94 (m, 1H), .40 @, J
30 -

= 7.6 Hz, 1H), 6.24 {d, J= 8.4
Hz, 1H), 5.45 (g, J = 6.8 Hz,
1H), 3.92 - 3.78 (m, 4H), 2.21
- 2.04 (m, 4H), 1.57 (d, J =
8.8 Hz, 3H). 19F NMR (400
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MMz, CD-.0D) & =-2851.
LOMS [M+H] = 472.3.

31

(8)-2-((1-{2-cyano-3-(4 4-difluoropiperidin-1-yi)-

7-fiuoroquinoxalin-5-yhethyhaminoibenzoic acid

H NMR (400 MHz, methanol
d4y57.80 (brd, J=84 Hz,
1H), 7.59 (dd, J = 9.8, 2.4 Hz,
1), 7.47 - 755 (m, 1H), 7.04 -
746 (m, 1H), .53 (brt, J= 7.2
Hz, 1H), 634 (d, J= 8.4 Hz,
1H), 5.60 (q, J = 8.4 Hz, 1H),
3.89-3.97 (m, 4H), 214 - 2.34
(m, 4H), 1.68 (d, J = 6.8 Hz,
3H). °F NMR (400 MHz,
DMSO-ds) & = -98.53, -112.81.
LCMS [M+1] " = 456.1.

32

Y
LrO

O HN Me F
HO’j q
2

(F)y-2-((1-(2-cyano-3-(4 4-difluoropiperidin-1-y)-

7-fiuoroquinoxalin-5-yhethyhaminoibenzoic acid

TH NMR (400 MMz, methanol-
de 6§ 7.90 (brd, J= 8.0 Hz,
1H), 7.89 {(brd, J= 9.8 Hz,
H), 7.46 - 7.585 (m, 1H), 7.02 -
7A5(m, 1H), 653 (brt, J=7.2
Hz, 1H}, 8.33 (d, J= 8.4 Hz,
1H), 5.80 (g, J= 6.4 Hz, 1HD,
3.89-397 (m, 4H), 213-2.38
{m, 4H), 1.68 (brd, J=8.8 Hz,
3H). °F NMR (400 MHz,
DMSO-des) § =-88.53, ~112.81.
LOMS [M+1]* = 4581

N

\\\://
&
{Fy-6-chlore-3-{{(1-(2-cyano-7-cyclopropyl-3-{4 4~
difluoropiperidin-1-yhauinoxalin-5-

yhethyhamino)picolinic acid

TH NMR (400 MHz, CDCL) 6 =
10.69 (ors, 1H), 8.37 {brd, J =
8.4 Hz, 1H), 7.53 (d, J = 2.0 Hz,
1H), 7.49 (d, J = 2.0Hz, 1H),
743 (d, J = 8.8 Hz, 1H), .76
(d, J = 8.8 Hz, 1H), 5.48 (quin,
J = 8.8 Hz, 1H), 4.01 - 3.80 (m,
4H), 2.36 - 2.18 {m, 4H), 2.05 -
1.93 (m, 1H), 1.72 @, J = 6.8
Mz, 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+11: 513.1.
LOMS [M+1]": 507.1.
34

i
{Ry-B-chlorg-3-((1-{(7-chiorp-2-cyano-3-{4 4-

diffuoropipernidin-1-ybhguinoxalin-5~

yhethyhaminojpicolinic acid

Me N Ma
[ =
N Q
- F
O HN Me =

H NMR (400 MHz, DMSO-de)
5=12.94 (brs, 1H), 8.49 (d, J
= 6.8 Hz, 1H), 7.56 (s, 1H), 7.44
(d, J=16Hz 1H), 7.30 (d, J =

(FY-2-({1-{3~(4 4-difluoropiperidin-1-y)-2,7-
dimethylquinoxalin-5-yliethyhamino)benzoic

acid

HO™ ™y ] 9.2 Mz, 1H), 7.08 (d, J = 9.2 Hz,
35 Ny , oo
1H), 5.52 (quin, J = 6.8 Hz, 1H),
o 357 - 345 (m, 4H), 267 (5,
{Ry-6-chlore-3-({(1-(3-(4 4-diflugropiperidin-1~-yh- M), 2.41 (s, 3H), 2.28 - 2.13
2, 7-dimethyiquinoxalin-S-yhethyllamino}picolinic (m, 4H), 186 (d, J = 6.8 Hz,
acid 3H). LOMS [M+1]° = 478.1.
Me._ o~ N._ Mo H NMR (400 MHz, DMSO-ds)
\K/\,[\NIN, 5= 1264 (brs, 1H), 8.47 (d, J
lF = 8.0 Hz, 1H), 777 (dd, J= 2.8
G HNT Me N _ ‘
| ; Hz, 1.8 Hz, 1H), 7.54 (s, 1H),
HO™ 7.42 (s, 1H), 7.18 - 7.40 (m,
36 %

1H), 6.54 - 840 (m, 2H), 5.56
(m, 1H), 3.52 (m, 4H), 2.68 (s,
3H), 2.40 (s, 3H), 2.28 - 2.14
(m, 4H), 1.81 (d, J = 8.8 Hz,
3H). LOMS M+ 1] = 441 2.
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TH NMR (400 MHz, CDCL) 6 =
8.24 (br s, 1H), 8.03 (dd, J =
1.2,8.0 Hz, 1H), 7.61 (d, J= 2.0
Hz, 1H), 7.50 (d, J = 2.0 Hz,
1H), 7.26 - 7.18 (m, 1H), 6.62
, J=72Hz 1H), 837 (d, J =
37 (R)-2-({1-(2-cyano-7-cyclopropyl-3-(4,4- 8.4 Hz, 1H), 982 - &.52 (m,
difiuaropiperidin-1-yiiquinoxalin-5- 1H), 401 - 3.83 (m, 4H), 2.36 -
yhethylaminoibenzoic acid 219 {m, 4H), 2.07 - 1.96 (m,
1H), 1.72 (d, J = 6.8 Hz, 3H),
1.08 (dd, J = 1.8, 8.4 Hz, 2H),
0.88 - 0.80 (m, 1H), 0.77 - 0.69
(m, 1H). LOMS [M+1]*: 478.2,
38
{(Ry-2-{{1-(2-cyano-3-{4 4-difiuoropiperidin-1-yh-
7-methoxyquinoxalin-5-yhethybamino)benzoic
acid
Me,\/;, CN H NMR (400 MHz, CDCL) 6 =
8.03 (brd, J= 7.6 Hz, 1H), 7.73
) Qv (s, 1H), 7.71 (s, 1H), 7.59 (@, J
T = 1.6 Mz, 1H), 516 (quin, J =
39 MO @;;-:/S 5.8 Hz, 1H), 3.97 - 3.80 (m,
{R)-5-{(1-(2-cyano-3-(4 4-difluorcpiperidin-1-yt)- 4H), 292 (s, 3H), 232 - 2.22
7-methylquinoxalin-5-ylethyhaminoythiazote-4. | O *0 179 (8 S = 88 Hz,
carboxylic acid 3H). LCMS [M+1]* = 459.1.
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40

{Ry-2-chloro-5-({1-(2-cyano-3-{4 4~
difluoropiperidin-1-yh-7-methylguinoxalin-5-

yhethyhaminojthiazole-4-carboxyiic acid

H NMR (400 MHz, CDCl) b =
8.10 (ord, J=7.6 Hz, 1H), 7.73
(d,J=08Hz, 1H), 7.57 (d, J=
2.0 Hz, 1H), 5.08 (quin, J= 6.8
Mz, 1H), 3.96 - 3.82 {m, 4H),
2.54 (s, 3H), 2.33 - 2.22 (m,
4H), 1.78 (d, J = 6.8 Hz, 3H).
LOMS [M+Na] * = 515.1.

41

Ma N.__-CN
- H

O HN e =
HO)L\?)’\S

\me/
(Ry-2-({1-(Z2-cyano-3-{4 4-diftluoropiperidin-1-yl-
7-methylguinoxalin-5-yhethyhaminojthiophene-

3-carboxylic acid

42

Me .~ N.__.C

o

{;4 T\JN
~ i
N N/ N/\L
F
)?\(HN Me K/ .

{(R}-3-({1-(Z2-cyano-3-{4 4-diftluoropiperidin-1-yl-
7-methylguinoxalin-5-yhethyhamino)thiophene-

2-carboxylic acid

43

Me. .z /NICN
o
Y N: :CFS

O HNT "Me
HO™ Y |
Na
Ci
S-chioro-3-{{{1R)}-1-(2-cyano-7~-methyl-3-(1-
{rifluoromethy-3-azabicyclof3. 1 .0lhexan-3-

yhguinoxalin-S-yhethylaming)picolinic acid
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44

{Ry-B-chioro-3-((1-{Z2-cyano-3-cyclopropyl-7-

methviguinoxalin-5-yhethylamino)picolinic acid

H NMR (400 Mz, 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), 6.98 (d, J
= 8.80 Mz, 1H), 5.52 (m, 1H),
2.86 - 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.__z~__.N._.CN

Q

&-chioro-3-{{(1 F)-1-2-cyano-7-methyl-3-G-
{rifluoromethyhpiperidin-1-yhiquinoxalin-5-

yhethyhamina}picolinic acid

H NMR (400 MHz, DMSO-ds)
5= 12.95 (brs, 1H), 8.56 - 8.44
(m, tH), 7.72 - 7.84 (m, 2H),
7.32 - 7.25 (m, 1H), 7.10 - 6.95
(m, tH), 5.51 - 5.39 (m, 1H),
450 (brt, J = 9.2 Hz, 1H), 4.42
- 4.31 {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
(m, tTH), 1.93 - 1.84 (m, 1H),
176 - 162 (m, 5H). LOMS
IM+Nal* = 541.2.

4864

Me N..__.CN

KL
S \N N‘/\\'{'&CFB
O HN Me N7

HO

g-chiloro-3-({(R)-1-(2-cyano-7-methyl-3-((&}-3-
{trifluoromethyhpiperidin-1-yhguinoxalin-5-

yhethyhamino}picolinic acid

H NMR (400 Mz, DMSO-ds)
B =12.98 (br s, 1H), 8.48 (brd,
J = 8.8 Hz, 1H), 789 (s, 1H),
785 (d, J = 16 Mz, 1H), 7.28
(d,J=92Hz, 1H), 698 (d, J=
9.2 Hz, 1H), 548 - 5.43 (m,
1H), 4.52 (bor d, J = 12.8 Hz,
1H), 4.36 (br d, J = 136 Hz,
1H), 3.28 - 3.13 {m, 2H), 2.91 -
2.78 Gm, 1H), 2.43 (5, 3H), 2.08
- 2.00 ¢m, 1H), 1.92 - 1.84 (m,
1H), 1.76 - 1.60 (m, 5H). LCMS
M-} = 517.2.
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AN ]\/ H NMR (400 MHz, DMSO-ds)
f=12.98 (brs, 1H), 8.52 (brs,

W x> NA\E \CFg Y E ) (
1H), 7.88 (s, 1H), 7.68 (s, 1H),

O HN " B "
7.29 (d, J = 8.8 Hz, 1H), 7.06
/Lk%’ d, J = 8.8 Hz, 1H), 545 (m,

N
= 1H), 449 {(br d, J = 124 Hz,
488 Ci

§-chiore-3-(({R)y-1 7-methyb-3-{(R}-3-
{trifluoromethyhpiperidin-1-yhguinoxalin-5-

-(2-cyano-

yhethyhamino)picolinic acid

1H), 4.37 (bor d, J = 136 Hz,
1H), 3.28 - 3.18 {m, 2H), 2.93 -
2.74 Gm, 1H), 2.43 (5, 3H), 2.08
- 2.01 m, 1H), 1.93 - 1.84 (m,
1H), 1.76 - 1.62 (m, 5H). LCMS
[M+Naj * = 541.1.

47A

Cl
§-chioro-3-({(1 By-1-(Z-cvans-7-methyl-3-((1 5)}-1-
{triffuoromethyi}-3-azabicyclof3. 1 0lhexan-3-

yhguinoxalin-5-yhethyhamino)picolinic acid

478

HO

LEII o
%

g-chioro-3-{{{1 Ry-1-(2-cyano-7-methyl-3-{(1R)-1-
{triffuoromethyl}-3-azabicyciof3.1 .0thexan-3-

yhquinoxalin-S-yhethylamino)picolinic acid
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/\ T NMR (400 MHz, DMSO-d8)
Me = N ]
Z &= 852 (d J= 8.4 Hz, 1H),
R, A - - -
N U 748 (d, J = 0.8 Hz, 1H), 7.39
O HN Me FF d, J=168Hz 1H), 7.28 (d, J =
m)% 8.8 Hz, 1H), 7.05 (d, J= 9.2 Hz,
N | 1H), 5.56 - 5.46 (m, 1H), 3.58 -
48 T
& 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-y)-7-methylquinoxalin-5- | (M. 4, 1.85 {d, J = 8.8 Hz,
yhethyhamino)picolinic acid 3H), 1.24 - 199 (m, 2H), 147 -
1.15 (m, 2H). LCMS [M+1] " =
502.1.
Me\/ 1 NMR (400 MMz, DMSO-ds)
j\ 5=12.99 (brs, 1H), 8.49 (brd,
I \/jv J = 7.2 Hz, 1H), 7.79 (s, 11,
Q HN 770 (d, J = 16 Hz, 1H), 7.27
Ho” N | (d, J=8.8Hz, 1H), 7.05 (d, J =
49 Na ,
9.2 Mz, 1H), 5.53 (quin, J= 6.4
ol Hz, 1H), 3.57 {brt, J = 4.8 Hz,
{(Fy-6B~-chiorg-3-({1-(3-(4, 4-difluoropipanidin-1-ybh- 4H), 2.46 (s, 3H), 2.26 - 2.13
7-methyi-2-drifluoromethybguinoxalin-5- (m. 4H), 1688 (@ J = 6.5 Hz,
yhethyBaminojpicolinic acid 3H). LOMS [M+23] * = 552.1,
T NMR (400 MHz, DMSO-dg)
? I &=12.70 (brs, 1H), 8.51 (br d,
J= 4.4 Hz 1H), 779 (dd, J =
HN e \/TF } . X
1.8, 8.0 Hz, 1H), 7.77 (brs, 1H),
HO / P - . .
| 7867 (d, J= 1.6 Hz, 1H), 7.18 -
D
50 \/ 7.09 (m, 1H), .50 ¢, J= 7.2 Hz,
{Ry~2-((1-{3~(4 4-difluoropiperidin-1-yi}-7-methyl 1H), 844 (d, J = 8.4 Hz, 1H),
2-(triflugromethylquinoxalin-5 5.6 - 546 (m, 1H), 3.58 (br 1, J
yhethyhaminolbenzoic acid = 5.6 Hz, 4H), 2.45 (s, 3H), 2.28
~243(m, 4H), 184 (d, J= 6.8
Hz, 3H). LOMS [M+1]* = 405.3
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Bt N -CN H NMR (400 MMz, CDCl) & =
\E::[TJ;N:ELN’ 8.24 (s, 1+), 8.00 (d, J = 8.0 Hz,
D\_; 1H), 7.89 {5, 1H), 786 {d, J =
T HFEE Me F 1.6 He, 1H), 719 {di, J = 1.8,
HOJ@ 7.6 Hz, 1H), 6.50 (1, J = 7.6 Hz,
1H), 6.35 (d, J = 8.4 Hz, 1H),
51 (R)-2-({(1-(2-cyano-3-(4 4-difluoropiperidin-1-yh- 5.67 - 5.46 (m, 1H), 4.04 - 3.1
7-ethviquinoxalin-5-yhethyhyamincbenzoic acid (m. M), 278 (g, J = 76 Hz,
2H), 2.36 - 2.18 (m, 4H), 1.71
d, J=68Hz 3H), 126 4, J=
7.6 Hz, 3H). LCMS [M+1]* =
486.2.
e 2 /NICE
Lo
(=) HN Me | FF
A
52 he
92!
{(Fy-8~-chlorg-3-({1-(2-chloro-3-{4 4-
difluoropiperidin-1-yh-7-methylguinoxalin-5-
yhjethyhamino)picolinic acid
Me NGl H NMR (400 MHz, DMSO-ds)
\(/ELNINl & =907 - 885 (m, 1H), 7.78
- (dd, J = 1.8, 8.0 Hz, 1H), 7.57
HIC Me L\/ F} (s, 1H), 7.53 (d, J = 1.6 Hz, 1H),
HO’ 742-8.96 (m, 1H), 6.44 ¢, J =
53 76Hz 1H), 633, J=84Hz,
{(Ry-2-{(1-{2-chioro-3-(4 4-difluoropiperidin-1-yh- 1H), 5.53 - 5.46 (m, 1H), 3.68
7-methylguinoxalin-5-yhethylamino}benzoic (br i, J =48 Hz, 4M), 241 (s,
acid 3H), 2.27 - 218 (m, 4H), 1.59
d, J = 68 Hz, 3H). LCMS
IM+1]* = 461.2.
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Me N Me H NMR (400 Mz, DMSO-ds)
“ I B =853 (brd J=7.2Hz, 1H),
NN
Oﬁ' 7.55 (5, 1H), 7.43 (d, J = 1.6 Hz,
¢ Hit Me F 1H), 7.18 (d, J = 8.8 Hz, 1H),
HO™ ™ | 7.03 (d, J = 8.8 Hz, 1H), 5.53
54 N )
(m, 1H), 3.51 (m, 4H), 2.67 (5,
Me

(R3-3-({(1-(3-{4 4-difluoropiperidin-1-yi)-2,7-
dimethylquinoxalin-S-yhethyhamino}-6-

methyipicolinic acid

3H), 2.40 (s, 3H), 2.33 (s, 3H),
2.25-2.15 (m, 4H), 1.85 (d, J
8.8 Hz, 3H). LCMS [M+1] *
456.1.

Me

H NMR (400 MHz, CD:0D) 6
=786(dd, J=1.6, 84 Hz 1H),
7.53(d, J=2.0Hz, 1H), 748 (s,

{Ry-6-chloro-3-((1-(2-cyano-3-(3,3~
dimethylazetidin-1-yh-7-methylquinoxalin-5-

yhethyhamino)picolinic acid

9 1H), 7.15 - 6.99 (m, 1H), 6.47
HO™ | ¢, J=76Hz, 1H), 638, J=
S5 = 8.8 Hz, 1H), 5.52 (q, J= 6.4 Hz,
{Ry-2-((1-{2~cyano-3-(3,3-dimethylazelidin-1-yi}- 1H), 4.25 - 4.04 (m, 4H), 2.36
7-methylguinoxalin-S-yhethyhaminoibenzoic (s, 3H), 1.83 (d, J = 6.8 Hz, 3H),
acid 1.40 (5, 6H). LOMS fM+1] ‘=
418.1.
Me o~ N CN H NMR (400 MMz, CD:0D) &
- i\\\N | " =756 (d, J = 1.6 Hz, 1H), 7.53
) Le-Me (s, 1H), 7.19 (d, J = 8.8 Hz, 1H),
Q HN Me Me 702 (d, J =92 Mz, 1H), 5.48
56 HO™ | (@ J=6.8Hz, 1H), 423 - 418
N\\T (m, 2H), 4.16 - 410 (m, 2H),
cl

2.41 (s, 3H), 1.70(d, J= 6.8 Hz,
3H), 1.40 (s, 8H). LOMS [M+1]
= 451 2.
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e /IN CN H NMR (400 MHz, CDOD) 6
i T[ =7.87 (dd, J= 1.8, 8.0 Hz, 1H)
D \N/ N/\W . : ) b M )
L\/O 7.65d, J=18Hz, 1H), 7.81 (5,
O HN Me - - .
1H), 7.19 - 7.00 (m, 1H), 8.49
HO™ Y | 4, J=78Hz 1H), 841 U=
57 X
8.4 Hz, 1H), 5857 {g, J= 8.8 Hz,
(R)-2~((1~(2-CyanO-7~ETie‘(hyi~3— 1 H), 306 - 3187 (n’i, 4H\), 383 -
morpholinoquinoxalin-S-ylethyhamino)benzoic | 4 7q (m, 4H), 2.44 (s, 3H), 1.67
acid (@ J = 6.8 Hz 3H). LCMS
(M) = 418.1.
Me. o~ N -CN H NMR (400 MHz, D00} &
I =788 {d, J= 1.8 Hz, 1H), 7.63
k\/‘:" (s, 1H), 718 {d, J= 9.2 Hz, 1H),
702 (¢, J =82 Hz, 1H), 553
55 (6, J=6.8Hz, 1H), 3.08-3.86
(m, 4H), 3.83 - 3.72 (m, 4H),
2.46 (s, 3H),1.73 (d, J= 8.8 Hz,
{R)-8-chioro-3-((1-(Z2-cyano-7-methyl-3- IH). LCMS [M+1T = 453.2.
morpholinoguinoalin-5-yhethyhamino)picolinic
acid
Me. o~ N _-CN H NMR (400 MHz, CD0D) 8
e A I =7.87 (dd, J=1.2, 8.0 Hz, iH),
N™ TN .
LAy TET{d, J=18Hz 1H), V.52 (s,
G HN Me -t 1H), 7.15 - 6.97 (m, 1H), 6.48
HO™ S | 4, J=78Hz 1H), 838, J=
58 e
8.4 Hz, 1H), 553 (g, J= 8.4 Hz,
{FR)-2-{{(1-(2~cyano-7-methyh-3-(2-0xa-6- 1H), 4.90 (s, 4H), 4.68 - 4.60
azaspirof3. 3theptan-8-yhauinoxalin-5- (m, 4H), 2.39 (s, 3H), 1.65 (d, J
yhethyhaminolbenzoic acid = 8.4 Hz, 3H). LOMS [M+1} =
430.2.
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Me TH NMR (400 MHz, CD0D) 6 =
I 780(d J=16Hz 1H), 7.57 (s,
1H), 7.20 (d, J = 9.2 Hz, 1H),
= Me 7.05 (d, J = 9.2 Hz, 1H), 548
s0 HQ T | (@, J=6.8Hz, 1H), 4.91 (s, 4H),
472 - 467 (m, 2H), 464 - 4.59
¢ (m, 2H), 2.43 (s, 3H), 1.72 (d, J
{R)-8-chioro-3-((1-(2-cyano-7-methyl-3-2-0xa-6- | 6.8 Hz, 3H). LOMS [M+1] =
azaspiro}3. 3lheptan-8-yhouinoxalin-5- 4653
yhethyBaminojpicolinic acid
Me. . Ny CN H NMR (400 MHz, CD:0D) &
. \le”\, = 7.86{3 {dd, J= 1.2,(8.() Hz, 1H),
o e K/’E‘I"MQ 7.?1 {s, 1H}, ?'5,,8 (s, ,1 H), 7.18
Me 705 (m, 1H)L 880 J=76
51 HO™ | Hz, 1H), 6.28 (d, J = 8.4 Hz,
= 1H), 5.58 (q, J = 6.4 Hz, 1H),
{(Ry-2-{(1-{Z2-cyano-3-4 4-dimethyipiperidin-1-yi)- 378 (1, J= 58 Hz, 4H), 2.42 (s,
7-methyiguinoxalin-5-yhethyDamino}benzoic 3H), 1.68 - 160 (m, 7H), 1.08
acid (s, BH). LOMS [M+H]": 444 2.
H NMR (400 MHz, CD30OD) 8
/i \[ = 782 {brs, 2H}, 7.20 {d, J =
HN k\/\ Me 8.8¥ Hz, 1H), 7.02 {(d, J= 8.2 Hz,
1H), 5.54 (n, J = 6.4 Hz, 1H),
62 P"O I ; 3.81 - 3.72 (m, 4H), 2.45 (5,
X 3y, 1.72 (d, J = 6.8 Hz, 3H),
¢l 182 ¢, J= 5.6 Hz, 4H), 1.08 (s,
{R)-8-chioro-3~{{(1-(2-cyano-3-(4,4- BH). LOMS [+H] 7 479.1.
dimethylpiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid
H NMR (400 MHz, CD:0D) &
I =7.89 (d, J=7.6 Hz, 1H), 7.59
\)vesw (s, 1H), 7.53 (brd, J = 3.2 Hz,
53 §oH Ve 1H), 7.15 - 7.06 (m, 1H), .40
HO a E (brt, J=7.2Hz, 1H), 8.41 (d, J
= = 8.4 Hz, 1H), 5.55(q, J= 6.4
Hz, 1H), 4.44 - 435 (m, 2H),
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(R)-2-{(1-(Z-cyano-3-(3-methoxy-3- 4.28 (dd, J=10.8, 12.0 Hz, 2H),
methylazetidin-1-yh-7-methylquinoxalin-5- 336, J=08Hz, 3H), 240 (5,
yhethyhaminolbenzoic acid 3H), 165 (d, J = 8.8 Mz, 3H),
162 (3, 3H). LCMS [M + 1] =
432 2.
Me & /?\5 LN H O NMR (400 MHz, CD:0D) &
N I = 751 (s, 1H), 7.58 (s, 1H),
NN
LA-OMe 722 (4, J =92 Hz, 1H), 7.07
¢ A
§ H e Me (@ J=92Hz 1H), 551 (q, J =
HO™ 7 8.8 Hz, 1H), 4.48 - 4.24 (m,
84 N
B 4H), 3.37 (5, 3H), 2.45 (s, 3H),
“ 1,73 (d, J= 6.8 Hz, 3H), 1.62 (s,
{(FRy-6-chlore-3-{(1-(2-cyano-3-(3-methoxy-3- 3H). LOMS IM + 11 = 467.1.
methylazetidin-1-y}-7-methylquinoxalin-5-
yhethyhamino}picolinic acid
Mea 5 /N CN H NMR (400 MHz, C:0D) 8
]: =790, J=1.6Hz, 1H), 7.88
N \N N/\\ {d, J ’izéH “iHE?!Q’Eh?S?
i M =1, Z, Jy fe T
O HNT "Me l\/\?me .
CFy (m, 1H), 765 (@, J = 1.8 Hz,
HO‘ 1H), 7.80 (d, J = 0.88 Hz, 1H),
710 (ddd, = 1.8, 7.1, 8.6 Hz,
{(Fy-2-{{1-{2-cvano-7-methyl-3-(4-methyl-4- 1H), 6.53 - 646 (m, 1H), 6.4
85 (rifluoromethybpiperidin-1-ylquinoxalin-5- (@, J= 8.6 Hz, 1H), 5.60 (g, J =
yhethylamino}benzoic acid 6.8 Hz, 1H), 4.96 (ord, J= 13.8
Hz, 2H), 3.50 - 3.37 (m, 2H),
2.44 (5, 3H), 222 - 2.08 (m,
2H), 1.78 - 1.70 (m, 2H), 1.68
(d, J = 6.8 Hz, 3H), 1.38 (3, 3H).
LOMS [M+H]": 4881,
Me N._ _.CN H O NMR (400 MHz, CD:0D) &
LI
= 7.66 (s, 1H), 7.83 (br s, 1H),
3 \N N 7.20 {d, J =88 Hz, 1H), 7.04
. K/\_,Me . ( : R Z, )7 .
O HN Ma ; - N = -
56 CF, (d, J=0.2 Hz, 1H), 5.54 (q, J =
HO™ ™y | 8.8 Hz, 1H), 424 (br ¢, J =
N*‘r 12.8Hz, 2H), 3.50 - 3.35 (m,
o 2H), 2.48 (s, 3H), 212 (dt, J =
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{Ry-6-chioro-3-{(1-(2-cyano-7-methyl-3-(4-
methyi-4-{rifluoromethyhpiperidin-i-

yhquinoxalin-5-yhethyhaminoe)picolinic acid

4.0, 12.8 Hz, 2H), 1.73 (or d, J
= 6.8 Hz, 5H), 1.37 (s, 3H).
LOMS [M+Na": 555.1.

87

{Ry-2-{{1-(2-cyano-3-cyclopropyh7-

methyiguinoxatin-5-yliethyhaminoibenzoic acid

H NMR (400 MHz, CD:0D) 6
=7.88 (dd, J= 1.2, 8.0 Hz, 1H),
7.72 (s, 2H), 7.14 - 7.04 {m,
1H), B.48 {1, J = 7.2 Hz, 1H),
8.32 (d, J = 8.4 Hz, 1H), 5.64
(q, J = 6.8 Hz, 1H), 2.72 - 2.64
(m, 1H), 2.48 (s, 3H), 1.64 (d. J
= 6.8 Mz, 3H), 1.44 - 1.32 {m,
4H). LOMS [M+1]* = 373.1,

&3

{Ry-2-({1-(Z-cyanc-7-methyl-3-(pyrrolidin-1-

yiguinoxalin-5-yhethyhamino)benzoic acid

TH NMR (400 MHz, CD:0D) b
= 7.87 (dd, J= 1.8, 8.0 Hz, 1H),
7.53 (d, J= 2.0 Hz, 1H), 7.49 (s,
1H), 7.08 (ddd, J=1.8,7.2, 8.8
Hz, 1H), 8.51 - 8.44 {m, 1H),
837 (d, J = 8.4 Hz, 1H), 5.54
(Q, J = 6.8 Hz, 1H), 3.96 - 3.88
(m, 4H), 2.38 (s, 3H), 2.10 (td,
J=3.8, 6.8 Hz, 4H), 184 (d, J
= 6.4 Hz, 3H). LOMS [M+H]" =
402.2.

&4

Me\r/\/,j‘NE[CN

E SN

Y N/\>
. "

P L

G HNT "Me
do
_
Ci
{Fy-G-chioro-3-({(1-(2-cyano-7-methyh-3-
{pyrrolidin-1-yhauinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.53(s, 1H), & = 7.50(s, 1H)
719 (d, J = 8.8 Hz, 1H), 7.01
(d, J= 8.8 Hz, 1H), 550 (q, J =
8.8 Hz, 1H), 4.05 - 3.77 (m,
4H), 2.40 (s, 3H), 210 (td, J =
3.5,6.4 Hz, 4H), 1.71 (d, J=6.4
Hz, 3H). LCMS [M+Na] =
459.2.
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Me g N -CN H NMR (400 MHz, CDOD) 6
S A I - = 760 (s, 1H), 7.57 (s, iHD),
N N i
‘L:><;: 7A8 (@, 4 = 8.2 He, 1H), 7.02
Q RN Me (= 9.2 Hz, 1H), 5.50 (g, J =
}-i-::)/l\f”’!\ij 6.8 Hz, 1H), 438 - 4.14 (m,
70 N !
4H}, 2.66 - 2.55 (m, 2H), 2.43
“l (s, 3H), 1.73 (d, J= 6.8 Hz, 3H).
{K)-8-chioro-3-((1-(2-cyanc-3-(3,3- LOMS [M+Nal' = 495.1.
diffluoropyrrolidin-t-ylj-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
H NMR (400 MHz, D00} &
= 7.87 (dd, J= 1.8, 8.8 Hz, 1H),
758 (d, J= 20 Hz, 1H), 7.56 -
7.52 (m, 1H), 7.07 (ddd, J= 1.8,
7.2,8.4 Hz, tH), 6.50 - 8.44 {m,
71 1H), .38 (d, J = 8.4 Hz, 1H),
{FRy-2-({1-{2-cyano-3-(3 3-difluoropyrrolidin-1-yi)- 553 (g, J = 6.4 Hz, 1H), 4.36 -
7-methyiguinoxalin-5-yhethyDamino}benzoic 424 {m, 2H), 423 - 413 {m,
acid 2H), 2.65 - 2.53 (m, 2H), 2.40
(5, 3H), 188 (d, J= 6.4 Hz, 3H).
LCMS [M+H] "= 438.2.
Me o N : CN Purified by SFC after
S I sapenification: First gluting final
NTON OMe i o o
{ product {Example 7243 ™M
f HE Me NMR (400 MHz, CD:0OD) § =
HO™ 7.76 (brd, J= 7.6 Hz, 1H), 7.54
o
(s, TH), 7.38 (5, 1H), 882 {4, J
S Ao - L2 L ; N
_ 2-{{{R)-1-(2-cyano-3-({5)-3-methoxypyrrolidin-1- | _ 7.6 Hz, 1H), 634 ¢, J = 7.2
and yi}-7-methylquinoxalin NKyi)ethy!)ammo)benzoac Hz, 1H), 6.14 (d, J = 8.4 Hz,
798 acid 1H), 5.44 (g, J = 6.8 Hz, 1H),
OR
412 (wd, J=4.0Hz, 1H), 3.98
Me N CN ,
\ij«: I - 3.82 (m, 4H), 3.32 (s, 3H),
NN e 2.28 (s, 3H), 2.21 - 2.14 (m,
: Mo L/ 1H), 2.12 - 2.08 (m, 1H), 1.52
(d, J = 88 Hz, 3H) LCMS
[MH+1] " = 4320,
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2-{{({R1-{2~cyano-3-{R)y-3-methoxypyrolidin-i-
yi)-7-methyiquinoxalin-5-yhethyhaminoYbenzoic

acid

Second eluling final product
{Example 72B): 'H NMR (400
MHz, CD0D) 6 =788 (dd, J=
1.8,80Hz, 1H),7.88(d,d=186
Hz, 1H), 7.52 (s, 1H), 712
{ddd, J= 1.8, 7.2, 84 Hz, 1H),
B8.52-648(, J=72, 1H), 6.40
{d, J=84Hz 1H), 5588 (g, J=
6.8 Hz, 1H), 4.24 - 4.20 (m,
1H), 4.10 - 3.98 (m, 4H), 3.42
{s,3M), 240 (s, 3H), 2.32-2.28
(m, 1H), 2.22 - 2142 (m, 1H),
1.86 {d, J= 6.8 Hz, 3H). LCMS
(M1 = 432.0.

73

Mew_ N\ _-CN

998
¢ NN }«::-Me

O HN Me
HO' =
N
Ci
&-chioro-3-{{(1 )-1-{2-cyano-3-G-
methoxypyrrolidin-t1-yh-7-methylguinoxalin-5-

yhethyhamina}picolinic acid

First eluting isomer:

H NMR (400 MHz, methanol-
da) G=7.55 (s, iH), 7.53 (5, 1)
7.20 {d, J= 8.2 Mz, 1H), 7.02
{d,J=88Hz, 1H), 5.58- 548
{m, 1H), 5.82 (g, J = 8.4 Hz,
1H), 4.24 - 418 {m, 1H), 4.08 -
3.92 (m, 4H), 3.41 (5, 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 eluling isomer:

H NMR (400 MHz, methanol
dgy & = 7.58 (s, 1H), 7.54 (s,
1H), 7.20 (d, 4 = 8.8 Hz, 1H),
7.02 (d, J = 92 Hz, 1H), 5.51
(g, J=868Hz 1H), 423 - 417
{m, 1H), 4.07 ~ 3.82 (m, 4H),
3.42 (s, 3H}, 2.42 (s, 3M}, 2.33
- 223 {m, 1H), 2.21 - 2.08 {m,
1H), 1.72 (d, J = 6.8 Hz, 3H).
LOMS [M+1]* = 487.3.
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N
S,
Me e I N\j://
S
\ N
/)\ H e

H NMR (400 MHz, CD:0D) 5
=781 - 7.52 (m, 2H), 7.19 {dd,
J=7202Hz 1H),8.94 (, J=

P

2-{{{(F-1-(2-cyano-3~-({({{R)-2,2-difluoro-1-
methvicyclopropybmethyhaming)-7-

methviquinoxalin-S-ylethyhamino)benzoic acid

O HN® "Me 8.8 Hez, 1H), 870 - 5558 (m,

HO)E\/’L\, g 1H), 3.96 - 3.75 (m, 2H), 2.42

“ Ng\,}/l’i F (s, 3H), 189 (dd, J= 16,864

l Hz, 3H), 1.59 - 1.48 (m, 1H),

§-chioro-3-(((1 R)-1-(2-cyano-3-({((2, 2-difluoro-1- | 1.35 (s, 3H), 1.27 - 113 {m,

methylcyclopropyhmethyhamino)-7- 1H). LOMS [M + Naj * = 509.1.
methylguinoxalin-5-yhethyllamino)picolinic acid

MmNy ,;,N F‘urﬁﬁe.d t‘)y SFC prior o

“ | r saponification:

N° NH Mo First eluting isomer leading to

O HNT "Me L\g final compound 75A: 'H NMR

O™ | fx; (400 Mz, CDOD) & = 7.80

™ (dd, J = 1.6, 8.0 Hz, 1H), 7.80

2-({{R)-1-(2-cyano-3-{{(8)-2,2-difluoro-1- d,J=20Hz, 1H), 7.85 (d, J=

methyleyclopropyhmethyhaming)-7- 0.8 Hz, 1H), 712 - 7.06 (m,

methylquinoxalin-5-yiethyhamino)benzoic acid | 1H), .51 (, J = 7.2 Hz, 1H),

AND 634 (d, J = 84 Hz, 1H), 5606

N (g, J =68 Hz, 1H), 3.96 - 3.80

25 @i \ {m, 2H), 241 (5, 3H), 163 (d, J

NH = 6.8 Hz, 3H), 1.60 - 1.52 (m,

:Z; /““"mg \ 1Hy, 1.38 ¢, J = 2.0 Hz, 3H},

1.22-1.14 (m, 1H). LCMS M +
11 = 4821

Second eluling isomer leading
to final compound 75B: H
NMR (400 MMz, CDOD) § =
7.91 {dd, J = 1.8, 8.0 Hz, 1H),
7.59(d, J=16Hz, 1H), 7.55 (5,
1H), 714 - 7.05 (m, 1H), 6.52
,J=72Hz, 1H), 834, J=
8.4 Hz, 1H), 564 (g, J=6.8 Hz,
iH), 3.98 (brd, J = 144 Hz,
PH), 377 (d, J = 148 Hz, 1H),
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241 (s, 3H), 1.63 (d, J= 6.4 Hz,
3H), 1.61 - 1.53 (m, 1H), 1.37 -
1.33 (m, 3H), 1.22 - 1.14 (m,
1H). LOMS [M + 1] = 452.1.

Me o /

H NMR (400 MHz, CD:0D) 6
=788 (dd, J=18, 8.0 Hz, 1H),
7.58 (d, J = 2.0 Hz, 1H), 7.53
d,J=08Hz, 1H), 713 - 704

methylpiperidin-1-yi}-7-methyiguinoxalin-5-

yhethyhamino}picolinic acid

Hg F _ (m, 1H). 6.53 - 6.44 (m, 1H),
76 €8.36 (d, J = 84 Hz, 1H), 5.59
{(Ry-2-{{1-2-cyano-3-{{3,3- (g, J=68Hz iH), 4.54 - 434
diftuorccyciobutyamino)-7-methyiguinoxalin-5- | (m, 1H), 3.18 - 2.88 (m, 2H),
yhethyhaminojbenzoic acid 2.85 - 273 {m, 2H), 2.39 (s,
3H), 183 (d, J = 6.4 Hz, 3H).
LCMS [M+1] "= 438.1.
N H NMR (400 MHz, CD0D) 8
= N\ el
\/EE j\ = 760 (s, 1H), 7.59 (s, 1H),
S & )
NTONH T.20 {d, J = 8.8 Hz, 1H), 8.97
{d, J=982Hz, 1H), 561 - 555
o /7 (m 1H), 4.52 - 443 (m, 1H),
77 HO E FF
NQT 3.20-3.04 (m, 2H), 2.96 - 2.76
& (m, 2H), 2.44 (s, 3H), 1.71 (d, J
{R)-B-chloro-3-{(1-(2-cyano-3-({3,3- = 6.8 Hz, 3H). LOMS [M+Nal "
difiuorocyciobutyllamino)-7-methyiguinoxalin-5- | = 4851
yhethyBaminojpicolinic acid
1 { =
Mo ,N\\\V/’;”;N H NMR (400 MHz, CD:.00) &
’ j\ = 7.69-7.58 (m, 2H), 718 (d, J
Ry BN Me
N bCQ =92 Hz, 1H), 7.02 (d, J = 8.2
HN™ "Me = Hz, 1H), 552 (g, J = 6.8 Hz,
HOY' e l 1H), 4.38 ~ 4.20 (m, 2H), 3.56 -
78A N 3.44 (m, 1H), 3.26 - 318 (m,
i 1H), 2.46 (s, 3H), 2.42 - 2.15
g-chloro-3-(({R)-1-(2-cyano-3-{{R)-4 4-diffuoro-3- | (m, 3H), 1.73 (d, J = 8.8 Hz,

aH), 115 (d, J = 6.8 Hz, 3H).
LOMS [MeH] *: 501.2.
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788

&~chiloro-3-({{(R)-1-(2-cyang-3-{{5)-4,4-difluoro-3-
methylpiperidin-1-y}-7-methyiquinoxalin-5-

yhethyBaminojpicolinic acid

H NMR (400 MMz, CD0D) 6
=7.72-7.58 (m, 2H), 7.20 d, J
=92 Hz, 1H), 7.02 d, J = 9.2
Mz, 1H), 5.54 (g, J = 6.8 Hz,
1H), 4.42 - 4.14 (m, 2H), 3.55 -
3.41 (m, 1H), 3.28 (br dd, J =
11.2,12.8 Hz, 1H), 2.46 (3, 3H),
2.43-2.10 (m, 3H), 1.73 (d, J =
8.8 Hz, 3H), 1.14 (d, J= 6.8 Hz,
3H). LCMS [M+1]" = 501.2.

TOA

2-{{F)-1-2-cyano-3-({5)-4 4-difluoro-3-
methylpiperidin-t-yi)-7-methylguinoxalin-5-

yhethylhamino}benzoic acid

H NMR (400 MHz, CD:0D) 8
= 7.88 (br d, J = 8.0 Hz, 1H),
7.65 (s, 1H), 7.80 (brd, J= 7.2
Hz, 1H), 7.00 (g, J = 6.8 Hz,
1H), 6.53 - 6.44 (m, 1H), 6.40
(d, J = 8.4 Hz, 1H), 5.57 (q, J =
8.8 Hz, 1H), 4.37 - 4.15 (m,
2H), 3.55 - 3.42 (m, 1H), 3.28 -
3.18 (m, 1H), 2.44 (brd, J= 4.0
Hz, 3H), 2.40 - 2.08 (m, 3H),
167 (d, J = 6.8 Hz, 3H), 1.13
d, J = 68 Hz, 3H). LOMS
IN+1] "= 466.2.

2-{{(F1-{2-cyano-3-((R)-4 ,4-difluoro-3-
methylpiperidin-1-yi}-7-methyiguinoxalin-5-

yhethylamino}benzoic acid

TH NMR (400 MHz, CD:0D) 6
=7.80 (dd, J= 1.2, 8.0 Hz, 1H),
7.88 (d, J= 1.8 Hz, 1H), 7.65 (5,
1H), 712 (6t, J = 1.8, 7.6 Hz,
1H), 8.52 @, J = 7.6 Hz, 1H),
8.42 (d, J = 8.4 Hz, 1H), 5.63 -
5.51 (m, 1H), 4.39 - 4.21 (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), 189 (d, J = 6.8 Hz, 3H),
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1.16 (d, J = 6.8 Hz, 3H). LCMS
INH] 4662,

80

8-chlore-3- ({1 R}-1-(2-cyano-3-(3,3-diflucro-4-
methvipyrrofidin-1-yh-7-methviguinoxalin-5-

yiiethyhaming}picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.60 (5, 1H), 7.56 (br d, J =
9.6 Hz, 1H), 7.19 (dd, J = 3.2,
9.2 He, 1H), 7.04 (dd, J = 5.2,
9.2 Hz, 1H), 5.49 (q, /= 6.4 Hz,
1H), 4.45 - 4.18 (m, 3H), 3.82 -
3.62 (m, 1H), 2.82 {it, J = 8.0,
16.4 Hz, 1H), 2.43 (d, J = 2.4
Hz, 3H), 1.73 (d, J = 6.4 Hz,
3H), 1.25 (d, J = 6.4 Hz, 3H).
LOMS [M+1]" = 509.1.

N
=

Mz Ny
X

D 2 - E
N E\‘J‘\\><F

{Ry-8-chiorg-3-{(1-(2-cyano-7-methyl-3-(1,1,2,2-
tetrafluorg-G-azaspirg{2.5joctan-8-yhguinoxalin-

S-yhethyllamino)picolinic acid

O HNT TMe
! Me
2-({(1 Ry-1-(Z-cyano-3-(3,3-diflucro-4-
methyvipyrrolidin-1~-yh-7-methyiquinoxalin-5-

yhethylamino)benzolke acid
- ; , _ -
Me Ne /?,/N H NMR (400 MHz, CDOD) &
j\ =7.88-782 (m, 2H), 718, J

P ’/\\\ ~

NN b F =88 Hez, 1H), 703 (d,J=838
O HNT Me \/\")g F Hz, 1H), 5.55 (g, J = 6.4 Hz,
- HO e FF 1H), 3.88 - 3.79 {m, 4H), 2.46

(s, 3H), 210 (s, 4H), 1.73 (d, J
= 6.4 Hz, 3H). LOMS [M+H] =
549.2.
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83

Cl
{Fy-G-chloro-3~({1~-(2-cyano-3-(3,4-
dihydroisoguinolin-2{1H)}-y-7-methylquinoxalin-

S-yhethyllamino)picolinic acid

H NMR (400 MMz, CD0D) 6
=783 (d, J = 3.8 Hz, 2H), 7.27
(ord, S= 4.4 Hz, 1H), 7.20 (d, J
= 4.4 Hz, 3H), 715 (d, J = 8.8
Mz, 1H), 7.00 (d, J = 8.8 Hz,
1H), 5.56 (g, J = 6.4 Hz, 1H),
4.92 (ord, J= 4.8 Hz, 2H), 4.12
{, J = 6.0 Hz, 2H), 3.12 (or t, J
= 5.6 Hz, 2H), 2.45 (s, 3H), 1.72
(d, 4 = 6.8 Hz, 3H). LCMS
[M+Nal = 521.1.

84

N
Me\{i,j:,N\f/
E g
A SEVEEY
O HNT "Me
HO SN
g

{Ry-2-{{1-(2-cyano-3-(3 4-dihydroiscguinolin-
201H-yh-7-methyiquinoxalin-5-

yhethylhamino}benzoic acid

H NMR (400 MHz, CD:0D) 8
=7.88 (d, J = 7.6 Mz, 1H), 7.61
(d, J = 10.8 Hz, 2H), 7.26 (br d,
J=44Hz, 1H), 719, J= 4.4
Hz, 3H), 7.08 (t, = 7.6 Hz, 1H),
8.49 (1, J = 7.8 Hz, 1H), 6.39 (d,
J=8.4Hz, 1H), 580 (g, J=6.8
Hz, 1H), 4.93 (d, J = 6.8 Hz,
2H), 412 (. J = 8.4 Hz, 2H),
3.13 (g, J= 4.8 Hz, 2H), 2.43 (s,
3H), 188 (d, J = 8.8 Hz, 3H).
LOMS [M+H] = 484.2.

85

{R)-8-chlore-3~{{1~-Z-cyano~-3-{B~cyano-3 4-
dihydroisoquinolin-2{(1H)-y-7-methylquinoxalin-

S-yhethyllamino)picolinic acid

TH NMR (400 MHz, CD:0D) 6
= 7.67 (s, 2H), 7.62 (s, 1H),
7.59 - 7.54 (m, 1H), 7.53 - 7.49
(m, tH), 7.15 (d, J = 8.8 Hz,
1H), .98 (d, J = 8.8 Hz, 1H),
5.51 (g, J = 6.4 Hz, 1H), 5.02 -
4.95 (m, 2H), 4.14 (¢, J= 8.0 Hz,
2H), 3.22 - 3.15 (m, 2H), 2.47
(s, 3H), 1.71 (d, J = 6.4 Hz, 3H).
LOMS [M+23] * = 548.1.
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86

Me /\[Nfi\j
NN
O HNT e = |
HO™ N Y

{Ry-2-{(1-(2-cyano-3-B-cyano-3,4-
dihydroisoguinolin-2(1H}-y-7-methyiguinoxalin-

S-yhethyhamino)benzoic acid

H NMR (400 MMz, CD0D) 6
=7.88 (dd, J= 1.2, 8.0 Hz, 1H),
7.85 (5, 1H), 7.62 (brd, J= 10.0
Mz, 2H), 7.57 - 7.53 {m, 1H),
7.51- 747 (m, 1H), 7.08 (1, J =
7.2 Hz, 1H), .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 (3, 3H), 1.65 (d, J = 6.8 Hz,
3H). LCMS [M+H]' = 489.2.

87

{Ry-6-chioro-3-{{1-{Z2-cyano-3-{6-fluoro-3,4-
dihydroisoquinolin-2(1H}-yi-7-methyiguinoxalin-

S5-yhethyhamino)picolinic acid

TH NMR (400 MHz, DMSO-ds)
8= 8.85 (brs, 1H), 7.66 (s, 2H),
7.36 (dd, J = 8.8, 6.0 Hz, 1H),
718 (d, J = 8.8 Hz, 1H), 7.13 -
7.02 (m, 2H), 8.94 (brd, J= 9.2
Mz, 10, 5.52 - 5.37 {(m, 1H),
4.87 (q, J = 16.4 Hz, 2H), 4.04
(A, J = 6.0 Hz, 2H), 3.08 (r t, J
= 6.0 Hz, 2H), 2.42 (s, 3H), 1.82
(d, J = 6.8 Hz, 3H).

88

N

Me \/’{;E N \j:f/
g P

(Ry-2~({(1-(Z-cvano-3-(6-fluore-3,4~
dihydroisoquinolin-2(1H)}-yii-7-methyiguinoxalin-

S-yhethyhamino)benzoic acid

H NMR (400 MHz, DMSO-de)
5= 8.54 (brs, 1H), 7.78 (dd, J
= 1.8, 7.6 Hz, 1H), 7.85 (s, 1H),
7.54 (s, 1H), 7.35 (dd, J = 6.0,
8.4 Hz, 1H), 7.18 - 8.99 (m,
3H), 6.49 @, J = 7.6 Hz, 1H),
8.43 (d, J = 8.0 Hz, 1H), 5.51 -
5.48 (m, 1H), 4.97 - 479 {(m,
2H), 4.07 - 4.03 (m, 2H), 3.15 -
3.08 (m, 2H), 2.42 (8, 3H), 1.61
d, J = 68 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-

yhethyDamino}benzoic acid

H NMR (400 Mz, DMSO-ds)
8= 8.50 (brs, 1H), 8.50 (s, 1H),
8.35 (d, J = 5.2 Mz, 1H), 7.78
(d, J = 7.6 Hz, 1H), 786 (5, 1H),
7.85 (5, 1H), 7.25(d, J = 4.8 Hz,
1H), 7.12 (br t, J = 7.6 Hz, 1H),
8.49 (1, J = 7.6 Hz, 1H), 8.41 (br
d, J = 8.4 Hz, 1H), 5.40 - 5.48
(m, tH), 4.99 - 4.88 (m, 2H),
411 - 4.03 (m, 2H), 2.09 (or s,
2H), 2.42 (s, 3H), 1.59 (d, J =
8.8 Hz, 3H). LOMS [M+1] * =
485.2.

80

Cl
{(Ry-6-chloro-3-{{1-(2-cvano-3-{4-(2-
cyclopropylacetyhpiperazin-1-yi}-7-

methyiguinoxalin-S-yhethyliaminopicolinic acid

TH NMR (400 MHz, CD:0D) b
= 787 {d, J = 4.8 Hz, 2H), 7.20
(d, J=8.8 Hz, 1H), 7.05 (d. J =
8.8 Hz, 1H), 5.53 (g, J = 6.4 Hz,
1H), 3.90 - 3.768 (m, 8H), 2.47
(s, 3H), 2.43 (d, J = 6.8 Mz, 2H),
1.74 (d, J = 8.4 Hz, 3H), 1.12 -
1.01 (m, 1H), 0.61 - 0.54 (m,
2H), 0.23 (g, J = 4.8 Hz, 2H).
LOMS [M+H]"= 5343,

91

(Ry-2-{(1-{(2-cyano-3-(4-(2-
cyclopropylacetyhpiperazin-1-y)-7-

methylguinoxalin-&-yliethyhaminoibenzoic acid

H NMR (400 MHz, CD:0D) 6
= 7.91 - 7.84 (m, 1H), 7.67(s,
1H), 7.63 (s, 1H), 7.14 - 7.08
(m, 1H), 6.49 (t, J= 7.6 Hz, 1H),
8.41 (d, J = 8.4 Hz, 1H), 5.57
(q, J = 6.4 Hz, 1H), 3.80 - 3.78
(m, 8H), 2.45 (s, 3H), 242 (d. J
= 6.8 Hz, 2H), 1.88 (d, J = 6.8
Hz, 3H), 1.11 - 1.00 (m, 1H),
0.60 - 0.53 {m, 2H), 0.26 - 0.19
(m, 2H). LCMS [M+H]" = 499.3.
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Cl
8~chiore-3-({{R)-1-(2-cyano-3-{4-(2-{{S}-2,2~
diffuorocyciopropyhacetypiperazin-1-y)-7-

methylguinoxalin-5-yhethyiamino)picolinic acid

Purified by SFC prior {©

saponification:

First eluting isomer leading io
final compound 92A; H NMR
{400 Mz, CD-0D) 6 = 7.70 -
785 (m, 2H), 721 d, J= 838
Hz, 1H), 7.05 (d, J = 9.2 Hz,
1H), 5.53 (g, J = 8.8 Hz, 1H),
3.85 - 3.78 (m, 8H), 2.70 {(br d,
J = 7.2 Hz, 2H), 248 {5, 3H),

2R -(2-cyano-3-(4-(2-(2,2-
diffuorocyciopropyhacetypiperazin-1-y)-7-

methyiquinoxalin-S-yl)ethyhaminoibenzoic acid

AND 2.02-1.85(m, 1H), 1.74 (d, J =
9oA Mo N 2 6.5 Hz, 3H), 1.56 (m, 1H), 1.21
and @[N/ N - 4.08 (m, 1H). LCMS [M+Nal*
928 o HN”E"Me ‘\”N\ﬂ” \VLH P R
HO AN O Second eluting isomer leading
Mo J to final compound 92B: H
?‘,f NMR (400 MHz, CD:.0D) 8 =
8-chloro-3-{(R)-1-(2-cyano-3-(4-(2-((R)-2,2- | (67 (6. 2H),7.20{d,J=8.8Hz,
diftuorocyclopropyhacetydpiperazin-t-yl)-7- TH), 705 (d, J = 8.2 Hz, 1H),
methylquinoxalin-5-yhethylamino)picolinic acid | 2-9° (8, /= 8.8 Hz, 1H), 3.91 -
3.74 (m, 8H), 2.70 (brd, J= 7.2
Mz, 2H), 2.47 (s, 3H), 1.83 {m,
1H), 1.74 (¢, J = 6.8 Hz, 3H),
1.56 (m, 1H), 1.19 - 1.07 (m,
1H). LOMS [M+Nal * = 592.2.
Me. .z 3 N\I;?N
S A
N EL A‘; :
O HNT "Me g \T/V?
93 MO E,/ | C
N
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Me e
o - \»:T/
A
N N’j\k\
O HNT UMe N OH
R I,/'
94 HOw
E\L\i/
ol

8-chioro-3-(({1 K)}~1-(2-cyano-3-(1-hydroxy-6-
azaspiro]3.5jnonan-6-yii-7-methylquinoxalin-5-

yhethyBaminojpicolinic acid

B84
and
95B

N

/

Me /I N\Ifff
P ™
Y NN
N '\/ OH

O H &

HO™ ™ |
R

2-({((1 Ry1-(2~cyano-3-({(1R}-1-hydroxy-6-
azaspiro[3.51nhonan-g-y-7-methylquinoxalin-5-

yhethylhamino}benzoic acid

AND
Moz~ Ny 2N
Qs
O HNT “Me S on
HO’%

Ry
2-{{{(1 Ry 1-(2-cyano-3-((1 8)-1-hydroxy-6-
azaspiro{3.5nonan-6-y-7-methylquinoxalin-5-

yhethyhamino)benzoic acid

Purified by SFC after

saponification:

First eiluting isomer 85A; H
NMR (400 MMz, DMSGO-dg) 8 =
1268 (brs, 1H), 8.48 (br s, 1H),
7.79 (dd, J = 1.2, 8.0 Hz, 1H),
7.68-7.583 (m, 2H), 7.25 - 7.07
(m, 1H), 6.50 ¢, J = 7.8 Hz, 1H),
8.41 (1, J= 8.0 Hz, 1H), 5.50 (br
s, 1H), 4.94 (or 5, 1H), 3.97 -
3.84 {m, 2H), 3.78 (br dd, J =
6.0, 128 Hz, 1H),3.48 (brdd, J
=24, 128 Hz, 1H), 3.41-3.40
(m, 1H), 2.41 (s, 3H), 2.18 -
2.04 (m, tH), 1.82 - 165 (m,
5H), 1.61 (brd, J = 5.6 Hz, 3H),
1.53 - 138 (m, 2H). LCMS
IM+1] " = 472.2.

Second eluting isomer 958 H
NMR (400 MHz, DMSO-ds) 6 =
12.68 {brs, 1H), 8.47 (ors, iH),
7.79 {dd, J = 1.8, 8.0 Hz, 1H),
7.60 {d, J = 0.8 Hz, 1H)}, 7.57
d,J=20Hz, 1My, 7.21-7.02
(m, 1H), 848 {, J= 7.8 Mz, 1H),
£.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 (brt, J = 7.2 He,
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 -
1.85 (m, 4H), 1.80 (br dd, J =
2.4,6.4 Hz, 4H), 1.26 - 1.18 (m,
1H). LOCMS [M+1]* = 472.2.

984
And
968

g-chioro-3-{{(1 Ky-1-(2-cyano-7-methyl-3-3-(1-
methyi-1H-pyrazol-5-yh-8-
azabicyclo[3.2. 1joctan-8-yiiguinoxalin-5-
yhethyhamino)picolinic acid
AND

g-chiloro-3-{{(1 ”y-1-(2-cyano-7-methyi-3-(3-(1-
methyi-1H-pyrazol-5-yh-8-
azabicyclo[3.2. 1joctan-8-yiiguinoxalin-5-

yhethyhamino}picolinic acid

FPurified by 3SFC prior fo

saponification:

First eluting isomer leading to
g8A: M NMR (400 MHz,
CDOD) =782, J=1.6Hz,
1H), 787 (s, 1H), 731 (d, J =
2.0Hz, 1H), 7.14 {d, J= 9.2 Hz,
1H), 6,89 (d, J = 8.8 Hz, 1H),
6.02 {d, J = 2.0 Hz, 1H), 555
(g, J=88Hz, 1H), 518 - 506
(m, 2H), 386 (5, 3FH, 3.53 -
3.42 (m, 1H), 2.43 (s, 3F), 2.24
-1.85 (m, 8H), 189, =838
Hz, 3k, LOMS [M+1] "= 887 3.

Second eluting isomer leading
tc 968 'H NMR (400 MHz,
methanol-dy & = 7.62 (s, 1H),
7.59 (s, 1), 7.38 (d, J= 2.0 Hz,
tH), 746 {d, J = 8.8 Hz, 1H),
7.00 {d, J= 8.2 Hz, 1H)}, .25
d, J=18Hz 1H), 853 @, d=
8.8 Mz, 1H), 515 -~ 5.08 (m,
tH), 8.05 - 4.98 (m, 1H), 3.74
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(s, 3H), 3.16 - 3.07 (m, 1H),
2.84 - 271 (m, 2H), 2.44 (s,
3H), 2.22 - 2.00 {m, 2H), 1.97 -
1.84 (m, 2H), 1.82 - 1.73 (m,
2H), 1.72 (d, J = 6.4 Hz, 3H).
LOMS [M+1] * = 857.3.

97A
and
978

- Qk;}

/\F,N\ 2N
X i\N/ N
G Me
Hofj\if’kﬂ
2-({((1R)-1-(2-cyano-7-methyl-3-((1R 55)-3-(1-
methyi-1H-pyrazol-5-yh-8-

azabicyclo{3.2.1joctan-8-yiiguinoxalin-5-

yhethylhamino}benzoic acid
AND

2-({{(1R-1-(Z-cyano-T-methyl-3-({(1R,55)-3-(1-
methyi-1H-pyrazol-5-yh-8-
azabicyclo{3.2.1joctan-8-yhguinoxalin-5-

yhethylamino)benzolke acid

Furified by

saponification:

SFC  prior o

First eluting isomer leading to
97A: 'H NMR (400 MHz,
CD0D)8=786(, J=8.0Hz,
1), 7.58 - 7.58 (m, 2H), 7.31
{d,J=18Hz 1H), 7.07 - 6.9
{m, 1H), 847 {, J= 7.2 Mz, 1H},
6.38 (d, J= 84 Mz, 1H), 6.02
d,J=18Hz 1H), 588 - 5852
{m, 1H), 5.14 ~ 5.05 (m, 2H),
3.85 (s, 3H), 3.51 - 3.38 {m,
1H), 240 (5, 3H), 2.25 - 1.83
{m, 8H), 183 (d, J = 8.8 Hz,
3H). LOMS [M+Nal = 522.2.

Second eluting isomer leading
tc 978 M NMR (400 MHz,
DMSO-dsy 8 = 847 (br s, 1H),
7.78 {dd, 4 = 1.8, 8.0 Hz, 1k,
761 {d, J =84 Mz, 2M), 7.29
d, J=20Hz 1H), 711 ¢4, d=
7.2 Hz, M), 648 (, = 7.2 Hz,
1H), 840 (d, J = 84 Hz, 1H),
B8.22 (d, J=18Hz, 1H), 552 -
540 (m, 1H), 5.07 - 485 (m,
2H), 3.85 (s, 3H), 3.07 - 3.03
{m, 1H), 2.70 - 2.62 (m, 2H),
240 (s, 3H), 214 - 206 (m,
2H), 1.87 - 1.78 {m, 2H), 1.75 -
1.87 (m, 2H), 160 d, J=64
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Hz, 3H).
LOMS [M+23] * = 522.2.

98A
and
98B

{1 R 1-2-cyano-7-methyl-3- (1R 58531~
methyi~1H-pyrazol-3-yh-8-
azabicyclo{3.2.1joctan-8-yiiguinoxalin-5-

yhethylhamino}benzoic acid

AND
N
<
P &
D \N NS
Me
HO' /i
S

2-({{(1R-1-(Z-cyano-T-methyl-3-({(1R,55)-3-(1-
methyl-1H-pyrazol-3-yh-8-
azabicyclo{3.2.1joctan-8-yhguinoxalin-5-

yhethylamino)benzolke acid

Furified by

saponification:

SFC  prior o

First eluting isomerleading to
98A: 'H NMR {400 MHz,
COCEH) 8= 8.32 - 8.05 (m, 1H),
7.98 ({d, J= 8.0 Hz, 1H), 7.57
{brs, 2H}, 7.24 (¢, J = 2.0 Mz,
1), 718 - 711 {m, 1H), 5.58
{,J=8.8Hz 1H), 844 -8.35
{m, 1H), 8.01 (d, J= 2.4 Hz,
1H), 8.54 (m, 1H), 522 - 58.158
{m, 2H), 3.85 (s, 3H), 3.48 -
3.38 {m, 1M}, 2.43 {5, 3H),
222-241{(m, 4H), 2.18-2.00
(m, 4H), 1687 (d, J=8.8 Hz,
3H). LOMS [M+1] " = 8222,

Second eluting isomer leading
{0 988 'H NMR (400 MHz,
CDCIs) § = 8368 - 813 (m, 1H),
7.98(d, J=78Hz 1H),7.56
{5, 1H), 7.55 (5, 1H), 729 (d, J
=20Hz, 1H), 7AT{ J=78
Hz, 1H), 8.56 (4, J=7.2 Hz,
1H}, 6.38 (wd, J=8.4 Hz,
1H}, 618 {d, J= 2.4 Hz, 1H),
8.57 - 847 {(m, 1H), 5.21 - 5.06
{m, 2H}, 3.89 (5, 3H), 3.15 -
3.04 (m, 1H), 2.87 - 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), 1868 {d, J
= 8.4 Hz, 3H). LCMS [M+1]* =
522.2.
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99A
and
208

N

P
P
I\L NN
O HNT “Me < S

S Y
HO™ N | L“N\
- Me

2-({{(1Ry-1-(2-cyano-V-methylb-3- (1R, 535)-3-(1-
methyi-1H-pyrazol-4-yH-8-
azabicyciol3.2. 1Joctan-8~-yhguinoxalin-5-

yhethyhaminolbenzoic acid
AND

2-{(1R-1-(2-oyano-7-methyl-3- (1R 55)-3-(1-
methyi-1H-pyrazol-4-yH-8-
azabicyclo[3.2. 1joctan-8-yiiguinoxalin-5-

yhethylamino}benzoic acid

Purified by SFC prior {©

saponification:

First eluting isomer leading to
894 'H NMR (400 MHz,
DMSO-ds) § = 12.88 (brs,
1H), 8.43 {(brd, J= 6.4 Hz,
1H), 7.78 (dd, J = 1.8, 8.0 Hz,
1H), 7.81 (s, 1H), 7.58 (5, 1H),
743 (5, 1H), 7.24 (3, 1H), 712
-7.04 {m, 1H), 849 (,J=76
Hz, 1H), 8,40 (d, J= 8.4 Hz,
iH), 5.56 - 5.44 (m, 1H), 5.06
{or s, 1H}, 5.00 (brs, 1H), 3.72
{s, 3H), 3.23 - 318 (m, 1F),
2.40 (s, 3H), 2.16 - 2.05 {m,
24y, 2.01 - 1.82 (m, 8H), 1.58
{d, J=6.8Hz 3H). LCMS
[M+23]* = 544 3.

First eluting isomer leading to
98B 'H NMR (400 MHz,
DMSO-de) § = 12.69 (br s,
1H), 845 (brd, J= 8.8 Hz,
1H), 7.78 (dd, J = 1.8, 8.0 Mz,
1H), 7.64 (s, 1H), 7.81 (s, 1H),
7.59{d, J= 18 Hz, 1H), 7.42
{5, 1H), 7.17 - 710 (m, 1H),
640, J=72Hz, 1H), 640
d, =84 Hz, 1H), 5.48 (m,
1H), 5.00 (twd, J= 2.4 Hz,
2H), 3.78 (5, 3H), 2.98 - 2.87
{m, 1H), 2.49 - 2.44 (m, Z2H),
2.40 (s, 3H}, 2.06 - 1.97 (m,
24}, 1.96 - 1.88 (m, 2k}, 1.75 -
1.66 {m, 2H), 160 (d, /=88
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Hz, 3H). LOMS IM+1]* =
522.3.

100

Ci
g-chiloro-3-{{(1 RK)~1-2-cyano-7-methyi-3-(3-(1-
methyl-1H-pyrazol-3-yh-8-

azabicyciol3.2. 1Joctan-8~-yhguinoxalin-5-

yhjethyhamino)picolinic acid

101

A ez N
i\vze o N\ e
S

Ci
g-chioro-3-{{(1 Ky-1-(2-cyano-7-methyl-3-3-(1-
methyl-1H-pyrazol-4-yh-8-
azabicyclo{3.2.1joctan-8-yiiguinoxalin-5-

yhethyhamino)picolinic acid

102

Me = I/,,N N
\@NINﬁ\ o
O HNAMe k”/ NJH
HO% L\/
N\Y»'
Cl
g-chioro-3-{{(1R}-1-(2-cyano-7-methyl-3-(3-(2-
oxopiperidin-1-yl}-8-azabicycio]3.2. 1loctan-8-

yhguinoxalin-5-yhethyhaming)picolinic acid
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Me NNICN
\%j\‘“w N”"j\ o
O HNT "Me o N’UW
103 HO’%E o
X

{Ry-2~({(1-(2-cyano-7-methyl-3-(2-oxo-{1,4'-
bipiperidin}-1'-yhquinoxalin-5-

yhethyDamino}benzoic acid

104

N._-CN

‘L
Son P
ey

OFt
Me

MS\Y P

Ci
{(Fy-&-chloro-3-{(1-(2-cyano-3-4-
{ethoxymethyDpipendin-t-yh-7-

methviguinoxalin-5-yhethylamino)picolinic acid

105

Me\@;NICN
Do

: OFt
HNT M

&

9

{(F-2-((1-(2-cyano-3-(4-(sthoxymethybhpiperidin-
1-y-7-methylquinoxalin-5-

yhethyhamino)benzoic acid

106

Ma 5 /NI&;N
N
N NN

e
O HNT TMe S

H NMR (400 Mz, CD2OD) &
=766 (d, J = 2.8 Hz, 2H), 7.21
(d, J=8.8 Hz, 1H), 7.03 (d, J=
9.2 Hz, 1H), 5.57 (g, J = 8.8 Hz,
1H), 4.80 - 4.52 (m, 2H), 3.45
{, J = 3.8, 12.0 Hz, 1H), 2.29 -
3.22 (m, 2H), 2.98 (s, 3H), 2.47
(s, 3H), 2.34 - 2.26 (m, 2H),
2.13-1.85 (m, 2H), 1.72 (d, J =
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{K)-8-chioro-3-{{1-(2-cyano-7-methyl-3-(4- 6.8 Hz, 3H). LCMS M+l =
{methylsulfonybpiperidin-t-yijquinoxalin-5- 529.2.
yhethyhamino)picolinic acid
Me H NMR (400 MHz, D00} &
/\J: =787, J=T7.2Hg, 2H), 7.20
o \/S\ (d, J=88Hz 1H),7.04 (¢, J=
i 8.8 Hz, 1H), 555y, J=6.8 Hz,
HO™ | 1H), 4.39 - 4.28 (m, 2H), 4.26 -
107 N
415 {m, 2H), 3.29 - 3.21 (m,
< 2H), 3,11 - 3.03 (m, 2H), 2.47
{Fy-8-chiorg-3-{(1-(2-cyano-7-methy-3-(1- (s, 3H), 1.74 (¢, J = 6.8 Hz, 3H).
oxidothiomorpholino)quinoxalin-5- LOCMS [M+H] = 485.2.
yhethyhamino}picolinic acid
Me N _-CN H NMR (400 MHz, CD:0D) &
\N,LN,\/QMe = 7.56 (5, 1H), 7.54 (s, 1H),
Me TA7 (¢, J = 8.8 Hz, 1H), £.86
O HNT TMe
)\T d,J=88Hz 1H), 551 (g, J=
108 HO' ‘(’Lj 6.4 Hz, 1H), 4.13 - 3.98 (m,
2H), 3.74 (t, J = 5.2 Hz, 2H),
C‘ 344 (s, 3H), 330 (br s, 3H),
(R)-6-chtore-3-((1-(2-cyano-3-((2- 2.41 (s, 3H), 1.68 (d, J = 6.8 Hz,
methoxyethyli{methylamino)-7- 3H). LOMS [MH]" = 455.2,
methyiguinoxalin-S-yhethyliaminopicolinic acid
M~ _N.__CN
NF I Me
o \N‘ N
O HNT M ~
] N ¢ F
108 HOT YT
s
2-{{{(1 Ry 1-(2-cyano-3-{4, 4-diflucro-2-
methyipyrrolidin-1-yh-7-methylquinoxalin-5-
yhethylhamino}benzoic acid
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111A
and
1118

Ci
&-chioro-3-{{({R)-1-2~-cyano-3-({R)-4 4-difluore-2-
methylpyrrolidin- t-yii-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid

and cl
&-chioro-3-({{R)-1-(2~-cyano-3-({S)-4 4~difluoro-2-
methylpyrrolidin-1-yD-7-methyiquinoxaiin-5-
yhethyhamino)picolinic acid

Separated isomers by SFC

hefore saponification:

Final product from
Saponification of first eluting
methy! ester isomer (111A) 'H
NMR (400 MHz, CDODy & =
7.83(d, J=1.6Hz, 1H), 7.57 (s,
1H), 718 (d, J = 8.8 Hz, 1H),
8.89 (d, J = 9.0 Hz, 1H), 850
{, J=68Hz 1H}), 5.12-502
(m, 1H), 4.53 - 4.40 {m, 1H),
4.29 (g, J = 12.0 Hz, 1H), 2.77
{m, 1H), 2.43 {5, 3H), 2.34 (dg,
=82 138 Hz, 1H), 1.73({d, J
= 6.4 Hz, 3H), 1.48 (d, J=6.8
Hz, 3H). LCMS [M+Na]' =
508.1.

Final product from

Saponification  of  second

gluting methyl esler isomer
(1118 H NMR (400 MHz,
CD;0D) & = 7.60 (s, 1H), 7.58
(s, 1H), 7.14 {d, J= 8.8 Hz, 1H),
6.8% (d, J = 88 Hz, 1H), 5.59
{0, J =88 Hz, 1H), 501 - 4,92
{m, 1H), 4.45 (g, J = 12.0 Hz,
1H, 1H), 4.31 (g, J = 12.0 Hz,
1H), 2.87 - 2.88 (m, 1H), 2.41
(s, 3H), 2.35 (m,, 1H), 1.88 (d,
J=688Hz 3M), 1.49(d, J=8638
Hz, 3H), LCMS [M+Nal' =
509.1.
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112A
and
1128

i

S-chioro-3-{{({R)-1-2-cyano-3-({S)-3-
{hydroxymethyhpipendin-1-yh-7-
methylquinoxalin-5-vhethylamino)picolinic acid
and

<N
\\?ﬁﬁ\i:Ninﬁ? ?
=\ < - A
LG
O HN
]

H

e & '
N
¢
g-chlore-3-(({Ry-1-{2-cyana-3-{{(R)-3-
{hydroxymethybhpiperidin-1-yh-7-
methylquinoxalin-5-yhethylhamino)picolinic acid

Separated isomers by SFC

hefore saponification:

Final product from
saponification of first elfuting
methy! ester isomer (112A): 'H
NMR (400 MHz, DMSO-ds) 8 =
12.98 (brs, 1H),845(d, /=868
Hz, 1H), 764 (d, J = 0.8 Hz,
1H), 7.83 (d, 4 = 1.6 Hz, 1H),
7.28 (d, J = 88 Hz, 1H), 7.01
(d, J = 8.2 Hz, 1H), 549 {quin,
J=6.8Hz, 1H), 4.58 (br s, 1H),
432 (br d, J = 12.8 Hz, 1H),
4.22 (br d, J = 136 Hz, TH),
3.46 - 3.34 (m, 2H), 3.24 - 3.11
{m, 1H), 3.00 (dd, /= 10.0, 12.8
Hz, 1H), 2.44 (br 5, 3H), 1.82
{br d, J =88 Hz, 3H), 1.75 -
166 (m, 1H), 184 (d, J =864
Hz, 3H), 1.34 - 1.22 (m, 1H).
LOMS [M+Nal" = 503.3.

Final product from
Saponification  of  second
eluting methyl ester isomer

(112B); 'H NMR (400 MHz,
DMSO-ds) 8 = 12,08 (br s, 1H),
8.46 (d, J = 7.2 Hz, 1H), 7.64
(d, J=08Hz, 1H), 7.63 (d, J =
2.0Hz, 1H), 7.28 (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 - 4.31 (m,
1H), 4.20 (br d, J = 13.8 Mz,
1H), 3.46 - 3.38 (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), 1.89 (m, 1H), 1.64
(d, J= 6.8 Hz, 3H), 1.44 - 1.15
(m, 1H). LCMS [M+Na] * =
503.3.

s

C

HO /

T+ NMR (400 MHz, CDCL) 5 =
8.92 - 8.74 {m, 1H), 8.25 (or s,
1H), 7.72 (s, 1H), 7.66 (s, 1H),
7.60 (s, 1H), .02 (m, 1H),
4.01 - 3.81 (m, 4H), 2.50 (s,

Ci
{(R)-6-chioro-3-{{(1-{Z-cyano-7-methyl-3-(4-(5-
methylthiazol-2-yhpiperazin-1-yhauinoxalin-5-

yhethyhamino)picolinic acid

" N\) 3H), 2.32- 221 (m, 4H), 1.78
{Ry-3-{{(1-(2-cyano-3-(4 4-difiuoropiperidin- 1wyl (0. J = 6.6 Hz, 3H). LOMS
7-methylguinoxalin-5-yhethyhamino)pyrazine-2- [M+H]" = 4542 LOMS

carboxylic acid M+Na]’ = 476.2,
Me H NMR (400 MHz, CD:0DY 8
= 7.59-7.51 (m, 2H), 7.24 -
\(\/ :L//\\/ﬁ\ Ae )
713 (m, 1H), 6.9 (d, =982
0 e e Hz, 1H), 5.59 - 5.53 (m, 1H),
HO™ NP, 4.19 - 4.02 (m, 2H), 3.44 (s,
114 Nﬁ/h 3H), 3.04 (s, 3H), 2.93 - 2.82
Cl (m, 2H), 2.89 (s, 3H), 2.42 (d,
(R)-6-chioro-3-{{1-(2-cyano-3-{(3- J= 4.4 Hz, 3H), 1.68(d, J=
{dimethylamino)-3-oxopropyhi{methyllamine)-7- | 6.8 Hz, 3H). LCMS [M+1] " =
mathylguinoxalin-5-yhsthyhamino}picolinic acid | 488.3.
Me g~ _-Ny CN H NMR (400 MHz, CDCL) 8 =
. N"IN”\E f'fg {brd, J = 6.8 Hz, ’imH),
0 M e K/N\ﬁ«% . 7.70 (s, ‘i_H), 7’(.58 d,J=1.8
| 1 Mz, 1H), 7.14 (d, /= 8.8 Hz,
HO N” g 1H), 6.94 (s, 1H), 6.80 (d, J =
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,
3r), 2.35 (d, J = 0.8 Hz, 3H),
172 {d, J = 6.8 Hz, 3H). LCMS
IM+1] =549.2.
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Me._n, Ny -CN H NMR (400 Mz, CD:00) &
\@N,IN/ . = 7.62 (s, 1H), 7.54 (s, 1H),
. %;\%M L%( 719 (d, J =92 Hz, 1H), 7.08
' i {d, J=82Hz 1H), 550 (g, J =
HQ% 5.8 Hz, 1H), 4.46 (dt, /= 6.0,
116 5 12.0 Hz, 2H), 4.23 - 4.08 (m,
“l 2H), 2.44 (s, 3H), 1.74 (d, J =
(R)-8-chloro-3-((1-(2-cyano-3-(7,7-difluoro-5- 6.4 Hz, 3H), 1.21 - 1.13 (m,
azaspiro[2 4iheptan-5-yi)-7-methviquinoxalin-5- 2H), 0.99 (or s, 2H).
yhethyhaminoipicolinic acid
H NMR (400 MHz, DMSC-ds)
j\ I §=8.88(s, 1H), 8585 (rd, J=
NA> 7.2 Hz, 1H), 8.17 (s, 1H), 8.00
Me (s, 1H), 7.97 (s, 1H}, 7.44 (s,
HO™ | 1H), 7.27 {d, J = 8.8 Hz, 1H),
17 Ny 741 (d, J=9.2 Hz, 1H), 570 -
© 5,60 {m, 1H), 2.57 (s, 3H),
(R)-8-chloro-3-((1-(2-cyano-3-(1H-imidazol-1-¥l)- | 4 gg (6, J= 6.8 Hz, 3H). LCMS
7-methylguinoxalin-S-vhethyhamino)picolinic 1] = 434.2.
acid
H NMR (400 MHz, CDClL) 8 =
ﬁi I 8.54 - 8.27 (m, 1H), 7.91 - 7.75
(m, 1H), 7.67 {s, 1H), 7.61 (d,
Me F J=1.6Hz, 1H), 7.21- 7.09 (m,
HO N E 1H), 8.76 (d, J = 8.8 Hz, 1H),
118 S 552 (quin, J = 6.8 Hz, 1H),
{(Ry-3-{{1-(2-cyane-3-(4 4-difiuoropiperidin- 1-yh- 3.98 - 3.83 (m, 4H), 2.47 (s,
7-methylquinoxalin-5-yhethyhamino)picolinic 3H), 2.34 - 2,19 (m. 4H), 171
acid (d, J = 8.8 Hz, 3H). LCMS
M+1] ¢ = 453.3.
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CN H NMR (400 MHz, CDOD) 6
=7.82~-7.81 (m, 2H), 7.20{d, J
N
Q\,Oﬁt =82 Hez, 1H), 702, J=82
Mz, 1H), 855 (g, J = 6.8 Hz,
1H), 4.44 — 4.40 (m, 2H), 3.52
{q,J=7.2Hz, 2H), 3.38(d, Jd=
19 cl 6.0 Hz, 2H), 3.18 - 314 {m,
{Ry-8-chiorg-3-{(1-{(2-cyano-3-4- 2H), 2.45 (s, 3H), 1.95 - 1.92
{ethoxymethyDpipendin-1-y[-7- (m, 3H), 1.72 . J = 6.4 Hz
methyiguinoxalin-S-yhethyamino)picolinic acid 3H), 1.53 - 149 (m, 2H), 1.20
{t, J= 7.2 Hz, 3H). LCMS [M+H]
= 508.2.
Me. Ny ~CN H NMR (400 MHz, CDCl) 8 =
S ) N;EN 834 {bwd, J= 58 Hz, 1H),
:}\O 7.684 {5, 1H}, 7.53 (s, 1H), 7.10
QO HNT "Me S
‘ d,J=88Hz 1H), 873, J=
HQ/HZ\E 8.8 Hz, 1H), 5.49 - 5.44 (m,
N
120 ’ 1H), 4.88 (rd, J= 88 Hz,
% 2H}, 4.03 - 3.98 (m, 2H), 3.80 -
3 {1R-1-(3-(3-0oxa-8-azabicyclof3.2. 1Jocian-8- 3.76 (m, 2H), 2.46 (s, 3H)
yi}-2-cyano-7-methyiguinoxalin-5- 294 .9 147 im 2H), 2.12 _'2 02
yhethyhamino)-8-chioropicolinic acid (m, 2H) 189 {d, J=6.4 Hz
3H). LOMS M+Nal = 501.2
Me N -CN TH NMR (400 MMz, CDCly) 8 =
N/IN 809, J=3.2 Hz, 1H), 7.69
\/)c {d, J= 1.8 Hz, 1H), 7.66 (s,
Q HN Me F 1H), 5.46 (d, J = 3.6 Hz, 1H),
491 H‘Q')k@ 5.30 (g, J= 6.8 Hz, 1H), 3.92 -
S
3.83 {m, 4H), 2.50 (s, 3H),
Ry-4-({(1-(2-cyano-3-(4 4-difluoropiperidin-1-yh-
R4y (4. 4-difluoropiperidin-i-yl- | oy 5 55 (. 4H), 1,66 (d, 4
7-methylguinoxalin-5-yhethyhaminojthiophene- 6.8 Hz. 3H). LOMS [M+1]
= 8.8 Hz, . S :
3-carboxylic acid
458.2.
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Me\@r\i\ CN H NMR (400 MHz, CDOD) 6
I =780, J=18Hz, 1H), 758
P , ) 7y
N E\si\‘“}: {8, 1H), 718 (d, J= 9.2 Hz, 1H),
O HNT “Me \< . »
£ 7.02(d, J= 0.2 Hz, 1H), 558 -
122 HO N” 5.39 (m, 2H), 5.37 - 5.24 (m,
i\]’/ 1H), 4.47 - 424 (m, 2H), 4.23 -
“ 4.03 (m, 2H), 2.42 (s, 3H), 1.73
B-chioro-3-{{((R)-1-{2-cyano-3-((35 ,4R)-3 4- (A, J = 6.4 Hz, 3H). LCMS
diftuoropyrrolidin-1-yh-7-methylquinoxalin-5- (M+Na]* = 495 1.
yhethyhamino)picolinic acid
H NMR (400 MHz, CD:0D) &
=781 {d, J=2.0Hz, 1H), 7.60
-7.57 {m, 1H, 720 (d, J= 82
Hz, 1H), 7.08 {d, J = 9.2 Hz,
193 1), 548 (g, J = 8.4 Hz, 1H),
4.45 -4 26 (m, 2H), 4.00 - 3.87
cl (., 2H), 2.44 (5, 3H), 1.74 (0, J
(R)-6-chloro-3-((1-{Z-cyano-3~(3,3-difluoro-4,4- | _ 6.8 Hz, 3H), 1.28 (s, 6H).
dimethyipyrrolidin-1-yvh-7-methyiguinoxalin-5- LOMS [M+H] = 501 1.
yiiethyhaming}picolinic acid
N N H NMR (400 MHz, CD:0D) 8
V . =783 (s, tH}, 7.57 (s, 1H),
N{/\&:/\vb& 722 (d, J =92 Hz, 1H), 6.9
» {d, J= 9.2 Hz, 1H), 5.81 - 552
124 {my, 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).
{(F-6-chloro-3-((1-(Z-cyano-7-methvl-3-((3,3,3-
triflusropropyhaminojquinoxalin-5-
yhethyhamino}picolinic acid
Me__ N\\\T/,,;N . H NMR (400 MHz, CD:0D) §
g | 4\ /\\)L e =7.58 (d, J= 1.2 Hz, 1H), 7.51
N ﬁ ;’3}8 (5, 1H), 718 {d, J= 8.8 Hz, 1H),
125 O HNT “Me 7.04 (d, J = 8.2 Hz, 1H), 559
HO/LKf/ {g,J=84Hz, 1H), 3.91 {dt, J=
Ny | 2.4, 868 Hz, 2H), 3.03 (s, 3H),
Cl 2.84 (5, 3H), 2.82 ¢, J= 8.8 Hz,
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{Ry-6-chioro-3-({1-(2-cyano-3-{{3-
{dimethylamine)-3-oxopropyhamino)-7-

methyiquinoxalin-5-yhethvhamino)picolinic acid

2H), 2.40 (s, 3H), 189 (d, J =
8.8 Hz, 3H), LOMS [M+1] *=
4823,

X
s N/*\\E

Cl

H NMR (400 MHz, CD:0D) 6
=7.85(d, J= 1.6 Hz, 1H), 7.62
(s, 1H), 7.37 (d, J = 2.0 Hz, 1H),
7.19 (d, J = 8.8 Hz, 1H), 7.05
(d, J=92Hz 1H), 614 d, J =
2.0Hz, 1H), 5.55 (q, J = 6.8 Hz,
1H), 4.58 - 4.42 (m, 2H), 3.88

{Ry-6-chloro-3-{{1-(2-cyano-3-{3,3-
ditucroazetidin-1-y}-7-methylquinoxalin-5-

yhethyhamina}picolinic acid

128 {(R)y-6-chioro~-3-({1-{2-cyano-7-methyk-3-(4-(1- (s, 3H), 3.40 - 332 (m, 1H),
methyl-1H-pyrazol-5-yipiperidin-1-vhguinoxalin- 3.32-3.26 (m, 1H), 311 (i, J =
S-yhethyllamino)picolinic acid 36, 11.8 Hz, 1H), 2.45 (s, 3M),
242 {br d, J = 12.0 Hz, 2H),
1.80 {dg, J = 4.0, 12.4 Hz, 2H),
1.73 {d, J= 6.8 Hz, 3H). LCMS

[M+1]'= 531.3.
Me. o~ M. _CN H NMR (400 MHz, CD.OD} 8
\/\NE[N“‘\ = 7.88 (dd, va 8 Hz, 1H), 7.65
LA F (s, 1H), 7.58 (s, 1H}, 715 -7.07
oo Hi‘ M F (m. 1H), 6.50 - 8.46 (m, 1H),
127 | 8.42-8.44 (m, 1H), 5.54 (g, J =
= 8.8 Mz, 1H), 4.87 - 4.78(m, 4H),
{Fy-2-{{1-(2-cyano-3-(3 3-diflucroazetidin-1-yh- 243 (s 3H),1.60(d, J=6.4 Hz,

7-methyiguinoxalin-S-yhethyaminoybenzoic 3H). LOMS [M+HJ': 424.3.
acid
Me. e oN. -CN H NMR (400 MHz, CD0D) &
\g\N'EN' =765(d,J=16Hz 1H), 7.59
QVF {s,1H), 7.18 (d, J= 8.8 Hz, 1H),
I HiE Me F 7.04 (d, J = 8.8 Hz, 1H), 5.49
175 :[: | {q,J=868Hz 1), 484 - 476
{m, 4H), 2.44 (s, 3H), 1.72 (d. J
i

= 6.4 Hz, 3H).
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129

{Ry-2-((1-(2-cyano-7T-methyl-3-(1,1,2,2-
tetrafluoro-G-azaspirol2.5loctan-8-yhquinoxalin-

5-yhethyhamino)benzoic acid

H NMR (400 MMz, CD0D) 6
=7.88 (dd, J= 1.8, 8.0 Hz, 1H),
7.86 (s, 1H), 7.84 (s, 1H), 7.11
(ddd, J = 1.6, 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), 1.88 (d,
J = 6.8 Hz, 3H). LCMS [M+H]
= 514.2.

130

{Ry-6-chioro-3-({1-(2-cyano-7-methyl-3-{1-oxa-6-
azaspirof3.3lheptan-G-yhguinoxalin-5-

yhethyhamino}picolinic acid

H NMR (400 MHz, CD:0D) 8 =
7.60 (d, J= 1.8 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
= 1.2, 10.4 Hz, 1H), 4.71 - 4.66
(m, TH), 4.83 - 4.54 (m, 4H),
3.01 (t, J = 7.6 Hz, 2H), 2.43 (s,
3H), 1.72 {d, J = 6.8 Hz, 3H).
LCMS [M+H] *: 465.1.

A
O HNT TMe CF

=

3

HC 2 E
Naw

Cl
{Ry-8-chlorg-3-{(1-(2-cyano-7-methy-3-(3-
{riftucromethylazetidin-1~-yhguinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MMz, CD0D) 6
=7.58 {d, J= 1.6 Hz, 1H), 7.47
(s, 143, 7.15 (d, J = 8.8 Hz, 1H),
7.03 (d, J = 8.8 Mz, 1H), 5.47
(@, J = 6.8 Hz, 1H), 4.76 - 4.66
(m, 2H), 4.55 - 4.44 {m, 2H),
3.88 (m, 1H), 2.40 (s, 3H), 1.70
@, 4 = 68 Hz, 3H). LCMS
[M+Nal * = 513.1.
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H NMR (400 MHz, CDOD) 6
\@\ e /\/OE\I‘;Q =788 (d, J=18Hz 1H), 7.54
{8, 1H), 7.20 (d, J= 9.2 Hz, 1H),
s M 7.00 (d, J =02 Hz, 1H), 555
132 HO)\(/ {q, J=68Hz 1H), 3.90-3.75
{m, 2H), 3.72 - 383 (m, 2H),
“ 3.41 (s, 3H), 2.41 (s, 3H), 1.70
{Fy-g-chloro-3-{{(1-(2-cyano-3-{((2- @ J = 68 Hz, 3H) LCMS
methoxyethyhamino)-7-methyiquinoxalin-5- [M+Na] = 463.1.
yhethyhamino)picolinic acid
H NMR (400 MHz, CD:0D) &
]: =843 ({d, J=28Hz, 1H), 768
{5, 2H), 7668 {d, J= 8.8 Hz, iH),
. 7.53 ({dd, J = 2.8, 8.8 Hz, 1H),
HQ “ s i\f CF3 21 {d, J = 8.2 Hz, 1H), 7.07
133 N\ {d, J=82Hz, 1H), 558 (g, J=
Gl 5.4 Hz, 1H), 4.08 - 3.91 (m,
{(F-6-chioro-3-((1-(2-cyano-7-methyi-3-(4- (G- 4H), 367 ¢, J = 52 Hz, 4H),
(riftucromethyhpyridin-3-ylipiperazin-1- 248 (s, 3H), 1.76 (d, J= 6.8 Hz,
yhquinoxaiin-5-yhethyhamino)picolinic acid 3H). LOMS [M+Naj = 597.3.
Me. H NMR (400 MHz, CDCly 8 =
' 8.52 - 810 (m, 1H), 7.99 {dd, J
=16, 8.0 Hz, 1H), 7.57 {s, 1H),
7.55 (s, 1H), 7.19 (ddd, /=186,
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-7-methyk-3-(1-0xa-6- 550 (g, J = 6.4 Hz, 1H), 460
agzaspirof3.3heptan-8-yhguinoxalin-5- (M, J = 4.0 Hz, 2H), 468 - 4.55
yhethyhaminolbenzoic acid (m, 4H), 3.08 - 2.93 (m, 2H),
2.43 (s, 3H), 167 {d, J=8.8Hz,
3H). LCMS [M+Na) * = 4582.3.
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135

Me N ON
-0
TIX
N g/\(‘\.
i O
Q HNAMG
N\/‘=
]

{Ry-6-chloro-3-{({1-(2-cyano-7-methyl-3-{(oxetan-
3-yimethyhaminojquinoxalin-5-

yhethyhamina}picolinic acid

H NMR (400 MHz, CD:0D) 6 =
7.57 (d, J= 2.0 Hz, 1H), 7.55 (s,
1H), 7.21 (d, J = 9.2 Hz, 1H),
.99 (d, J = 9.2 Hz, 1H), 5.54
(@, J = 6.6 Hz, 1H), 4.85 - 4.83
(m, 2H) 4.57 {t, J = 5.6 Hz, 2H),
4.02 - 3.86 (m, 2H), 3.52 - 3.41
(m, 1H), 2.42 (s, 3H), 1.70 (d, J
= 6.8 Hz, 3H). LOMS [M+H] *=
453.2.

136

{R)-3-((1-(3-{4-(1 H-pyrazol-1-yhpiperidin-1-y)-2-
cyano-7-methylquinoxalin-5-ylethyhamino)-6-

chioropicolinic acid

TH NMR (400 MHz, CD:0D) &
=7.74(d, J = 2.4 Hz, 1H), 7.68
S 782 (m, 3HY, 752 (d, J= 2.0
Hz, 1H), 7.21 (d, J = 8.8 Hz,
1H), 7.05 (d, J = 8.8 Hz, 1H),
8.31 (1, J = 2.0 Hz, 1H), 5.57 (g,
J= 6.8 Hz, 1H), 461 - 4.51 {m,
3H), 3.43 - 3.33 (m, 2H), 2.46
(s, 3H), 2.36 - 2.22 (m, 4H),
1.73 (d, J = 6.4 Hz, 3H). LOMS
IM+H] *= 517.3.

137

i
{F3-6-chioro-3-((1-(2-cyano-7-methyl-3-{4-(N-
methviacetamido}piperidin-1-yhauinoxalin-5-

yhethyhamino)picolinic acid

TH NMR (400 Mz, DMSO-ds)
5 =13.35-11.41 (m, 1H), 8.39
(or d, J = 7.2 Hz, 1H), 7.67 (br
d,J=52Hz 2MH), 7.28 (d, J=
8.8 Hz, 1H), 7.11 (br d, J = 9.2
Hz, 1H), 5.56 - 5.43 {m, 1H),
4.87 - 4.54 (m, 1H), 4.47 (bri, J
= 11.2 Hz, 2H), 3.25 (br s, 2H),
2.86 - 2.67 (m, 3H), 2.50 (br s,
3H), 2.45 (s, 3H), 2.13 - 2.02
(m, 2H), 1.99 - 1.85 (m, 2H),
188 (br d, J = 6.4 Hz, 3H).
LOMS [MH+H] *= 822.2.
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138

{Ry-6-chiore-3-{(1-{2-cyano-7-methyi-3-(4-4-
methyl-1H-pyrazol-1-yipiperidin-1-yhguinoxalin-

5-yhethyllamino)picolinic acid

H NMR (400 MMz, CD0D) 6
= 788 (s, 1H), 7.86 (s, 1H),
7.52 (s, 1H), 7.33 (s, 1H), 7.22
(d,J =88 Hz, 1H), 7.07(d, J=
9.2 Mz, 1H), 5.59 (g, J = 8.8 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.

139

Gl
{Ry-6-chioro-3-({1-(2-cyano-7-methyk-3-(4-{4-
{rifluoromethyD-1 H-pyrazolk-1-yhpiperidin-1-

yhguinoxalin-5-yhethyhamino)picolinic acid

H NMR (400 MHz, CD:0D) 8
= 8.22 (s, 1H), 7.78 {3, 1H),
7.60-7.80 (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),
4.86 - £.48 (m, 3H), 3.45 - 3.33
(m, 2H), 2.46 (s, 3H), 2.41 -
2.25 {m, 4H), 173 (d, J = 8.8
Hz, 3H). LCMS [M+H] *= 585 2.

140

&
8-chiore-3-({{R)y-1-(Z-cyanc-7-methyl-3-0is-
tetrahydro-1H-furc[3 4-clpyrrol-5(3H)-

yhquinoxalin-S-yhethylamino)picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.58 (d, J = 2.0 Hz, 1H), 7.55
(s, 1H), 7.13 (d, J = 8.8 Hz, 1H),
8.94 (d, J = 9.2 Hz, 1H), 5.49
(q, J = 6.8 Hz, 1H), 4.21 - 410
(m, 2H), 4.05 - 3.86 (m, 4H),
3.80 (dt, J = 2.8, 8.8 Hz, 2H),
3.24 - 3.13 (m, 2H), 242 (s,
3H), 1.71 (d, J = 6.8 Hz, 3H).
LOMS [M+23]* = 501.2.
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Me._z~ N CN H NMR (400 MHz, CD:0D) 5
. | N’IN/\A =7.70- 7.63 (m, 2H), 7.20 (d, J
P Lo =92 Hz, 1H), 7.03 (d, J= 8.8
’ Hz, 1H), 5.52 (g, J = 6.8 Hz,
HO™ I 1H), 4.02 - 3.96 (m, 2H), 3.89 -
o

141 5 3.80 (m, 2H), 3.80 - 3.72 (m,

Ci

{(Fy-6~-chlorg-3-{{(1-(2-cyano-7-methyl-3-{4-oxa-7-
azaspirof2 Sloctan-7-yhguinoxalin-5-

yhethyhamino)picolinic acid

2H), 2.47 (s, 3H), 1.73 (d, J =
8.8 Hz, 3H), 0.92 - 0.77 {m,
4H). LCMS [M+23] * = 501.2.

142

" -

Me

)
N

¢l
&-chlorg-3-{{{Ry-1-(2-cyano-7-methyh-3-((R)-3-
{methyisulfonyhpyrrolidin-1-yhguinoxalin-5-

yhethyhamina}picolinic acid

H NMR {400 MHz, methanol-d,)
5=7.63(s, 1H}, 7.59 (s, 1M}, 7.16
{bre, J=88Hz 1H), 7.02 (br &, J
= 8.8 Hz, 1H), 5.54 (g, J = 6.8 Hz,
1H), 4.44 - 4.40 {r, 1H), 4.34 -
4.21 (m, 2H), 4.16 - 4.08 (m, 2H),
3.13 (s, 3HY, 2.68 - 2.56 {m, 2H),
2.45 (s, 3H), 1.73 (¢, J = 6.8 Hz,
34}, 1.32 (s, LH). LCMS [M + 23] *
=537.3.

143

Cl
-{{{R}-1-(2~-cyano-3-{{35,5R)-3,5-
difluoropiperidin-1-yh-7-methylguinoxalin-5-

g-chioro-3

yhethyhamino}picolinic acid

H NMR {400 MHz, methanol-ds)
§=7.69(d, J=2.0Hz, 1H}, 7.65
(6, /=12 Hz, 1H), 7.10(d, J= 8.8
Hz, 1H), 6.94 {d, J = 8.8 Hz, 1H),
5.60 (g, J = 6.8 Hz, 1H), 5.05 - 5.01
{m, 2H}, 4.38 - 4.31 (m, 2H), 3.98
“R.89 {m, 2H), 2.47 (s, 3H), 2.45 -
2.28 {m, 2H), 1.72 {d, S = 6.4 Hz,

3H). LOMS [V + 23] * = 509.1.
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144

{Ry-6-chloro-3-((1-(2-cyano-3-(2,2~
dimethylmorpholine}-7-methylguinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, methanol-
gy §=7.70-7.81 (m, 2H), 7.20
{d, J=88Hz, 1H), 704 (d, d=
9.2 Mz, 1H), 5.53 {4, J = 6.8 Hz,
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
= 6.8 Hz, 3H), 1.39 (5, 6H).
LOMS [M + 23] "= 503 .2.

145

Ci /i N\ICN
S
N N
O HNT ThMe \/SCO

Cl

{(Ry-8~-chlore-3-({(1-(2-cyano-7T-methyl-3-(2-oxa-6-
azaspirof3. 3theptan-8-yhauinoxalin-5-

yiiethyhaming}picolinic acid

TH NMR (400 MHz, CDCL) 6 =
8.44 (brd, J= 6.4 Hz, 1H), 7.82
(d, J=2.0Hz, 1H), 7.80 (d. J =
2.4 Hz, 1H), 7.16 (d, J = 8.8 Hz,
1H), 8.79 (d, J = 8.8 Hz, 1H),
5.37 (quin, J= 6.8 Mz, 1H), 4.99
- 4.50 (m, 4H), 4.79 - 4.72 (m,
2H), 4.70 - 4.83 (m, 2H), 1.74
d, J = 8.4 Hz, 3H). LOMS
1] = 485.1.

Cl
{(F-6-chlore-3-((1-{7-chioro-2-cyano-3-(3,3-

diffuoropyrrolidin-1-yhgquinoxalin-5-

yhethybaminoipicolinic acid

H NMR (400 MHz, methanol
dn 5 =7.79(d, J = 2.4 Hz, 1H),
768 (d, J= 24 Hz, tH), 7.20
(d, J=88Hz 1H), 7.00 (¢, J =
9.2 Hz, 1H), 5.49 (g, J= 6.4 Hz,
1), 4.42 - 415 {m, 4H), 2.66 -
252 (m, 2H), 1.74 d, J = 6.4
Hz, 3rH). LOMS [M + 1] * =
493.1.

147
and
148

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluling
methyl ester isomer (147); H

NMR (400 MHz, methanol-ds) 8
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| F
\\1 N T
J

O HNT TMe

HOA\(‘E H(Zj/
Ny

Ci
&-chiloro-3-({{R)-1-(2-cyano-3-{(R)-3,3-difluoro-5-
{(hydroxymethyhpiperidin-t-yh-7-

methyiguinoxalin-S-yhethyamino)picolinic acid

AND
Mew:[i\!\ CN
SO0N:
i NZ NTNF

N
O HNT "Me

P
HO™ P Ho™
Ny
Cl
g-chiloro-3-{{{Ry-1-{2-cyano-3-((5)-3,3-diflucro-5-
(hydroxymethyhpiperidin-t-yh-7-

methylguinoxalin-5-yhethyiamino)picolinic acid

= 7686 (d, J = 4.0 Hz, 2H), 7.19
(d, J= 9.2 Hz, 1+), 7.03 (d, J =
9.2 Mz, 1H), 5.57 (g, J = 8.8 Hz,
1H), 4.58 - 4.45 (m, 2H), 3.69 -
3.53 (m, 3H), 3.06 (dd, J=11.2,
12.8 Hz, 1H), 2.46 (s, 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, methanok-dy &
=768 (s, 2rM), 748 (d, J=92
Hz, 1H3, 698 (d, J = 8.2 Hz,
1H), 5681 (g, J = 6.8 Hz, 1H),
4.55 - 4,498 {m, 2H), 3.87 - 3.60
{m, 2H), 3.80 -~ 3.48 (m, 1H),
311 - 305 (m, 1H), 248 (s,
3H), 243 - 242 (m, 1H), 2.32 -
2.30 {m, 1H), 1.84 - 1.89 {m,
1H), 1.71 (d, J = 6.8 Hz, 3H).
LCMS [M + 23] "= 539.1.

149
and
150

Mew:[ NICN

L o

‘i N E\‘j‘/>.m.ilz
L.

“ “Me

~Msa
G P MefN
HO /I
N
cl

g-chloro-3-{{{R)-1-{2-cyano-3-{{R)-3-
{dimethylcarbamoylpyrrolidin-1-yh-7-

methviguinoxalin-5-yhethylamino)picolinic acid

AND

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluting
methyl estar isomer {(149): 'H
NMR (400 MHz, methancl-dy)
8=757(d, J=2.0Hz, 1H},
753 (s, 1), 718 (d,J=92
Hz, 1H), 7.01 (d, J = 8.8 He,
1H), 5.81 {q, J= 6.8 Hz, 1H),
411~ 4.08 (m, 2H), 4.04 - 4.02
{m, 2H), 3.87 {quin, J = 6.8 He,
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Mev/\r,N\ICN
i . e)
YA
0 HNTM - A
pooe Me
HOT
Na
o

&-chioro-3-({{~K)-1-(2-cyano-3-((5)-3-
{dimethylcarbamoypyrrolidin-1-yh-7-

methviguinoxalin-5-yhethyllamino)picolinic acid

1H), 3.20 (s, 3H), 2.99 (s, 3H),
2.41 (s, 3H), 2.39 - 2.35 (m,
1H), 2.27 - 2.22 (m, 1H), 1.70
(d, J = 6.8 Hz, 3H). LCMS [M +
11+ = 508.2.

Final product from
saponification of second
eluting methyl ester isomer
{150): "H NMR (400 MMz,
methanokdn 8 =787 {d, J=
1.8 Hz, 1H), 7.82 (s, 1H), 7.14
{d,J=88Hz 1H), 6. 97 {d, J
=88 Hz, 1H), 850 (g, J=64
Hz, 1H), 4,18 - 4,15 {m, 2H),
4.08 - 4£.01 (m, 2H}, 3.87 {guin,
J=88Hz, 1H), 3.21 (5, 3H),
2.98 (s, 3H), 2.41 (s, 3H), 2.4
- 2.38 {m, 1H), 2.31 - 2.20 {m,
1H), 189 (d, J= 8.8 Hz, 3H).
LOMS [M + 1]+ = 5081,

151

Me N, CN
TIX
CF3

O HNT “Me
HO)K(f)’\, §

Cl
g-chioro-3-(((K)-1-(2-cyano-7-methyl-3-
{(1R 55 8R)-8-(trifluoromethyi)-3-
azabicyclofd.1.0lhexan-3-yhquinoxalin-5-

yiiethyhaming}picolinic acid

H NMR (400 MMz, methanol
dy6=759-7.54 (m, 2H), 7.20
d,J=82Hz, 1H),7.01 (d, J=
8.8 Hz, 1H), 5.50 (g, J = 6.8 Hz,
1H), 4.45 (dd, J= 8.4, 11.2 Hz,
2H), 3.96 (1, J = 13.6 Hz, 2H),
2.42 (s, 3H), 2.28 {, J= 3.2 Hz,
2H), 1.80 - 1.73 {m, 1H), 1.71
(d, J = 6.8 Hz, 3H). LCMS [M +
231 "=538.1.
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Et Ny ACN H NMR (400 MMz, CDCl) & =
i\li\/\\ 8.39 (?r::ﬁ,:w 8.0 Hz, 1H), 7.72
o e I\V/\""i“ (j 1H), 780, J= 1.8 He, 1HD,
' F 743 (d, J = 8.8 Hz, 1H), 877
HG = i {d, J= 8.8 Hz, 1H), 5.50 (quin,
152 Nx J =88 Hz, 1H), 3.97 - 3.84 {m,
Cl 4H), 2.79 (g, 4 = 7.6 Hz, 2H,
(Ry-6-chloro~-3-{{1-(2~cyano-3-(4 4~ 2.34-2200m, 4H), 174 (d, J=
diffuoropiperidin-1-yh-7-ethyiquinoxalin-5- 8.8 Hz, 3H), 1.28 (1, J = 7.6 Hz,
yhethyhamino)picolinic acid 3H). LOMS [M + 23] =523.1
Mew_z Ny - CN H NMR (400 MHz, methanohk
QN{IN H dny 8 =787, J=16Hz, 1H),
/w L/%‘ 7.54 (s, 1H), 716 {d, J= 8.2 Hz,
G HN" "Me LI 1H), 8.98 (d, J = 9.2 Hz, 1H),
HOT N | 550 (g, J = 8.8 Hz, 1H), 439
Mo~ d, J=12.0 Hz, 2H), 4.20 (br d,
153 Cl J = 10.0 Hz, 2H), 2.41 {3, 3H),
g-chioro-3-(({K)-1-2-cyano-7-methyl-3- 2.36 (brdd, J= 2.0, 3.0 Hz, 2H),
(1R ,55,65)-6-(triflucromethyi)-3- 2.01-1.86 (m, 1H), 1.70(d, J =
azabicyclo[3.1.0lhexan~-3-yhquinoxalin-5- 6.4 Hz, 3H), LOMS M + 23] =
yhethyhamino)picolinic acid 530 2
M NMR (400 MMz, methanol
diy §=7080(s, 2H), 747, J=
9.2 Hz, 1H), 892 (d, J= 8.8 Hz,
1H), 5.55 (g, J = 8.8 Hz, 1H),
154 411 - 4.04 {m, 2H), 3.52 (5,
3H), 2.81 - 288 (m, 2H), 243
{s,3H), 1.868({, J=6.8 Hz, 3H).
{(F)-6-chioro-3-((1-(2-cvano-7-methyl-3- LOMS [M+ 23] * = 515.2.
{(methyi(3,3,3-triflucropropybamino)quinoxalin-5-
yhethyhamino)picolinic acid
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XX
\ S
N by}
Q“‘C“

Me

g-chiloro-3-({{R)-1-(2-cyano-3-((&53-3-
cyanopyrrolidin-1-yh-7-methylguinoxalin-5-

yhethyhamino)picolinic acid

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluling
methyl esier isomer (155): H
NMR (400 MHz, methanol-ds) 8
= 7.59 (s, 1H), 7.57 (s, 1H),
7A9 (d, J = 8.2 Hz, 1H), 7.03
{d, J=92Hz 1H), 5581 (g, Jd=
6.4 Hz, 1H), 432 - 4.04 (m,

AND
Ve N ON 4H), 3.55 (quin, J = 6.4 Hz, 1H),
;I T 258 -2.48 (m, 1H), 2.47 - 2.37
X L , .
155 N ?x{\>.q,,m (m, 4H), 1.73 (d, J = 6.4 Hz,
and )(Li-m’ Me 3H). LOCMS [M + 1] ™= 462.2,
156 HO™ 7 1 Final product from
N i
‘\\T’ saponification of second eluting
o mathyl ester isomer (156) H
8-chioro-3-(((R)-1-(2-cyano-3-((R)-3- NMR (400 MHz, methanol-ds)
cyanopyrrolidin-t-yh-7-methylguinoxalin-5- = 7.50 (s, 1H), 7.56 (5, 1H),
yhethyBaminojpicolinic acid 749 (6, J = 9.2 Hz, 1H), 7.03
(@ Jd=9.2Hz 1H), 551 (g, J=
8.4 Mz, 1H), 4.25 - 4.06 {m,
4H), 3.57 - 3.54 (m, 1H), 2.54 -
2.49¢m, 1H), 2.47 - 238 {m,
4H), 1.72 (d, J = 6.8 Mz, 3H).
LCMS M+ 1] "= 4621,
Ci = N\ CN H NMR (400 MHz, methanol-
| I 04 8= 7.89 (d, J=24 Hz, 1H
\%LNX N/\\i 1'375 d IJ ( ,Q H ’1};’ 2)5;
= 775 (d, J = 2.0 Hz, 1H), T.
O HNT “Me o e e it 5
. (d,J=8.8Hz 1H), 7.03 (4, J=
HO™ | 4.2 Hz, 1H), 5.55 (i, J= 8.8 Hz,
N
> 1H), 3.96 - 3.91 (m, 4H), 3.90 -
Ci

3.81 (m, 4H), 1.78 (d, J= B8
Mz, 3H). LOMS IM + 231 * =
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{Fy-6-chioro-3-((1-{7-chioro-2-cyang-3-
marpholinoguinoxalin-S-yhethyhamino)picolinic

acid

45851

158

OH
/

g-chioro-3-{{{Ry-1-{2-cyano-3-((53-3-
(hydroxymethyhpyrrolidin-1-yi}-7-

methylguinoxalin-5-yhethyiamino)picolinic acid

H NMR (400 MHz, methanol
d) B =754 (d, J= 3.2 Hz, 2H),
720 (d, J =92 Hz M), 7.02
(@ J=9.2Hz 1H), 552 (q, J=
8.8 Hz, 1H), 413 - 4.03 {m,
24}, 3.91 (d, J= 7.6, 10.8 Hz,
1), 3.75 - 3.58 {m, 3H), 2.67 -
2.55 {m, 1H), 2.41 (s, 3H), 2.27
- 246 (m, 1H), 1.99 - 1.85 (m,
1H), 1.71 (@, J = 6.4 Hz, 3H).
LCMS [M + 1] "= 4673,

159

Me /l NTCN
pe OH
SN NN
L
O HN Me

H O)j\(/ |

Na
g-chiore-3-({{R}-1-{2-cyano-3-{{R)-3-
{hydroxymethyhpymolidin-1-y)-7-

methviguinoxalin-5-yhethylamino)picolinic acid

H NMR (400 MHz, methanol-
gy §=7.55-7.53 (m, 2H), 7.19
(d,J=88Hz 1H), 7.01 (d, J=
9.2 Hz, 1H), 558 - 547 (m,
1H), 4.07 - 4.00 (m, 2H), 4.00 -
3.93 (m, 1H), 3.78 - 3.73 (m,
2H), 3.71 - 3.82 (m, 1H), 2.60
{td, J = 6.8, 14.0 Hz, 1H), 2.41
(s, 3H), 2.22 - 249 (m, 1H),
1.95-1.80(m, 1H), 1.71(d, J=
8.4 Hz, 3H). LOMS [M + 1] '=
487 1.

160

Me\,;IN\ CN
I
10

No__Me
oy Me ™y
: o
HQ)\%\]
Ny
cl

{Fy-3-{(1-(3-(4-acetyipiperazin-1-yh-2-cyans-7-
methviguinoxalin-5-yhethyllamino)-8-

chioropicolinic acid

H NMR (400 MHz, methanok
B =768 (s, 2H), 7.21 (d, J =
3.8 Mz, 1H), 705, J=8.2Hz,
1H), 553 {q, J = 6.8 Hz, 1H),
3.80 - 376 {m, 8H), 248 (s,
3H), 218 (s, 3H), 1.74 (d, J =
£.4 Hz, 3H). LCMS [M + 11+ =
4940,

-177-
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161

{Ry-8-chlorg-3-{(1-(2-cyano-7-methyi-3-(4-
oxopiperidin-1-ylquinoxalin-5-

yhethyhamino)picolinic acid

H NMR (400 MHz, chioroform-
)8 =843-841(m, 1H), 7.70
{8, 1H},7.57 (d, J= 16 Hz, 1H),
7A1 (d, J =88 Hz, 1H), 876
{d,J=88Hz, 1H), 550543
{m, 1H), 411 ¢, J= 8.0 He, 4H),
277 ¢, J=6.0Hz, 4H), 2.49 (s,
3Hy, 1.72 (@, J = 8.4 Hz, 3H).
LOMS [M + 1] " = 48583,

162

iMe

Cl
{(F)-6-chiore-3-((1-(2-cvano-3-(3 4-dihydro-2,7-
naphthyridin-2(1 H)-yh-7-methyiguinoxalin-5-

yiiethyhaming}picolinic acid

H NMR (400 MHz, methanol-
g B =8.51 (5, 1H), 8.33 (d, J =
52 Hz, 1H), 7.69 (d, J = 1.6 Hz,
1H), 7.85 (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), 4.16 - 412 {m, 2H),
3.21 - 317 (m, 2H), 246 (s,
3H), 189 (d, J = 6.8 Hz, 3H).
LOMS [M + 1] = 500.2.

183

Ci
s~chloro-3-({((Ry-1-(Z-cyano-3-((1R 55,6 5)-6-
(hydroxymethyh-3-azabicyclof3.1 .0lhexan-3-yi)-

7-methylguinoxalin-&-yhethyhamino)picolinic
acid

H NMR (400 MHz, methanol
do 6 = 7.58 (s, 1H), 7.55 (s,
1H), 7.20 (d, J = 9.2 Hz, 1H),
7.02 (4, J =88 Hz, tH), 5.50
(@, 4 = 6.8 Hz, 1H), 4.24 - 4.08
(m, 4H), 3.82 - 3.32 (m, 2H),
2.43 (s, 3H), 2.08 - 2.04 {m,
2M), 1.72 (d, J = 6.4 Hz, 3H),
1.40-1.30 (m, 1H). LCMS [M +
11+ = 479.2.
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G-chiloro-3-{{{(R)~1
{methoxymethylpyrrolidin-1

-{2-cyano-3-({R}-3-fluoro-3-
-yh-7-
methyiquinoxaiin—5~yi)ei’hyi)aminc)picoiinic acid

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluling
methyl esier isomer (184); H
NMR (400 MHz, methanol-dg 8
=787 {d, J= 2.4 Hz, 2H), 7.20
{d,J=88Hz 1H), 702, Jd=
8.2 Hz, iH), 555 - 548 (m,
iH), 4.26 - 4.07 (m, 4H), 3.83 -
371 (m, 2H), 3.48 (5, 3H), 2.43

(s, 3H), 2.40 - 219 (m, 2H),

&-chilorg-3-{{{R}-1-(2-cyano-3-{(1R 55 6R)-6-

{methoxymethyl-3-azabicyclo[3.1.0lhexan-3-yh-

164 }/ _OMe 1.72 {d, J = 6.8 Hz, 3H). LCMS
and M+ 1] "= 488.0.
185 HO lH/l\ Finai product from
\r saponification of second eluting
o mathyl ester isomer (165): H
&-chioro-3-{({R)-1-(2-cyano-3-{{5)-3-fluoro-3- NMR (400 MHz, methanol-d3) &
{methoxymethyhpyrrolidin-1-y[}-7- = 757 (rd, J = 2.4 Hz 2H),
methviguinoxalin-5-yhethylamino)picolinic acid 720 (0, J = 92 Hz, 1H), 7.03
(d, J=82Hz 1H), 5583 (g, J=
8.8 Hz, 1H), 4.29 - 4.01 {m,
4H), 3.74 {(d, J = 4.8 Hz, 1H),
3.83 - 370 {m, 1H), 3.48 (s,
3H), 243 (5, 3H), 23% - 2.20
Gm, 2H), 1.71 (4, J = 6.4 Hz,
3H). LCMS M + 1] "= 4991,
M NMR (400 MMz, methanol
i I dyy 8=7.55(d, J=1.6Hz, 1H),
7.51 (s, 1H), 7.19(d, J= B 8 Hz,
O HN TMe ~OMe ‘
1H), .99 (d, J = 9.2 Hz, 1H),
168 HO / i 5.49 (g, J = 8.4 Hz, 1H), 4.35 -
NY 4.30 (m, 2H), 3.94 - 3.87 (m,
Ci

2H), 3.39 - 3.31 (m, 5H), 2.40
(s, 3H), 1.78 (br s, 2H), 1.70 (d,
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7-methyiquinoxalin-5-ylethyhamino)picolinic

J= 8.8 Hz, 3H), 1.06 - 1.01 (m,
1H), LOMS M + 1]* = 493.2.

167

acid
/’E '
N NAP}‘: WH
L..ZS
O HNT TMe T, O
s H
HO = E
Nao
Ci

8-chiorg-3-({({(R)~1-(2-cyano-3-{(1R, 53, 86R)-8-
{hydroxymelhyh-3-azabicycio[3.1.0lhexan-3-yi}-
7-methyiguinoxalin-&-ylethyhamino)picolinic
acid

H NMR 400 MMz, methonal-
45 5 =7.84-7.44 (m, 2H), 7.20
{d, J=88Hz, 1H), 7.00 (brd, J
=82 Hz, 1H), 550 (g, J = 6.4
Hz, 1H}, 4.35 (brt, J = 10.4 Hz,
2H), 3.96 - 3.87 (m, 2H), 3.53
(d, J=6.8Hz, 2H), 2.43 (5, 3H),
1,79 (ors, 2H), 1.72 (d, J= 6.8
Hz, 3H), 1.04 - 1.01 (m, 1H).
LOMS [M + 23] = 501.2.

&-chlorg-3-{{{Ry-1-(2-cyano-7-methyh-3-((R)-2-
methyimorpholino)quinoxalin-5-

yhethyhamina}picolinic acid

H NMR (400 MHz, methanol-
g §=7.87-7.62(m, 2H), 7.21
(d,J=88Hz 1H), 7.05 (d, J=
9.2 Hz, 1H), 5.51 {4, J = 8.4 Hz,
1), 427 (v d, Jd = 12.8 Hz,
1), 421 (br d, Jd = 13.2 Hz,
1H), 4.04 {dd, J= 1.8, 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
@ J=68Hz 3H), 127 (d, J=
8.0 Hz, 3H). LCMS [M + 23] * =
488.1.

168
and
170

Separated isomers by S8FC

before saponification:

Final product from
saponification of first eluting
mathy! ester isomer (188 H
NMR (400 MHz, methanobkdg &
=7.81{d, J=18Hz, 1H), 7.55

(5, 1H), 7.18 (d, J = 9.2 Hz, 1H),

-180-
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&~chiloro-3-({{(R)-1-{2-cyang-3-({5)-3,3-difluoro-2-
methyipyrrolidin-1-yh-7-methylguinoxalin-5-

yhethyhamino)picolinic acid
AND

&-chioro-3-({{Ry1-(2-cyano-3-((R)-3,3-difluoro-2-
methvipyrrofidin-1-yh-7-methviguinoxalin-5-

yhethyhamino)picolinic acid

8.98 (d, J = 0.2 Hz, 1H), 5.49
(@, J = 6.8 Hz, 1H), 4.84 - 4.80
(m, 1H), 4.34 (m , 1H), 4.08 (m,
1H), 2.89 - 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
methyl ester isomer (170) 'H
NMR (400 MHz, methanok-dg &
= 7.59 (s, 1H), 7.56 (5, 1H},
714 (¢, 4 = 82 Hz, 1H), 6.59
(d, J=88Hz 1H), 558 (g, J=
6.8 Hz, 1H), 4.77 - 488 (m,
1H), 4.38 - 4.28 (m, 1H), 413 -
4.04 (m, 1H), 2.67 - 2.53 (m,
2H), 2.41 (s, 3H), 188 (d, J =
6.8 Mz, 3H), 1.458 (dd, J = 2.8,
6.8 Hz, 3H). LCMS [M + 231" =
508.1.

171
and
172

Me N CN
X
N NN F
L/F
Q0 HN Me
OMe
HO™ Y
Nﬁ/i
Ci
&~chiloro-3-(((R)-1-(Z-cyano-3-{{8)-3 3-difluoro-4-
methoxypyrrolidin-1-yi-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
AND

Separated isomers by SFC

before saponification:

Final product from
saponification of first eluting
methyl ester isomer (171) H
NMR 400 MHz, methanok-dg 8
= 785 - 7.55 {m, 2H), 7.21 {,
Jo=88Hz 1H), 7058 (d, J =
8.2 Hz, 1H), 5.51 - 542 (m,
TH}, 4.38 - 419 (m, 4H), 4.15 -
4.05 (m, 1H), 3.80 (s, 3H), 2.43
(s, 3}, 1.73 (@, J = 8.4 Hz,

3H) LOMS [M + 23] * =525.1.

-181-
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O HN

Me /,\IN%?/CN
";E .. -
PO O
L F
Me 2
oM

e
HO = E
Max

Ci

&-chioro-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
methy! ester isomer (172); H
NMR {400 MHz, methanokda &
= 764 - 756 {m, 2H), 7.20 {d,
J=88Hz 1H), 702, J =
8.2 Hz, 1H), 5.51 (g, /= 6.8 Hz,
H), 4.36 - 418 (m, 4H), 4.06
(dt, J =2.4,12.0 Hz, 1H), 3.80
(s, 3H), 2.44 (5, 3H), 1.73 (d, J.
=88 Hz, 3F) LCMS M+ 1" =

503.2.

173
and
174

I-{{{R1-(3-({15,48)-2-0xa-5~
azabicyciof2 2. 1theptan-S-yi}-2-cyano-7-
methviguinoxalin-&-yhethyllamino)-6-
chioropicolinic acid
AND

Me N, F

O HNT The

o
Na
Ci
3-({({(R»-1-(3-{1R 4R)-2-0xa-5-
azabicyclsi2.2.11heptan-5-yi-2-cyano-7-
methviguinoxalin-5-yhethyllamino)-8-

chioropicolinic acid

H NMR (400 MHz, methanok
d) 8 =7.85(d, J=2.0 Hz, 1H),
T47 (s, 1H), 716 (d, J= 8.8 Hz,
1H), B.87 (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 - 4.02 (m, 1H),
3.89- 3.5 (m, 1H), 3.76 (@, J =
10.0 Hz, 1H), 2.38 (s, 3H), 2.12
S2.03(m, 2H), 187, J=68
Mz, 3H). LOMS [M+1]* = 485.2.

AND

TH NMR (400 MHz, methanol-
i B =783 (d, J= 1.6 Hz, 1H),
7.59 (s, 1H), 7.23(d, J= 8.2 Hz,
1H), 7.08 (d, J = 8.8 Hz, 1H),
5.49 (g, 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]* = 465.3.
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175

Cl
g-chioro-3-{{{Ry-1-(2-cyano-7-methyl-3-{(5)-3-

{methvisulfonyhpyrrolidin-1-yhquinoxalin-5-

yhethyhamina}picolinic acid

H NMR 400 MMz, methanok
gy 5 =7.62(d,J= 2.0 Hz, 1H),
7.57 (3, 1H), 7.19 {d, J= 8.8 Hz,
1H), 7.05 (d, J = 8.8 Hz, 1H),
554 (q, J= 6.8 Hz, 1H), 4.45 -
422 (m, 3H), 4.20 - 407 (m,
2H), 3.12 (s, 3H), 2.73 - 2.55
(m, 20}, 2.44 (s, 3H), 1.74 (d, J
= 6.8 Hz, 3H). LOMS [M + 1]+
=515.1.

H NMR (400 MHz, methanok
dy 6= 7.57 (d, J= 2.0 Hz, 1H),
785 (d, J = 0.8 Hz, 1H), 7.20

&~chlorg-3-{({(R}~1-{2-cyano-3-{(R)-3-
fluoropyirolidin-1-yI-7-methylguinoxalin-5-

yhethyhamino)picolinic acid

O F Me d,J=88Hz, 1H),702{d, J=
HQJ’!\//E 9.2 Hz, 1H}, 58.55 - 537 {m,
176 N;j 2Hy, 427 - 416 {m, 2H), 4.15 -
& 01 (m, 2H), 2.49 - 2.21 (m,
8-chioro-3-({({R)-1-(2-cyano-3-((S)-3- SH), 173 (d, J = 8.8 Hz, 3H).
fluoropyrrolidin-1-yb-7-methylquinoxalin-5- LOME [M+ 1] "= 4552,
yhethyhaminaipicolinic acid
Me H NMR (400 MMz, methanob-
\‘ f 4 6=7.56(dd, =12, 56 Hz,
2H), 749 (d, J = 9.2 Hz, 1H),
702, J=92Hz, 1H), 557 -
)\)\ 537 {m, 2H), 4.28 - 4.18 (m,
. W/ 2H), 4,47 - 3.97 (m, 2H), 2.47 -
Cl

2.0 (m, 3H), 1.72 d, J = 6.8
Hz, 3H). LCMS [M + 1] * =
4551,
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Me_ N /,(;}N H NMR (400 MHz, CDOD) 6
U j\ = 7.80 (s, 2H), 7.22 - 715 (m,
A> GE 1H), 7.01 (d, J = 88 Hz, 1H),
0 HNAMe L\& 557 - 8547 (m, 2H), 542 - 536
HO”% i {m, 1H}, 4.43 - 419 (m, 4H),
178 Na j 2.44 {s, 3H), 1.74 (dd, J = 3.6,
Ol 6.8 Hz, 3H). LCMS [M+Nal" =
8-chioro-3-(({(R)-1-(2-cyano-3-((35 4 5)-3 4- 495.1.
diffluoropyrrolidin-t-ylj-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
H NMR (400 MHz, DMSO-de)
\%?[ I 6=13.18 - 12.84 (m, 1H), 8.50
{d,J=72Hz 1), 848 - 8.44
HiNd \/ Yj\ {m, 1H}, 7.86 (dd, J = 2.4, 8.8
HO/ s Hz, 1H), 7.89 (s, 2H), 7.30 (d, J
179 NY =88 Hz 1), 708, =82
e Mz, 1H), 7.03 (d, J = 9.2 Hz,
{(RYy-6-chioro~-3-({1-{2~-cyano-7-methyk-3-(4-(5- 1H), 5.48 (quin, J = 6.8 Hz, 1H),
{triftuoromethyhpyridin-2-ylipiperazin-1- 3.98 - 3.88 (m. 8H), 244 (s,
yhquinoxalin-S-yhethvhamino)picolinic acid M), 1.68 (d, J = 6.4 Hz, 3H).
LCMS [M + 23] " = 587 1.
Separated isomers by SFC
before saponification:
Final product from
saponification of first eluting
methyl ester isomer (180) H
NMR 400 MHz, methanobdy 8
180 =788~ 751 (m, 2H), 7.20(d, J
and methyl 8-chloro-3-((R)-1-(2-0yano-3-(R13 | = g g My M), 7.03 (d, J = 5.8
181 fluoro-3-methyipyrrolidin-1-y)-7- Mz, 1H), 549 (@ J = 6.4 Hz,
methyiguinoxalin-5-ylethyhamino)picolinaie 1H), 4.22 - 3.92 (m, 4H), 2.42
AND (s, AM), 2.39 - 2.09 (m, 2H),
173 (d, J = 8.8 Hz, 3H), 1.87
{d, J=204 Hz, 3H). LCMS [M
+ 11" =491.2.
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: M Final product from

Ve E \ji\/ saponification of second eluling

N NA;}\N&;\;{EQ methyl ester isomer {(181): 'H

O HN™ "Me NMR (400 MHz, methanol-dag &

MGQ% = 7.57 (s, 1H), 7.55 (s, 1H},

N 748 (d, J = 9.2 Hz, 1H), 7.03

\l; d,J=9.2Hz 1H), 851 (g, J=

methyi 8-chloro-3-(({K)-1-(2-cyano-3-({5)-3-
fluoro-3-methyipyrrolidin- g ~yh-7-

methyiquinoxalin-5-yhethyhamino)picolinaie

8.8 Hz, 1H), 4.23 - 3.86 (m,
4H), 2.42 (s, 3H), 2.39 - 2.05
(m, 2H), 1.71 (d, J = 6.4 Hz,
3H), 1.86 (d, J = 21.2 Hz, 3H).
LOMS [M+ 1] ° = 491.2,

182A
and
1828

Ci
&-chioro-3-({{(Ry-1-EZ-cyano-3-{{{{8)-2 2-difluoro-
1-methyicyclopropylmethybamino)-7-

methviguinoxalin-5-yhethyllamino)picolinic acid
AND

N
bl
? WNH

N

Ci
&-chlore-3-({{Ry»-1-(2-cvano-3-({{(R)-2,2~difluoro-
1-methyicyclopropylmethybamino)-7-

methyiguinoxalin-S-yhethyliaminopicolinic acid
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183

Na

{Ry-6-chilore-3-((1-{Z2-cyano-7-methyl-3-(3-{(N-
methyiacetamido)azetidin-1-yhquinoxalin-5-

yhethyBaminojpicolinic acid

184

2 N
g
A Ny ™

N -,

8-chioro-3-(({(1R)-1-{Z-cyanc-7-methyl-3-
(tetrahydrofuran-3-yhquinoxalin-5-

yiiethyhaming}picolinic acid

1854
and
1858

N
2

NP NM()
L—

QO HN

N
Cl
a-chiora-3-{({R)y-1-{2-cyano-7-methyi-3-{(8)-
tetrahydrofuran-3-yhquinoxalin-5-
yhethyhamino)picolinic acid
AND
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Cl
g-chioro-3-{{{(R}-1-(2-cyano-T-methyl-3-({K}-

fetrahydrofuran-3-yhguinoxalin-5-

yhethyBaminojpicolinic acid

186

£t N._ _-CN

S
"f/:\ £

NN
L/ F

Q  HN

HO /E

Naw

Ci
{(Ry-6-chloro~-3-{{1-(2~cyano-3-(3,3~

difiuoropyrrolidin-1-yh-7-ethylguinoxalin-5-

yhethybaminoipicolinic acid

187

HO /E
N

£t NICN
E :E\i/ N/\j
O HNT L\/C}

-

s

)

¢

{K)-6-chloro-3-({1-(2-cyano-7-ethyl-3-

merpholinoguinoxalin-&-yhethyhamino)picolinic

188

-187-
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{F-6-chioro-3-({(1-(2-cyang-7-ethyl-3-(2-0xa-6-
azaspiro}3. 3lheptan-8-yhouinoxalin-5-

yhethyhamino)picolinic acid

B

EO i
N

Cl
g-chioro-3-{{{Ry-1-{2-cyano-3-((S)-2-

ethyvimorpholino)-7-methylguinoxalin-5-

&~chioro-3-({{(Ry-1-{Z-cyang-7-methyl-3-{(&)-2-
{rifluoromethyhmorpholino)quinoxalin-5-

yhethyhamino)picolinic acid

1894 yhethyhamino}picolinic acid
and
1898
o
HO o |
N\?
Cl
g-chlore-3-({{R)-1-(2-cyano-3-({(R)-2-
ethyimorpholino)-7-methylquinoxalin-5-
yhethyhamino)picolinic acid
H NMR (400 MHz, CD:0D) §
I CFs4 =771 {d, J= 18 Hz, 1H), 7.68
(5, 1H),7.08 {d, J= 8.8 Hz, 1H),
6.86 {d, J = 8.2 Hz, 1H), 553
i\ld | {g,J=68Hz, 1H), 447 - 444
X Gm, 1H), 4.39 - 4.35 (m, 1H),
1Q0A o

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+Nal * = 5431,
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H NMR (400 MHz, CD:OD) 8

&-chioro-3-{{{R)}-1-2-cyano-3-{R)-2-
{difluoromethyiimorpholine)-7-methylguinoxalin-

S-yhethyllamino)picolinic acid

LI
oy N’\" OF f 7;.72 (s, 1H), 7.88 (s, 1+,
- \\/Q 7.05 (d, J = 8.8 Hz, 1H), 8.85
{d,/J=88Hz 1H), 853 (g, J=
HO™ Y | 8.8 Hz, 1H), 4.44 (brd, J=12.3
NS Hz, 1H), 4.38 - 434 {m, 1H),
1908 Cl 4.27 (bor d, J = 13.8 Hz, 1H),
&-chioro-3-{{{R}-1-(2-cyano-7-methyk-3-({K)-2- 419 (br d, J = 11.2 Hz, 1H),
{trifluoromethyhmorpholino)quinoxalin-5- 3.95 (dt, J = 2.4, 11.6 Hz, 1H),
yhethyhamino)picolinic acid 3.48 - 3.35 (m, 2H), 2.47 (s,
3H), 169 (d, J = 6.8 Hz, 3H).
LOMS [M+Na] * = 543 1.
L /N CN
%NINNCFQH
O HN L\/O
HO%
N
Ci
&~chiloro-3-({{(R)y-1-(Z-cyano-3-({5)-2-
{diftuoromethyymorpholing}-7-methylquinoxalin-
191A S~yhethyllamino)picolinic acid
and AND
1918 AN N
\/INE[N’\“\CFZH
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g-chiloro-3-({(R)-1-(2-cyano-7-methyl-3-((&}-3-

methyimorpholinoquinoxalin-5-

1924
yhethyhamino)picolinic acid and
and
N CN
1928 o I
“
N t\ﬁj
O HNT «"J\/O
= E
Y
Ci
&-chlorg-3-{{{Ry-1-(2-cyano-7-methyh-3-((R)-3-
methyimorpholino)quinoxalin-5-
yhethyhamina}picolinic acid
EEG
193 E

\\T
3-(((1 F)-1-(3-(B-oxa-3~azabicycio(3. 1. 1Thepian-
3-yh-Z-cyano-7-methyiquinoxalin-5-

yijethylhaming)-6-chioropicolinic acid
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¢l
g-chioro-3-{({{(Ry-1-{2-cyano-3-{4-((R)-1-
hydroxyethyDpiperidin-1-yh-7-methyiquinoxalin-

And

1944
5-yhethyllamino)picolinic acid
and
And
1948
Cl
B-chloro-3-({({Ry»1-Z-cyano-3-(4-({Sy-1-
hydroxyethylpiperidin-1-yh-7-methyigquinoxalin-
S-yhethyllamino)picolinic acid
N ON 1884, final product from the
B A 1 first eluling isomer bhefore
N N
O\y‘f saponification: 'H NMR (400
MHz, methanokdsy) § = 7.63 (5,
OMe
2H), 7.20 (d, 4 = 8.2 Hz, 1H),
702 (6, J =82 Hz, 1H), 555
(g, J = 8.8 Hz, 1H), 4.51 - 4.42
1854 &-chioro-3-(({(R)-1~(Z-cyano-3-(4-((R)-1- (m, 2H), 3.36 (s, 3H), 3.25 -
and methoxyethyhpiperidin-1-y)-7-methylguinoxalin- 348 (m, 1H), 3.17 - 3.05 (m,
1958 S-yhethyllamino)picolinic acid

2H), 2.45 (5, 3H), 2.05 - 1.97
(n, TH), 1.84 - 1.78 (m, 1H),
1.72 (@, J = 6.8 Hz, 4H), 1.65 -
1.48 (m, 2H), 117 @, J = 6.4
Hz, 3H). LOMS [M+1] "= 508.3.

1888, final product from the

second eluting isomer before
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L /NICN

OMe

§-chloro-3-{{({R)-1-(2-cyano-3-(4-{{(&)-1-

methoxyethybpiperidin-1-yh-7-methylguinoxalin-

5-yhethyllamino)picolinic acid

saponification: 'H NMR (400
MHz, methanobdy) 8 = 7.83 {5,
2H), 7.21 (d, J = 8.2 Hz, 1H),
03 (d, J =02 Hz 1H), 556
(Q, J =84 Hz, 1H), 4.51 - 4.41
(m, 2H), 3.36 (s, 3H), 3.23 -
3.20 (m, 1H), 3.16 - 3.06 (m,
2H), 2.45 (s, 3H), 2.00 (ord, J
=432 Hz, 1H), 1.86 - 1.78 {m,
1H), 1.72 (d, J = 6.8 Hz, 4H),
1.65-1.48 (m, 2H), 1.17 (d, J =
8.4 Hz, 3H). LCMS [M+1] *=
508.3.

198A
and
1968

//’T’NICN
N \N UOMQ

0 HN
HG™ f’H

'y
1884, &-chioro-3-({{R)-1-{2-cyano-3-{{8)-3-
methoxypiperidin-1-yh-7-methyiquinoxalin-5-

yhiethyhamino)picolinic acid

And
/ /N\;[GN
o \N'! ;\O“\Of‘v’ie
O HN
HG /E
N:\\r'
Cl

1968, 6-chloro-3-{{{R}y-1-(2-cyano-3-{{R)-3-
methoxypiperidin-1-yh-7-methylquinoxalin-5-

yhethyhamino}picolinic acid

1864,

enantiopure

from  the

(35)-3-
methoxypiperidine: 'H NMR
(400 MHz, CD:.0D) & = 7.84 (s,
2H), 721 (d, J = 8.8 Hz, 1H),
7.00 (d, J = 8.8 Hz, 1H}, 5.57
(@, J = 6.8 Hz, 1H), 4.24 (dd, J
=3.2, 128 Hz, 1H), 4.00 - 3.88
(m, 1H), 2.85 - 3.55 (m, 2H),
347 (dd, J= 8.0, 12.8 Hz, 1H),
3.43 (s, 3H), 2.48 (s, 3H), 2.17
- 1.98 (m, 2H), 1.78 - 1.84 (m,
SH). LOMS [M + Na} * = 503.2.

made

1968,

enantiopure

from  the

(3R)-3-
methoxypiperidine: H  NMR
{400 MHz, CD0D) § = 7.64 (5,
1H), 781 (5, 1H), 714 (d, J =
8.8Hz, 1H),86.97(d, J=82Hz,
iH), 5.56 (g, 4 = 6.8 Hz, 1H),
420 -4 18 {m, 1H), 3.94 - 3.90
{m, 1H), 3.81 - 3.48 (m, 3H),
3.40 (s, 3H}, 2.44 (s, 3H}, 2.10

made
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-202(m, 2H), 1.70(d, J = 5.8
Mz, 5H). LOMS [M + Na] * =
503.2.

IColie e

2-{{{R-1-(2-cyano-3-(4-(2-((R)-2,2-
diffuorocyclopropyhacetylipinerazin-1-yi)-7-

methylguinoxalin-&-yliethyhaminoibenzoic acid

Product generated using the
before
saponification: "M NMR (400
MHz, CD:0D} 8 = 7.80 (d,
J=7.6 Hz 1H), 7.69 (s, 1H) 7.865
(s, 1H), 712 ¢, S = 8.0 Hz, 1Hy,
.50 (1, J=7.8 Hz, 1H), 6.42 (d,
J=84Hz, 1H), 580 (g, J=8.8
Hz, 1H), 3.8% ~ 3.81 {(m, 8H),

first eluting isomer

Cl
{(Fy-6-chiorg-3-({1-(2-cyano-7-methyl-3-{oxetan-

3-yhauinoxalin-5-yhethyhamino)picolinic acid

197 CR 271 (brd, J=7.2 Hz, 2H), 2.47
/ Ne 2N (s, 3H), 1.86 ~ 1.93 (m, 1H),
” | ]\/ 1.89 (d, J = 6.8 Hz, 3H), 1.59 -
X T
¢ N i‘f\:\ﬁ . 1.55 (m, 1H), 1.17 - 1.13 (m,
N
O HNTS g 1l ‘71' F 1H). LOMS [M + Naj * = 557 .2
= O ”
HO - li
Xy
2-{{{(Ry-1-Z-cyano-3~-(4-(2-((5)-2,2-
diffuorocyclopropyhacetylipinerazin-1-yi)-7-
methylguinoxalin-&-yliethyhaminoibenzoic acid
N
)
O
O
198 HO =
Na. |
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189
{R)-8-chioro-3-{(1-{2-cyano-7-methyl-3-(4-(1-
methyl-1H-imidazol-4-yiipiperazin-1-
yhguinoxalin-5-yhsthyhamino)picolinic acid
& j N\\]:CN LCMS M+ H]"=5333
™ N f\/\|
Q HN k/N\f'\r,
HO N O-N
200 b
L
{(F-6-chioro-3-((1-(2-cyano-7-methyk-3-(4-(3-
methylisoxazobk-5-yhpiperazin-1-yDquinoxalin-5-
yhethyhamino)picolinic acid
H NMR {400 MHz, CDClgj 6 =
8.55 - 8.33 {m, 1), 787 (s,
1H), 7.568 (s, 1H), 7.14 - 7.03
{my, 1H), 8.75 (br d, J = 8.8 Hz,
1H), 871 (5, 1H), 8.54 - 544
201 (M, 1H), 3.92 - 3.84 (m, 4H),
c 157 - 3.50 (m, 4H), 2.47 (s,
{Ry-6-chioro-3-({1-(2-cyano-7-methyk-3-(4-(5- M), 2.35 {5, 3H), 1.70 (br d, J
meihylisoxazol-3-yhpiperazin-1-yhquinoxalin-5- | _ 6.4 Hz, 3H). LCMS [M+NaT =
yhethyhamina}picolinic acid 555 2
N N H NMR (400 MMz, CDCl) & =
\(\\]\E\{I‘N o 8.3 (ord, J=8.0Hz, 1H), 765
I L\/:j\ {3, 1H), 7.54 (d, J= 1.6 Hz, iH),
202 Qo fj 712 (4, J = 9.2 Hz, 1H), 6.79
Hg/h (d, J= 8.8 Mz, 1H), 5.52 (quin,
NQ\T’ J =88 Hz, 1H), 4.94 - 480 {m,
Ci
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{Fy-6-chiore-3-{{1-(2-cyano-7-methyl-3-(2-0x0-
1,4 -bipiperidin}-1-yhauinoxalin-5-

yhjethyhamino)picolinic acid

1H), 4.52 - 4.39 (m, 2H), 3.28 -
315 (m, 4H), 2.51 - 2.41 (m,
S5H), 2.05 - 1.94 {m, 2H), 1.90 -
1.79 (m, BH), 1.70 (d, J = 6.4
Mz, 3H). LCMS [M+1] = 548.3.

" NMR (400 MHz, methanol
dnyd=773({dd,J=0.848Hz,
1H), 7.71 (d, J = 2.0 Hz, 1,

{Ry-8-chloro~-3-{{1-{2~-cyano-3-(4 4~
diffuoropiperidin-1-yh-7-
{triflucromethoxyiguinoalin-5-

yhethyhamino)picolinic acid

5 7.86 (s, 1H), 7.38 (dd, J = 4.8,
HO™ g 8.8 Hz, 1H), 7.21 (d, J= 8.4 Hz,
203 M 1H), 581 (g, J = 6.8 Hz, 1H),
(R)-3-{(1-(2-cyano-7-methyl-3- 3.05 - 3.80 (m, 4H), 3.82 - 3.76
morpholinoguinoxalin-S-yhethyhamino)picolinic (m, 4H), 2.46 (5, 3H), 1.73 (@, J
acid = 6.4 Hz, 3H).

LOMS [M+1] *= 419.2.
V "H NMR (400 MHz, methanoi-
\% o c 44) 5 =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 % 7.34 (d, J = 8.8 Hz, 1H), 5.58
(q, J = 6.8 Hz, 1H), 4.40 - 4.14
{(RY-3-{(1-{Z2-cyano-3-(3,3-difluoropyrrolidin-1-yi)- (. 4F), 266 - 2.53 (m, 2H),
7-methyiguinoxalin-&-ylethyhaming)picolinic 243 (s,3H), 1.75 (d, = 6.8 Hz,

acid 3H). LOMS [M+Nal’ = 461.2,
7 i T CN
N 4 N/l
O HN e
Ho !
205 iN
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206

Ci
{R)y-3-chioro-2-cyano-6-((1-(2-cyano-3-{4 4~

difluoropiperidin-1-yh-7-methyiguinoxalin-5-

yhethylhamino}benzoic acid

207

M
O HN \\//\—i"

Ho)‘j@
NC”

{(Ry-2-cyvano-6-{(1-(2-cyano-3-(4,4-

diftugropiperidin-1-yh-7~-methylguinoxalin-5-

Yoo
E S
N E:\i/"\\i

yhethylamino)benzolke acid

208

Z

2 N\ CN
LD
O HN =
HG = |

Na

3-{{1R)-1-(2-cyanc-3-(5,5-difluoro-2-

azabicycin[2.2.1lheptan-2-y}-7-

methylguinoxalin-5-yhethyllamino)picolinic acid

208

(Ry-3-{{1-(2-cyano-7-methyk-3-(2-0xa-6-
agzaspirof3.3heptan-8-yhguinoxalin-5-

yiiethyhaming}picolinic acid
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2104
and
2108

&-chioro-3-{{{F)-1-(2-cyano-3-((F)-3,3-difluoro-4-
{hydroxymethybhpymolidin-1-yl-7-
methyiguinoxalin-S-yhethyamino)picolinic acid

AND

N

Y54

: N N7
0 N
HC)‘I | *\\\\
N
¢l
&-chiloro-3-({{R)~1-(2-cyano-3-{({&}-3,3-difluoro-4-

{hydroxymethyhpymolidin-1-y)-7-
methyiquinoxalin-5-yhethylamino)picelinic acid

2104,

using the first eluling isomer

final product formed
befors saponification: TH NMR
{400 MHz, CDOD) & = 7.61 -
7.58 (m, 2H), 718 d, d = 8.2
Hz, 1H), 7.02 (d, J = 838 Hgz,
iH), 5.52 (g, 4 = 6.8 Hz, 1H),
4.43 - 4.29 {m, 3H), 4.02 (dd, J
=68, 10.8 Hz, 1H), 3.94 (dd, J
=52 112 Hz, 1H), 3.80 (dd, J
=88, 11.8 Hz, 1H), 2.9% - 2.87
{m, 1H), 2.43 (5, 3H), 1.72{d. J
= §.4 Hz, 3H). LCMS [M+1] * =
503.2.

2108,

using

final
the
isomer before saponification:
T+ NMR (400 MHz, CD:0D) &
=7.61-7.88(m, 2H), 719, d
=88 Hz, 1H), 703, J=82
Hz, 1H), 5.31 (g, J = 6.4 Hz,
1H), 4.40 - 428 {m, 3H), 4.07
(dd, =868 10.8 Hz, 1H), 3.84
(dd,J =52 114 Hz, 1H), 3.82
(dd, =868 114 Hz, 1H), 2.99
- 2.88 (m, 1H), 2.44 (s, 3H),
1.73 (d, S = 6.8 Hz, 3H). LCMS
[M+1] = 503.2.

product formed

second  eluting

211A
and
211B

211A, final product was
synthesized using the first
eluting isomer from SFC
directly before saponification:
TH NMR (400 MHz, CD:0D) 8
=7.81 (s, 1H)}, 7.58 (5, 1H),
718 {d, J= 9.2 Hz, 1H), 7.03
(d, J=92Hz 1H), 851 (. J=
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&~chiloro-3-({(R)-1-{2-cyang-3-({8)-3,3-difluoro-4-
{methoxymethyDpyrrolidin-{-y}-7-
methylguinoxalin-5-yhethyiamino)picolinic acid

AND
N
2 /’N\\//f’
o b
I NN
[ o
O HN fF
HO™ i
|
Nz
Ci

&-chiorg-3-{{{R}-1-(2-cyano-3-{(R)-3,3-difluoro-4-
{methoxymethylpyrrolidin-1-yh-7-
methyiguinoxalin-S-yhethyliaminopicolinic 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),
2.43(s,3H), 1.72(d, J= 6.4
Hz, 3H). LCMS [M+Na]+ =
539.1.

2148,
synthesized using the second
from SFC
directly before saponification:
TH NMR (400 MHz, CD;0D) 8
= TH NMR {400 MMz, methanol-
dsy & = 7.61 (5, tH), 7.57 (brs,
1H), 718 (d, 4 = 8.8 Hz, 1H),
7.03 (¢, 4 =82 Hz, 1H), 5.50
(g, J=864Hz 1H), 4.42 - 422
{m, 3H), 4.01 (brdd, J = 7.2
10.8 Hz, 1H), 3.76 (dd, J = 8.6,
8.6 Mz, 1H), 3.84 (dd, J = 8.3,
8.6 Mz, 1H), 3.40 (s, 3H), 3.10 -
2.97 {(m, 1H), 2.43 (s, 3H), 1.73
d, J = 88 Hz, 3H). LOMS
[M+Nal = 539.1.

final  product was

eluting isomer

2124
and
2128

&-chioro-3-{{{R}-1-{2-cyanc-3-{{15,4R}-2,2-diflucro-7-
azabicycle{2.2.1theptan-7-yi}-7-methyiguinoxalin-5-
yvhethyllamino}picolinic acid
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AND

&-chlore-3-{{{R}-1-{2-cyano-3-{{1R,45})-2,2-diflucro-7-
azabicyclo{2.2.1}heptan-7-vi}-7-methylquinoxalin-5-

vhiethyllamino}picolinic acid

- N
L
e
N .
N N/ i\f/,“
'

H NMR (400 MHz, CD:OD) 8
=7.80 (dd, J=1.2, 8.8 Hz, 2H),
722 {(d, J =88 Hz, 1H), 7.05

6-chioro-3-{{{1R)-1-({2
azabicycle]3.1.0thexan-3-yi}-7-methyiquinoxalin-S-

~eyana-3-{G-mathoxy-3-

yhiethyllamino}picolinic acid

O HNT e O, {d,J=88Hz 1H), 853 (g, =
HO i Ny 8.8 Hz, 1H), 4.22 - 4.08 {m,
213 Nz 4H), 3.47 - 3.44 (m, 2H), 3.32
Cl {s,3H), 243 (s, 3H), 2.07 - 2.04
e N {m, 2H), 1.74 (d, Jd = 6.4 Hz,
&-chloro-3-{{{R}-1-{Z-cyano-3-{{1R,55,65}-6- _
{methoxymethyil-3-azabicycio[3.1.0hexan-3yi}-7- | o), 140 (q, 4 = 8.0 Hz, 1H).
rethylquinoxalin-S-yi}ethyllamino}picolinic acid LOMS [M+11 = 483 .1.
/ENI/
O HNT Q\O,/
HO TS
214 N\f/
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=N H NMR (400 MHz, CD0D) 8
/ATNT/{/ = 757 {5, 1H), 7.53 {3, 1H),
2 \N/:\N’ 748 {d, J = 8.8 Hz, 1H), 7.00
L é d,J=82Hz, 1H), 547 {q, J=
G HNT F 6.8 Hz, 1H), 4.85 - 438 (m,
HQ,JH/\ 1H), 4.33 ¢ J = 11.6 Hz, 2H),
215 N P 403 - 3.93 (m, 2H), 241 (s,
1 3H), 2.27 (d, J = 3.2 Hz, 18D,
Ci 2.23 (d, J =32 Hz, 1H), 1.71
(d, J = 84 Hz, 3H). LCMS
S-F;hiom‘-S-(((i R3-1 -(Z—Gyano—&(ﬁ-ﬂuc‘m—& A M+23] = 489.1.
azabicycin]3.1.0lhexan-3-yi)-7-methyilguinoxalin-
5-yhethyllamino)picolinic acid
N {,;N H NMR (400 MHz, CD:0D) &
i J\\/ = 8.43 (brs, 1H), 8.36 {brd, J =
T A
NN = 1.2 M2, 1H), 7.67 {0, J= 4.0 Hz,
T
O HN SN 200, 744 (brd, J = 4.8 Mz, 1H),
HOJ‘\ﬁ)ﬁ 747 (d, J = 88 Hz, 1H), 7.04
218 N, =& d,J=88Hz 1H), 551 (g, J=
I 8.4 Hz, 1H), 5.03 - 4.92 (m,
=5, 4
(R}-6-chloro-3-{{1-{2-cyane-3-(3,4-dihydro-2,6- 2H), 436 (brt, 2 Hz, 2H),
naphthyridin-2{LH}-v)-7-methylquinoxalin-5- 321 - 314 (m, 2H), 2.47 (s,
vhethyllamino)picolinic acid 3H), 172 {d, d = 6.8 Hz, 3H).
LCMS [M+17: 8001,
H NMR (400 MHz, CD.0D) &
=771 (s, 1M, 7686 (d, J=20
Hz, 1H), 7.64 d, J = (.8 Hz,
1H), 7.54 (dd, J = 1.8, 8.0 Hz,
1H), 7.40 (&, J = 8.0 Hz, 1H),
747 (d, J = 8.2 Hz, 1H), 7.03
217 & {d, J=88 Mz, 1H), 553 (g, J=
8.8 Mz, 1H), 5.01 - 4.93 {m,
{R}-6-chioro-3-{{1-{2-cyano-3-{7-cyano-3,4~ 2H), 412 (t, J = 6.0 Hz, 2H),
dihydroisoguinolin-2{1H}-yl}-7-methyiguinoxalin-5- )
e 3.20(brt, J= 58 Hz, 2H), 2.46
yvhethyllamino}picolinic acid
(s, 3, 1.71(d, J= 6.8 Hz, 3H).
LOMS [M+23] "= 546 .2
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218

G

{R}-6-chloro-3-{{1-{2-cyano-3-{2-0xa-6-
azaspiro[3.3}heptan-6-y}-7-
{triflucromethyliguinexalin-5-
vhiethyllamino)picolinic acid

218

N

F )
£ = /N\IF/;
N i -
f L “F
0 HN
;—ac}J\ﬁJﬁ
C

{R}-6-chloro-3-({1-{2-cyano-3-{3,3-diflucropyrrolidin-
1-y)-7-{trifluoromethyllguinoxalin-5-
yhethyllamino}picolinic acid

220

HO i
N =

= /N,///:;VN
O HN
)ﬁ F

Cl

&-chloro-3~{{{R}-1-{2-cyanc-3-{{3R,5R}-3,5-
difluoropiperidin-1-yi}-7-methylquinoxalin-5-
vhiethyllamino)picolinic acid
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N. ON H NMR (400 MHz, CD0D) 8
N
I = 767 {br d, J = 4.0 Hz, 2H),
NTON 751 (d, J = 6.8 Hz, 1H), 7.15
= L
{d, J=82Hz, 1H), 897 (d, J=
SN 8.2 Mz, 1H), 8.40{d, J= 7.2 Hz,
221 1), 5.52 (g, J = 6.4 Hz, 1H},
4.74 (s, 2H), 4.18 - 4.02 (m,
(R)-6-chioro-3-((1-(2-cyano-7-methyl-3-- | 2H), 3.56 (s, 3H), 2.93 - 2.76
methyl-5-0x0-3,4,5,6-tetrahydro-2.6- (m, 2H), 247 (s, 3H), 1.71(d. J
naphthyridin-z("i H)—;?,'E)q.ui‘noxa'iin—S— = §.8 Hz, 3H). LOMS [M+1]
yhethybamino)picolinic acid
530.3.
1 Noin)
P ;,N\/’:”N | H NMR {400 MHz, CD:0D) &
I ¢ =765, J= 4.4 Hz, 2H), 7.51
S P ~
N E\Cﬁj\i d,J=8.8Hz, 1H), 717, J=
O HN & 8.8 Hz, 4Hh, 7.00{d, J= 8.8 Hz,
H())Kﬁ/% i), .31 (d, J = 8.8 Hz, 1H),
5 ( =
- wa 570 (q, J = 6.4 Hz, 1H), 4.68
Ql (brd, J = 48 Hz, 2H), 410 -
{ = ¢ Ee)
{®)-6-chloro-3-{{1-{2-cyano-7-methyi-3-{7-methyi-8- 4.04 (m, 2H), 3.56 (s, 3H), 3.00
oxo-3,4,7, 8-tetrahydro-2, 7-naphthyridin-2{1H}- {(brt, J =54 Hz ZH), 248 (s,
vhiquinoxalin-S-viiethyllamino}picolinic acid 3, 188 (d, J = 8.4 Hz, 3H).
LOMS [M+H] ™= 530.3.
1 ‘ . ) <
Nv}?j\i H NMR (400 MMz, CD:0D) &
- f = 864 {d, J= 2.4 Hz, 1H), 8.32
X -~
NN (dd, J = 2.4, 9.4 Hz, 1H), 7.86
O HN S (s, 1H), 7.84 (s, 1H), 7.16 - 7.14
Ho)kﬁjﬁ (m, 1H), 7.10 - 7.06 (m, 1H),
223 N\T// 8.75 (d. J = 9.8 Hz, 1H), 5.74 -
Ci 5.68 (m, 1H), 3.78 (s, 3H), 2.57
‘ ‘d Jm
{R}-6-chlore-3-{{1-{2-cvano-7-methyl-3-{1-methyi-6- (5, 37), 1.78 (d. J= 6.8 Hz, 3H).
oxo-1,6-dihydropyridin-3-yliguinoxalin-5- LOMS [M+1] " = 475.2.
vhiethyllamino}picolinic acid
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224

6-chloro-3-{{{1R}-1-{2-cyvano-7-methyl-3-{1-methyi-
s-oxopiperidin-3-yliguinoxalin-S-
yvhethyllamino}picolinic acid

225

{R}-6-chioro-3-{{1-{2-cyano-7-methyl-3-(3-
oxopyrrofidin-1-yijguinoxalin-5-
yhiethyllamino}picolinic acid

G HN
HOJL\EJ\j
Ci

8-chloro-3-{{{1R}-1-{2-cyano-7-methyl-3-{3-methyi-
4-gxopyrrolidin-T-yliguinexalin-5-
vhiethyllamino)picolinic acid
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227 ¥
Cl
{R}-6-chloro-3-{{1-(2-cvano-3-{3,3-dimethyl-4-
oxopyrralidin-1-yi-7-methyliquinoxaiin-5-
yvhethyllamino}picolinic acid
H NMR (400 MHz, CD0OD) 8
=780 J= 2.0 Hz, 1H), 7.58
d,J=08Hz 1H), 7.20(d, J=
i 92 Hz, M), 7.05(d, J= 0.2 Hz,
$=0
\‘Q 1H), 550 (@, J = 8.8 Hz, 1H),
4.38 - 425 (m, 2H), 4.09 (dd, J
228 = 4.4, 11.6 Hz, 1H), 4.03 (dd, J
Cl
=48 116 Hz, 1H), 3.51 - 3.35
&-chloro-3-{{{1R}-1-{Z-cyano-3-(2,2- {m, 4H), 3.28 - 319 {m, 2H),
dioxidotetrahydro-1H-thieno[3,4-CJpyrrol-5(3H}-i}- 244 (5, 3H), 1,73 (d, J=6.4 Hz
7-raethylguinoxalin-S-yiiethyllaminolpicolinic acid ’ Y ’ ‘ ’
3H).
LCMS [M+Nal ™ 549.2.
2284, final product obtained
using the first eluting isomer
from SFC before
saponification: 'H NMR (400
Mz, CD:0ODY § = 7.56 (5, 1H),
2294
7.83 (s, 1), 716 (d, J= 8.8 Mz,
and E 1H), 7.00 (d, J = 8.8 Hz, 1H)
: H 4 7 = g Z! ]
2298 Cl
549 (q, J = 8.8 Hz, 1H), 4.18
&-chloro-3-{{{R}-1-{2-cyano-7-methyl-3-{{3a5,6aS}- brdd. J=6.0.9.6 Hz 2H). 4.06
tetrahydro-1H-furof3,4-cJpyrral-5{3H-vilquinoxalin- (brdd, J=8.0,9.6Hz 2H), 4.
S-vilethyllaminopicolinic acid {t, J = 8.4 Hz, 2H), 3.73 - 3.52
m, 4H), 2.77 - 2.58 {m, 2H},
AND
241(s,3H),1.70{d, J=6.8 Hz,
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1/
N

e N 2
O HN L’“‘Co
Hof'f\m
N
&)

g-chloro-3-{{{R}-1-{2-cyano-7-methyl-3-{{3aR 6aR}-
tetrahydro-1H-furo[3,4-c]pyreol-53H-yhiguinoxalin-

S-vijethyllamine}picolinic acid

3H). LOMS [M+Na} +: 501 1.

2288, final product obtained
using the second
isomer SFC
saponification: 'H NMR (400
MHz, CO0D) 6 =787, J=
2.0 Hz, 1H), 7.54 (s, 1H), 718
{d,J=92Hz, 1H), 701 d, d=
8.2Hz, 1H), 545 (g, J=6.4 Hz,
iH), 413 {dd, J = 8.0, 9.8 Hz,
2H), 4.06 (1, J = 6.8 Hz, 2H),
375 (brt, J=10.4Hz, 2H), 3.62
(dd, J=7.2 104 Hz, 2F), 2.78
- 258 (m, 2H), 242 (s, 3H),
1.72 {d, J= 6.4 Hz, 3H). LCMS
[M+Nal +: 801.1.

eluting

from before

230
{R}-6-chloro-3-{{1-{2-cyano-3-morpholing-7-
{triflucromethyliguinoxalin-5-
yhethyllamino}picolinic acid
£ H NMR (400 MHz, CDCl) & =
N
e /NI’:’ 1073 (s, 1H), 841 (brd, J=6.4
P Hz, 1H), 8.03 d, J = 1.2 Hz,
NN ™ - ) ¢
. k\/Q 1H), 7.80 (d, J = 1.2 Hz, 1H),

714 (d, J = 8.8 Hz, 1H), 6.80 -
8.54 (m, 2H), 4.04 - 3.94 (m,
4H), 3.94 - 3.87 (m, 4H), 1.75
@, J = 8.8 Hz, 3H). LCMS
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{R}-6-chloro-3-{{1-{2-cyano-7-{difluoromethyi}-3- [M+2371: 5111,
morpholinoguinoxalin-S-yllethyllaminolpicolinic

acid
Eﬁ T
232 N\\\"[ E
{R¥-6-chioro-3-{{1-{2-cyano-7-sthoxy-3
morpholinoguinoxalin-S-yilethyllaminolpicolinic
acid
H NMR (400 MHz, CD.0D) &
=784 (s, 2MH), 721 {(d J=82
Hz, 1H), 7.08 (d, J = 9.2 Hz,
1H), 5.78 (¢, J = 6.8 Hz, 1H),
’ i 423-443{m, 2H), 3.80 - 3564
233 N ,
\T {m, 3M), 2.57 {5, 3H), 2.25 -
C 243 {m, 2H), 2.08 - 1.88 {m,
{R}-6-chloro-3-{{1-{2-cyanc-7-methyl-3-{tetrahydro- | 20}, 1.78 (d, J = 6.8 Mz, 3H).
2H-pyran-d-yhguinoxalin-S-yllethyllaminolpicolinic | { spasg M+ 1]+ 452.1.
acid
2344, Final product made
using the first eluting isomer
from SFC before
saponification: 'H NMR (400
Mz, CD0ODY § = 767 (5, 2H),
2344 7.20 (d, J = 8.8 Hz, 1H), 7.03
and d,J=82Hz, 1H), 581 (q, /=
2348 Gl 5.8 Hz, 1H), 4.46 (brd, J=13.6
&-chioro-3-{{R-1-{2-cyano-3-{(R}-4 4-¢iffuore-3- | Hz, 1H), 4.32 - 4.20 (m, iH),
{hydroxymethyljpiperidin-1-vi}-7-methyiquinoxalin- | 3. g9 (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, 4H), 2.32 - 2.10 {m,
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&-chloro-3-{{{R}-1-{2-cyano-3-{{5}-4,4-difluoro-3-
{hydroxymethyhipiperidin-1-yi}-7-methylguinoxalin-
S-yijethyllaming}picolinic acid

2H), 1.72 (d, J = 8.4 Hz, 3H).
LOMS [M+Nal": 539.1.

2348, Final product made
using the second eluling
isomer from SFC  before
saponification: "M NMR (400
MHz, CD0D) =767, J=24
Hz, 2H), 718 (d, Jd = 9.2 Hz,
iH), 7.0 (d, 4 = 9.2 Hz, 1H),
581 (g, J = 8.8 Hz, 1H), 4.48
{br d, J = 13.2 Hz, 1H), 4.36 -
4,19 {m, 1H), 3.99 (dd, J = 4.0,
1.2 Hz, 1H), 3.66 - 3.54 {m,
20, 3.82 - 3.41 (m, 1H), 2.47
{s,3H} 2.52-2.42 (m, 1H), 2.32
241 (m, 2H), 172 (d, J=828
Hz, 3H). LCOMS [Me+Nal+:
538.2.

235A

&-chioro-3-{{{R}-1-{2-cyano-3-{{S}-2~

{hydroxymethylimorpholino)-7-methyiguinoxalin-S-

vhiethyllamino}picolinic acid

H NMR (400 MHz, CD=0D, 8 =
7.67 (s, 2H), 7.21 (d, J= 8.8 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 {or dd, J
1.8, 13.2 Hz, 1H), 4.00 (dd, J
1.8, 116 Hz, 1H), 3.91 - 3.78
(m, 2H), 3.74 - 3.84 (m, 2H),
3.34 - 3.33 (m, 1H), 3.08 (dd, J
= 10.4, 13.0 Hz, 1H), 2.47 (s,
3H), 1.73 (d, J = 6.4 Hz, 3H).
LOMS [M+Nal": 505.2.
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TH NMR (400 MHz, CD:0Dy =
786 (s, 2H), 7.20(d, =02 Hz,
1H), 7.02 @, J = 8.2 Hz, 1H),
o 5586 (g, J = 6.4 Mz, 1H), 4.32
5 (hrd, J=12.8 Hz, 1H), 4.25 (br
HO TR
: dd, J = 1.6, 13.2 Hz, 1H), 4.10
2358 N
& dd, J=186, 116 Hz, 1H), 3.93
=379 {m, 2H), 3.73 - 382 {m,
6-chloro-3-{{{R}-1-{2-cvano-3-{{R)-2- 2H), 3.34 - 3.33 (m, 1H), 3.16 -
{hydroxymethylimorpholino}-7-methyiguinoxalin-S-
. T 3.08 {m, 1H), 2.47 {5, 3H), 1.73
yhethyllamino}picolinic acid
(d, J = 88 Hz, 3H). LCMS
[M+Na]": 505.2.
H NMR (400 MHz, C:0D) 8
7.88 (5, 1H), 7.65 (5, 1H), 7.20
{ = { f =
) N\/’Z’N (d, J=982Hz, 1H), 7.05 (d, J
o g
I 92Hz 1H), 5583 (g, J=6.8 Hz,
N AN A
NN o7 1H), 4.31 (td, J = 2.0, 13.2 Hz,
O HN L\/O 1H), 4.22 (dd, J= 2.0, 13.2 Hz,
384 HO | Ay 1H), 4.10 - 4.04 {m, 1H), 3.83
N\T/‘ did, J=24, 52,104 Hz, 1H),
Ci 3.86 (dt, J= 24,116 Hz, 1H),
&-chlore-3-{{{R}-1-{2-cyano-3-{{S}-2- 381 - 3.52 (m, 2H), 341 (5,
{methoxymethylimorphaoline}-7-methylguinoxalin-5- 3H}, 3.38 - 3.32 (m, 1H), 3.08
yhethyllamino)picolinic acid {dd, J=10.4,13.2Hz, 1), 2.46
(3,3M),1.73(d, J= 8.8 Hz, 3H).
LCMS [M+H]": 487 2.
H NMR (400 MHz, CD.0D) &
2N =7.69 (s, 1H}, 7.68(s, 1H}, 7.18
5 ;’N\.’/// ( : ) { )
o A /L\ o~ d, J=82Hz 1H), 7.02{d, J=
N D}" © 9.2 Hz, 1H), 5.57 (q, /= 6.4 Hz,
2368 o HNT 1H), 4.39 ~ 4 22 (m, 2H), 4.15 -
HG™ E X 4.05 {(m, 1H), 4.01 - 3.80 {m,
N7 200, 357 (dg, =52, 10.4 Hz,
Gl 2H), 3.42 (5, 3HD), 334 - 3.27
m, 1H), 315 dd, J=10.4,13.2
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&-chioro-3-{{{R}-1-{2-cyano-3-{{R})-2-

{methoxymethylhmorpholino}-7-methylguinoxalin-5-

vhiethyhlamino)picolinic acid

Mz, 1H), 2.49 (s, 3H), 1.74 (d, J
= 8.8 Hz, 3H). LOMS [M+H]":
497.1.

237A

o N
T
~
\ N N/\r/‘

HO E\i
N

Cl

&-chloro-3-{{{R}-1-{2-cyano-3-{{ZR,5R}-2,5-

dimethylmorgholinc}-7-methylquinoxalin-5-

yvhethyllamino}picolinic acid

TH NMR (400 MHz, CD:0D) 6
=784 (d, J= 1.6 Hz, 1H), 7.62
(s, 1H), 7.13 (d, J = 8.8 Hz, 1H),
8.90 (d, J = 8.8 Hz, 1H), 5.55 -
548 (m, 1H), 4862 - 4.58 (m,
1H), 4.14 (dd, J = 2.0, 13.6 Hz,
1H), 3.94 - 3.90 (m, 1H), 3.85 -
3.79 (m, 2H), 3.21 (dd, J=11.2,
13.6 Hz, 1H), 2.44 (s, 3H), 1.70
(d, J = 6.8 Hz, 3H), 1.44 (d, J =
8.8 Hz, 3H), 1.29 (d, J = 6.0 Hz,
3H). LOMS [M+Na] * = 503.2.

&-chilore-3-{{{R}-1-{2-cyano-3-({2S,55}-2,5-

dimethyimorpholing}-7-methylquinoxalin-5-

yhiethyllamino}picolinic acid

TH NMR (400 Mz, CDOD) &
= 767 (s, 1H), 7.81 (s, 1H),
7.10 (d, J = 8.8 Hz, 1H), 6.90
(d, J = 8.8 Hz, 1H), 5.4% (g, J =
8.8 Hz, 1H), 4.61 - 4.58 (m,
1H), 4.14 (dd, J = 1.8, 13.6 He,
1H), 3.95 - 3.91 (m, 1H), 3.84 -
3.79 (m, 2H), 3.27 - 3.24 (m,
1H), 2.45 (s, 3H), 1.70 (d, J =
8.8 Hz, 3H), 1.45 (d, J= 6.8 Hz,
3H), 1.28 (d, J = 6.0 Hz, 3H).
LOMS [M+Nal* = 503.2.

238A

H NMR (400 MHz, CD:0D) &
= 7.74 (bri, J = 2.0 Hz, 2H),
7.21-7.14 (m, 1H), 8.93 (d, J =
0.2 Mz, 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), 2.58 - 3.53 (m,
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6-chloro-3-{{{R}-1-{2-cvano-3-{{28,5R}-2,5-
dimethylmorpholino}-7-methylquinoxalin-5-
vhiethyhlamino}picolinic acid

1H), 2.93 (dd, J = 8.4, 12.4 He,
1H), 2.53 - 2.48 (m, 3H), 1.89
(d, J=6.4Hz 3H), 126 (d, J=
8.4 Hz, 3H), 1.15 (d, J = 6.0 Hz,
3H). LOMS [M+Nal = 503.1.

2388

R
SR

O HN/N \\x“
HO” Sy
N
C

&-chloro-3-{{{R}-1-(2-cyano-3-{{2R,55)-2,5-
dimethylmorgholinc}-7-methylquinoxalin-5-
viiethyliamino}picolinic acid

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 (g, 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), 1.78
(d, J = 6.4 Hz, 3H), 1.26 (d, J =
8.4 Hz, 3H), 1.14 (d, J = 6.4 Hz,
3H). LOMS [M+Nal'= 503.1.

2394
and
2398

KL\N' A
O HN O
0 E =

N,z

H

Cl

3-{{{R}-1-{3-{{1R,65}-2-0%3-5-
azabicyclo[4.1.0]heptan-5-vi}-2-cyang-7-

methyiguinoxalin-5-yliethyijamino}-6-chloropicolinic

acid

AND

Purified by SFC prior io
saponification:

First eluting isomer leading {©
final compound 23%A: TH NMR
{400 MHz, CD0D) & =7.81 (br
d, J= 586 Hz, 2M), 7.20{d, J=
8.8 Mz, 1H), 7.02{d, J= 8.2 Hz,
iH), 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), 2.45 (s, 3H), 1.72 d, J
=86.8 Hz, 3H), 117 (g, J=6.8
Hz, 1M}, 1.04 - 1.00 (m, 1H}.
LOMS [M+Nal = 487 2.

Second eluting isomer leading
to final compound 238B: 'H
NMR (400 MMz, CD.0OD) 8 =
7.61 (s, 2H), 7.20(d, J= 8.8 Hz,
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T .

D N N,/\_

-~ O

Q HN L\\/

HO =

Nz

Ch
3-{{{R}-1-{3-{{1S,6R}-2-0xa-5-

azabicyclo[4.1.0Theptan-5-vi-2-cyano-7-

methviguinoxalin-S-yliethyljamino}-6-chloropicolinic
acid

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),
1.18 (q, J = 6.8 Hz, 1H), 1.02 -
0.98 (m, 1H). LCMS [M+NaJ* =
487.2.

- N

o5
o
e NQCO

H NMR {400 MHz, CDCh) 8 =
8.37 (brd, J = 6.8 Hz, 1H), 7.59
(s, 1H), 7.47 {d, J J = 1.8 Hz,

Cl

3-{{{R}-1-{3-{{1R,65}-3-oxabicycic{4.L.0lheptan-6-yi}-
2-cyano-7-methylquinoxalin-S-yijethyljamino}-6-
chioropicolinic acid

AND

O HN 1H), 741 (¢, J = 8.8 Hz, 1H),
HO i ™ 879 (d, J= 9.2 Hz, 1H}, 548 -
. \ 47

540 N\]/ 5.38 {m, 1H), 4.84 - 476 {m,

Ci 200, 4.71 (dd, J= 1.2, 6.4 Hz,

{R)-6-chlore-3-{{1-{2-cyano-7-methyl-3-{2-oxa-6- 2H), 4.20 - 4.09 (m, 2H), 4.05 -

azaspiro{3.4loctan-6-yiluinoxalin-5- 383 (m, 2H), 2.48 - 2.38 {m,

vhethyllaminolpicolinic acid 5H), 1.72 (d, J = 6.8 Mz, 3H).

LOMS [M+Nal "= 501.2.

2414
and
2418
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= /N /é’ ¥
\%Njf o)
O HN
SN

3-{{{R}-1-{3-{{15,6R}-3-oxabicycic{4.L.0lheptan-6-yi}-

2-cyano-7-methylquinoxalin-S-yijethyljamino}-6-
chioropicolinic acid

242

{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-(1,4-
oxazepan-4-yliquinoxalin-5-yljethyllamino}picolinic
acid

TH NMR (400 Mz, CDOD) &
=759 (s, 2H), 7.19 (d, J = 9.2
Hz, 1H), 8.95 (d, J = 9.2 Hz,
1H), 5.52 (g, J = 8.8 Hz, 1H),
4.18 - 4.08 (m, 4H), 4.03 - 3.96
(m, 2H), 3.84 {t, J = 5.6 Hz, 2H),
243 (s, 3H), 2.21 - 211 (m,
2H), 1.89 (d, J = 8.8 Hz, 3H).
LOMS [M+1]": 467.2.

2434
and
2438

3-{{{R}-1-{3-{{1R,55}-6-0xa-3-azabicycio[3.2. 1Joctan-
3-yh}-2-cvano-7-methylquinoxalin-5-yliethyllamingc}-
&-chioropicolinic acid

AND

2434, Final
using the first eluting isomer
from SFC
saponification: "M NMR (400
MHz, CDCE)6=8.28-820 (m,
1H), 7.53 (s, 1H), 7.40 (br s,
tH}, 7.15 - 7.02 (m, iH), 8.6% -
6.56 (m, 1H), 544 (brd, J=4.2
Hz, 1H),4.71 {brd, J= 11.6 Hz,
1H), 4.458 (br s, 1H), 418 (br d,
J=A12Hz, 1H), 408 (brd, J=
8.2 Hz, 1H), 3.89 {(br s, 1H),
3.39 - 3.34 {m, 2H), 2.88 {Ir 5,
1H), 2.38 {(br s, 3H), 2.04 {br s,

product  made

before
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3-{{{R}-1-{3-{{18,5R}-6-0xa-3-azabicycie[3.2.1]octan-
3-yh-2-cvano-7-methylgquinoxalin-5-yliethyllaming}-
&-chioropicolinic acid

1), 1.81 {(br d, J = 11.2 Hz,
1H), 1.82 (br s, 3H). LOCMS
M+Nal” = 501.1.

2438, Final
using  the
isomer from SFC
saponification: "M NMR 400
MHz, CDCl) 6 =828 (brd, J =
1.8 Hz, 1H), 7.53 (s, 1H), 7.42
(s, 1H), 7.04 (br d, J = 7.6 Hz,
1H), 8.71 (brd, J = 8.8 Hz, 1H),
533 (brt, J=80Hz, tH), 4886
(brd, J= 120 Hz, 1H), 4.47 -
445 (m, 1H), 4.27 - 424 (m,
1H), 4.03 (d, J = 8.0 Hz, 1H),
3.86 - 3.83 (m, 1H), 3.42 {br d,
SEA28H M), 335 (wd, J =
12.8 Hz, 1M}, 2.88 (br s, 1H),
2.36 (s, 3H), 2.07 - 2.04 (m,
1H), 1.94 (br d, J = 11.2 Hz,
1H), 1.63 (brd, J = 6.4 Hz, 3H).
LCMS [M+Na]" = 501 1.

product made

second  eluling

hefore

2444
and
2448

N
e
e f\;’g
0 HNT o
HQ = IE
\iY
i

&-chioro-3-{{{1R}-1-{Z-cyano-3-{{1S}-1-fluore-3-
azabicycle{3.2.0theptan-3-yi}-7-methyviguinoxalin-5-
vhiethyllamino}picolinic acid

AND

244A, Final product made
using the first eluling isomer
from SFC before

saponification: "M NMR 400
MMz, CRODY 0 =758 (rd, J
=28Hz 2H), 7.20d, =82
Hz, 1H), 7.02 (d, J = 9.2 Hz,
1H), 5.53 (g, J = 6.4 Hz, 1H),
4.45(dd, J=13.2, 18 4 Hz, 1H),
427 - 413 (m, 2H), 412 - 4.03
(m, 1H), 3.29 - 319 (m, 1H),
287 -235(m, 5H),2.30 - 2.14
(m, TH), 1.72 (d, J = 6.4 Hz,
3H), 1.53-1.36 (m, 1H). LCMS
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s .}N ??’N
0 PEQ L“b
Ho’E “N
NYE
Cl

&-chloro-3-{{{1R}-1-{2-cyano-3-{{18}-1-fluoro-3-

azabicycle{3.2.0theptan-3-vi}-7-methyiguinoxalin-5-

yhethyllamino}picolinic acid

IM+Nal* = 503.1.

2448, Final product made
using the second efuling
isomer  from  8FC  before

saponification: 'H NMR (400
MHz, CD0OD) § = 767 - 7.52
(m, 2H), 719 (d, J = 9.2 He,
1H), 7.04 (4, J = 9.2 Hz, 1H),
548 (6. J = 8.8 Hz, 1H), 4.53
(dd, J=13.2, 16.8 Hz, 1H), 4.25
- 4.08 (m, 3H), 3.30 - 3.18 (m,
1H), 2.57 - 2.38 (m, 5H), 2.28 -
214 (m, 1H), 1.74 d, J = 6.8
Hz, 3H), 1.51 - 1.37 (m, 1H).
LOMS [RM+Na] "= 503 1.

1H NMR (400 MMz, CDCl)S =
8.35 (br dd, J = 5.8, 13.8 Hz,
1H), 7.50 (s, 1H), 7.47 (d, J =
2.0 Hz, 1H), 7.11 (dd, J = 4.8,

O HN 9.2 Hz, 1H), 879 (dd, J = 2.8,
HO i R 8.8 Hz, 1H), 5588 - 534 (m,
245 N\f/ 1H), 5.28 - 5.06 (m, 1H), 4.33 -
Ci 4.05 (m, 3H), 3.68 (id, J=11.2,
&-chloro-3-{{{R}-1-{2-cyano-3-{{35,45}-3-fluoro-4- 18.8 Hz, 1H), 260 - 2.45 (m,
methyipyrrolidin-1-vi)-7-methylquinoxalin-5- 1H), 2.43 (5, 3H), 1.70 {dd, J =
yhethyllamino}picolinic acid 8.8, 10.4 Hz, 4H), 1.32(d, J =
6.8 Hz, 3H). LOMS [M+Nal+:
491.1.
1 .
N //,,N H NMR (400 MHz, CD:.00) &
A N .
j\ =756 (s, 2MHy, 747 {(d, J =88
S .
N°ON />¢SF Hz, 1H), 6.81 (d, d = 9.2 Hz,
D4BA O HN e)\ 1H), 5.64 - 5.37 (m, 2H), 4.96 -
HO)HE/\ 482 (m, 1H), 4.52 - 4.36 {m,
Nz 1H), 4.31 - 4,16 {(m, 1H), 2.52 -
ol 2.34 (m, 4H), 2.20 (brdd, Jd =
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g~chiore-3-{{{R}-1-{2-cyano-3-{{2R,45)-4-fluoro-2-
methyipyrrolidin-1-yh-7-methyiquinoxalin-5-
vhiethyhlamino}picolinic acid

14.8, 20.0 Mz, 1H), 1.68 (d, J =
8.8 Hz, 3H), 1.51 {d, J = 6.4 Hz,
3H). LOMS [M+Nal+: 491.1,

2468

a~chiore-3-{{{R}-1-{2-cyano-3-{{25,4R)}-4-flucro-2-
methylpyrrolidin-1-yi)-7-methyiquinoxalin-5-
vhiethyllamino}picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.58 (s, 1H), 7.56 (s, 1H),
7.19 (d, J = 9.2 Hz, 1H), 6.99
(d, J = 9.2 Hz, 1H), 5.57 - 5.37
(m, 2H), 5.07 - 5.00 {m, 1H),
453 - £.36 (m, 1H), 4.28 - 4.11
(m, tH), 2.55 - 2.33 (m, 4H),
2.28-242(m, 1H), 173 (d, J =
8.8 Hz, 3H), 1.51 (d, J= 6.4 Hz,
3H). LOMS [M+Nal*: 491.2.

246C

8-chloro-3-{{{R}-1-{2-cvano-3-{{ZR, 4R}-4-fluors-2-
methylpyrrolidin-1-vi}-7-methyiquinoxalin-5-
vhiethyllamino)picolinic acid

H NMR (400 MHz, CD:0D) 6
= 7.56 (s, 2H), 7.17 4, J = 9.2
Hz, 1H), 6.91 (4, J = 9.2 Hz,
1H), 5.61 - 5.37 (m, 2H), 4.98 -
4.92 {m, 1H), 4.50 - 4.36 {m,
1H), 4.31 - .13 (m, 1H), 2.53 -
2.33 (m, 4H), 2.16 - 2.25 {m,
1H), 188 (d, J = 6.8 Hz, 3H),
1.51 (d, J = 6.4 Hz, 3H). LOMS
IM+Naj: 481.1.

2480

= /NT/CN
~ i
o N/\N % e
. L
HN N
HOOC /’kj
N\\T ;
Ci

H NMR (400 MHz, CD:0D) 6
=761 (s, 2H), 719 (d, J = 9.2
Mz, 1H), 6.94 (d, J = 9.2 Hz,
1H), 5.56 (g, J = 6.8 Hz, 1H),
5.47 - 5.28 (m, 1H), 4.82 - 4.74
(m, tH), 4.38 - 4.21 {m, 1H),
419 - 4,06 (m, 1H), 2.67 - 2.54
(m, 1H), 2.44 (s, 3H), 2.12 -
1.92 (m, 1H), 1.73 @, J = 6.4
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e-chloro-3-{{{R)-1-{2-cyano-3-{{2S,45)-4-fluoro-2-
methyipyrrolidin-1-yh-7-methyiquinoxalin-5-
vhiethyhlamino)picolinic acid

Mz, 3H), 1.46 (d, J = 8.0 Hz,
3H). LOMS [M+Nal": 491.1.

N.__.CHN

T N I
o -
N N E\‘i, F
Lkz :

&-chiloro-3-{{{1R}-1-{2-cyano-3-{{18}-1-fluoro-3-
azabicyclo{3. 1.0l hexan-3-y1}-7-methyiquinoxalin-5-
vhiethyllamino}picolinic acid

24TA
and AND
2478 ~
e fN]:(/N
S -
S Sy NN P
b
&-chloro-3-{{{1R}-1-{2~-cyano-3-{{ 1R}-1-fluoro-3-
azabicyclo{3.1.0thexan-3-yl}-7-methyiquinoxalin-5-
vhiethyllamino)picolinic acid
248A J\J
and Ne\\r
2488 Ci

6-chloro-3-({{R}-1-{2-cyano-3-{{R}-3,3-
diffuorccyclopentyl}-7-methylguinoxalin-5-
yhiethyllamino}picolinic acid

AND
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)

(@)

O

(o]
\W;‘yw \

N

&
!

o-chiore-3-{{{R}-1-{2-cyano-3-{{8}-3,3-
difluorocyclopentyl}-7-methyiguinoxalin-5-
vhiethyhlamino)picolinic acid

N
NS
i ! \
O HNT e %Q
N

H NMR (400 MHz, CD:0D) 6
=7.71-7.57 (m, 2H), 7.20 d, J
=82 Hz, 1H), 7.03 (d, J = 9.2
Hz, 1H), 5.52 (g, J = 6.8 Hz,

7

Cl

{R}-&-chloro-3-{{1-{2-cyano-7-methyi-3-{1-oxa-7-
azaspire[3.5inonan-7-vilguinoxalin-5-
yhiethyllamino}picolinic acid

HO | 1H), 4.55 (s, 4H), 3.79 - 3.58
249 N {m, 4k, 2.45 (5, 3H), 212 (¢, J
i =56 Hz, 4H), 1.72(d, J =68
{R)-6-chlore-3-{{1-{2-cyano-7-methyl-3-{2-0oxa-7- Hz, 3H). LOMS [M1F = 493.2.
azaspire[3.51nonan-7-yljquinoxalin-5-
viiethyliamino}picolinic acid
" ,/«,N H NMR (400 MHz, CDODy 8
Z J\\/ =764 (s, 2H), 718 (d, J=838
T A
N UO Mz, 1H), 7.00 (d, J = 8.8 Hz,
O HN \L) 1H), 555 (, J = 8.4 Hz, 1H),
HO’= TRy 462 {4, J = 8.0 Hz, 2H), 3.87 -
250 |
e

3.70 (m, 4M), 2.55 (t, J = 8.0 Hz,
2H), 2.45 (s, 3H), 2.20 - 2.08
(m, 4H), 1.71 (d, J = 8.4 Hz,
3H). LCMS [M+1] *= 483.3.
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TH NMR (400 MHz, CDCL) 6 =
=N 10.85 - 1041 (m, 1H), 8.37 (br
RN s
/\I f 4 J=6.4Hz, 1H), 7.50 (s, 1H),
P )
I N N\/X/\ 748 (4, J =16 Hz, 1H), 7.12
(i) HN L\/’O d,J=982Hz 1H), 880, J=
Hg)j\.!/'\ 8.2 Hz, 1H), 5.43 (quin, J = 6.3
o1 Nz Hz, 1H), 4.55 - 441 {m, 4H),

Cl

{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-{6-oxa-2-
azaspiroi{3.4}octan-2-yhiguinoxalin-5-
yhiethyllamino}picolinic acid

4.04-3.98 (m, 2H), 3.94 (1, J =
8.8 Hz, 2H), 2.44 (s, 3H), 2.36 -
2.28 (m, 2H), 1.70 {d, J = 6.8
Hz, 3H). LCMS [M+Na] “
501.1.

252

&

{R}-6-chloro-3-{{1-{2-cyano-7-methyl-3-{5-0xa-2-
azaspiro{3.4}octan-2-yhjquinoxalin-5-
vilethyhamino}picolinic acidS

TH NMR (400 MHz, CD:0D) &
=7.82-7.52 (m, 2H), 7.21(d, J
=92 Hz, 1H), 7.04 (d, J = 9.2
Hz, 1H), 5.49 (g, J = 6.8 Hz,
1H), 4.57 - 4.36 (m, 4H), 3.93
@, J = 6.8 Hz, 2H), 2.43 (s, 3H),
2.29 - 2.20 (m, 2H), 2.06-1.99
(m, 2H), 1.71 (d, J = 8.3 Hz,
3H).LCMS [M+Na]": 501.2.

253A
and
2538

&-chioro-3-{{{R}-1-{Z-cyanc-7-methyl-3-{{S}-1-oxa-7-
azaspire[4.4inonan-7-vliguinoxalin-5-
yvhethyllamino}picolinic acid

AND

Pusified by SFC

saponification:

prior {0

First eluting isomer leading to
final compound 253A; 'H NMR
(400 MHz, CD;OD) 6 = 7.55
(dd, J=18,10.4 Hz, 2F), 7.19
(d J=92Hz 1H, 702, J=
8.2Hz, 1H), 5.50 (g, J= 6.8 Hz,
1H), 4.14 - 4.01 (m, 2H), 3.98 -
3.83 (m, 4H), 2.41 (3, 3H), 2.26
202 (m, 8H), 171, =868
Hz, 3H). LCMS [M+17= 483.2.
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Ci

a-chloro-3-{{{R}-1-{2-cyano-7-methyl-3-{{R}-1-oxa-7-
azaspire[4.4inonan-7-vliguinoxalin-5-
yvhethyllamino}picolinic acid

Second eluling isomer leading
to final compound 2538 H
NMR (400 MMz, CD:0D) § =
781-748(m, 2H), 718, J=
8.2 Mz, 1H), 7.04 {d, J= 8.2 Hz,
iH), 5.50 (g, J = 6.8 Hz, 1H),
413 - 3.82 (m, 8H), 241 (s,
3H), 2.24 - 2.01 (m, 8H), 1.71
(d, 4 = 8.8 Mz, 3H) LCMS
[M+1] = 4832,

&-chioro-3-{{{R}-1-{2-cyano-7-methyi-3-{{S}-2-oxa-7~
azaspire[4.41nonan-7-yllquinoxalin-5-
vhiethyllamino)picolinic acid

AND
P ;,N]:CN
NN TR

HNT
HGOC\rﬁ
i
N\\T :
Gl
&-chloro-3-{{{R}-1-(2-cyano-7-methyl-3-{{R}-2-oxa-7-

azaspire[4.41nonan-7-yllquinoxalin-5-
vhiethyllamino)picolinic acid

Purified by

saponification:

SFC  prior o

First eluting isomer leading io
final compound 254A: 'H NMR
{400 MHz, CD:0D} 8 = 7.57 {d,
=18 Hz, 1M, 7.58 (5, 1H),
721 {d, J= 8.2 Mz, 1H), 7.05
{d,J=92Hz, 1H), 5.51- 546
(m, 1H), 4.10 {d, J= 6.8, 108
Hz, 1H), 4.03 - 3.83 {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, J= 8.3
Hz, 3H). LCMS [M+HT 4931,

Second eluting isomer leading
to final compound 254B: 'H
NMR (400 MHz, CD.OD) § =
7.57(d, J= 16 Hz, 1H), 7.54 (5,
iH), 718 (d, J = 9.2Hz, 1H),
7.03 (¢, 4= 82 Hz, 1H), 5.48
{q.J=88Hz 1H), 404 4, J=
6.8 Hz, 2H), 3.87 ¢, y= 7.2 Mz,
2H), 3.94 - 3.84 (m, 2H), 3.80 -
370 (m, 2H), 2.42 (s, 3H), 217
-1.89 (m, 4H), 172 (d, J=8.8
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Hz, 3H). LOMS [M+H]" 493.1.
P 1 NMR (400 Mz, CD:0D) 6
A /H\i =758 (d, J= 1.6 Hz, 1H), 7.57
\A«\j{ (s, 1H), 7.21 (d, 4= 9.2 Hz, 1H),
O HN ~F _ ,
7.04 (d, J = 9.2 Hz, 1H), 5.47
HOJ\( E (@, J =68 Hz, 1H), 462 - 457
255 N . .
& (m, 2H), 4.55 - 4.50 (m, 2H),
i

{R}-&-chlore-3-{{1-(2-cyano-3-(6,6-difluoro-2-
azaspiro{3.3}heptan-2-y)-7-methyiquinoxalin-5-
vhiethyllamino}picolinic acid

291 (t, J = 12.0 Hz, 4H), 2.43
(s, 3H), 1.72 (d, J = 6.8 Hz, 3H).
LOMS [MeH] * = 499.3.

=

H NMR (400 MHz, CD:0D) 6
= 7.65- 7.56 (m, 2H), 7.22 (d, J
= 8.8 Hz, 1H), 7.06 (d, J = 9.2
Hz, 1H), 5.52 (d, J = 6.4 Hz,

&-chloro-3-{{{R}-1-{2-cyanc-3-{{S}-5-fluoro-2-
azaspiro{3.3}heptan-2-yh-7-methviguinoxalin-S-
viiethyliamino}picolinic acid

AND

HOOC
E 1H), 4.74 (dd, J= 8.8, 178 Hz,
258 Moo
\1 2H), 4.49 - 4.34 (m, 2H), 2.81 -
Cl 2.54 (m, 2H), 2.45 (s, 3H), 2.24
{R}-6-chloro-3-{{1-{2-cyano-3-(5,5-difluocro-2- ~243 (m, 2H, 174 (d, J= 6.8
azaspiro{3.3}heptan-2-yi}-7-methyiguinoxalin-S- Hz, 3H). LOMS [M+1]" = 489.1,
vhiethyllamino)picolinic acid '
Furified by SFC prior to
. saponification:
N N
A e
T t First eluting isomer leading o
N F .
N NLJCj final compound 257A; TH NMR
HNT {400 MHz, CD.0D) 8 = 7.58 (s,
HOOC 3H), 7.56 (s, 1H), 7.20 (@, J =
257A |
Ng s 92Hz, 1H), 7.01 (d, J= 9.2 Hz,
and \T
Cl 1H), 852 (g, J = 6.4 Hz, 1H),
2578

5.11-4.90 (m, 2H), 4.44 (g, J =
.6 Hz, 2H), 4.34 (d, J = 8.8 Hz,
1H), 2.42 (s, 3H), 2.34 - 2.24
(m, tH), 2.20 - 1.96 (m, 2H),
1.86 (1, J = 9.6 Hz, 1H), 1.71
d, J = 68 Hz, 3H). LOMS
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6-chloro-3-{{R}-1-{2-cyano-3-{{R}-5-flucro-2-
azaspiro{3.3}heptan-2-yi}-7-methyiquinoxalin-5-
vhiethyhlamino)picolinic acid

IM+Nal* = 503.2.

Second eluting isomer leading
to final compound 257B; H
NMR (400 MMz, CDOD) § =
7.80(d, J=2.0Hz, 1M}, 7.55 (5,
1H), 743 (brd, d= 8.2 Mz, 1H),
6.97 (d, J = 8.8 Hz, 1H), 5.49
{q,J=88Hz, 1H), 511 -4.89
{m, 2H), 4.51 (d, J = 96 Hz,
iH), 4.38 {dd, J = 4.0, 9.2 Hz,
2H), 2.42 (s, 3H), 2.35 - 2.23
{m, 1H), 2.21 - 1.96 (m, 2H),
1.81-1.80 (m, 1H),1.70 {d, J
6.8 Hz, 3H). LOMS [M+Na}
503.1.

253

Ci

{R}-6-chlore-3-{{1-{2-cyano-3-{6-flucro-2-
azaspiro{3.3}heptan-2-yh-7-methyiquinoxalin-5-
vhiethyllamino)picolinic acid

1H NMR (400 MHz, CD:0D) &
=7.57(d, J = 2.0 Hz, 1H), 7.53
(d, J=0.8Hz, 1H), 719 (d, J =
8.8 Hz, 1H), 7.03 (d, J = 9.2 Hz,
1H), 5.46 (q, J = 6.8 Hz, 1H),
512 - 4.93 {m, 1H), 4.54 - 4.39
(m, 4H), 2.80 - 2.88 (m, 2H),
2.56 - 2.44 (m, 2H), 2.41 (s,
3H), 1.70 {d, J = 6.8 Hz, 3H).
LOMS [M+Na]' = 503.2.

258

{R}-6-chiloro-3-{{1-{2-cyano-3-{6-hydroxy-2-
azaspiro{3.3}heptan-2-yh-7-methviguinoxalin-S-
viiethyliamino}picolinic acid

H NMR (400 Mz, CD:0D) 6
= 7.57 {d, J = 2.0 Hz, 1H), 7.55
- 7.5 {m, 1H), 720 (d, U= 9.2
Hz, 1H), 7.03 (d, J = 9.2 Hz,
1H), 5.47 (g, J = 6.8 Hz, 1H),
4.50 - 4,37 (m, 4H), 4.25 - 4.16
(m, tH), 2.70 - 2.61 {m, 2H),
2.4% (s, 3H), 2.24 - 2.15 (m,
2H), 1.71 (d, J = 6.8 Hz, 3H).
LOMS [M+Nal" = 501.2.

-221-




WO 2024/238221 PCT/US2024/028261

[00378] Synthesis of Examples 47A and 478

&-chiore-3-{{{1R)-1-(2-cyano-7-methyl-3-((1 S)-1-(riftuoromethyi-3-azabicyciof3. 1. 0lhexan-3-
vhguinoxalin-5-yhethyllaminojpicolinic  acid  and  &-chiors-3-({{1R)-1-{Z2-cyano-7-methyl-3-
({(1R)-1-{rifluoromethy-3-azabicycio]3. 1. Oihexan-3-yhiguinoxalin-5-ylethyhamincipicolinic

2N N, 2N
N A -
\1 Lo K
Y o
SFC
O HN e

acid

474

{00378} Step A To a solution of methyl (R)-6-chiore-3-{(1-(2-cyane-3-hydroxy-7-
methyiquinoxalin-5-yhethyiaminopicolinate (180 mg, 452 umol, 1.00 eg) in NN-
dimethylformamide 2.00 ml) were added PyBOP (706 mg, 1.36 mmol, 3.00 eg.) and MN-
diisopropylethylamine (282 mg, 2.26 mmol, 394 ul, 5.00 eq.) and the midure was stirred 25
°C for 30 minutes. To this mbdure was added 1-(frifluoromethyi)-3-azabicycio[3.1.0lhexane
(127 mg, 679 umol, 1.50 &g, hydrochioric acid sall) and the reaction was stirred at 25 °C for 1
hour. The mixiure was then diluted with water (10.0 mbL) and exiracted with ethyl acetale (3 =
10.0 mbL). The combined organic layers were washed with rine (10.0 mL), dried over
anhydrous sodium suifale, fillered, and concentrated under reduced pressure {o give a residue.
The residue was purified by prep-TLC (Si0,, petroleum sther | ethyl acetate = 2:1) 1o give
methyl  &-chioro-3-{{1R)-1-{2-cyans-7-methyl-3-(1-(Irifluoromethyl)-3-azabicvelo{3. 1.0lhexan-
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J-yhguinoxalin-S-yhiethyhaminoipicolinate (150 mg, 250 umol, 55.3% vield, 88.6% purity} as a
yellow solid. LCMS [M+Na]” = 553.1.

[00380] Step B: The diastereomers of methy! &6-chioro-3-{{1R)-1-(2-cyano-7-methyi-3-
(1-{rifluoromethyl}-3-azabicyclo[3.1.0lhexan-3-yhquinoxalin-5-yhethyamino)picolinate (150
mg, 88.6% purily) were separated by SFC {column: DAICEL CHIRALCEL OX {250 mm x 30
mm, 10 umy; mobile phase: phase A CO,, phase B: 0. 1%NH,OH in MeOH}, B%: 30%, isocratic
elution mode). The desired fractions were concentrated to give methyl &-chiore-3-({{(1R»-1-{2-
gyance-7-methyk-3-({(18)- 1-(riffivoromethy-3-azabicyclof3. 1 Olhexan-3-yhauinoxalin-5-

yhethyhamino)picolinate and &-chloro-3-{{{(1R)-1-(2-cyano-7-methyl-3-((1R)-1-

(trifluoromethyl)- 3-azabicyclo{3.1.Clhexan-3-yhquinoxalin-5-yhethyllamino)picolinate.

[00381] First eluting isomer: White solid (50.0 mg, 84.8 umol, 18.7% yield, 85.0% purity},
LOCMS [M+1] " = 531.3 (Rt = 0.692 mins).

[00382] Second eluting isomer. White solid, (85.0 mg, 110 uymol, 24 4% vield, 90.0%
purity), LCMS [M+1] " = 531.3 (Rt = 0.688 mins).

{00383} Siep C1. The first eluting methyl ester was saponified {o the acid using the
following procedure: To a solution of the first eluting methyl ester {(49.0 mg, 2.3 umol, 1.00
eq.) in DMSQO (€18 mb) was added lithium chioride (321 mg, 923 ymol, 18.9 yL, 10.0 &g},
and the mdure was stivred at 130 °C for 2 hours. After completion of the reaction, the mixiure
was cooled to 20 °C, filtered, and the filtrale was purified directly by prep-HPLC {column:
Phenomenex Luna C18 150 x 25 mm x 10 um; mobiie phase: phase A 0.225% formic acid in
watsr, phase B! acsionitrile; gradient: 75%-100% phass B) to give the desired acid {Example
434} of the first eluting ester from the previcus reaction (2.31 mg, 4.43 ymol, 4.80% vield,
99.2% purity) as a yellow solid. LCMS [M+Na} ~ = 538.1.

[00384] H NMR (400 MHz, DMSO-ds) 8 = 8.66 (br s, 1H), 7.60 (s, 2H), 7.24 (d, J = 8.8
Hz, 1H), 8.98 (brd, J = 8.8 Hz, 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] Step C2: The second eluting meathyl aster was saponified to the acid using the
following procedure: To a solution of the second eluting methyl ester (64.0 mg, 121 umol, 1.00
eq.) in DMSO {(1.00 mi) was added lithium chioride (31,1 mg, 1.21 mmol, 10.0 eg)), and the
mixiure was stirred at 130 °C for 2 hours. After completion of the reaction, the mbdure was
cooled fo 20 °C, fillered, and the filirate was purified directly by prep-HPLC {(column:
Phenomenex Luna €18 150 % 25 mm % 10 um; mobile phase: phass A 0.2258% formic acid in
water, phase B acetonitrile; gradient: 75%-100% phase 8) to give the desired acid {(Example

43B) of the second eluting ester from the previous reaction (8.77 mg, 18.7 umol, 15.5% vield,
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98.7% purity) as a yellow solid. LOMS [M+Na]" = 539.2.

[00386] H NMR (400 MHz, DMSO-dh) 5 = 12.96 (br s, 1H), 8.46 (brd, 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), 5.80 - 5.27 (m, 1H), 4.43 (d,
J= 108 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 (br t, J = 5.6 Hz,
1H).

[00387] Synthesis of Example 58
Me\T{;\TpN\F,‘

HN" "M

MeQOT AL

[00388] Step Al To a solution of methyl (R)-G-chioro-3-({1-{2-cyano-3-hydroxy-7-
methylquinoxalin-&-yhsthyhaminoipicolinate (80.0 mg, 113 umol, 1.00 eq.) and morpholine
(14.8 mg, 170 uymol, 14.9 yL, 1.50 eq.) in DMF {0.50 mL) was added PyBOP (88.3 mg, 170
pmol, 1.50 eq.) and N N-diisopropylethylamine (43.9 myg, 338 umol, 58.1 ul, 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 yeliow precipitale was formed. The suspension was then fillered, and the cake
was collected and drisd under vacuum to give msthyl (K)-6-chioro-3-({(1-(2-cyano-7-methyi-3-
morphalinogquinoxalin-S-yhethyllaminopicolinate (52.0 mg, 111 umol, 88.5% vyield) as a yellow
solid. LCMS [M+1]+ = 467 .2,

{00388} Step B To a solution of methyl (R)-6-chiore-3-((1-(2-cyane-7-methyh-3-
morpholinoquinoxalin-5-yhethyhamino)picolinate (52.0 mg, 111 umol, 1.00 eq.) in DMSO (0.50
mbl) was added fithium chioride (47.2 mg, 1.11 mmol, 22.8 ul, 10.0 eq.}, and the mixture was
stirred at 120 °C for & hours. The mixiure was then cooled {0 25 °C, fillered {o give g filtrate,
and the filtrate was puwified by prep-HPLC {column: YMC-Actus Triart C18 180 x 30 mm = 7
urn; mobile phase: phase A 0.225% formic acid in water, phase B! acelonitrile; gradient: 55%-
85% B8) o give {(R)y-6-chioro-3-{{1-Z-cyano-7-methyi-3-morpholinoquinoxalin-5-
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vhethyhaminolpicolinic acid (8.93 mg, 18.3 umol, 17.4% vyield, 98.1% purity) as a white salid.
LOCMS [M+1] "= 453.2.

[00390] H NMR (400 MHz, CDs0D) 5 = 7.86 (d, J = 1.6 Hz, 1H), 7.63 (s, 1H), 7.19 (4,
J=02Hz, 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

{(Ry-B-chioro-3-({1-{2-cyano-3-(3, 3-difluoropyrrolidin- 1-yh)-7-methylquinoxalin-5-

vhethyhamino}picolinic acid

Me M CN
X E[ E
N7 oM HNT N\ F
e F
HNT YMe -
MeOQC /H
N#
Ci Cl
MeWNIm
o
.~ i ~F
e HN e
HOOC A
4\\)*
&
[00392] Step Al To a solution of methyl {R)-8-chioro-3-({(1-(2-cyano-3-hydroxy-7-

methyiguinoxaiin-&-yhethyhaminoipicolinate 0.0 mg, 188 umol, 100 eg), 33
diffuoropyrrolidine (27.3 mg, 190 umol, 1.20 eq., hvdrochioric acid salt) in DMF (0.50 mL) was
added PyBOP (124 myg, 238 umeol, 1.58 eq.) and N N-diisopropylethylamine (143 mg, 1.1
mmol, 193 ul, 7.00 eq.), and the mixure was stirred at 25 °C for 12 hours. The midure was
then cooled to 15 °C, and water (2.00 mL) was slowly added for form a ysllow precipitate. The
suspension was fillered, and the cake was coliected and dried under vacuum to give methyl
(R)-B~chioro-3-{{1-{2-cyano-3-(3,3-difluoropyrrolidin- 1-yh)-7-methylquinoxalin-5-
vhethyhaminoipicolinate (70.1 mg, 144 ymol, 80.9% vield} as a vellow solid. LOMS [M+Nal' =
509.2.

[00393] Step B To a solution of methyl (Ry-6-chiore-3-((1-(2-cyanoe-3-(3,3-
difiuoropyrrolidin- 1-y)-7-methyiquinoxalin-S-vhethyllaminoipicolinate (V0.0 mg, 144 umol, 1.00
eg.y in DMSO (2.00 mL) was added lighium chioride (60.9 mg, 1.44 mmol, 29.5 yl, 10.0 eg),
and the mbdure was stirred at 120 °C for 12 hours. The mixdure was then cooled to 25°C, and
filtered to collect the filtrate. The filirate was purified via prep-HPLC {column: Weich Xtimate
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C18 158 = 28mm = Sum; mobile phase: phase A 8.2258% formic acid in water, phase B
acetonitrile; gradient: 85%-85%8B) to give (R)-6-chiore-3-{{1-(2-cyano-3-(3 3-diffuoropyrrolidin.
1-yh-7-methylguinoxalin-S-yhethyhamino)picolinic acid (8.26 mg, 17.2 pmol, 12.0% yield,
98.7% purity) as & yellow sofid. LOMS [M+Nal = 4851,

[00394] H NMR (400 MHz, CD.0D) 8 = 7.80 (s, 1H), 7.57 (s, 1H), 7.19 (d. J = 9.2 Hz,
1H), 7.02 (d, J = 9.2 Mz, 1H), 5.50 (g, J = 6.8 Hz, 1H), 4.38 - 4.14 (m, 4H), 2.66 - 2.55 {m, 2H),
2.43 (s, 3H), 1.73 (d, J = 6.8 Hz, 3H).

[00398] Synthesis of Examples S4A and 848

[00396] G-chiore-3-{{{1R}-1-(2-oyane-3-((1R-{-hydroxy-G-azaspiro{3. 5lnonan-G-yh-7-
methylquinoxalin-&-yhethyhaminoipicolinic acid and &-chioro-3-{{{(1R}-1-Z-cyano-3-{(18)-1-

hydroxy-8-azaspire]{3. 5nonan-6-yii-7-methylquinoxalin-5-yhethyhamino)picolinic acid

{00397} Step Al To a solution of methyl (R)-G-chioro-3-({1-{2-cyano-3-hydroxy-7-
methylquinoxaiin-&-yhethyhaminoipicolinate (80.0 mg, 201 umol, 1.00 eq} in DMF (1.00 mb)
was added PyBOP (314 mg, 803 ymol, 3.00 eq.) and N N-diisopropylethylamine (130 mg, 1.01
mmol, 175 ul., 5.00 eq.), and the mixiure was stirred 25 °C for 30 minules. After this time, 6-
azaspiro[3.5inonan-1-ol (42.0 mg, 302 uymol, 1.50 eg) was added i{o the mbdure, and the
mixture was stirred ai 25 °C for 1 hour. After compistion of ihe reaction, the mdure was diluded
with water (10.0 mbL) and exiracted with ethyl acetate (3 x 10.0 mbL). The combined organic
lavers were washed with brine (10.0 mL}, dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure o give a residue. The residue was purified by prep-TLC
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(Si0,, petroleum etherethyl acetale = 2:1) {o give methyl 8-chioro-3-({(1R»1-{2-cyane-3-(1-
hydroxy-8-azaspiro{3.5nonan-6-yii-7-methyiquinoxalin-5-yhethyhamino)picolinate (350 mg,
60.5 umol, 30.1% yisld, 94.9% purily} as a yeliow solid. LCMS [M+1] " = 521.2.

[00358] Step B To a solution of methyl 8-chlore-3-(({(1R)-1-(2-cyano-3-(1-hydroxy-8-
azaspire[3 Sinonan-6-yh-7-methyiguinoxalin-5-yhethybamino)picolinate {(30.0 mg, 57.6 ymol,
1.00 2g) in DMSO (.50 mb) was added lithium chioride (24 4 mg, 576 umal, 10.0 eg.), and
the mixture was stirred at 130 °C for 5 hours. The mixture was then cooled {0 room temperaturs,
filtered, and the filtrate was purified directly by prep-HPLC (column: Phenomenex luna 18 150
% 25 mm = 10 um; mobile phase: phase A: 0.225% formic acid in water, phase B: acstonitrile,
gradient: 55%-85% B) to the first eluting diastereomer (19.9 mg, 38.6 ymol, 67.0% vield, 88.5%
purity) as a yellow sofid, and the second eluling diastereomer (V.33 mg, 14.2 umol, 24 7% vield,

98.4% purily) as a yellow solid.

{00399 Characterization data for the first eluting diastereomer. LOMS [M+1 " = 507.2,
[00400] H NMR (400 MHz, DMSO-db) § = 8.47 (br d, J = 5.2 Hz, 1H), 7.65 - 7.64 (m,
TH), 7.83 (brs, 1M}, 7.30 - 7.27 (m, 1H), 7.05 - 8988 {m, 1H), 5.53 - 539 (m, 1H}, 4.88- 489

(m, 1H), 3.92 - 368 (m, 4H), 3,51 - 3.46 (m, 1), 2.41 (5, 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 data for the second eluting diastereomer. LOMS [M+1]y =
507.2.
[00402] TH NMR (400 MHz, DMS0O-d8) 5= 845 (1, J= 8.8 Hz, 1H), 7.88 - 7.57 (m, 2H),

7.27 (dd, J= 4.8, 8.8 Hz, 1H), 8.98 ¢t, J = 9.2 Hz, 1H), 5.55 - 5.44 (m, 1H), 5.06 - 4.85 (m, 1H),
421 (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 -
1.88 (m, 3H), 1.7 - 1.57 {m, 5H), 1.28 - 1.18 (m. 1H).

{00403} Synthesis of Example 108A and 1098

[00404] 2-{({R»-1-(2-cvano-3-{(R}-4 4-diflucro-2-methyipyrrolidin-1-yl)- 7-
methyiquinoxalin-S-yliethybaminaihenzoic acid and 2-{{R)-1-{2-cyano-3-{{5)-4 4-diflucre-2-

methylpyrrolidin- 1-yI-7-methyiquinoxalin-5-yhethyhamino)benzoic acid

-227-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

{00408} Step A To a solution of methyl (Ry-2-{(1-(Z-cvane-3-hydroxy-7-
methyiguinoxaiin-5-yhethyaminoYoenzoale (80.0 mg, 248 umol, 1.00 eq.) and 4 4-diflucro-2-
methyl-pyrrolidine (60.2 myg, 497 umal, 2.00 eg.) in DMF (1.00 mL) was added PyBOP (194
myg, 373 pmol, 1.50 eq.) and N N-dilsopropylethylamine (161 mg, 1.24 mmol, 216 ul, 5.00 eq},
and the mikiure 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 residue was purified by SFC {column: DAICEL CHIRALCEL OX
Z50mm*30mm, 10um); mobile phase: phase A C0),, phase B 0.1% NH,OH in MeOH;
9%:40%) to  give methyl 2-(((1R-1-(Z-cyano-3-(4 4-difluoro-2-methyipyrrolidin-1-yD-7-
methylquinoxalin-S-yliethyhaminoyhenzoate (100 mg, 214 umol, 86.5% yield) as a yellow oil.
LOMS [M+1] "= 466.0.
[004086] Step B: The diastersomers of methyl 2-{{(1R)-1-(2-cyano-3-(4 4-difluoro-2-
methyipyrrolidin-1-y[-7-methyiquinoxalin-&-yhethyhaminsibenzoate (100 mg, 215 umol, 1.00
eq.) was further separated by SFC {column: DAICEL CHIRALCEL OX{Z250mm~*50mm,10umj;
mobile phase: phase A CO», phase B: 0.1% NH.OH in MeOH; B%:17%) to give the first eluting
methyl ester isomer (40.0 myg, 85.9 umol, 40.0% yield) as a yeliow ofl and the second sluting

methyi ester isomer (45.0 mg, 86.7 umol, 45.0% vyield) as a yellow oil.

[00407] Step C1: To a solution of the first eluting meathyl ester isomer from Step B (35.0
mg, 75.2 umol, 1.00 eg.) in DMSO (2.00 mL) was added lithium chloride (31.9 mg, 752 umol,
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154 b, 10.0 eq), and the mixture was stirred at 130 °C for 8 hours, The mixture was then
cooled to 25 °C, further diluted with water (20.0 mL), and extracted with ethyl acetate (20.0
mbl). The combined organic {ayers were washed with brine (20.0 mb = 3}, dried over sodium
suifate, fillered, and concentrated under reduced pressure o give a residue. The residue was
purified by prep-HPLC (YMC-Actus Triart C18 150 = 30 mm x 7 um; mobile phase: phase A
0.225% formic acid in water, phase B acetonilrile; gradient: 60%-9%0%) to give 2-(({R»-1-{2-
eyana-3-({(F-4 4-difluoro-2-methyipyrrolidin- 1-y-7-methviquinoxalin-5-yhethyhaminobenzoic
acid OR 2-{{R)-1-(2-cyance-3-({85)-4 4-difluoro-2-methylpyrrolidin. 1-yh-7-methylquinoxalin-&-
yhethyhamino)benzoic acid (4.07 mg, 8.73 umol, 11.8% vyield, 96.8% purity) as a yellow solid.
LOMS [M+1] "= 4522,

[00408] ' NMR (400 MHz, CI:0D) § = 7.88 (dd, J = 1.6, 8.0 Mz, 1H), 7.63 (d, /= 1.6
Hz, 1H), 7.58 (s, 1H), 7.12 - 7.06 {m, 1H), 6.49 @, J = 7.6 Mz, 1H), 6.36 {d, J = 8.4 Hz, 1H), 5.56
(q, J = 6.8 Hz, 1H), 5.09 - 4.99 (m, 1H), 4.54 - 4.41 {m, 1H), 4.30 (g, J = 12.0 Hz, 1H), 2.84 -
2.72 (m, 1H), 2.42 (s, 3H), 2.39 - 2.26 (m, 1H), 1.68 (d, J = 8.8 Hz, 3H), 1.51 (d, J = 6.8 Hz,
3H).

[00409] Step C1: To a solution of the second eluting methyl estar isomer from Step B
(40.0 mg, 85.9 umol, 1.00 eg.) in DMSO (1.00 mL) was added lithium chioride (36.4 mg, 859
umal, 17.6 yl, 10.0 g, and the mixiure was stirred at 130 °C for 8 hours. The midure was
then cooled {o 25 °C, further diluted with watar (20.0 ml), and extractad with sthyl acetate (20.0
mbl). The combined organic {ayers were washed with brine (20.0 mb = 3}, dried over sodium
sulfate, filtered, and concenirated under reduced pressure to give a residue. The residue was
purified by prep-HPLC (column: YMC-Actus Triart C18 150 x 30 mm »x 7 um; mobile phase:
phase A 0.225% formic acid in water, phase B acelonitriie; gradient: 80%-80% B) o give 2-
{{Ry~1-{Z-cyano-3-{(Ry-4 4-difiuoro-2-methylpyrrolidin- 1-yh-7-methyiguinoxaiin-5-
vhethyhaminoibenzoic acid OR 2-{((R)}-1-(2-cyano-3-((&)-4 4-diflucro-2-methyipyrrolidin-f-yh-
7-methylquinoxalin--yhethyhaminobenzoic acid (6.10 mg, 131 umol, 15.3% vyield, 87%
purity} as a yellow solid. LOMS [M+1] "= 4582.2.

[00410] H NMR (400 MHz, CD:0D) 8 = 7.88 (d, J = 8.0 Hz, 1H), 7.81 (s, 1H), 7.58 (br
s, 1H), 7.10 - 7.03 (m, 1H), 8.49 (, J= 7.6 Hz, 1H), .33 (d, J = 8.4 Hz, 1H), 5.60 (g, J = 6.8
Mz, 1H), 4.98 - 4.90 (m, 1H), 4.48 (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

&-chiore-3-{{{R)-1-(2-cyano-3-({RK)-3-methoxypyrrolidin-1-y-7-methylquinoxalin-5-
vhethyhamino)picolinic acid and &-chlore-3-({({R)-1-(2-cyano-3-((8)-3-methoxypyrrolidin- 1-yi)-
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7-methylquinoxalin-S-yhethylamino)picolinic acid

MeQQOC

MeQOC .2

. N

o

(, ol

[00412] Step Al To a solution of methyl {(R)-&-chioro-3-{{1-{2-cyano-3-hydroxy-7-
methylquinoxalin-&-yhethybaminoipicolinate  (70.0 mg, 176 umol, 1.00 eg), 3
methoxypyrrolidine (35.6 mg, 352 umol, 2.00 eg.) in DMF {(1.00 ml) was added PyBOP (137
myg, 264 umol, 1.50 eq.) and N N-dilsopropylethyiamine (188 mg, 1.23 mmol, 218 ul., 7.00 eq.),
and the mbdure was stirred at 30 °C for 2 hours. The mbdure was then poured into water (10.0
mbl) and stirred for 2 ming. The resulling suspension was filtlered, and the filter cake was dried
in  vacuum fo  give methyl  8-chlioro-3-{{((1R)-1-(2-cyano-3-G-methoxypyrrolidin-1-yD-7-
methylquinoxalin-S-yliethyhaminopicolinate (80.0 mg, 166 umol, 94.5% vield} as a vellow oil.
LOMS [M+Nal" = 503.1.

[00413] Step B: The methyl 6-chloro-3-({{1R)~1-(2-cyano-3-(3~-methoxypyrrolidin-1-yh-7-
methyiguinoxaiin-S-yhethyliaminoipicslinate (80.0 mg, 1688 umol, 1.00 egq.) was purified by SFC
{colummn: Weich Ultimate XB-CN 250 x 50 x 10um;mobile phase: phase Al Hexanes, phase B:
0.1% NH.OH in EtOH; gradient: 19%-40% B) to give the first eluting methy! ester isomer (40.0
mg, 83.2 ymol, 50.0% vield) as a yellow oil and the second eluting methyl ester isomer (45.0

mg, 93.6 umol, 58.3% yield) as a yeilow oil.

[00414] Step C1: To a solution of the first eluting meathyl ester isomer from Step B (40.0
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mg, 83.2 umol, 1.00 eq.) in DMSO {1.00 mL) was added lithium chioride (35.3 mg, 832 ymol,
17.1 ub, 10.0 eq.}, and the midure was stirred at 130 °C for 2 hours. The reaction was then
cooled to 25 °C and adjusted to pH = & with hydrochioric acid (2M in water, 2.80 mi}, and
further diluted with water (20.0 mbL}. The resulting aqueous solution was extracted with ethyl
acetate (20.0mL), and the combined organic lavers were washed with brine (20.0 mb x 3}, dried
over sodium suifate, fitered, and concentrated under reduced pressure {0 give a residue. The
residue was purified by prep-HPLC (column: Phenomenex luna C18 150 x 25mm = 10um;
mobile phase: phase A: 0.225% formic acid inwater, phase B! acetonitriie; gradient: 80% - 80%
B) to give &-chlioro-3-{((R)-1-(Z-cyano-3-{{R)-3-methoxypyrrolidin- 1-yh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid OR 8-chioro-3-{({R)-1-(2-cyano-3-{(S)-3-methoxypyrrolidin- 1-yi)-
7-methylguinoxalin-S-yhethyhaminoipicolinic acid {2.23 mg, 4.38 umol, 5.28% vyield, 81.9%
purity) as a ysliow solid. LOCMS [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, 1H), 5.58 - 5.48 (m, 1H), 5.52 (q, J = 8.4 Hz, 1H), 4.24 - 4,18 (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).

[00416] Step C2: To a solution of the second eluting methyl estar isomer from Step B
(10.0 mg, 20.8 umol, 1.00 eg.) in DMSO (1.00 mbL) was added lithium chioride (8.81 mg, 208
umal, 426 yl, 10.0 ag.), and the mixiure was stirred at 130 °C for 2 hours. The midure was
then cooled to 25 °C and adjusted 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 mi). The combined organic lavers were washed with brine (20.0 mbl x 3}, dried
over sodium suifate, filtered, and concentrated under reduced pressure to give a residue. The
residue was purified by prep-HPLO {column Phenomenex Luna C18 150 x 25mm x 10um;
mobile phase: phase A 0.225% formic acid in waler, phase B acetonitiile; gradient: 80% -
90%EB) to &-chioro-3-{{{R)-1-(2-cyanc-3-({(R)-3-methoxypyrrolidin- 1-yh-7-methylquinoxalin-&-
yhethyhamino)picolinic acid OR &-chioro-3-({({R)-1-(2-cyano-3-((S)-3-methoxypyrrolidin- 1-yi)-
7-methylquinoxalin-S-yhethyaminoipicolinic acid {1.99 mg, 4.18 umol, 20.1% yield, 98.1%
purity) as a yellow solid. LCMS [M+11" = 467 3.

[00417] H NMR (400 MHz, methanol-cl) 8 = 7.56 (s, 1H), 7.54 (s, 1H), 7.20 (d, /= 8.8
Mz, 1H), 7.02 (&, J= 9.2 Hz, 1H), 5.51 (q, J = 8.8 Hz, 1H), 4.23 - 417 (m, 1H), 4.07 - 3.92 (m,
AH), 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] &-chioro-3-({{R)- 1-{2-cyano-7-methyl-3-{(-2-methyimorpholino) quinoxalin-5-
vhethyhamino)picolinic acid
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[00420] Step AL To a solution of methyl methy! {(R)-&-chioro-3-({1-(2-cyano-3-hydroxy-7-

methviguinoxalin-5-ylethyhaminojpicolinate (40.0 mg, 101 umol, trifluoroacetic acid salt) in N,
N-dimethylformamide (0.50 mlL) were added PyBOP (78.5 myg, 151 umol, 1.50 eq.) and NN-
diisopropylethylamine &5.0 mg, 503 ymol, 87.6 yl, 3.00 eq.}, and the mbdure was stirred at
25 °C for 30 minutes. After this time, (8)-2-methyimorpholine (12.2 mg, 121 umol, 1.50 &g)
was added to the above mixiure at 25 °C and the midure was left to stir at 25 °C for 2.8 hours.
After completion of the reaction, the mixiure was diluted with water (5.00 mb) and exiracted
with ethyl acetate (5.00 mL =3). The combined organic laysrs were washed with bring (5.00
mlx 3}, dried over anhydrous sodium suifate, filtered, and concentrated under reduced
prassure {o give a residue. The residue was purified by prep-TLC (8i02, petroleum ether/ethyl
acetate = 3/ o give methyl  &-chioro-3-({{R»1-{2-cyano-7-methyl-3-((5}-2-
methyimorpholinoigquinoxalin-S-yhethyliamino)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-
methylimorpholino)quinoxaiin-5-yhethyamino)picolinate (25.0 myg, 52.0 umol, umol, 1.00 sg)
in DMSO {0.80 mb) was added lithium chioride (22.0 myg, 520 umol 10.0 &q.}, and the reaction
was stirred at 120 °C for 5 hours. After complstion of the reaction, the reaction mixiure was
cooled to 28 °C and filtered, and the filler lguor was purified by prep-HPLC (column:
Phenomenex luna C18 1580 = 25mm x 10um; mobile phase: phase A 0.225 % formic acid in
water, phase B: acsionitrile; gradient. 55%-85% B) to give &-chiors-3-{({R)-1-{2-cyano-7-
methyl-3-((S)-2-methyimorpholino)quinoxalin-S-yhethyllaminoipicolinic acid {(5.85 mg, 12.7
umol, 24 4% vield, 99.7% purity) as vellow solid. LCMS [M+1] + = 467 1.

[00422] 1H NMR (400 MHz, CD.0D) & = 7.66 (s, 2H), 7.21 (d, J = B.8 Hz, 1H), 7.04 (d,
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J = 8.8 Hz, 1H), 5.53 (g, J = 6.8 Hz, 1H), 4.29 - 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 (d,
J = 6.8 Hz, 3H), 1.26 {(d, J = 6.0 Hz, 3H).

{00423} Examples 261A, 2618, 261C, and 261D

[00424] &-chloro-3-{{(R)-1-(2-cyano-3-((8)-3-((8)-1-hydroxyethyhpiperidin-1-y)-7-
methylquinoxalin-S-yliethyhamingpicelinic  acid, &-chioro-3-({({Ry-1-{2-cyano-3-{({(8)-3-{{R}-1-
hydroxyethylipiperidin-1-yi-7-methylquinoxalin-5-yhethyhaminoipicolinic  acid,  &-chioro-3-
{{R)-1-2-cyano-3-{(R)}-3-((8)-1-hydroxyethyhpiperidin- {-yD-7-methylquinoxalin-5-
yhethyhamino)picolinic acid, and g-chiore-3-{{R}- 1-2-cyane-3-(R)-3-{(R}-1-
hydroxyethyhpiperidin-1-y-7-methylquinoxalin-5-yhethyhamino)picolinic acid

\}{, "NICN
SYNTOH
O HNT

MeO” 7 %

Ny
OH &

PYBOP

SFC

¥
:%:j
§o

-233-

SUBSTITUTE SHEET (RULE 26)



WO 2024/238221 PCT/US2024/028261

LiC
............... §§,
LiCH
B
LiC
R
LiC
............... »,
C
[00425] To a soluytion of methyl (Ry-S-chioro-3-{({1-Z-cyano-3-hydroxy-7-

methylquinoxalin-&-yhsthyhaminoipicolinate (800 mg, 1.51 mmol, 100 eq), NMN
diisopropylethylamine (875 mg, 7.54 mmol, 1.31 miL, 5.00 eq.) in N Adimethyiformamide (6.00
mL.) was added PyBOP (1,18 g, 2.26 mmol, 1.50 &g}, and the mixiure was stirred at 25 °C for
1 hour, After this time 1-(piperidin-3-yhethan-1-0l (282 mg, 2.26 mmol, 1.50 eq.) was added o
the mixiure at 25 °C, and the reaction was further stirred at 25 °C for 12 hours. Afler compietion
of the reaction, the mbdure was diluted with water (100 mb) and exdracted with sthyl acetate (3
# 100 mbl). The combined organic layers were washed with brine {100 mb), dried over
anhydrous sodium sulfate, filtered, and concenirated under reduced pressure to give a residue,
The residue was purified by column chromatography (8IG,, petroleum ether: ethyl acetate = 1:
010 3: 1) o give a crude product, The crude product was then purified by prep-HPLC (column;

Phenomenex [una €18 1580 x 40mm x 15um; mobile phase: phase A2 0.225 % formic acid in
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waler, phase B. acetonitrile; gradient: 60%-80% B) {o give the first sluting mixture of the methyl
esters of 2614 and 2610 (100 mg, 173 umol, 11.5% yield) as a yeliow solid and a second peak.
The second peak was purified by prep-HPLC (column: YMC-Actus Triart C18 150 = 30mm x
7um, mobiie phase: phase A 0.225% % formic acld in waler, phase B, acetonitnile; gradient:
63%-93% B) to give the second eluting mixture of the methyl ester of 2618 and 261C (80.0 mg,
172 umol, 11.4% vyield) as a yellow solid. LOMS [M+1] " = 509.2,

[00426] The first eluting mixture of the methyl esters of 261A and 281D (100 mg, 173
umaol, 11.5% vield) was separated by SFC {column: DAICEL CHIRALRPAK IC280mm x
30mm, 10um); mobile phase: phase A CO:, phase B PrOH (0 1%NH:HG), B%: 55%,
isocratic elution). The desired fractions were collected and concentrated under reduce pressure
io give the methyi ester of 2614 25.0 mg, 45.1 umol, 3.26% vield) as a white solid and the
methyi ester of 2818 (43.0 myg, 82.0 umoi, 5.43% vield) as a yellow solid.

[00427] Methyl ester of 261A LCMS [M+Na]" = 531.2.
[00428] Methyl esler of 2610: LOMSE [M+Nal" = §31.2.
{00428 The second eluling mdure of the methyl esters of 2618 and 261C {80.0 myg,

172 pmol, 11.4% vield) was separaied by SFC {(column: DAICEL CHIRALPAK IC (250mm x
30mm, 10umy); mobile phase: phase Al COZ, phase B +PrOH {0 1%NHMHO), BS: 55%,
isocratic elution). The desired fractions were collected and concenidrated underreduce pressure
to give the methyl ester of 2818 (22.0 mg, 43.2 umol, 2.87% yield) as a white solid and the
methyl ester of 2610 (45.0 mg, 88.4 umol, 5.86% yield) as a white solid.

[00430] Methyl ester of 261B: LOMS [M+Na]" = 531.2.
00431} Methy! ester of 281C: LCMS [M+Na]" = 831.2.
{00432} To a solution of methyl ester of 261A (24.0 myg, 47.1 umol, 1.00 eg.} in DM30

{0,500 mi) was added iithium chioride (20.0 myg, 472 ymol, 9.67 yl, 10.0 eg.). The reaction
was stirred at 130 °C for 4 hours. After completion of the reaction, the mixiurs was coolsd (o
20 °C. Then the mixture was filtered and the filirate was purified directly by prep-HPLC (column:
Phenomenex luna C18 150 % 25mm x 10um; mobile phase: phase A; 0.225 % formic acid in
water, phase B. acetonitrile; gradient: 55%-85% B) o give 261A (11.3 mg, 22.6 umol, 48.0%
vieild) as a yeliow solid.

[00433] HNMR (400 MHz, DMSO-ds) 8= 1299 (5, 1H), 847 (brd, J=8.4 Hz, 1H)}, 7.79
-7.80 (m, 2H), 7.29(d, J= 88 Hz, 1H), 699 (d, J=92 Hz, 1H), 548 (1, J= 6.8 Hz, 1H), 4.64-
4.41 (m, 1H), 4.33 {(br d, J= 12.8 Hz, 2H), 3.53 (brt, J= 6.4 Hz, 1H), 3.08 (bri, J= 11.8 Hz,
tH), 2.86 - 2.83 (m, 1H), 2.41 (s, 3H)}, 1.98 {br d, J = 10.0 Hz, 1H), 1.90- 1.77 {(m, 1H), 1.70 -
1.54 (m, 5H), 1.41-1.27 {m, tH), 1.12 {d, J= 8.4 Hz, 3H).
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[00434] LOMS [M+Na]" = 517.4.

[00438] To a solution of the methyl ester of 2818 (22.0 mg, 43.2 umol, 1.00 &g in DM&0O
(0.500 mL) was added lithium chioride (18.3 mg, 432 umol, 8.86 yl, 10.0 eg.}). The reaction
was stirred at 130 °C for 4 hours. After completion of the reaction, the mixiure was coolsed {o
20 °C. Then the mixture was filtered and the filirate was purified directly by prep-HPLC (column:
Phenomenex luna C18 150 % 25mm x 10urm; mobile phase: phase A 0.225 % formic acid in
water, phase B acetonitiile; gradisnt: 58% - 88% B) to 2618 {(13.5 mg, 83.0 umol, 61.4% vield)

as a yellow solid.

[00436] H NMR (400 MMz, DMSO-ds) 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, /= 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 Hz, 2H), 4.27 (brd, J = 12.0 Hz, 1H), 3.54 - 3.43 (m, 1H), 3.12 (brt, J
= 11.6 Hz, 1H), 2.90 (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] LCMS [M+Nal* = 517 4.

{00438} To a solution of the methyl ester of 261C (48.0 myg, 88.4 umol, 1.00 g  in DMSO
{0,500 ml) was added iithium chioride (37.5 mg, 884 umol, 18.1 i, 10.0 eg.). 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 filtrate was purified directly by prep-HPLC (column:
C18 150 % 30mmy; mobile phase: phase A: 0.225 % formic acid in water, phase B! acelonitrile;
gradient: 82%-92% B) t0 261C (12.6 mg, 25.3 uymol, 28.6% yield) as a vellow solid.

[00439] TH NMR (400 MHz, DMSO-de) 8 = 13.01 (brs, 1H), 8.45 (d, J= 7.2 Hz, 1H), 7.67
- 7.58 (m, 2H), 7.29 (d, J = 8.8 Mz, 1H), 7.00 (d, J = 9.2 Mz, 1H), 5.50 (quin, J = 6.8 Hz, 1H),
4.52 (brd, J= 12.4 Hz, 2H), 4.26 (br d, J = 13.2 Hz, 1H), 3.48 (brt, 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 = 8.4 Hz, 3H).

[00440] LOMS [M+Na] * = 517.4.

[00441] To a solution of methyl  8-chloro-3-{({R)-1-(E-cyano-3-({R)-3-({(Ry-1-
hydroxyethyDpiperidin-1-y-7-methyiguinoxalin-8-yhiethyhamino)picolinate  {(35.0 mg, 688
umal, 1.00 eq.) in DMSO (0.500 mbL) was added lithium chioride (29.2 myg, 688 umol, 14.1 @i,
10.0 eq.}). The reaction was stired at 130 °C for 4 hours. Afier completion of the reaction, the
mixiure was cooled o 20 °C. Then the mixiure was filtered and the filtrale was purified directly
by prep-HPLC {column: Phenomenex iuna C18 150 x 25mm x 10um; mobile phase: phase A
0.228 % formic acid in water, phase B acelonitrile; gradient: 58%-88% B) to give 261D (8.73

myg, 17.5 umol, 25.4% yield) as a vellow solid.
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[00442] 'H NMR (400 MHz, DMSO-te) 8 = 13.04 (s, 1H). 5.45 (br d, J = 6.4 Hz, 1H), 7.71
- 7.80 (m, 2H), 7.30 (d, J = 8.8 Mz, 1H), 7.01 (d, J = 8.8 Mz, 1H), 547 (t, 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), 2.93 (dd, J = 11.8,
12.8 Hz, 1H), 2.41 (s, 3H), 2.03 - 1.95 (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 262-572
[004458] The compounds in Table 2 are prepared essentially according to the procedures

set forth in the above schemes and examples.

Table 2
Exampie
P Name Structure
No.
D)
i ) A
(R)-2-{(1-(3-{4-(hicyclof1.1.1]pentan- HO) “‘“\ . (\
1-y-3-d)piperidin-1-yl}-2-cyano-7- HMN \/)
2682 ) . O \ N
methyiguinoxalin-5- Ny’
yiiethyhaminoibenzoic acid Q ”}\\*N
‘//
YT L
(Ry-2-({(1-{2-cyanc-3-{(3- S \N”i\ﬁ N
cyanophenyliamine)-7- .
63 methyiguinoxalin-&- & HN
yhethyhaminoibenzoic acid |
\
N~
" ¢
2-({{(1R)-1-(2-cyano-T7-methyl-3- NN &(\
) {{(tetrahydrofuran-3- -
© yhimethyl) aminojquinoxalin-5- & HN
yhethyhaminoibenzoic acid HO |
\
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{(R)-2~{(1~{Z-cyano-7-methyl-3- \N‘ N -
285 ({oxetan-3- H -Q
yimethyhaminojquinoxalin-5- (j\HN
yhethyhamino)benzoic acid HO™ N |
S
=N
F ,,,N =
. o A | / ,;,»;N
(R}-2-((1-{2-Cyanc-3-((2- N ﬁ\(
cyanoaliylamino}-7-
266 methyiguinoxalin-5- ¢ HH
yhethyhaminobenzoic acid HO = |
S
{Ry-2-{{(1-{2-cyano-3-
- {cyclobutylamino}-7-
267 methyiguinoxalin-5- G
yhethyhamino)benzoic acid HO™ /E
\
@
HO g R
{Fy-2~{{1-(2-cyano-3-({(3~ N MM
288 (h‘ydroxyr}'aeihyi)bicycﬁai‘ij.’i}pe_zman» Mo S
i-yhiaminoi-7-methylquinoxalin-5- Neeg f}\
yhethyhamino}benzoic acid \)j/\\ixi/
HO N4
=N
o4 ¢
(R)-2-((1-(2-cyano-3-(5 6~ NS NN
dihydroimidazolt,2-ajpyrazin-7(8H)- N L\/N\/f>
269 . . . O HN
yh-7-methyiguinoxalin-5- i
yhethyhamino}benzoic acid HO = l
)
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270

{(Ry~2-{(1-{Z-cyano-3-(2,3-dimethyl-
5, 8-dihydroimidazoft,2-ajpyrazin-
7{8+)-yh-7-methviguinoxalin-5-
yhethyhaminolbenzoic acid

HG

=N
XX
S \N")\N/\fj\i
0 HNT k’”\%-
C‘

(Ry-2-{(1-{2-cyano-3-(5 8-
dihydroimidazol1,5-alpyrazin-7(8H})-
yh-7-methylquinoxalin-5-
yhethyhaminobenzoic acid

(Ry-2-{(1-{2-cyano-3-(8,7-
dihydropyrazolof1,5-alpyrazin-5(4H)-
yh-7-methyiguinoxalin-5-
yhethyhaminoybenzoic acid

273

{Fy-2-{{1-{2-cyano-7-methyl-3-
{piperazin-1-yhguinoxalin-5-
yhethyhamino)benzoic acid

274

{Ry-2~((1-Z-cvano-7-meihyh-3-(4~
methylpiperazin-1-yhquinoxalin-5-
yhethyhamino}benzoic acid
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275

(R)-2-{{1-(3~(azepan-1-yh-2-cyano-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

(Ry-2-({1-(Z2-cyanoc-7-methyl-3-(2-0xa-
8-azaspirold Sldecan-8-yhauinoxalin-
5-yhethyhamino)benzoic acid

{(R}-2-({1-(2~cyano-7-methyl-3-(2-0xa-
7-azaspirof3.5nonan-7-yhguinoxalin-
S-yhethyhamino)benzoic acid

-3

275

(Fy-2-{{1-{2-cvano-7-methyl-3-(&-
azaspirof2.5loctan-6~-yhauinoxalin-5-
yhethyhamino)benzoic acid

279

(Fy-2~{{1-(3-{azetidin-1-yi}-2-cyano-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid
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2-{{(1R)~1-{2~cyano-3-2-hydroxy-8- ]\/
azaspiroid . 5ldecan-8-yh-7-
280 methyiguinoxaiin-5- & HM
yhethyhamino)benzoic acid HO™ \‘O D
;ﬁ
{(Ry-2-((1-Z-cyano-7-methyl-3-(4- \/[\,
281 methyipiperidin-1-yhquinoxalin-5- O HN
yhethyhaminohenzoic acid
HO !
N
N
//
/va
2{({(1R)-1-(2-cyano-7-methyl-3- { N\m
o {octahydro-2H-4, 7-ethanoiseindol-2- N
yhguinoxalin-5- NH \§>~OH
yhethyliaminojbenzoic acid . '
N4
=N
/‘N‘F’//
2-({1R)-1-(2-cyano-3-(6 B-dimethyl- \N/'\;\E
3-azabicyclo{3.2.0lheptan-3-yi)-7- [
<83 methyiguinoxaiin-5- & HA
yhethyliaminojbenzoic acid HO /JE
N
{(Ry-2-((1-Z-cyano-7-methyl-3-(2-
284 azaspire]3 3theptan-2Z-yhguinoxalin- o
5-yhethyhamino)benzoic acid o
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=N
;»N\]}/ i
{R)-2-((1-(2-Cyano-3-(2- \NANMX{
azadispiol3.1.36.14]decan-2-yh)-7- L~
285 methyiguinoxaiin-5- & Ml b \:\‘)

yhethyhaminolbenzoic acid HO

(Ry-2-({1-(Z2-cyanoc-7-methylk-3-(4-0oxa-
286 T~azaspiro]2.5]octan-7-yhquinoxalin-
5-yhethyhamino)benzoic acid

2-{(1R-1-{2~cyano-7-methyl-3-(5-
methylhexahydropyrrolo]3 4-clpyrrol-
2(1Hh-yhguinoxalin-5-
yhethyhaminoybenzoic acid

2-{{(1R-1-(2-cyano-3-{2-
cyclopropyimorpholinog}-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

285

2~{{(1R-1-{Z-cyans-3-{Z-cyclopropyl
8-methylmorpholing}-7-
methyiguinoxaiin-5-
yhethyhaminolbenzoic acid

289
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280

2-(((1R)}~1-(3~(B-0xa-3-
azabicyciof3.1.1}heplan-3-yi)-2-
cyang-7-methylquinoxalin-5-
yhethyhaminolbenzoic acid

281

(R)-2-((1-(3-(3-
azabicyclef3.1.1theptan-3-yi-2-
cyano-7-methylquinoxalin-5-
yhethyhaminobenzoic acid

2-{{(IR)-1-(3-(3-
azabicycio[3.1.0thexan-3-yi-2-cyano-
7-methylquinoxalin-5-
yhethyhaminoybenzoic acid

293

(Ry-2-{(1-{2-cyano-3-B-4-
cyanophenyl)-2,8-
diazaspire[3.3lheptan-2-yh-7-
methyiguinoxalin-5-
yhethyhaminobenzoic acid

284

2-{(1R-1-{2~cyano-7-methyl-3-(2-
methyimorpholino)quinoxalin-5-
yhethyhamino}benzoic acid
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285

2~{{(1R-1-{Z-cyans-3-{Z-cyclopropyl
2-methylmorpholing)-7-
methyiguinoxaiin-5-
yhethyhaminolbenzoic acid

286

2-{{IR¥1-(3-{3,8-
diazabicycio][3.1.1lheptan-6-yh-2-
cyano-7-methylquinoxalin-5-
yhethyhaminobenzoic acid

287

(R)-2-{(1-(3-(¥-
azabicycle]2.2.1heptan-7-yi-2-
cyano-7-methylguinoxalin-5-
yhethyliaminojbenzoic acid

288

(Ry-2-{{1-(3-(2-azaadamanian-2-yh-
2~cyano-7-methyiguinoxalin-5-
yhethyhamino}benzoic acid

299

(Ry-2-{{1~(2-cyano-3-(1-
{methoxymethyl-4-methyl-2-
azabicyclol2. 1. 1thexan-2-yh-7-
methyiguinoxalin-5-
yhethyhaminoybenzoic acid
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2-{(1R)~1-(2~-cyano-3-(8-
{{dimethviaminoymethy-6-oxa-9-
300 azaspiroi4.5ldecan-g-yh-7- O
methyiguinoxalin-5- 5
yhethyhaminoybenzoic acid HO
N
(R)-2-((1-(3-(2- NTNT
azabicycloi2 2. 2joctan-2-yh-2-cyano- E \
301 7-methylquinoxalin-5- ) NH 2
yhethyhaminobenzoic acid T XX OH
L
Ma
\ji\!\ :\\v/
2-{((1R)-1-(3-(2- NN
o azabicyclof2.2.1theptan-2-yi}-2- J . .
302 cyano-7-methylquinoxalin-5- :‘EH 9
yhethyhaminoybenzoic acid ' = CH
s
N
/ff//
N
5 ) /‘\34 5
2-{(1R}1-{2-cyano-3-(hexahydro- g N N\, A
203 3, 5-methanocyclopentalblpyrrol | 7 e N o
12H-yh-T-methviquinoxalin-5- N O
yhethylamino)benzoic acid S
W4
2-{(1R1-(2-cyano-3-(1-
{hydroxymethyh-G-
304 azabicyclof3.2. 1joctan-6-yl}-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid
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,4’ W
(R)-2-((1-(3-(2- Ot
205 azabicyclof2. 1. 11hexan-2-yi-2-cyano-
7-methylguinoxalin-&- 2 HN’&
yhethyhaminohenzoic acid
AN
L X
P
2-{{(1Ry-1-(Z-cyano-7-methyk-3-(3- N @
306 methyimorpholino)quinoxalin-5- o HN’/\* -~ 0
hethyl)amino)benzoic acid
yhethyhamino) 10 N
e M
2-{{{(1R)-1-(2-cyano-7-methyl-3-(2- > Ny NN ZAN
A0y \rngthyi»!%u(pyndsn—?- ‘ o HN/\ / Moy
yimethyhpiperazin-1-ylquinoxalin-5- J\
yhethyhaminolbenzoic acid HO = '
NP
~d ./N /f;’N
SN E ,{
2-({(1R)-1-(2-cyano-7-methyl-3-(2- R
308 methyviazetidin-1-yhauinoxalin-5- O HN
yhethyhaminohenzoic acid
e
2R 1-(2-cyano-3-(2,3-
dimethyimorpholing)-7-
2
309 methyiquinoxalin-5- &
yBethyllamino)}benzoic acid HE /‘j
o
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=N
A
| LK
2-{(1R)-1-{2~cyano-3-3-hydroxy-2- : N N/\
310 (2-methoxyphenyﬁ)pyn‘ghdan-1»yi)-?~ 5 HN”J\’
methylquinoxalin-5- E = \ OH
yhethyhamino)benzoic acid HO) {f;\T \\‘)\(‘)
L\\\\/’: '
=N
X
(R)-2-((1-(2-cyano-2-(3 4 Il Vil Ve
dihydroguinolin-12H)-y[-7- A :
31 methyiguinoxalin-&- Q Hl = |
yhethyhaminobenzoic acid HOY =/I =
N
=N
X
2-(({(1R)-1-(2-Cyano-3-(3- Ny Ny NATOH
hydroxypiperidin-1-yD-7- \/
2
12 methyiquinoxalin-5- 9 HN
yhethyhaminoybenzoic acid HO 4 |
X,
2-{{(1R)-1-(Z-cyano-3-3-hydroxy-3-
methvipiperidin-1-yi)-7-
313 . .
methyiquinoxalin-5-
yhethyhamino}benzoic acid
2-{{{1R}-1-(2-cyano-3-(2-{(4-hydroxy-
4-methyltetrahydro-2H-pyran-3-
314 e - i .
yliipyrrolidin-1-yh-7-methyiquinoxalin-
S-yhethyhamino)benzoic acid
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315

2-{{{(1R)-1-(Z2-cyano-3-B-hydroxy-3-
azabicyclof3.2. 1loctan-3-yl}-7-
methyiguinoxalin-5-
yhethyhamino}benzoic acid

2-({(1R)-1~(Z-cyano-3-(5-hydroxy-2-
azabicyclof2 2 2locian-2-yl}-7-
methyiguinoxalin-5-
yhethyhamino}benzoic acid

317

2-{(1R)~1-(2~-cyano-3-(B-
hydroxyhexahydro-3,5-
methanocyclopeniafblpyrrol-1(2H)-
yh-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid

318

{1 -{2-cyano-3-6-(4-
cyanophenyh-3,6-
diazabicycio[3.1. 1lheptan-3-y-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

2-{{(1 R}-1-2-cyano-3-(B-hydroxy-6-
methyl-3-azabicycin]{3. 1. 1theptan-3-
yh-7-methyiguinoxalin-5-
yhethyhaminoybenzoic acid
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2R -(2-cyano-3-(5-(4- .
cyanophenyl}-2,5- &/E
320 diazabicyclo[2.2.1]heptan-2-yh-7- /@,N STSNH O
methyiguinoxalin-5- J\
\
yhethyhaminojbenzoic acid N/{/’/' L
-
MNaw
BeO]
2-{{(1Ry-1-(Z-cyano-7-methyk-3-(5- 7Y N/ ""’
phenyl-Z-azabicyclo]2. 2. 1theptan-2- /J \
= Wt
321 yhguinoxalin-5- E/ NH 9
yhethyhaminoibenzoic acid & 0K
C
=N
~ /N i -
2-{{{IR1-(3-{7-{tert-butyh-8,7- e A .
dihydropyrazolo[1,5-alpyrimidin- N e
322 4{5H-yh-2-cyano-7- O HNT e v Ei\j/‘\j<f
methyiguinoxaiin-5- /,,L\ Nz
yhethyhamino}benzoic acid O
g
\ N
/NIE/? /
{(Ry-2-((1-Z-cyano-7-methyl-3-(1- \N N ‘\
423 methyl-1.4,5 7-tetranydro-6H- o i\/i A
pyrazolof3,4-clpyridin-6-yhiquinoxalin- @ HN
S-yhethyhamino)benzoic acid HO =
N
=N
A N E S
{(R)-2~{(1~{Z-cyano-7-methyl-3- S \N Nf
(5,8,8 8-tetrahydro-7TH-imidazof1,2- /=N
324 dii1 4ldiazepin-7-yhquinoxalin-5- § HN K"N\V/J
yvhethylaminolbenzoic acid HQJ@
L
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N
oud
(R)-2-((1-{2-cyano-7-methyl-3-(4- Sy N/\T
405 {pyridin-2-yhpiperazin-1- k\/;\; N,
vhquinoxalin-5- Q HN \i/n
yhethyhaminolbenzoic acid HO ol | Ny’
SN
N
;«N‘F/
(R)-2-({1-(2-cyano-7-methyl-3-{4- \N/’\;\:j/\]
326 {pyridin-3-ylipiperazin-1- . \/N N
yiiguinoxalin-5- T \E/‘f
yhethyhaminoibenzoic acid MO N | &
X
%
ey
(R)-2-((1-(2-Cyano-3-(4-{3-cyana-1- N N’\)
807 methyl-1H-pyrazok-4-yhpiperazin-1- NN
v yi)-7-methylquinoxalin-5- MR TN
yhethyamino)benzoic acid HO™ N | y "N
- N
=N
= /N\I[/{;
(R)-2-{(1~(2-cyano-T-methyk-3-(4-(1- Ny N/\T
298 methyl-1H-pyrazol-4-yhpiperazin-1- . [\\/N N
yhauinoxalin-5- QO HN \TLl N
yhethyhamino)benzoic acid MO e | “N
S
N
/'NT//
(R)-2-((1-(2-cyano-7-methyl-3-(4- “Nf"\;?;/\
{pyridin-4-yhpiperazin-1- ) ’\/E\E
329 viauinoxalin-5- O HN \(/\a’l
yhethyhaminolbenzoic acid HO / | oM
™
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methyiguinoxalin-5-
yhethyhaminolbenzoic acid HO

A < ¥
X
{Ry-2~((1-Z-cvano-7-meihyh-3-(4~ N @
330 phenvipiperazin-1-yhquinoxalin-5- O HN N | Y
hethyhaminc)benzoic acid E
yhethyl) ) HOT N l P
S
2N
/,\\F{/N{
(R)-2-{(1-(3-(4-(4- NN
. \ . v . i )
331 (amsnamethzi}phenyi,p;.perazfn 1-¥h o b{\j/\? L\/N
Z-cyano-7-methyiquinoxalin-5- i )\
vhethyljaminojbenzoic acid HO = } ‘ NiH:
s b
N
ZF ?N =~
i s K s z \ 2 '
(R)-2-((1-(2-cyano-7-methyl-3-(4-(3- N N‘/\\)
oo methylisoxazol-S-yhpiperazin-1- L\,N
332 yhauinoxalin-5- & HN \T//;,\{/’“"”
yhethyamino)benzoic acid HO™ N | O-N
S
=N
/N\IT///
(Ry-2-{(1-{Z-cyano-3-(4-(3- \N‘/\N‘/\ N
cyanophenyhpiperazin-1-yh-7- . \\/N A
333 methyiquinoxalin-5- ¢ BN | =
yhethyhamino}benzoic acid HO = i 2
SN
N
o4y
{R)-2~({1-(2-cyano-3-{4-(2,6~ = \N | N/\j i
dimethyiphenylpiperazin-1-yh)-7- L\/N 5
334 O HN S
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=N
e
AN,
{(R)-2-{{(1-{Z2-cyano-7-methyl-3-(d-(0- N @
3358 tolyhpiperazin-1-yhiguinoxalin-5- O HN N # |
hethylhamino}benzoic acid
yhethyl) ) TS P
SN
=N
= /N‘F‘ =
(R)-2-((1-(2-Cyano-3-(4-(3-cyano-2- NNy N
methyipheny)piperazin-1-y)-7- ) LN =
336 methyiguinoxalin-&- & HN | o
yhethyhaminojbenzoic acid HO = | =
X
N
(R)-2-{(1-(2-Cyano-3-(4-(2- D T NEaY
397 cyan@pyndm—&yi:)pspergzm-‘i—yi)—?— o HN K\/N AN
methyiguinoxalin-5- I
yhethyllamino)benzoic acid HO’% N N
S~
N
|
(Ry-2-{(1-{Z-cyano-3-(4-(5- \N /\N”ﬁ
238 cyanopymmdsn~2~yi)pn?§ra.§in-1~yE)~?~ —— N Ny,
mathylquinoxalin-5- |
yhethyhamino}benzoic acid HO = i Noz? ‘}N
SN
{FRy-2~((1-2-cyano-3-(4-(3-cyano-1-
methyl-1H-indazol-7-yhpiperazin-1- o
339 N . . N
yh-7-methyiquinoxalin-5-
yhethyhaminolbenzoic acid
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e
(R)-2-((1-(2-cyano-3-(4-(2- S N/\T
340 cyanophenylipiperazin-1-yh-7- N N
methyiguinoxaiin-5- & HN |
yhethyhaminolbenzoic acid HO < N?;/' A
SN
; Pz
e ¢
(R)-2-{(1-(2-cyano-7-methyl-3-(4-(4- =y = N’ﬁ\]
241 (methyicarbamo.yi)phe‘nyi)paperazmn o H‘d/\’“ L\/N N
1-ylguinoxalin-5- | H
yhethyhaminoibenzoic acid HOS /J\l: = N
P O
=N
/‘\rf”‘m/’
(R)-2-((1-(3-(4-(4- NN
242 carbamoyiphenyi)pspgzazm-.‘i—yi)—2— o HN/I\* L\/N %
cyano-7-methylquinoxalin-5- /i\ E
yhethyhamino)benzoic acid HO = I & bz
T o
N
]
(Ry-2-({1-(2-cyano-3-(4-(4- Y /\N”ﬁ
cyanophenyhpiperazin-1-yh-7- . \\/N
343 methyiquinoxalin-5- ¢ BN | o
yhethyhamino}benzoic acid HO = i = ‘}N
S
N
= /N\},///
(R)-2-({1-{2-Cyano-3-{4-(4-cyano-2- g \N’)\N/\
methylphenyhpiperazin-1-yh-7- ) L\/;\;
344 methyiguinoxaiin-5- G HN | o
yhethyhamino)benzoic acid HO /jﬁ N Sy,
2
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345

{R)3-2-{(1-2-cyano-3-(4-(8~

cyansisoguinolin-5-yhpiperazin-1-yi)-
7-methylquinoxalin-5-

yhethyhaminolbenzoic acid

348

(R)y-2-((1-(Z-cyano-3-(4-(4-cyano-7-

hydroxynaphihalen-1-yhpiperazin-t-
yh-7-methylquinoxalin-5-

yhethyhaminobenzoic acid

347

(Ry-2-((1-Z-cyano-3-(4-{4-cyano-8-
hydroxynaphthalen-1-ybpiperazin-i-
yh-7-methylquinoxalin-5-
yhethyhaminobenzoic acid

{R)-2-((1-{2-cyano-3-(4-(4,8-
dicyanonaphthalen-1-yl}piperazin-1-
yh-7-methyiguinoxalin-5-
yhethyhaminoybenzoic acid

349

{(Ry-2-((1-Z-cyano-7-methyl-3-(4-
{oxetan-3-yhpiperazin-1-
vhauinoxalin-5-
yhethyhamino}benzoic acid
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350

{Ry-2-((1-{2~cyano-7-methyl-3-(4-
{tetrahydro-2H-pyran-4-yiipiperazin-
1-yhquinoxalin-5-
yhethyhaminolbenzoic acid

351

(R3-2-{(1-(2-cyano-3-(4-
cyclopropyipiperazin-1-yh-7-
methyiguinoxalin-5-
yhethyhaminobenzoic acid

(R)-2-{(1-{2-cyano-7-methyl-3-(4-(1-
methyl-1H-pyrazole-4-
carbonyhpiperazin-1-yhquinoxalin-5-
yhethyhaminoybenzoic acid

353

{F-2-({1-(3-{4-benzovipiperazin-1-
yh-2-cyano-7-methyilquinoxalin-5-
yhethyhamino)benzoic acid

{R}-2-((1-(2-cyano-3-(4-
{cyclopentanecarbonylpiperazin-1-
yh-7-methyiquinoxalin-5-
yhethyhaminolbenzoic acid
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{R}-2-((1-(2-cyano-3-(4- \C[ f
5 {cyclopropanecarbonylpiperazin-1- /N W/A
355 yh-7-methyiguinoxalin-5- & HH
yhethyhaminolbenzoic acid HO = |
X
(R}-2-{{(1-(3-(4-gcetvipiperazin-1-yh- ! N/\‘
358 2-oyano-7-methyiquinoxalin-5- O HN ’\ s /
yhethyhaminohenzoic acid o /J\ O
)
o
{R}-2-((1-(3-(4- (1 H-pyrazok-1- X \N N
o yhpiperidin-1-yh-2-cyang-7- N
357 methyiguinoxalin-5- O HN P?jj
yhethyhaminoybenzoic acid HO / |
X
< /N ;;}N
J
(R)-2-{(1~(2-cyano-7-methyk-3-(4-(4- e N gy
methyvi-1H-pyrazol-i-yhpiperidin-1- .
398 yhquinoxalin-5- N 3%
yhethyamino)benzoic acid o N i N
S
N
s foi
(R)-2-((1-(2-cyano-7-methyk-3-(4-(1- RV VR
55 meihyi—1H—pyrgzai—iﬁjyi)paperidia‘1~1— o HN L\/ N,
yhguinoxalin-5- N
yhethyhaminolbenzoic acid HO' /IE
N
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2-{IR1-(3~({1-benzyl2- I\Nf NN N
IO N | |
554 gxopiperidin-3 yi)(me’%hyi)arﬂmno) 2 o HN O
cyang-7-methylquinoxalin-5- E
yhethyhamino)benzoic acid HO N |
e
N
/\T{,N A : N\
2-({{{1R)-1-(2-cyano-7-methyl-3- A ]\ i S>
(methyl(4,5.8,7- ‘f
558 fetrahydrobenzoldithiazol-6- e HN’/\‘*
yhaminoyguinoxalin-5- .
yhethyhaminoYbenzoic acid HO |
.
N //"N F
(R)-2-((1-(2-cyano-3-((3,3- S
diftuorocyclobutyli{methyhamino}-7- /\,, E
596 methyiquinoxalin-5- 9 H‘\f
yhethyhaminoybenzoic acid
2N
= sf’Nf
2-{{(1Ry-1-(Z-cyano-7-methyk-3-(3- T A ,I
methyl-4-0x0-3,9- RO
557 diazabicyclof4.2 1lnonan-8- O HN/\* {
yhguinoxalin-5- /i\ 8
A HO N
vhethyhamino)benzoic acid I
w M
/':;N
/,\ijl 2
2-({{(1R)-1-(2-cyans-3-(3,3-diffuoro-8- Sy (l(j\
554 azabscyc!o[?:.z:‘i }ocia:n-S—yi)-?— o HN AF
methyiguinoxalin-5- F
yhethyhaminolbenzoic acid HO = |
X
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WN*\/gN
-
Ny, Ny
(R)-2-{(1-(3-chioro-2-cyano-7- SRR
550 methyiquinoxalin-5- O HNT S
yhethyhamino)benzoic acid O {/,;\
<
Il =
E\{/ OH
{R)-2-{(1-{Z2-cyano-7-methyl-3- & oNH O
580 phenoxyguinoxalin-5- O N |
yhethyhaminoybenzoic acid | \J ‘j\/i
F7 N
{Ry-2-({(1-(2~cyano-3-(3- NH O
561 cyanophenoxy)-7-methyiguinoxalin-5- NQ o, N
yhethyliaminojbenzoic acid f\r | -
2 !;x,:/,/ f\./
®
L LOH
{Ry-2-((1-(3-{benzyloxy)-2-cyano-7- 5 ] a, NHOO
562 methylguinoxalin-5- -
’ X O N
yhethyhamino)benzoic acid T I SyTTS
H e /
W& N ”
2-{(1R1-{Z-cyano-T-methyl-3- \/?‘I‘EH O
583 {{tetrahydrofuran-3-yhoxyyguinoxalin o, N |
5.yhethyliamino)benzoic acid (\( [ =
(_‘)"j . N/ P
NZ
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{FRy-2~((1-Z-cyano-3-methoxy-7-
methyiquinoxalin-5-
yhethyhamino}benzoic acid

585

(R3-2-{(1-(2-cyano-3-(4-
{ethoxymethyhpiperidin-1-yh-7-
methyiguinoxalin-5-
yhethyhaminobenzoic acid

588

{(R)-2-{(1-(2-cyano-3-{diethylaming}-
7-methylquinoxalin-5-
yhethyliaminojbenzoic acid

567

2-{(IR-1-{Z-cyano-7-methyl-3-((1-
{pvridin-3~yhethyhaminoauinoxalin-
S-yhethyhamingbenzoic acid

2-{{1RM1-(2~cyano-T-methyl3-
(3,3, 34rifluoro-2-
methyipropyhaminaguinoxalin-5-
yhethyhaminolbenzoic acid
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2-({(1R}-1-(2-cyano-3-({1-

cyclopropylethyhamino)-7-
methyiguinoxaiin-5-

yhethyhaminolbenzoic acid

(Ry-2-{{(1-(2~-cyano-3-{ischutylamino)-
570 7-methylguinoxalin-&-
yhethyhaminohenzoic acid

2~{{(1 R}-1-2-cyano-3-(3-hydroxy-3-
isopropyipyrrolidin-t-y-7-

57 methyiquinoxalin-5- HO
yhethyhaminoybenzoic acid
:l X
PN
2-{{(AR-1-(2-cyano-3-(1-isopropyl- Q, \{
7, 7-dioxido-T-thia-2- ©=9 . a NH O
572 azaspirold Sinonan-2-yi-7- ﬂ;\é N ’
methylguinoxalin-5- s |
yhethyhaminobenzoic acid - \N‘ Xy
N"/’
{00446 Examples 573-846
{00447} The compounds in Table 3 are prepared essentially according to the procedures

set forth in the above schemes and examples.
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Table 3
Example Name Structure
No.
zN
Ao od
{(R)~3-{{(1-{3~-(4-(bicycio{1.1 1lpentan- \f N/ N
573 1-yi-3-d)piperidin-1-yh-2-cyano-7- )\& ‘\ -
3 Lnethylguinoxalin-8-yhethyhamino)-6- G Hi BN
chioropicolinic acid HO E Xy
N\I,;;'J
Ci
N
=z ?N\F/{fl =
(R)-B-Chior0-3-((1-(2-Cyano-3-((3- 3 \N/\E = Sy
cyanophenyhamino)-7- ’
574 ; .
methyiguinoxalin-5-
yhethybamino)picolinic acid
NNﬁN
8-chioro-3-({(1R)-1-(2-cyano-7- N E/\Co
AR f{( - i 7
575 methyl-3 ((jgirahyc?rofurgn 3 o HN’N
yhmethvhaminoiguinoxalin-5- J\\
yhethyhamino)picolinic acid HO E \E
N\%
Cl
N
N
(R)-8-chiore-3-((1-(2-cyano-3-{{((3,3- v N g ol
. . . v [ « T Y W, E
576 dsfiumocyciabutyiﬂ)methyi}ammo} 7 o HN’/\* ”‘\F
methyiguinoxalin-5-
yhethyhamino)picolinic acid HO E \E
N~
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d ./N {GN
PN f Z
{R)-8-chloro-3-({1-(Z-cyano-3-{(2- N ﬁ/\ﬂ/
577 Cyanoaiiyg)aansnp)—7- O HN
methyiguinoxalin-5-
yhethyhamino)picolinic acid HOJ\“/ X
Nz
Cl
{R)}-6-chioro-3-({1-(2-cyansg-3-
574 {cyciobutylamino}-7-
o miethyiquinoxalin-5-
yhethyhaminopicoiinic acid
Ci
N, 2N
L
{R)-8-chlorg-3-((1-(2-cyano-3-{(3-
579 (hydmxymeihyi)bscycioﬁ:1.1}p§ntanm o N R 0
1-yhamino)-7-methylquinoxalin-5- J\
yhiethyhaming)picolinic acid /J\E/ Ot
N
Cl
N
= f;«N\g/”’
N \N’LE\NH
g-chioro-3-{{(1R-1-(2-cyano-3-((i- P
cyelopropyi-2,2,2- O HN WF
580 trifluoroethyhaming)-7- £ F
HO' =
methyiguinoxalin-5- |
yhethyhamino)picolinic acid N
Cl
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1oed
NN N
(R)-8-chioro-3-{(1-(2-cyano-7-methyl- CoN N \[ N
3-(3-{riflucromethyh-5,6-dihydro- O HN’N L\/N ¢
581 [1,2 4}riazolold 3-alpyrazin-7(BH)- ,H/J\\\ £
yhguinoxalin-5- HOT T FE
yhethyhamino)picolinic acid N\I‘y
i
N
\."&N N’”\T::-N
{R}-8-chloro-3-{(1-(2-cyano-3-(5,6- ,\ L\/N\/
dihydroimidazo{t, 2-alpyrazin-7(8H)- & HN
582 . . . j
yh-7-methyiguinoxalin-5- HO E !
yhethybamino)picolinic acid wai
Ci
N
o /N\F/&
N N N
(R)-6-chioro-3-((1-(2-cyano-3-(2,3- N N/\Q .......
dimethyl-5 8-dihydroimidazof1,2- O HN L\f'N ¢
883 alpyrazin-7{8H)-y)-7- J\I/\ A
methyiguinoxalin-5- HO i
yhethyhaming)picolinic acid N\T/
Ci
LN
= /N\If{;;
NN N F
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl- N @%F
3-(2-riflunromethyl)-5.6- O HN N F
584 dihydroimidazol1,2-alpyrazin-7(8H)- P
. : HO =
yhguinoxalin-8- !
yhethyhamino)picolinic acid N\"r/
i
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=N
1
o |
NTON
{(R)-6-chlore-3-({1-(2-cyano-7-methyl- /\‘\"'\%
- 3-{4H-thieno[3,4-clpyrrol-5(8H)- o HN S
vhguinoxalin-5- E—iojkgi’ X
yhiethyhaming)picolinic acid N
Ci
/}N
LI
Ny S/N\Fﬁ\
{R}-6-chioro-3-((1-{2-cyano-3-(5 8- E\V.N\:}*N
dihydroimidazo{t, 5-alpyrazin-7(8H)- O HN
588 . . .
yh-7-methyiguinoxalin-5- HO ; “
yhethybamino)picolinic acid N_ -~
i
=N
NN . e
e loro (- (2 , NN
(R)-B-chioro-3-{(1-(2-cyano-3-(8,7- A LVN,N
dinydropyrazolo[1, 5-alpyrazin-5(4H)- O HN
587 o . i
yh-7-methyiguinoxalin-5- HOY E X
yhethyhamino)picolinic acid NY’J
Cl
N
///‘
o }NE 24
I
(R)-B-chloro-3-{(1-(2-cyano-7-methyl- O HN NPT
588 3-{piperazin-1-yhguinoxalin-5- )J\/ N
yhethyhamino)picolinic acid HO Ni
//
i
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{(R)-G-chiore-3-({1-(2-cvano-3-(4-(2,2-
diflucroethylpiperazin-1-yh-7-
589 . .
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl-

3-{4-(2,2 Z-trifluoroethylpiperazin-1-
5980 : .

yhaguinoxalin-5-
yhethybamino)picolinic acid

{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl-

581 3-{4-methylpiperazin-1-yiquinoxalin- A
5-yhethylamino)picolinic acid HOT Y
Nag
¢l

{(R)-3-((1-(3-(azepan-1-yh-2-cyano-7- O

592 methylguinoxalin-5-yhethyhamino)-6- | S
chioropicolinic acid HC !
N
cl
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{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
593 3-(piperidin-1-yhquinoxalin-5-
yhethyhamino)picolinic acid
Ci
=N
\ NN
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- i ~N\
cir O HNT ™ O
504 3-{2-oxa-8-azaspiro[4 Sldecan-8-
yhauinoxalin-5- Ho/u\ﬁ)\\\:
yhethybamino)picolinic acid N /«5
Ci
N
= /N\EE/{;
= \N/. N
(R)-6-chlore-3-({(1-(2-cyano-7-methyl- L 7
3-(B-azaspiro[2 Sjoctan-6- ¢ HN
595 e P
yhquinoxalin-5- MO Y\
yhethyhamino)picolinic acid ,\\1/
Cli
(F3-3-{{1-(3-{azetidin-1-vyl}-2-cyano-7- s)
506 methylguinoxalin-5-yhethyhaming)-6- 5
HOY TR
chioropicolinic acid i
N\f/
Cl
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&-chioro-3-({{1R}-1-(2-cyano-3-(2-
hvdroxy-8-azaspirof4 . Sldecan-8-yh-7-
597 . .
methviguinoxaiin-5-
yhiethyhaming)picolinic acid
Ci
=N
\\EAN N
{R}-6-chioro-3-((1-{2-cyano-3~(2 2~ P -
diffuore-7-azaspire[3.5nonan-7-yh-7- O M F
598 . . F
methyiquinoxalin-5- HO E Xy
yhethybamino)picolinic acid wai
Cl
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- 0
599 3-{d~-meathyipiperidin-1-yhguinoxalin- A
5-yhethyllamino)picolinic acid HOT Y
N //
It
Ci
N
N
N
TLI
N7 N
g-chioro-3-({(1R)-1-{2-cyang-7- =\ i
methyl-3-(octahydro-2H-4,7- N O /)
800 oo . .
ethancisoindol-2-yhauinoxalin-5- & i OH
yhethybamino)picolinic acid ﬁ/;\;
Cl
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N
= ./N‘F’/;/
X \N/\N/
§-chiorg-3-(({{(1R}-1-(2-cyano-3-(6 8- - K\K/ ~
dimethyl-3-azabicyclo[3.2 Olheptan-3- O HN
601 . )
yh-7-methyiquinoxalin-5- HO™ E\
yhiethyhaming)picolinic acid Nz
Cl
=N
= \N NL“‘"
(R)-8-chioro-3-({(1-(2-cyano-7-methyl-
(R)-6- ({1-(2-cy y o 2
3-(2-azaspirc]{d.3theptan-2-
802 . ;
yhaguinoxalin-5- HO f N
yhethybamino)picolinic acid A _
Ci
A
2 /N\F’/f/
X \N/\i\{
{(R)-6-chloro-3-{{1~-(2-cyano~3-(2-
] sy ; O HN \:\
A03 azadispio3.1.36.14]decan-2-yh)-7- ) 3
methylguinoxaiin-5- HO \[ RN
yhethyhamino)picolinic acid N o
Cl
z /N\F//’%N
o \N/E\N‘
g-chioro-3-{{(1R)}-1-{2-cyano-7- ) /\}j
methyl-3-(5- O HN \(VN\
8604 methyihexahydropyrrolol3 4-clpyrrol- ,U\r %
201H)-yhauinoxalin-5- HOT
yhethyhamino)picolinic acid N A
Ci
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e /NI’;?/N
|
N \N’ S/A\T/A\F
&-chioro-3-({{1R}-1-(2-cyano-3-(2- i O
; HN e
{fluoromethybmorpholino)-7- i
805 . .
methyiquinoxalin-5- HO i X
yhiethyhaming)picolinic acid N\fy
Cl
g-chioro-3-{((1R)~1-{2-cyano-3-(2-(2-
fluorgethybmorpholing)-7-
806 . .
methyiquinoxalin-5-
yhethybamino)picolinic acid
Ci
.zl
\\T{//,\rr}l\:/\l(/
&-chioro-3-{{{(1R)-1~-Z-cvano-3-(5 5- ; . ~
807 difluorohexahydrocyciopenta{cipyrrol- HE}!/N ~5F
201 HD)-yb-7-methyiguinoxalin-5- HO 1 "”\\\ F
yiethyhamino)picolinic acid g{;\{;/i
Ci
&-chioro-3-({{(1R}-1-(2-cyano-3-(2-
cyclopropylmorpholing)-7-
608 : .
methyiquinoxalin-5-
ylethyhaming)picolinic acid
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609

&-chioro-3-({{1R}-1-(2-cyano-3-(2-
cyclopropyi-6-methylmorpholing}-7-
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

810

(R)-3-((1-(3-(3-
azabicyclof3.1.1theptan-3-yi}-2-
cyano-7-methylquinoxalin-5-
yhethvhamino)-&-chioropicolinic acid

611

FHORP1-(3-(3-
azabicyclo[3.1.0lhexan-3-yi)-2-cyano-
7-methylquinoxalin-5-yhethyhamino)-

S-chioropicolinic acid

612

(R)}-6-chloro-3-{{(1-(2-cyano-3-(6-(4-
cyanophenyl)-2,8-
diazaspire[3.3lheptan-2-yh-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid
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N
= ,/N\F//
N \NANWE
{(Ry-8-chioro-3-{((1-(2-cyane-3-(2,2- . L\/ F
difluoro-6-azaspiro{3.4]octan-6-y)-7- O HN
613 . . ;
methyiquinoxalin-5- HO 1 X
yhethyhamino)picolinic acid N e
Ci
=N
= /Nf’
Sy Nl
{R)}-6-chioro-3-({(1-{2-cyano-3-(6 8- ~ , L \
diffuoro-2-azaspiro[3.3jheptan-2-yh- & HN o
814 : . = F
7-methylguinoxalin-5- HO i X
yhethybamino)picolinic acid N\ff
Cl
&-chioro-3-{{(1R)-1-(2-cvano-3~(2-
cyclopropyb-2-methylmorpholing)-7-
615 ) .
methyiguinoxalin-5-
yhethyhamino)picolinic acid
3-{({(1R»1-{3-(3,8-
- diazabicycio[3.1. 1lheptan-6-yh-2-
816 - . .
cyano-7-methylguinoxalin-5- f
yhethyhamino)-8-chioropicolinic acid N Lz
Ci
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N
W \I//
pOED
(R)-3~((1-(3-(T- M o
- T NH
azabicyclof2.2.11heptan-7-yi-2-
817 cyana-7-methylquinoxalin-5- /\\F)J\QH
vhethyhaminoe)-8-chiloropicolinic acid \\vN
Cl
N

{Ry-3-({(1-(3-(2-azaadamantan-2-yh-

methyiguinoxalin-5-
yhethyhamino)picolinic acid

818 2-cyano-7-methyiguinoxalin-5-
yhethyhaminoe)-8-chioropicolinic acid
N\fy
Cl
N /;; {
L N Ty o
L[
(R)-8-chioro-3-((1-(2-cyano-3-(1- l NT N
{(methoxymethy-4-methyl-2- NH O
519 arabicyciol2.1.11hexan-2-y)-7- J\{ PN
methyiguinoxalin-5- K/ oM
. s s . L N
yhethyhamino)picolinic acid \\(
Cl
&-chioro-3-{{(1R)-1-{2-cyano-3-(8-
{{dimethylamino)methy}-6-0xa-9-
620 azaspiroid Sldecan-8-yh-7-
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i /N
r /E\ =
S | -l
NN
6-chioro-3-{({1R}-1-{2-cyano-3-(2- _ Lo
521 (Auoromethybazetidin-1-yl)-7- § KN
methylquinoxalin-5- HQ/K:;/\
yhiethyhaming)picolinic acid p\\f/
Ci
. N
eed
Ny N
(R)-3-((1-(3~(2- 5
822 azabicyclo[2 2. 2]Jocian-2-yh-2-cyanc- /(ELHN
= 7-methylquinoxalin-5-yllethyhamino)- HO I =
&-chloropicolinic acid Nz
i
LN
3 f;«NI’;’
N y
3 {{{AR-1-(3-(2- . ’
52 azabicyciof2 2.1 heptan-2-y-2- G i
cyano-7-methylquinoxalin-5- HQ/J\ﬁ e
yhethyhaming)-8-chioropicolinic acid g’\;/
Cl
N
o /N\r//
o S A
8-chiora-3-({(1R)-1-(2-cyano-3- NT
{hexahydro-3,5- o HNT
624 methanocyclopentalbipyrrol-1(2H)- ,»'Kr i
) . HO N
yh-7-methyiquinoxalin-5- N!D
yhethyhamino)picolinic acid /
Ci
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N
= /N =
SPEEN | ,
&-Chioro-3-{({(1R)-1-{2-cyano-3-(5- RENE £
(2,2-diflucroethyl)-2,5- O HN AR F
625 diazabicyclo[2.2.1]heptan-2-yh-7- P N
methviguinoxaiin-5- HO |
yhethybamino)picolinic acid Nz
N
= /N //;
I
8-chlore-3-(({(1R)-1-(2-cyano-3-(1- N N/y
(hydroxymethyh-&- O HN K,/
826 arabicyclof3.2.1]octan-6-yii-7- M L o J
methviguinoxaiin-5- HO |
yhiethyhaming)picolinic acid N
Ci
=N
o
= /”N\E\//
996
(R)-3-({1-(3-(2- ,L ‘\Q
g0y  [BZabicyclof2.1.1]hexan-2-yl)-2-cyano- INH ?%\
7-methylquinoxalin-5-yhethyhamino)- Z OH
§-chloropicolinic acid o LN
i
Cl
N
104 E
\ \N! N/\\ \/QNj
Snchioron;’»-((ﬁR)~1-(2:cygn.on?~ 5 HN’)\\ /L\,N S
methyi-3-(Z2-methyl-4-{pyridin-3-
628 . . ; )
yimethylhpiperazin-1-ylquinoxalin-5- HO E T
yhethyhamino)picolinic acid N\]f///
Cl
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M, /N
= /NE\//
AR
8-chiloro-3-({{1R)-1-{2-cyano-7- =
529 methyl-3-(2-methylazetidin-1- < HN
vhguinoxalin-5- HO E X
yhiethyhaming)picolinic acid N \T’/
g-chloro-3-{((1R)~1-(2-cyano-3-(2,3-
830 dimethyimorpholing)-7- o
~ methyiquinoxalin-5- HO E X
yhethybamino)picolinic acid N. 2
e
N
A \ i\g
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- O HN
631 3-(1-oxoisoindolin-2-yhguinoxalin-5- A
ylethyhaming)picolinic acid HO
N =
Ci
. N
\f;;\,rf“"\ll/}
\\\\vf"'\\\‘N/ N/\fﬁ)
{(R)-6-chiore-3-({1-(Z2-cyano-7-methyl- L\V N
; - O HNT 7
3~{4-methyl-3-oxopiperazin-i- 7
632 . . '
yhauinoxalin-5- MO E\’
ylethyhaming)picolinic acid N\{;J
cl
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: ZN
ME\ N O
(R)-8-chioro-3-{(1-(2-cyano-7-methyl- O HNT NH
833 3-(3-oxopiperazin-1-yhguinoxalin-5- \
yhethybamino)picolinic acid HO |
N\Y,;f
Cl
2N
X
F
N INTINTNF
g-chiloro-3-{{(1 R)~1-(2~-cyano-3-(3,3- 5 -
gaq | difluoro-d-methoxypiperidin-1-yD)-7- 0 HNT o
~ methyiquinoxalin-5- HO' E hY
yhethybamino)picolinic acid N\f//
il
- N
pe
oed
I\ -
B-chioro-3-{{(1R)}-1-(2-Cyano-3-(3- N NN
hydroxy-2-(2- O HNT = Y
835 methoxyphenypyrrolidin-1-y)-7- i \ OH
. . HO Ry S Q
methyiguinoxalin-5- | | {
yhethyhamino)picolinic acid N\{f”
Cl
2N
= /NT(/{}
F
o VY F
g-chloro-3-({(1R)}-1-(2-cvano-3-(3,3- 5
. s - O HN T
- diftuorg~d-methyipiperidin-1-yi)-7-
836 . .
methyiquinoxalin-5- E'{Q/u\ﬁ)\ﬁ
ylethyhaming)picolinic acid Nﬁ%
Ci
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637

{Ry-6-chiorog-3-((1-{2-cyano-3-(3,4~
dihydroguinolin-1{2H)-yh-7-
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

a-chiloro-3-{{(1R)~1-{2-cyano-3-(3-
hydroxypiperidin-1-yh-7-
methyiquinoxalin-5-
yhethybamino)picolinic acid

639
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p s ; i O HN SN N
3-{4-{pyridin-3-yhipiperazin-1- } |
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. . HO = :
vhguinoxalin-5- | |
yhethyhaminopicoiinic acid N\ff/
Ct
2N
/N\F//f
(R)-6-chioro-3-((1-(2-oyano-3-{(4-(3- . \/N N ;/?N
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, - St rin. 4 G HN X
888 cyano-2-flucrophenyhpiperazin-1-yi |
7-methylquinoxatin-5- HQ/L\E/\ FN N
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N
e /NI’/{/
X \N’ N
{(R)-6-chlore-3-({1-(2-cyano-7-methyl- ) \ i
3-{4-(triflucromethylpiperidin-1- o HN =
717 . . : F
vhguinoxalin-5- HO i X
yhiethyhaming)picolinic acid N\fy
Ci
x”N
= QNI( Z
= \N N
(R}-6-chloro-3-((1-(2-cyano-3-(4- L\/
718 cyanopiperidin-1-yh-7- RN “:“\N
methyiguinoxalin-5- HO X
yhethybhamino)picolinic acid N P
Cl
2N
N \N/ N/
(R)-6-chlore-3-({(1-(2-cyano-7-methyl- Py G
715 3-{1-oxa-8-azaspirol4 . 5ldecan-8- j) HN )
yhquinoxalin-5- HO) Y\
yhethyhamino)picolinic acid N\T/
Cl
N
= /NT(/{}
o VY
(Ry-6-chiore-3-{(1-(2-cyano-3-(1,1- \/
790 diffuore-6-azaspire{2.5]octan-8-yi)-7- G HN
mathylquinoxalin-5- E'{Q/u\ﬁ)\ﬁ FF
ylethyhaming)picolinic acid Nﬁ%
Ci
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N
& /N\l\r/”/’
N \N'AN )
{Fy-8-chiorg-3-{(1-(2-cyano-3-4- kq e’
methoxy-4-methylpiperidin-1-yi)-7- o Hi
721 i . '
methyiquinoxalin-5- HO 1 N
yhiethyhaming)picolinic acid N L
Ci
2N
= /N\r//“}
D \N/*\N
{R)-6-chioro-3-{{1-(2-cyano-3-{4- k\/ ZEN
R cyano-d-methylpiperidin-1-y)-7- & HN
722 . .
methyiquinoxalin-5- HO i X
yhethybamino)picolinic acid N\f%
Ci
g-chioro-3-(({(1R)~1-(2-cyano-7-
methyl-3-3~(pyridin-2-yhpyrrolidin-1-
723 , .
yhguinoxalin-5-
yhethyhamino)picolinic acid
Ci
- N
;:‘/
= ;«N]: -
N
R Y gy
8-chiore-3-(({(1R)y-1-(2-cyano-7- ) =y
methyl-3-(3-(pyridin-d-ypyrrolidin-1- & HN
724 . .
yhauinoxalin-5- HO i X
ylethyhaming)picolinic acid N o
i
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8-chiloro-3-({{1R)-1-{2-cyano-7-
methyl-3-(3-phenvipyrrolidin-1-
725 . )
vhguinoxalin-5-
yhiethyhaming)picolinic acid
Cl
N
VTNﬁ HO.
W \N’- N/\»
a-chiloro-3-{{(1R)~1-{2-cyano-3-(3- L/
. (1,3-dihydroxypropan-2-yhpyrrolidin- O HN et
726 ) . . ; :
1-yi}-7-methylquinoxalin-5- HO E R
Dethyhamino)picolin id
yhethybamino)picolinic aci N\},}//
i
L)
NG
g-chioro-3-(({(1R)~1-(2-cyano-7- ;
27 methyl-3-(1-0xa-6- 0 HY
azaspirofd.4ljoctan-g-yhauinoxalin-5- HO E/&
yhethyhamino)picolinic acid NY’J
Cl
] Nz §
8-chiloro-3-({{1R)-1-{2-cyano-7- / -
{« -(2-0y Nl “\\ﬂNH ‘y:o
methyl-3- \)__.“{’\
728 (spiroibicyclol2. 2. 1iheptane-2,3- r,N’ <_ \N
pyrrolidin}-1-yhauinoxalin-5- w -—;.(
yhiethyhaming)picolinic acid Q/ Cl
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8-chiloro-3-({{1R)-1-{2-cyano-7-
795 methyl-3-(7-methyi-6-0x6-2,7- o
diazaspirofd 4lnonan-2-yhquinoxalin- HO Ry
S~yhethylamino)picolinic acid Nz
Cl
&-chioro-3-{{{(1 R)-1-Z-cyano-3-(8 8-
dihydroxy-8-oxa-2-
730 azaspiroid.5ldecan-2-yh-7-
methviguinoxaiin-5-
yhethyhaminopicoiinic acid :
Cl
CosHorCINGOs
=N
\Y’{;\T”’Nl =
NSy N’w
8-chiloro-3-{{(1R)-1-(2-cyano-7- ,\ LN
34 methyl-3-(2-0xa-1,7- f HN H
diazaspirof4 4lnonan-7-yhguinoxalin- HO l Ny
S.yhethylaminopicolinic acid N\&,;i
cl
=N
X
S \N !‘/\CW i
g-chloro-3-({(1R)}-1-(2-cvano-3-(7,7- L/ /L’\“i
difluoro-2-azaspirel4 4nonan-2-yh-7- G HN F
732 . )
methylquinoxalin-5- MO T RN
ylethyhaming)picolinic acid N oz
Ci
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N
N ) =
S \N/A\N f
8-chiloro-3-({{1R)-1-{2-cyano-7- . Lk/ ) F
743 methyl-3-(1,1,2, 2-tetrafluoro-5- § H FF
° azaspiro]3.4joctan-6-yliquinoxalin-5- HO ! X
yhiethyhaming)picolinic acid N e
Ci
=N
& {;N\lr,//’f
2 \N/*\F?j/‘\'_/
g-chioro-3-{((1R)~1-{2~-cyano-3-(4-(4~ . “\/ N
a. . . G HN X
cyanopheny-3-methyipiperazin-i |
734 . . i P
yh-7-methyiguinoxalin-5- HO X R
yhethybamino)picolinic acid N P N
Ci
g-chioro-3-(({(1R)~1-(2-cyano-7-
melhyk3-2-(triflucromethyhazetidin-
735 . .
1-yhquinoxalin-5-
yhethyhamino)picolinic acid
Cl
N
oed
o \N. N/\
8-chiloro-3-(({1R)-1-(Z-cyano-7- /L\/N
O HN - =
798 methyl-3-2-methyl-4- | |
phenyipiperazin-1-yhquinoxalin-8- HO i RS =
ylethyhaming)picolinic acid N oz
Ci
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N
=3 ;»N\F//’/’
o \Nx\i}i/\7
g-chioro-3-(((1R-1-(2-cyano-3-(4-(3- P m N ’}N
. . S O HN - < SR
cyanophenyh-2-methyipiperazin-i
737 . . P
yh-7-methyiquinoxalin-5- HOT TR <
yhiethyhaming)picolinic acid Nz
Cl
//N
SRy N
chioro-3-(((1R)~1-(2 cya:no 3 '(4 {2 o HN /J\/N A
cyanophenyh-2-methyipiperazin-1- | i
738 . Lo A P
yh-7-methylquinoxalin-5- HO 1 S vl
yhethybamino)picolinic acid ;{g\{; N
0!
N
b A -
B-Chloro-3-({{(1R)-1-{2-cyano-3-{4-(2- N W /\
cyano-4-griflucromethyhphenyh-2- 'S HNA‘* /i\/N <
739 methylpiperazin-t-yi)-7- P /\ N
methyiquinoxalin-5- HOT Y \ - e
ylethyhamina)picolinic acid N F
Cl
N
=3 ,’»N]:/’//
2 \N N/\\E
g-chioro-3-(((1R-1-(2-cyano-3-(4-(4- P /i\/ i
irasraoi O HN - =
fluorophenyh-2-methyipiperazin-1-yh- |
740 - X . P
7-methylguinoxalin-&- HO i Ry F
yhathyhamino)picolinic acid Nz
Ci
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N
i ’N\]E/&
N \NAi}i/\T
g-chioro-3-(((1R-1-(2-cyano-3-(4-(4- P /.\J N \
cyanophenyh-2-methvipiperazin-1- HN i
741 . . P
yh-7-methyiquinoxalin-5- HOT TR < X
yhiethyhaming)picolinic acid Nz
Ci
§-chioro-3-({{1R}-1-(2-cvano-3-(4-(2-
cyano-5-methyiphenyh-2-
742 methylpiperazin-1-yh-7-
methyiquinoxalin-5-
yhethyhaminopicoiinic acid
Cl
2N
S \N N
&-chioro-3-{{{(1R)-1~-Z-cvano-3-(4 4- ;
. oo O HN Fa ey
difiuore-2-methyipiperidin-1-y-7- F
743 ; .
methylguinoxalin-5- HO i =
yhethyhamino)picolinic acid Nz
Ci
{(R)-6-chiore-3-({1-(Z2-cyano-7-methyl-
3-(3,3 4 4-tetrafluoropyrrolidin-1-
744 . .
vhauinoxalin-5-
ylethyhaming)picolinic acid
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745

&-chioro-3-({{1R}-1-(2-cyano-3-(6-

hydroxy-2-azabicyclof2.2. 2joctan-2-
yh-7-methyiquinoxalin-5-

yhiethyhaming)picolinic acid

748

S-chioro-3-{{1R}-1-(2-cyano-3-(4-
flucro-2-(morpholine-4-
carbonyhpyrrolidin-1-yh-7-
methviguinoxaiin-5-
yhethyhaminopicoiinic acid

g-chioro-3-(({(1R)~1-(2-cyano-7-

methyi-3-{1,2,3 4-tetrahydro-1 .4~
epiminonaphthalen-8-yhquinoxalin-5-
yhethyhamino)picolinic acid

748

{Ry-6-chioro-3-((1-{2-cyano-3-(4,6~
dihydro-5H-pyrrolof3 4-dithiazol-5-yh-
7-methylquinoxalin-5-
yhiethyhaming)picolinic acid
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{Ry-6-chioro-3-((1-{2-cyano-3-(5,7-
dihydro-6H-pyrroic[3,4-blpyrazin-6-
749 . )
yh-7-methyiquinoxalin-5-
yhiethyhaming)picolinic acid
Mo A
|
\N’/\N‘/\\
{R)-8-chloro-3-({1-(2-cyano-7-methyl- P L E{f
750 3-(2-methyl-4, 8-dihydro-5H- § hN 5
pyrrolof3 4-dithiazol-5-yvhauinoxalin- HO i N
S-yhethyhaminojpicolinic acid N\T/
i
N
s /fo
A \N N
(R)-6-chloro~3-{{1-{2-cyano-3-(1,3- T
dinydro-2H-pyrrolof3 4-clpyridin-2-yh- & HN N
751 ! .
7-methylquinoxalin-5- HO 7R
yhethyhamino)picolinic acid Nz
Ci
N ‘;‘;/N
-
9
NTONTN L
(Ry-6-chlore-3-{(1-(2-cyano-3-(5,7- 4 “>
75y (ihydro-8H-pyrrolo[3 4-blpyridin-6-yl)- Q Hi N
7-methylquinoxalin-&- HO%
ylethyhaming)picolinic acid \,\/(,
Ci
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753

{Fy-8-chiorg-3-{(1-(2-cyano-3-4-
fluoroisoindolin-2-yh-7-
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

754

{R)-6-chioro-3-{{1-(2-cyano-3-{4-
cyanoisgindolin-2-yl}-7-
methyiquinoxalin-5-
yhethybamino)picolinic acid

755

{(R)-6-chioro-3-{{1-{2~cyano-3-
(isoindolin-2-yb-7-methylguinoxalin-5-
ylethyhaming)picolinic acid

(Fy-&-chioro-3-{(1-(2-cyano-3-(&-
(hydroxymethyhisoindolin-2-yh-7-
methyiquinoxalin-5-
ylethyhaming)picolinic acid
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=N
i\:\z NN
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl- O HN N A
757 3-{5-methylisoindolin-2-yhguinoxalin- /LT \
5-yhethyhaminojpicolinic acid HO E:j
Nz
cl
\ S, N .
{R)-6-chioro-3-{{1-(2-cyano-3-(5- . ) ,\% L O ;
750 (difluoromethylisoindolin-2-y)-7- & HHN .
methyiquinoxalin-5- HOY EJ\
yhethybamino)picolinic acid wa
Ci
{(R)-6-chloro~3-{{1-{2-cyano-3-(8,6-
dimethoxyisoindolin-2-yi}-7-
759 ) .
methyiguinoxalin-5-
yhethyhamino)picolinic acid
2N
= ,f;«N\F/’/’
\\E/"\\\‘NAN/‘\ ------
(Ry-6-chioro-3-{(1-(2-cyano-3-(5,6- N L 4 \> _____ =
. B ) QO HN
260 diflucroiseindolin-2-yi-7- =
methyiquinoxalin-5- ;.gg;/u\“/i\\\\i F
ylethyhaming)picolinic acid N\I//E
Cl
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761

g-chioro-3-{{(1R)-1-{2-cyano-7-
methyi-3-(etrahydro-1H,3H-
spire{pyrrolol2,1-c{1,4]oxazine-4 5
{1,3loxazinan}-3-yhguinoxalin-5-
yhethybamino)picolinic acid

782

§-chioro-3-({(1R)-1-{2-cyang-3-
{decahydro-2H-cyclooctaiclpyirol-2-
yh-7-methyiguinoxalin-5-
yhethybamino)picolinic acid

8-chiloro-3-(({1R)-1-(Z-cyano-7-
methyl-3-(8-
azatricycio[4.3.0.02, 8Inonan-&-
yhouinoxalin-5-
ylethyhaming)picolinic acid

764

{R)~3~{(1~{3~{1H,3H,4H-35 Ba-
{methanooxymethangfurof{3 4-
clpyrrol-5(BH-yh-2-cyans-7-
methyiguincxalin-5-yhethyhamino)-6-
chioropicolinic acid
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=
\ixif\ﬁff’
YR
&-chioro-3-({{1R}-1-(2-cyano-3-(8- /N L
hydroxy-G-azaspiro[3 4joctan-6-y[-7- & HN OH
765 N A
methyiquinoxalin-5- HO E =
yhiethyhaming)picolinic acid N\fy
Ci
. N
P /N\F,/
XN
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- ) L N ”F-F
3-(3-(5-{rifluoromethylisoxazol-3- P RS
766 - : ) N-g  F
yhazetidin-1-yhauinoxalin-5- HO E S
yhethybamino)picolinic acid N\T/f
Cl
(R)-6-chlore-3-({(1-(2-cyano-7-methyl-
3-G-({pyridin-2-yhazetidin-1-
787 , .
yhguinoxalin-5-
yhethyhamino)picolinic acid
N
R N
b \Ni -
{R})-8-chioro-3-((1-(Z-cyano-7-methyl- I L Depg
3-(3-(pyridin-3-yhazetidin-1- & HN |
768 . , = =
yhauinoxalin-5- HO E X
ylethyhaming)picolinic acid Nz
¢l
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=N
b {8\
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl- O HN l/l\\\
769 3-{3-phenylazetidin-1-yhguinoxalin-5- ).H/\ RN
yhethybamino)picolinic acid HC |
N
Cl
N
N ’J’E\m
{R)-6-chioro-3-{{1-(2-cyano-3-(3- b
i O HNT ©
methoxyazetidin-1-yl}-7-
770 . ,
methyiguinoxalin-5- HO ; N
yhethybamino)picolinic acid N\T/
i
ol
o |
N N
{(R)-6-chloro-3-{{1~(2-cyano~3-(3- A .
i O HN F
fluoroazetidin-1-yh-7- i
e ) ;
methylguinoxalin-5- HO' i X
yhethyhamino)picolinic acid N\/r/
Ci
2 N
P
SN
(Fy-&-chioro-3-{(1-(2-cyano-3-G- ,,J\Q \/\/—F
(difiuoromethylazetidin-1-y)-7- & HN !
772 . . = F
methylquinoxalin-5- HOT Ny =
ylethyhaming)picolinic acid \;\v,;,
¢l
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=N
X
SN
{Fy-8-chlorg-3-{(1-(2-cyano-3-(3- \/\
e Q HN Wy
cyanoazetidin-1-yh-7 ;
773 . . ;
methyiquinoxalin-5- HO ! X
yhiethyhaming)picolinic acid M. 2
Ci
(R)}-6-chloro-3-{{(1-(2-cyano-3-(7-(4-
cyanophenyl}-2,7-
774 diazaspiro[3.5nonan-2-yh-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid
N
I/;/
N
¢ ‘é:\: OH
&-chioro-3-{({(1R)}-1-2~cvano-3~(8- | 7 =N
hydroxyoctahydro-2H-4,7- S O
775 Methanoisoindol-2-yi)-7- SNH o
methyiguinoxalin-5- < 7
yhethyhamino)picolinic acid m,N
i
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g-chioro-3-{{(1R)-1-{2-cyano-7-
methyl-3-(&-methyl-2-
776 azabicyclef2.2. 1Theptan-2-
yhguinoxalin-5-
yhethyhamino)picolinic acid

&-chioro-3-(({(1R)-1-(Z-cyano-7-
methyk3-(1'-
methyltetrahydrospiroffurc]3,4-
blpyrrole-3 4"-piperidin}-1{2H}-
yhguinoxalin-5-
yhethybamino)picolinic acid

777

]
RN N
&-chioro-3-{{(1R)-1-(2-cvano-3~(1- HO
(hydroxymethyhisoindolin-2-y)-7- & HN
778 ) .
methylguinoxalin-5- HO 7R
L
Cl

yhethyhamino)picolinic acid N

&-chilore-3-({({(1R)-1-(3-(7-chioro-3-
{hydroxymethvh-3,4-
779 dihydroisoguinolin-2(1H)-yi-2-cyano-
7-methylquinoxalin-5-
yhethyhamino)picolinic acid
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78{

&-chioro-3-({{1R}-1-(2-cyano-3-(3-
hydroxyoctahydro-1H-indob-1-y)-7-
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

781

g-chioro-3-({(1R)-1-{2-cyang-7-
methyl-3-{1-methyicctahydro-2H-
isoindob-2-yhguinoxalin-5-
yhethybamino)picolinic acid

782

&-chioro-3-{{{(1R)-1~-Z-cvano-3-(3,3-
diffuoro-2-methylazetidin-1-yh-7-~
methyiguinoxalin-5-
yhethyhamino)picolinic acid

783

{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
3-(methyi((5,5,8,8-tetrahydro-
i1,2,4}irlazoloid,3-d}i1,4joxazepin-3-
yhmethyhamino)guinoxalin-5-
yhethyhamino)picolinic acid
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784

g-chioro-3-{{(1R)-1-{2-cyano-7-
methyl-3-(methyi((5,8,7 8-
tetrahydroimidazoll, Z-alpyridin-7-
yhmethyhamino)guinoxalin-5-
yhethybamino)picolinic acid

785

{(R)-6-chioro-3-{{1-{2~cyano-3-
{{cyclopropyimethyh{methylamino)-
7-methylquinoxalin-5-
yhethybamino)picolinic acid

786

&-chioro-3-({{(1R)-1-{Z-cvang-3-({{(1-
hydroxy-2,3-dihydro-1H-inden-1-
yiimethyh{methyllaming)-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

787

(R)-6-chioro-3-({(1-{Z-cyanc-3-
{dimethylamino)-7-methylquinoxalin-
5-yhethyhaminojpicolinic acid

O HNT

HO
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788

3-{{(IRy-1-(3~({1-benzyl-2-
oxopiperidin-3-yhi{methyhamino)-2-
cyano-7-methylguinoxalin-5-
yhethyhaminoe)-8-chiorgpicolinic acid

788

g-chioro-3-(({1R)~1-(2-cyano-7-
methyk3-{methyl(4,5,8,7-
tetrahydrobenzo{dithiazol-6-
yhaminoiguinoxalin-5-
yhethyhaminopicoiinic acid

780

{(R)-6-chloro-3-{(1~(2-cyano-3-{(3,3~
diffuorocyclobutyly{methybhamino)-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

791

g-chioro-3-{{(1R)}-1-{2-cyano-7-
methyvi-3-{methyi{1-methyl-2,3-
dihydro-1H-inden-2-
yhamingjguinoxalin-5-
yhethyhamino)picolinic acid
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792

&-chloro-3-{{(1Ry-1-(2-cyano-3-((2-
methoxy-2,3-dihydro-tH-inden-1-
yii{methyhamino)-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid

783

&-chioro-3-(((1R)-1~Z-cyano-3-(3-(4-
cyanophenyl)-3,8-
diazabicyclof3.2. 1]octan-8-y}-7-
methyiguinoxalin-5-
yhethyhaminopicoiinic acid

8-chiloro-3-(({1R)-1-(Z-cyano-7-
methyl-3-(3-methyl-4-0x0-3,9-
diazabicycloj4.2.1lnonan-4-
vhauinoxalin-5-
ylethyhaming)picolinic acid

785

&-chioro-3-{{{(1 R)-1-Z-cyano-3-(3 3-
diffuoro-8-azabicycln{3.2. 1joctan-8-
yh-7-methyiquinoxalin-5-
yhethyhaminopicoiinic acid

-355-
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l N
NN
B-chiorg-3-{({(1R)-1-Z-cyano-3-(3-{4- \S
cyanophenyh-3,6- E/‘\TN o NN 0
798 diazabicyclo[3.1.1Theptan-6-yh-7- ,L; K[/K
rethylquinoxalin-5- N”‘;/’/ Z oy oH
yhethybamino)picolinic acid N
Cl
=
o
{(R)-6-chlore-3-({1-(2-cyano-7-methyl- O HNT
797 3-{piperidin-4-ylquinoxalin-5- P A
yhiethyhamino)picolinic acid HO™ Y
N2z
Ci
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- 0
798 3-({-methyipiperidin-4-yhguinoxalin- \
5-yhethyllamino)picolinic acid HOT Y
Nag
¢l
(Ry-6-chiore-3-{(1-(2-cyano-3-(3,6- .
ditydro-2H-pyran-4-yl)-7- & HN
799 i e P =
mathyiquinoxaiin-5- HO) i X
ylethyhaming)picolinic acid N s
cl
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{(R)-6-chlore-3-({1-(2-cyano-7-methyl-
3-(1,2,3 6-tetrahydropyridin-4-
800 . .
vhguinoxalin-5-
yhethyhamino)picolinic acid
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl-
3-{t-methyl-1,2,3,8-tetrahydropyridin- :
8G1 . . =
4-yhquinoxalin-5- HO E Xy
yhethybamino)picolinic acid N. 2
e
N
\\O,«;\V;,N\v/f
SN
{R)-6-chiore-3-{(1-(2-cyano-3,7- IS HN/\
802 dimethylguinoxalin-5- \
yhethyhamino)picolinic acid HO™ Y
Nz
cl
. N
\\Tff,\\?{;i\s Py
PN P
8-chiloro-3-(({1R)-1-(Z-cyano-7- . 5 N
methyl-3-{1-methyl-Z-gxopiperidin-4- O N ™~ ™
803 . . ' =
yhauinoxalin-5- MO E Xy
ylethyhaming)picolinic acid N\{)
Ci
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N
= ;»N\]}//’//
SN \Nm
{R}-B-chlore-3-((1-(2-cyano-3-{1-(4- P E\N,N
804 cyanophenylipiperidin-4-yh-7- HN
methyigquinoxalin-5- HO g X
yhiethyhaming)picolinic acid Nz N
Ci
{(R)-3-{(1-(3-(1-acetyipiperidin-4-yhH-2-
805 cyang-7-methylquinoxalin-5-
yhethyhaminoe)-8-chioropicolinic acid
(R)-6-chloro~3-{{1-{2-cyano-3-(4 4~
806 diffuorocyciohexyh-7-
methyiguinoxalin-5-
yhethyhamino)picolinic acid
Ci
N
X
(R3-3-{{1-(3-(1-acetyl-1,2,3,6- . 5 ‘ .
807 {etrahydropyridin-4-y)-2-cyano-7- & HN ™~ \T/
methviquinoxalin-S-yhethylamino)-6- HO)K“/J\ ©
chioropicolinic acid wa
Cl

-358-
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{Ry-8-chloro-3-({1-(2-cyano-3-{{4-
cyanophenyhethynyi-7-

808 methviguinoxaiin-5-
yhiethyhaming)picolinic acid
(;l
NSy
il |
HO L
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- \ﬂ/\/
200 3-(1-methyl-1H-pyrazot-3- O HN - U
yhauinoxalin-5- N !\N,N*"
yethyDamino)picolinic acid o
MN .~

{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl-
810 3-{pyridin-2~yhouinoxalin-5-
ylethyhaming)picolinic acid

{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
311 3~{pyridin-3-yhquinoxalin-5~
yhethyhamino)picolinic acid
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Cl
Ny
HO i )
{(R)-6-chlore-3-({1-(2-cyano-7-methyl-
41 3-(1-methyl-1H-pyrazol-4- O HN_ - =N,
yhauinoxalin-5- AN fo N
yhiethyhaming)picolinic acid / / |
PO Ty N
M
(;A
N’*"\\,
HO =
{(Ry-8-chiorg-3-({1-(2-cyano-7-methyl- |
o12 3-(1-methyl- 1 H-imidazoi-4- O HN - N
yhauinoxalin-5- ({/L\éN foo N
]
Josuy

yhethybamino)picolinic acid

(R)-8~chloro-3-{(1-(2-cyano-3-{i-(4~
cyanophenyh-1H-pyrazol-4-yh-7-
methyiguinoxalin-5-

yhethyhamino)picolinic acid

814
yhethyhamino)picolinic acid
-~
SN
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
315 3~{pyridin-4-yhquinoxalin-5~
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Ci
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
816 3-phenylquinoxalin-5-
yhethybamino)picolinic acid
cl
NS
HO E L
{(R)-6-chlore-3-({1-(2-cyano-7-methyl- )
817 3-{p-iclyhquinoxalin-5- |
yhethyhaminopicoiinic acid
Ci
S
HO J‘\//
{R)-6-chioro-3-{{1-(2-cyano-3-(3- O OHNL e
818 methoxyphenyh-7-methylguinoxalin \ @
S-yhethylamino)picolinic acid JCE/NI\ Z ol
NN
4 O
N Ty
(R)-G-chloro-3-((1-{Z2-cyano-3-(3-(2-
cyanopropan-2-yhphenyh)-7-
819 . .
methyiguinoxalin-5-
ylethyhaming)picolinic acid

361
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Cl
N.Jﬁ
HG /Hy
{(R)-6-chioro-3-({1-(2-cyano-3-(3- O HN_ = N
820 cyanophenyl)-7-methylquinoxalin-5- |
yhethybamino)picolinic acid N | 7 R
N
Cl
N./\
HO i L
{(R)-6-chlore-3-({1-(2-cyano-7-methyl-
821 3-{tH-pyrazol-4-yhguinoxalin-5-
yhethyhaminopicoiinic acid
{(R)-6-chioro-3-{({(1-2-cyano-3-{1H-
822 imidazok4-yD-7-methylquinoxalin-5-
ylethyhaming)picolinic acid
{Fy-G-chloro-3-{{1-(2-cyano-7-methyl-
823 3~{o-lolyhquinoxalin-5-
yhethyhamino)picolinic acid
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Ci
o
{R}-B-chlore-3-((1-(2-cyano-3-{1-(4-
824 cyanophenyl)-1H-imidazol-4-y))-7- O HN NS e
methylquinoxalin-5- LN N \ -
) SR N WA
yhiethyhaming)picolinic acid /C |
R
o~
N Ty
!
N o
Ho ALz
{Fy-8-chiorg-3-{(1-(2-cyano-3-2- ;
825 methoxyphenyl-7-methylguinoxalin-
S-yhethyhamino)picolinic acid
{R)-6-chioro-3-{{1-(2-cyano-3-(2-
828 cyanophenyl)-7-methyiquinoxalin-5-
ylethyhaming)picolinic acid
{(R)-6-chioro-3-({1-(2-cyano-3-{4-
827 methoxyphenyl-7-methylquinoxalin-
5-yhethyhaminojpicolinic acid
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828

{(R)-6-chioro-3-({1-(2-cyano-3-{4-
fluorophenyh-7-methylquinoxalin-5-
yhethybamino)picolinic acid

828

(R)}-8-chloro-3-((1-(3~(4-
chiorophenyh-2-cyano-7-
methyiquinoxalin-5-
yhethybamino)picolinic acid

830

{R)-6-chioro-3-{{1-(2-cyano-3-{4-
cyanophenyl)-7-methyiquinoxalin-5-
ylethyhaming)picolinic acid

831

{(R)-8-chioro-3-({1-(3-chloro-2-cyano-
7-methylquinoxalin-5-
yhethybamino)picolinic acid
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ci
AN
L on
8-chiloro-3-({{1R)-1-{2-cyano-7-
832 methyl-3-{{tetrahydrofuran-3- “\(NH O
° ylithio)guinoxalin-5- Se_N A
yhiethyhaming)picolinic acid (\( :L
et PN
A N/:/ N
Ci
2‘N
W,OH
{(R)-6-chlore-3-({1-(2-cyano-7-methyl- w,_NH O
833 3-phenoxyguinoxalin-5-
yhethyhaminopicoiinic acid @O\EN\Q
T
i
= N
™ ! OH
{R)-8-chloro-3-({1-(2-cyano-3-(3- _NH O
834  lcyvanophenoxy)-7-meihylguinoxalin-5- N
yhethyhamina)picolinic acid \\‘\Q/QI Nr
| P .
S . 2N e
Cl
=N
S ! OH
{(R)-6-chiore-3-({1-(Z2-cyano-7-methyl-
3. NH O
835 ; e . o
{{(triflucromethyhsulfonyhoxyiguinox SO No
alin-5-yhethyllamino)picolinic acid F‘}/&\\O :ﬂ\
} "; z/
F Nga‘ N
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i
r«“”J\N
b o
(R)-3~((1‘~(En(bgnzyioxy}zncya'no-% s \,NH O
836 methyiguincxalin-5-yhethyhamino)-6- I
chioropicolinic acid S /O\[ND\
hﬁgf/ N’
(;:5
AN
HN\\VJ}/OH
g-chioro-3-({(1R)-1-{2-cyang-7- ;
937 methyl-3-(detrahydrofuran-3- o ANHO
v 5 H
yhoxyyguinoxalin-5- O N i
yethyamino)picolinic acid ( j I 'I/E‘\
o TP
1
//Jf\g\j
[ ! OH
{(R)-6-chioro-3-{{1-{2~cyano-3- N O
838 methoxy-7-methylguinoxalin-5-
ylethyhamine)picolinic acid /Q\’T N
//i\~ S
NI’;’/’ N
(R)-6-chioro-3-({(1-{Z-cyanc-3-
339 hydroxy-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid
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84{

(R)-6-chioro-3-({(1-{Z-cyanc-3-
{diethvlamino)-7-methylguinoxalin-5-
yhethybamino)picolinic acid

841

g-chioro-3-({(1R)-1-{2-cyang-7-
methyk3-{{(1-{pyridin-3-
yvhethyhiaminojguinoxalin-5-
yhethybamino)picolinic acid

842

g-chioro-3-(({(1R)~1-(2-cyano-7-
methyb3-{(3,3,3-trifluoro-2-
methvipropyhaminojguinoxalin-5-
yhethyhamino)picolinic acid

843

&-chioro-3-({{1R-1-(Z-cvanoe-3-({1-
cyclopropylethybhamino)-7-
methyiquinoxalin-5-
ylethyhaming)picolinic acid
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Ci
N
'\\[)\WOH
(R)-6-chioro-3-({(1-{Z-cyanc-3- w_NH O
844  Kiscbutylamino)-7-methyiguinoxalin-5- H
yhethyharino)picolinic acid P /N@\
N
Négf/ N

a-chiloro-3-{{(1R)~1-{2-cyano-3-(3-
hydroxy-3-isopropyipyirolidin-t-yh-7-

845 methyiquinoxalin-5-
yhethybamino)picolinic acid
Ci
P
; J OH
a-chioro-3~-({(1R_R)}-1-(2-cyano-3-(1- Q, =
D)
isopropyl-7, 7-dioxido-7-thia-2- 0=3 MNH O
846 azaspirol3 Sjnonan-2-yl)-7- LA
mathyiquinoxaiin-5- N N
yhethyhamino)picolinic acid }\ . |
P N
N =
{00448] Examples 847-859
{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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S-chioro-3-(({(Ry-1-(2-cyano-7-methyl-
3-cis-tetrahydro-th-thiens|3 4~
cloyrol-5(3H-viguinoxalin-5-

yhethyhamino)picolinic acid

Table 4
Exi;;)pie Structure and Name Spectral Data
| H NMR (400 MHz, CD;0D) 8 = 7.59 (s,
) HNA"Me \,J F
2H), 718 (d, J=92 Hz, 1H), 898 (d, J=
HO 7 ~ =
t 92 Hz, 1H), 552 @, J=868Hz, 1H), 4.09 -
847 Ny o
\]/ 3.88 {m, 4H), 2.55 - 2.45 (m, 2H), 2.43 (s,
Cl
3H), 225 -210 (m, 4H), 170 {(d, J =864
{R)-8-chioro-3-((1-(Z-cyano-3-{4,4- |1z 3H) LOMS [M+23] +: 8232,
difluoroazepan-1-yh-7-
methviguinoxaiin-5-
yhiethyhaming)picolinic acid

W NMR (400 MHz, CDCIs 3 =834 (brd, J

= 8.4 Hz, 1H), 7.88 (s, 1H), 7.47 (5, 1H),

712, J=88Hz, 1H), 880, J=8.8 Hz,

1H), 5.44 (quin, J= 8.8 Hz, 1H}, 4.30 - 4,18

848

(m, 2H), 3.87 (ddd, J = 3.6, 11.6, 12.0 Hz,
2H), 3.31 - 3.14 (m, 4H), 2.99 - 2.82 (m,
2H), 2.43 (s, 3H), 1.70 (d, J = 6.8 Hz, 3H).
LCMS [M+Nal: 517.1.

849

(R)-8-chloro-3-((1-(2,7-dimethyl-3-
morpholinoguinoxalin-5-

yhethylamino)picolinic acid

H NMR (400 MHz, DMSO-ds) 8 = 12.95
(s,1H), 8.55 (or d, J = 7.2 Hz, 1H), 7.55 (s,
1H), 7.45 (d, J = 1.6 Hz, 1H), 7.31 (d. J =
9.2 Hz, 1H), 7.11 (d, J = 9.2 Hz, 1H), 5.49
(quin, J = 8.8 Hz, 1H), 3.81 {1, J = 4.8 Hz,
4H), 3.44 - 3.32 (m, 4H), 2.85 (s, 3H), 2.41
(s, 3H), 1.87 (d, J = 8.8 Hz, 3H). LCMS
INHH] 442.3,
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Me N
s
N’ N/\j HNMR (400 MHz, DMSO-de) 8 = 8.94 (s,
O HN Me L0 1H), 8.81 (s, 1H), 7.53 (d, J = 0.8 Hz, 1H),
HO)V E 741{d, J=18Hz 1H),7.22(d, J=8.8 Hz,
850 N 1H), 6.94 (brd, J= 8.8 Hz, 1H), 5.59 - 5.29

i

(R)-6~-chiore-3-((1-(7-methyl-3-
morpholineguinoxalin-5-

vhethyhamino)picolinic acid

(m, 1H), 3.99 - 3.56 (m, 8H), 2.37 (5, 3H),
161 (@, J = 6.8 Hz, 3H). LOMS [M+1F
428.1.

Me N

Me L\/O

H NMR (400 MHz, ODCE) § = 10.71 s,
1H), 8.37 (br d, J = 6.0 Hz, 1H), 7.76 (s,

{(R)y-5-(1-((2-(1 H-tetrazoh-5-
yhiphenvhaminoethyl}-7-methyl-3-
morpholineguinoxaiine-2-carbonitrile

HO)(\?\;/ 1H), 7.55 (d, J = 1.6 Hz, 1H), 711 (d, J =
e ) 8.8 Hz, 1H), 6.81 (d, J = 8.8 Hz, 1H), 5.57
851 I (quin, J = 6.8 Hz, 1H), 4.0 - 3.85 (m, 4H),
361343 (m, 4H), 2.48 (5, 3H), 1.73 (d, J
(R)-G-chioro-3-((1-(T-methyl-3- 1o g 8 17 aH), LOMS [M+1] '= 406.2.
morpholing-2-
{triftucromethylguinoxalin-5-
yhethyhamino)picolinic acid
1H NMR (400 MHz, CD:0D) 6 = 7.77 - 7.67
(m, 2H), 7.63 (5, 1H), 7.22 - 7.08 {m, 1H),
B.68 (1, J= 7.2 Hz, 1H), 6.55 (d. J = 8.4 Hz,
852 1H), 586 (0, 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), 1.78 (d, J = 6.8 Hz, 3H). LCMS
IM+1] = 442 2.
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HNMR (400 MHz, CD:ODY 8 =773, J
= 1.6 Hz, 1H), 7.84 (5, 1H), 7.37 (dd, J =
12,78 Hz, 1H), 7.23(ddd, J=18,7.2,8.8
853 Hz, 1H), 668 - 655 (m, 2H), 5.81 (g, J =
6.8 Hz, 1H), 4.00 - 3.89 (m, 4H), 3.87 - 3.70
(R)-5-{1-((2- (m, 4H), 2.48 (s, 3H), 1.72 (d, J = 6.8 Hz,
cyanophenvhaminoiethyl)-7-methylk- 34). LOMS [M+1]* = 4212
3-morpholinoguinoxaline-2-
carbonitrile
A N
Me =| SN N
L N/ N‘/\\j 4 _
) HONMR GO0 MHz, COOD 0 =770, J
N-n HNT M O
4 | e =18 Hz, 1H), 7668 (5, 1H), 714 (d, /=838
N “ i . =3 i (‘ l AR ' .
854 fj/\f@ Hz, 1H), 7.02 (d, J= 88 Hz, 1H), 582 (g, J
N\E = 6.8 Hz, 1H), 4.02 ~ 3.87 (m, 4H), 3.34 -
¢l 371 (m, 4H), 2.44 (3, 3H), 182 (d, J= 6.8
(R)-5-(1-((8-chioro-2-(1H-tetrazol-5- [Hz, 3H). LCMS [M+Na]" = 499.2.
yhpyridin-3-yhamino)ethyl)-7-methyl-
J-morpholinoguinoxaline-2-
carbonitrile
HONMR (400 MMz, CD0D) 8 =7.73(d, J
=1.86Hz, 1H),766(d, J=08Hz, 1H),7.24
g5 {d, J=892Hz, tH), 7.00 (d, J= 8.2 Hz, 1H),
5.53{q,J=8.8Hz, 1H), 3.87 - 3.88 (m, 4H),
O 3.84-3.687 (m, 4H}, 2498 (5, 3H), 1.74 (d, J
, L = 6.8 Hz, 3H). LCMS [M+1]" = 434 .2,
{(Fy-5-(1-({(6-chiore-2-cyanopyridin-3-
yhamino)ethyl)-7-methyl-3-
morpholinoguinoxaline-2-carbonitrile
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HNMR (400 MHz, CDODY 8 =770, J
= 1.6 Hz, 1H), 7.61 (s, 1H), 743 (dd, J =
1.2, 7.6 He, 1H), 7.07 - .98 (m, 1H), 6.52
- Me“N & {,J=76Hz 1H), 837 (d, J=8.4 Hz, 1H),
H . | 554{(q, J=0.4Hz, 1H), 3.87 - 3.87 (m, 4H),
3.83 - 3.74 {m, 4H), 2.91 (5, 3H), 2.44 (s,
(R)-2-{(1-(2-cyana-7-methyl-3- Has 4 54 (4 J= 6.8 Hz, 3H). LOMS [M+1T"
morpholinoguinoxalin-5- =431 3
yhethyhaminoe)-N-methyibenzamide
HNMR (400 MHz, CD:ODY 8 =888, J
=8.8Hz, 1H), 7.66 {d, J= 16 Hz, 1H), 7.63
ME“N P (dd, J =08 186 Hz, 1H), 7.08 (d, J= 88
887 H N | Hz, 1H),6.88(d, J=8.8Hz, 1H),5.56-5.48
\1‘ {my, 1H), 3.4 - 3.88 (m, 4H}, 3.83-3.72 (i,
- 4H), 2.82 (5, 3H), 245 (5, 3H), 1688 (d, J =
(R)-8-chioro-3-((1-(2-cyano-7-methiyllg 4 ) aiy L oMS [+t = 466 2.
3-morpholinoguinoxalin-5-
yhethyhamino}-AN-methylpicolinamide
Mg Do
X
M N D
HNT TMe Di‘}/ 0 H NMR (400 MHz, DMSO-de) § = 8.98 (d,
HOQC ,/E 0B J= 7.2 Hz, 1H), 7.85 (s, 1H), 7.59 (5, 1H),
853 Q 7.04({d, J=88Hz 1H),872(, J=88Hz,
&l 1H), 5.47 - 532 (m, 1H), 2.41 (s, 3H}), 1.58
(d, J= 6.8 Hz, 3H). LCMS [M+1] " = 481.3.
{Fy-8-chloro-3-({1-(2-cyano-7-methyl-
3-{(morpholino-d8quinoxalin-5-
ylethyhaming)picolinic acid
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H NMR (400 MHz, CD:0D) 5= 7.70 (d, J
= 10.3 Hz, 2H), 7.27 (d, J = 9.0 Hz, TH),
741 (d, J=9.1 Hz, 1H), 5.70 (d, J = 8.0 Hz,
ol 1H), 5.58 (q, J = 6.7 Hz, 1H), 4.94 - 4.94

859

(26,3848 BR)-B-(6-chloro-3-((R)-1- (m, tH), 4.88-4.87 (m, 1H), 3.97-3.75 (m,
(2-cyano-T-methyl-3- 9H), 3.70 - 3.55 (m, 3H), 3.38 - 3.35 {m,
morpholinoguinoxain-5- 1H), 2.498 (s, 3H), 1.78 (d, J = 8.8 Hz, 3H).
yhathyllamino)picolinoyloxy)-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 () 1o inhib#t the formation of pAKT was
measured using alphalllSA Surefire Ullra AKT 1/2/3 (p8473) Assay Kil FALSU-PAKT-BRK)

was obtained from Perkin Elmer (Waitham, MA).

{00453] To prepare assay plates for pAKT alphaliSA assays, celis were frypsinized,
resuspended in fresh media, and viable celis were counted utilizing trypan blue exclusion. Prior
{0 seeding, cells were washed with PBS and resuspended in HBSS (Gibeo, #14025002). T47D
{12,000/, SKBR3 (12,000/y), or MKN1T (24,000/) cells were seeded at 12 yl perwellin a
solid white flat bottom 384 cell culiure plate (Ferkin Elmer #8007680).

{00454] Immediately after seeding, celis were dosed using an Echo Liguid Handier
{(Beckman Coulter) with compounds at a 10.4 um starting concentration and serially diluted
(1:4) for a total of 10 concentrations. 14 vehicle (DM3O) and 14 positive controf (Alpslisib @
3.125 um) wells were included on each assay plate. Cells were incubated with the compounds
{soilubilized in DMSO) for approximately 24 hours at 37 °C. After 24 hours of treatment, celis
were lysed with 3 ul of the 5x lysis buffer (provided and incubated at room temperature for 18
min on a microtiter plate shaker). Once cells were sufficiently lysed, 7.5 ul of the acceptor bead
mix {made using the manufacturers recommended dilutions) was added 1o each well and left

on the microtiter plate shaker for 1 min prior o 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 fo each

well and left on the microtiler plate shaker for 1 min prior to incubating plates at room

femperature overmight in the absence of light. Plates were then imaged the following day using

a CLARIOstar micropiale reader (BMG Labtech, Germany).

[00455]

Percent of controf values were calculated by subtracting the average signal from the

positive control (alpelisib) treated wells from all treated wells (including DMSO control welis)

and then divided by the average signal from the vehicle DMSO treated control wells. Percent

of vehicle controd values were plotied as loglinhibitor) vs. response — Variable slope (four

parameters) for curve fitting and iCsp values were determined using XLAiL

[00456]

Table A

The results are shown in Tables below. Key: N.D. = not determined

inhibition of pAKT In T47D (Pi3Ka H1047R mutani) celis by

representative compounds of Formula (4O

T470 (H1047R) T470 (H1047R)
Example No. PAKT 24 hy Example No. PAKT 24 hr
(1C50) (IC50)
1 39 143
2 18.2 144
3 a.5 145 1.4
4 343.9 146
5 0.8 147
8 5 148
7 0.8 148
8 7.7 150
g 7.5 151
10 152
11 183
12 154
13 155
14 156
15 157
16 158 3.8
17 158 286
18 160 4.8
18 161 4.6
20 162 1.8
21 0.5 183 6.8
22 1.8 164 2.1
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23 0.7 165 56
24 1.3 166 1.2
25 1.2 167 46
26 1.8 168

27 1142 168

28 48.3 170

29 117.4 171

30 4.7 172

31 561 173 0.3
32 102 174 4.4
33 4.3 175

34 6.2 178 1.7
35 3.1 177 0.5
36 83.7 178 0.5
37 94 .6 178 3.9
38 180 1.6
3g 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

468 188A

48 1898

49 190A 4.4
50 1808 17.3
51 1814

52 1818

53 1924

54 1928

55 218 193

56 4.7 1944

57 14 1848

58 1.8 1954 0.47
59 1958 0.37
a0 186A 1.2
61 388 1968 2.2
G2 7.8 197 1.8
83 16.5 198

64 1.3 188

&5 200 1.2
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a6 201 0.27
67 72 202 1.4
68 244 203 251
89 2.1 204 58.1
70 2.6 205

71 206

T2A 207

728 208

73 209

74 2104 .69
7EA 52 2108 .8
758 39 211A 57
76 2118 26
77 212A

73A 2128

788 213 0.91
7OA 214

798 215 1.6
a0 216 0.45
81 217 .69
82 4.5 218

83 219

84 220

a5 2 221 .38
86 222 4.2
87 223 20
a8 224

89 225

90 228

o1 227

824 228 332
02 2294 0.55
93 2288 1.2
94 230

944 231 1.3
248 232

GEA 233 0.17
958 234A 28
Q8A 2348 3.6
o6B 235A 2
87A 2358 1.8
o7B 236A 0.89
OBA 2368 36
288 237TA 4.3
GOA 2378 G.1
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goB 238A 10.4
130 23388 3.5
101 239A 1
102 2368 0.4
103 240 1.6
104 241A
105 2418
106 242 0.28
107 243A 0.34
108 2438 .52
108A 244 A 1.2
10908 2448 1.3
T10A 245 1.1
1108 2464 0.59
1A 2468 1.8
118 248C 0.97
112A 2460 8.8
1128 247TA
113 10420 2478
114 11 2484
118 1 2488
116 15 249 1.7
117 66 250 1.2
118 251 1.1
119 252 27
120 2.4 253A 56
121 2538 5.8
122 1.3 2544
123 66.8 2548
124 1.9 255 37
125 2.7 258 0.1
126 0.8 257A 4.8
127 8.4 2578 8.7
128 1.4 258 2.99
128 18.8 259 1.5
130 280 1.9
131 2.2 281A 3.2
132 0.9 2618 26
133 0.8 2610 2.4
134 10.9 261D 1.2
135 16.2 847 1.8
136 Q.7 848 1.7
137 1.3 852
138 0.8 853
139 2.1 854
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140 855

141 856

142 857
Table B

inhibition of pAKT in SKBR3 (PI3Ka wild type) cells by

representative compounds of Formula (O

Example SKER3 (WT)
Na. PAKT {050 (N}

1 >10000

[00457] Example B

{00458] This Example illusirates that representative compounds of the invention decrease

the viability of cells.

{00458] The ability of a compound of Formula (I} to decrease the viability of cells was
measured using CeliTier-Glo 2.0 (CTG) Luminescent Cell Viability Assay (#G8241) oblained
from Promega (Madison, Wi,

{00480] To prepare assay plates for viability assays, cells were trypsinized, resuspended in
fresh media, and viabie cells were counted ulilizing trypan blue exclusion. T470, SKBR3, or
MKN1T cells were seeded at 1000 cells in 30 ul per well in a solid white flat botlom 384 cell

culture plate (Perkin Elmer #8007680) and incubated at 37 °C overnight.

{00461] Assay day 1, celis were dosed using an Echo Liguid Handler (Beckman Coulten}
with compounds at a 10um starting concentration and serally diluted (1:4) for a total of 10
concentrations. Cells were incubaled for approximately 72 hours with the compounds
{solubilized in DMSC) at 37 °C. After 72 hours of ireatment, cell plates were equilibrated (o
room lemperature before adding 18 ui of CTG o each well, plates were then covered in
aluminum foil to protect from light, incubated at room emperature for 30 minutes on a microtiler
plate shaker, and luminescence readings were colleclied using a CLARIOstar microplate reader
(BMG Labtech, Germany). Percent of vehicle control values were plotted as log(inhibitor) vs.
response ~ Variable slope (four parameters) for curve fitting and 1Cso values were determined
using XLAt
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Table C

Viability in T47D (Pi3Ka H1047R mutani) cslis by
reprasentative compounds of Formula (B

T470 T470
(HI1B47R {H1047R
Example No. miutant Example No. mutant)
Viability 1Csg Viability 1Cs¢
{(ni) {nhd)
1 456 .4 143
2 831.4 144
3 170.4 145 20
4 a328 148
5 373 147
8 2942 148
7 58.8 149
8 341 150
@ 65.1 151
10 71.8 152
11 84 153
12 159.8 154
13 155
14 158
15 119.5 157
16 158 88.1
17 159 70.3
18 160 85.8
19 161 47.8
20 162 35
21 32.1 163 180.9
22 79.3 164 55
23 81.9 185 97
24 442 166 38.8
25 175 167 150
26 51.5 168 458
27 10000 189 108.5
28 2142 170 893.3
2% 3477 171 177.5
30 183 172 169.8
3 10000 173 28.8
32 2647 174 36.6
33 91.4 175 344 1
34 48.2 178 345
35 166.2 177 19.4
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38 1170 178 24.4
37 588 178 77.3
38 180 57.8
39 2681 181 44
40 1824
41 1828
42 183
43 184
43B 2711 1854
434 98 1858
44 156 6 186
45 115.4 187
46A 188
468 189A
48 85.3 1388
48 190A 271
50 190B 764
51 191A
52 1918
53 192A
54 1928
55 422 183
56 128.3 1944
57 164 6 1048
58 24 1954 841
58 140 .4 1958 1001
80 21.1 1984 82.1
61 512.6 1868 61.4
62 2197 197 105.3
83 254 4 198
64 44 188
85 4557 200 17.2
86 78 201 10.5
&7 886 5 202 76.4
83 391 .4 203 559
64 50.2 204 303
70 31 205
71 276 206
72A 2977 207
728 098.3 208
73 208
74 1553] 210A 1351
T84 701 2108 120.8
758 720 211A 78
75 324 2118 2.7
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77 77 212A
78A 1255 2128
738 84 .4 213 G1
TOA 251.8 214
708 178.5 218 28
80 216 43
&1 217 64
82 121 218
a3 80.7 219
84 343 220
85 221 147
a6 270 222 225
87 83.7 223 1026
a8 365 224
89 63.2 225
80 226
91 227
824 228 368.2
82 228A 16.8
93 2298 18.8
G4 230
944 231 258
848 232
UbA 233 84.4
958 234A 73
96A 2348 85
968 235A 183
87A 2358 282
978 238A 52.8
98A 2368 217
888 237A 137
994 2378 152
908 238A 216.4
100 2388 116.7
101 2304 38
102 2388 22
103 248 16
104 241A
105 2418
108 881 242 35
107 2158 243A 62
108 2438 50
108A 2444 57
1088 2448 88
T10A 2877 245 83
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1108 098.3 2484 35
T11A 2468 61
111B 248C 48
T12A 248D 158
1128 247 A

113 1169 2478

114 189.6 248A

115 31.3 2488

116 2015 249 16
117 427 .8 250 37
118 382.8 251 11
118 58.9 252 119
120 56.4 253A 187
121 851 2538 113
122 33.8 254A

123 273 2548

124 126.2 255 170
125 183 258 310
128 248 287A 130
127 286.3 2578 189
128 1208 258 86
129 330.4 259 75
130 65.6 260 73.8
131 261A 78
132 2618 98
133 261C 78
134 261D 78
135 847 58
138 848 90
137 852 1435
138 853 4337
138 854 52
140 855 1078
141 856 3445
142 857 722
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Table D
Viability in SKBR3 (PI3Ka wild type) cells by representative
compounds of Formula (B
SKBR3 (AT SKBR3 (WT)
Example No. Viability 1C50 Example No. Viability 1C50
{nih) (nh)
1 10000 143
2 10000 144
3 10000 145 U5
4 10000 146
5 3987 147
& 10000 148
7 10000 149
8 36817 180
g 3405 151
10 10000 152
11 10000 183
12 10000 154
13 155
14 156
15 10000 157
168 158
17 159
18 180
18 161
2{ 162
21 10000 183
22 5320 164
23 10000 165
24 10000 166
25 10000 167
26 9802 168
27 10000 1689
28 10000 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 6231 181
40 1824
41 1828
42 183
43 184
438 4032 185A
43A 10000 1858
44 10000 186
45 10000 187
48A 188
468 189A
48 10000 1868
48 1O0A 10000
50 1608 10000
51 1814
52 1918
83 162A
54 1928
55 10000 183
56 10000 1844
57 10000 148
58 3502 168A 10000
59 10000 1958 10000
60 10000 196A 10000
81 10000 1868 10000
&2 7084 197 10000
83 G806 198
&4 10000 199
&5 10000 200 5488
88 7678 201 7809
&7 2774 202 8525
68 10000 203 2225
&9 2650 204 1853
70 9650 205
71 10000 2086
T2A 10000 207
72B 10000 208
73 209
74 10000 2104 10000
754 10000 2108 10000
758 10000 211A 6802
78 10000 2118 8805
77 8611 212A
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T8A 7081 2128

788 10000 213 8552
T9A 10000 214

798 10000 215 10000
30 218 10000
81 217 10000
82 5028 218

83 10000 219

84 10000 220

85 221 10000
86 10000 222 10000
&7 9253 223 10000
88 10000 224

88 10000 225

1% 226

G 227

B2A 228 10000
g2 2294 3080
83 2288 4823
84 230

S4A 231 10000
4B 232

95A 233 10000
958 234A 10000
Q8A 2348 10000
968 235A 10000
B7A 2358 10000
g7B 238A 10000
88A 2368 10000
2aéB 237A 8170
GOA 2378 3789
2B 238A 10000
100 2388 10000
101 239A 10000
102 2368 7256
103 240 7886
104 241A

105 2418

106 10000 242 8259
107 10000 243A 2861
108 2438 10000
100A 2444 10000
1088 2448 10000
1104 10000 245 5512
1108 10000 Z48A 10000
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TH1A 2488 4915
1118 2480 3389
1124 2460 8216
1128 247A
113 2478
114 248A

115 2488

116 249 86652
117 250 4388
118 251 10000
119 282 5265
120 253A 65848
121 2538 5138
122 2544

123 2548

124 2585 10000
125 258 10000
126 257A 3738
127 2578 10000
128 258 8705
129 259 10000
130 260

131 281A 10000
132 26818 10000
133 281C 10000
134 261D 10000
135 847 4437
136 848 7879
137 852 10000
138 853 10000
139 854 4380
140 855 6885
141 856 3564
142 857 2014

{00482] it is understood that the examples and embodimentis described herein are for

iHlustrative purposes only and that various modifications or changes in lght thereof will be

suggested to persons skitied in the art and are 10 be incorporated within the spirit and purview

of this application and scope of the appendead claims. All publications, paients, and patent

applications ciled herein are hereby incorporated herein by reference for all purposes.
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Yhat is claimed is:

1. A compound of formuta ()

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

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

RZ is phenyi or a2 5-8 memberad heteroary! group, wherein each phenyi and hatercaryt is
optionally substituted with 1-5 R'%;
gach R%is independently C1-Cy alkyl, -ORA, -C(O}ORA, (C4-Cs

atkyh-ORA, -C{OINRMY,, cyano, or halogen;
each R%is independently H, C+-Cs alkyl, C+-Cs cycloaliyl or 2-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-8-yi;

R2is C+-C» alkyl optionally substituted, polysubstituted or persubstituted with fluoro, Ca-Cs
cycloalkyl, C+Cs alkenyl, Co-Cs alkynyl, or Cs-Ce cycloalkenyl;

R4is H, halogen, C-Cs alkyl, C+-Cs alkoxy, Cs5-Co cycloalkyl, C+-C5 alkenyl, C,-Cs alkynyl,
or Cs~Cs cycloalkenyl or cyano, wherein each C+Cs alkyl and Cs-Ce cycivalkyl is
gptionally substituied with 1-5 halo groups;

R and R® independently rapresent M or C-Ce alkyl:

R is hydrogsn, -OR?, -8R0, C4-Cg alkyl, halogen, hydroxy, cyang, haloC:-Cs alkyl,
hydroxy C+-Cs alkyl, C1-Cs alkoxy, C+-Cs alkoxy(C-Celalkyl, cyano, aminge, mono- or
Gi{C+-Cs) atkyl amino, Cs-Ce oycloalkyl, Cs-Ce cycloalkyl(Ce-Cs alkyl), 3-8 membered
heterccychyl, phenyl or 5-6 membered heteroaryl, wherein each alkyl, alkenyt,
cycloalkyl, phenyl, 3-8 membered heterocyelyl and heteroaryl is optionally
independently substituted with 1-3 of halogen, hydroxy, C+-Cs alkyl, C+-Cs alkoxy,
haloC+-Cx alkyl, hydroxy C1-Cs atkyl, oxo, cyano, amino, mong- ordi{C,-Cy) alkyl
aming,
wherein R¥ is aryl, anyl{C-Ce Jalkyl, 5-7 membered heteroary! or 5-7 membered

heteroarvi(C-Csalkyl, wherein each aryl and heteroaryl is optionally

independently substituted with one 1o Tour of C1-Ce alkyl, halogen, hydroxy, cyano,
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haloCq~-Cs alkyl, hydroxy C1-Cs alkyl, C1-Cp alkoxy, C+-Cs alkoxy(C+-Cs)aliyl,
CYANO, amino, or mone- or di{C4-Cz) alkyl aming,

R represents NRVRE, C1-Cg alkyl, Cs-Co oycloalkyl, Cs-Ce oyoloalkyl{T+-Cs alkyl), phenyl,
or 5-6 membered heteroaryl, wherein each C+-Cs alkyl, Cz-Cs cycioalkyl, C:-Cs
cycloalkyl{C-Cs alkyh, phenyt and heteroaryl is optionally independently substituted
with 1-3 of halogen, halo(C+Cs alkyd), hydroxy, oxe, C-Os alkyl, G-Cz atkoxy, G+-Cs
alkanoyl, cyano, amino, or mono- or di{C-Ca) alkyt amino;

R’ represents H or C-Cs alkyt;

Re represents H, C+-Cs alkyl, C~Cs alkenyl, Cs-Ce cycloalkyl, C3-Cs cycloalkyl(T-Ca alkyly,
3-8 membered heterocyclyl, 3-8 membered heterocyclyl{C1-Ce) alkyl, phenyl{C+
Ceialky! or 5-6 membered hetergaryl{C1-Celalkyl, wherein each C+-Cs alkyl, C3-Cs
cycloalkyl, Cs-Cs cycloalkyl{C1-Cs alkyl), phenyl, hetercaryt and 3-8 membered
heterooyciyl is optionally independently substituted with 1-3 of halogen, halo(C+Cs
alkyl), hydroxy, oxo, C+-Cs alkyl, C1-Cs alkoxy, cyang, aming, mono- or difC1~Cs) atkyl
armnine, amino- or monoe- or di{C-Cs) alkylaminocarbonyl, ~SOoR™, -SO(NR %), or -
NRYSOR whereln each R is independently C1-Ce atky! and R is C4-Cq alkyl; or

R" and R® together with the nitrogen fo which they are attached form ring Q, wherein ring
Qis
a 3-8 membered monocyclic heterocyolyl group, wherein the heterocyehl 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 monocyaclic 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 nitrogen, sulfur and oxygen atoms, and
wherein each ring Q is optionally substitited, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein sach R is indspendently (i} C-Cs
alkyl optionally substituted with C+-Ca alkoxy, (i) C+Cs alkoxy, (i) C:-Cs
cycloalkyl, (v} cyano, (i) hydroxy, (v} oxe, {vi) halogen, {vii} halo C1-Cs
alkyl, {vili) hydroxy C-Ce alkyl, (X} amino, (9 mono- or di-{(C+-Cs atkyl)
amino where one alkyl is optionally substituted with oxo , (d) C4+-Cs
alkanoyl optionally substituted with 1 or 2 of C,-Cs alkyl, C1-Cs alkoxy, Cu-
Cs cycloalkyl, cyano, hydroxy, oxg, halogen, halo C4-Cs alkyl, hydroxy G-
Cs alkyi, amino, mono- or di-(C+-Cs alkyl) aming, C3-Ce cycloalkyl, phenyi,
5-8 membered hetercaryl, wherein each C4-Cs alkyl and C3-Cs cycloalkyl

on the alkanoyi is optionally substituted with halogen, hydroxy or aming,
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and wherein each cycloalkyl, phenyl and hetercanyl on the alkanovl is
aptionally substiluted with C+-Cs alkyi, C1-Cs alkoxy, halogen, amino,
hydroxy, or cyano, (xil) Cs-Cs oycloalkyioxy, (xill) phenyi, (xiv) phenyl{C+-Cs
alkanoyl), (o) 5-7 membered heterocyclyl, or {xvi) 5-8 membered
heteroaryl, wherein each phenyl, 5-7 membered heterocychyt and 5-6
membered hetergaryl is optionally substituled with one to four C4-Cs alkyl,
C1-Cx alkoxy, halogen, hydroxy, cyano, oxo, amine, mono- or di{C-Ca
alkyhamino, amino{C-Cs) alkyl, mono- or di{C+-Cs alkyDamino{C-Cs) alkyl,

ar aming- or mono- or di{C+-Ca) alkylaminocarbonyl.

2. A compound according to claim 1, wherein R® and R represent hydrogen.

3. A compound according 1o claim 1, wherein one of R® and R® represents hydrogen

and the other represents ©+-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 R and R® independently represent C-
Ce alkyl.

8. A compound according to any of claims 1-5, wherein R is H.

7. A compound according to any of claims 1-5, wherein R is CHa.

8. A compound according to any of ciaims 1-5, wherein R' is H or CHa.

g. A compound according to any of claims 1-8, wherein R? is phenyl or g 5-7 membered

heteroaryl, each of which is substituted with 1, 2 or 3 R" groups.

18, A compound according to any of claims 1-8, wherein R? is phenyl or a 5-7 mambered
heteroaryl, each of which is substituted with 1, 2 or 3 R" groups, and at least one R™ group
is -C{CIORA,

-389-



WO 2024/238221 PCT/US2024/028261

1. A compound according o any of claims 1-8, wherein R? is phenyl, pyridiny, thienyl,
thiazolvl, oxazolyl, isoxazolyl, isothiazolvl, imidazolyl, pyrazolvl, pyrazinyi, pyridazinyl or

pyrimidiny!, each of which is optionally substitulsd with 1-5 R

12. A compound according to any of claims 1-8, whersin R? is phenyl or pyridinyl, sach of

which is optionally substituted with 1-5 R12,

13. A compound according to any of claims 1-8, wherein R? is phany! or pyridinyl, each of

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

14, A compound according to any of claims 1-10, whersin R3is C+-Cs alkyl, wherein ths

alkyl group is unsubstiluted, substituted with 1-5 halo groups, or perfluorinated.

15, A compound according to any of claims 1-10, wherein R%is C+-Cs alkyl, wherein the

alkyl group is unsubstituted, substituled with 1-5 halo groups, or perflucrinated.

16, A compound according to any of claims 1-10, whersin R3is C+-Cs alkyl.

17. A compound according to any of claims 1-10, wherein RYis ethyl or RS is methyl.

18. A compound according to any of claims 1-17, whersin R is hydrogen, C+-Cs akkyl,

haloC+-Cs alkyl, halogen, cyano, Cs-Ce cycloalkyl, or Cs-Ce cycloalkylCe-Cs alkyl).

19. A compound according to any of claims 1-17, wherein RS is phenvl or 5-8 membered
heteroaryl, wherein each cycloalkyl, phenyl and heteroaryl is oplionally substituted with 1-3 of

halogen, hydroxy, Ci-Cs alkyl, C+-Cs alkoxy, cyano, amino, or mong- or di{C+-Cq) alkyl amino.

20, A compound ascording to any of claims 1-17, wherein R is hydrogen, C+-Cs alkyl,

haloC4-Cs alkyl, halogen, cyano, cyclopropyt, or cyclopropyl{C-C: alkyh).

21. A compound according to any of claims 1-17, wherein R is methyl, ethyi, cyclopropyl

Or cyano.

22 A compound ascording to any of claims 1-17, wherein R is methyi or cyano.
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23, A compound according to any of claims 1-17, wherein RS is C+-Cs alkyl, halogen,

cyano, cyclopropyl, or eyclopropylCq-Cs alkyl).

24, A compound according to any of claims 1-17, wherein R is hydrogen, halogen,

hydroxy, cyano or aming.

25, A compound acgording to any of claims 1-17, wherein RS is phenyi or 5-8 membered
heteroaryl, where each cycloalkyl, phenyl and heleroaryl is optionally substituted with 1-3 of

halogen, hydroxy, C-Gs alkyl, C+Cy alkoxy, cyano, aming, or mono- or di{C-Cy) alkylamino.

26, A compound according to any of claims 1-17, wherein R® is phenyl or 5-8 memberad
heteroaryl, where each cycloalkyl, phenvl and heterparyl is optionally substituled with 1 or 2
of halogen, hydroxy, G1-C; alkyl, C+-C2 alkoxy, cyano, amino, or mono- or di(C-Cy)

alkylamino.

27. A compound according to any of claims 1-28, wherein R? is optionally substituted

phernyl,

28, A compound according to any of claims 1-28, whersin R? is optionally substituted

pyridinyl.

29, A compound according to any of claims 1-27, wherein R* is hydrogen, fluoro, chioro,

methyl, ethyl, trifluoromethyl or cyano.

30. A compound according to any of claims 1-27, whersin R4 is hydrogen, fluore, chioro,

methyl, ethyl, trifluoromethyl or cyano.

31, A compound according to any of claims 1-27, wherein R* is fluoro, chioro, methyl,

gyciopropyt or cyano.

32. A compound according to any of claims 1-27, wherein R4is fluoro, methyl or cyano.

33, A compound according to any of claims 1-32, wherein R represenis C-Ce aliyl, Cs-

Cs cycloalkyl or Cx-0s cycloalkyi{(C1-Cx atkyl);
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34, A compound according o claim 1-32, whersin R represents NRTRS,

38. A compound according to claim 34, wherein R’ is hydrogen and R® represents

hydrogen, C1-Ce alkyl, C:-Ce cvcloalkyl or Ca-Cs cycloalkyli(C1-Cs alkyl).

38, A compound according to claim 34, wherein R7 and R? together with the nitrogen to
which they are atiached form ring Q, wherein ring Q is
a 3-7 membered monocyclic heterocyell group, and
the heterocyelyl group is optionally substituted with 1-4 R groups, wherein each R% is

independently C1-Ce alkyl, C1-Cs alkoxy, Cs-Cs cycloalkyl, cyvano, hydroxy, oxo,
halogen, halo ©4-Cs alkyl, hydroxy Gi-Cs alkyl, amine, mono-~ or di-{C+-Cs alkyh
amine, or phenyl or phenyl{C4-Cx atkanoyl) where each phenyl is optionally
substituted with C1-Cs alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, amino, or

mong- or difC4-Cs alkyhaming.

37. A compound according to claim 34, wherein R7 and R® together with the nitrogen to
which they are attached form ring Q, whereinring Q is
a 3-7 membered monoocyclic heterocyclyl group, and
the heterocyelyl group is fused {0 an aromalic or non-aromatic ring containing 3-8 ring
members of which 1 or 2 are gplionally nifrogen atoms and the remainder carbons,
wherein
the fused heterocyelyl group is optionally substituted, on an aromatic or non-
aromatic portion, with 1-4 R® groups, wherein sach RYis indepandently Ci-Cs
aliiyl, C1-Cs alkoxy, Cs-Cs oycloalkyl, cvano, hydroxy, oxo, halogen, halo C-Ca
atiyl, hydroxy C+-Cs alkyl, amino, mono- or di-{C+-Cs alkyl) amino, or phenyi or
phenyl(C.-Cs alkanovyl) where each phenyl is oplionally substituted with C4-Cz
alkyl, C1-Cs alkoxy, halogen, hydroxy, cyvano, amino, or mong- of di{Gq-Cs

alkyhaming.

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 monocydclic heterseyclyl group, and
the heterocyclyl group forms a spirocyclic ring system having up to 10 total ring
members with a carbon atom from the monooyclic heterocyclyl group and
additional carbon or hetero aloms, wherein
wherein the spirocyclic ring system is optionally substituted with 1-4 R® groups,
wherein each RY is independently C1-Cs alkyl, C1-Cq alkaxy, C3-Cs cycioaikyl,
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cyano, hydroxy, oxo, halogen, halo Ci-Cs alkyl, hydroxy C4-Cs alkyl, amingo,
mono-~ or di-{C1-Cs alkyl) amino, or pheny! or phenyl{C+-Cs alkanoyl) where
each phenylis optionally substituted with C4-Cs alkyl, C1-Cs alkoxy, halogen,

hydroxy, cyano, amino, or mono- or difC+-Cs alkyhamino.

39, A compound according to claim 34, wherein R7 and R® {ogsther with the nitrogen to
which they are attached form a piperidinyl, piperazinyl or morpholiny! group, each of which is
optionally substituled with 1-4 R® groups, wherein each R is independently C1-Ces alkyl, £1-Cs
alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo, halogen, hale C+-Cs alkyl, hydroxy C4-Ce alkyl,
aming, mono- or di-(C+-Cs alkyl) amino, or phenyi or phenvl{C1-Cs alkanoyl) where sach
phenyl is optionally substituted with C4-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy, cyano,
amino, or mong- of di{C+-Cs alkyhamino.

44, A compound according to claim 34, wherein R7 and R® together with the nifrogen to
which they are attached form a piperidinyl, piperazinyl or morpholiny! group, each of which is
opiionally substituted with 1-4 R® groups, wherein each R is independently C-Cs alkyl, C-Cs
alkoxy, Cz-Cs cycloalkyl, cyano, hydroxy, oxo, halogen, halo C+-Cs alkyl, hydroxy C4-Cz alkyl,
aming, or mono- or di-(C~Cs alkyl) amino,

41, A compound according to claim 34, wherein R7 and R? together with the nitrogen o
which they are attached form a piperidinyl, piperazinyl or morpholiny! group, each of which is
optionally substituted with 1-4 R® groups, wherein each R is independently methyl, sthyl,

methoxy, ethoxy, eyvano, fluoro, chioro, triflucromethyl, cyclopropyl, or eyclopropyimethyl.

42, A compound according claim 1, wherein the compound is of formula (D or {iD

~ ] -
HOC— HO, G
R . SNV
(R“‘,q (Ru\}m
{h (i

whereinnis 8,1, 2, 3or4; and
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mis 0, 1, 2o0r3.

43, A compound according claim 42, wherein the compound is of formula (Ii-A)

44.

45, A compound according to any one of claims 42 10 44 or a pharnmaceutically acceptable
salt thereot, wherein:
Riis H, C+-Cs alkyl, or Cs-Cs cycloalkyl;
each R is independently C1-C4 alkyl, -ORA, -C{OIORA, (C1-Cs
atkyh-ORA -C{OINRMN,, cyane, or halogen;
each RAis independantly H, C+-Cs alkyl, or Ca-Cs cycloalkyl, and
R s C+-Cx alkyl or C-Cs cyclnatkyl, and
R4is H, C+-Cs alkyl, C+-Cs cycloalkyl, oyano, or halo, wherein each C-Ca alkyl is

optionally substituted with 1-5 halo groups.
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46, A compound according o any of claims 42-48 wherein R% is C+-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 R4 is M, C-Cs alkyt, Cs-Cy

cycioalkyl or cyvano,

4%, A compound according to any of claims 42-47 wherein R is hydrogen and R®

represants hydrogen, C4-Cs alkyl, C2-Cs cycioalkyl or Cs-Ce oycloaliyl{C--Cs atkyh.

50. A compound according to any of claims 42-47 wherein R™ reprasents NRR® gnd R7
and R iogether with the nitrogen to which they are gtiached form ring Q, and ring Q is a G-

Cs heterocyciyl

51, A compound according to any of claims 42-47 wherein R represenis NRTR® and RY
and R? together with the nitrogen 1o which they are attached form ring @, and ring Q is
aziridinyt, azetidinyl, pyrrolidiny, piperazinyl, morpholinyl, piperidinyl, or azepanyl, each of
which is optionally substituted with 1-2 R® groups, wherein each R is independently C+-Cq
alkyl, C+-Cs alkoxy, Ca-Ce cycloalkyl, cyano, hydroxy, oxo, halogen, halo C-Cs alkyl, hydroxy
G1-Cs alkyl, amine, mono- or di-(C+-Cs alkyl) amino, phenyl, 5-7 membered heterocychyl, or 5-
& membered hetergaryt where each phenyl, 5-7 membered heterocyclyl and 5-6 membered
heteroaryl is optionally substituted with one o four C4+-Cs alkyl, C+-Cs alkoxy, halogen,

hydroxy, cyano, aming, or mono- or di{G-Cs alkyl}aming.

52. A compound according to any of claims 42-47 wherein R represents NR'R® and R’
and R togethar with the nitrogen 1o which they are altached formring Q, and fing Q is
aziridinyt, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyi, morpholinyl, or azepanyl, each of

which is gptionally substituled with 1, 2, 3 or 4 halogens.

53. A compound according to any of claims 42-47 wherein R™ reprasents NR'R? and R7
and RO together with the nitrogen to which they are attached form ring Q, and ring Q is 3 5-6
membered monocyclic heterocycelyl group fused o an aromatic or non-aromatic ring
containing 3-6 ring members of which 1 or 2 are oplionally nitrogen atoms and the remainder
carbons, and the fused ring system is optionally substituted, on either ring, with 1-4 R®

groups, wherein each R® is independsnily C+Cs alkyl, C4-Co alkoxy, Ca-Cs cycloalkyl, cyano,
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hydroxy, oxo, halogen, halo C+-Cs alkyl, hydroxy C1-Cs alkyl, amino, or mono- or di-{C+-Cs

alkyd amino.

54, A gompound according to any of claims 42-47 wherein RS represents NR'R® and R/
and R? together with the nitrogen 1o which they are attached form ring &, whers ring Q is a

group of the formula:

e (R'H )m

wherein

each ring A is a 3-8 membered carbocydlic ring or 3-8 membered heterocyclic ring,

mis 9, 1,2, 3 or4d;

nisg, 1ora;

pand rare independently 1 or 2, provided that the sumofpandris 2 or 3;

each R™ and R" is independently C+-Cq alkyl, C1-Ce alkoxy, halogen, cyvano,
hydroxy, hydroxy C+-Cs alkyl, amino, mono- or di{C+-Cs alkyly amino, C3-Cs
cycloalkyl, phenyi or 5-6 membered hetercaryi, where sach cycloalkyl, phenyl
and hetercaryl is optionally substituted with 1-3 of halogen, hydroxy, G+-Cs

alkyl, C4-Cs alkoxy, cyans, amino, or mono- or di{C+-Cs) alkyl amino.

58, 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, piperaziny! or morpholinyt group,
each of which is optionally subsiituled with 1-4 R¥ groups, wherain each R° is independenily
C+Cs alkyl, C1-Cs alkoxy, C=-Ce cycinalkyl, cyano, hydroxy, oxo, halogen, halo C4-Cs alkyl,
hydroxy Ci-Cs alkyl, amino, mono- or di-{(C1-Cs alkyl) amino, or phenyl or phenyl{C+-Cs
alkanoyl) where each phenvl is optionally substituted with C1-Cs alkyl, C4-Cz alkoxy, halogen,

hydroxy, cyano, aming, or mong- or di(C1-Cs alkyllaming.

58. A compound according to any one of claims 42-47, wherein R7 and R® fogsther with
the nitrogen to which they are attached form a piperidinyl, piperaziny! or morpholinyl group,
each of which is optionally substituted with 1-4 R® groups, wherein each RY is independently
C-Ca alkyl, Ci-Cs alkoxy, Cs-Cs cycloalkyl, cvano, hydroxy, oxo, halogen, halo C4-Cs altkyl,

hydroxy G-Cs alkyl, amino, or mono- or di-(C4-Cs alkyh amino.
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57. A compound according o any one of claims 42-47, wherein R7 and R® together with

the nitrogen o which they are attached form a piperidinyl, piperaziny! or morpholinvl group,

each of which is optionally substituied with 1-4 R® groups, wherein each R is independently
methyl, ethyl, methoxy, ethoxy, cyano, fluore, chioro, triffucromethyl, cyclopropyl, or

cyciopropyimethyl.

58. A compound of Formula (V)

(v}

or a pharmaceutically accepiable salt, prodrug, solvaie, hydrate, isomer, deulerated form, or

taulomer thereof, wherein:

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

RZ is phenyi or a2 5-8 memberad heteroary! group, wherein each phenyi and hatercaryt is
optionally substituted with 1-5 R'%;
gach R%is independently C1-Cy alkyl, -ORA, -C(O}ORA, (C4-Cs

atkyh-ORA, -C{OINRMY,, cyano, or halogen;
each R%is independently H, C+-Cs alkyl, or Ca-Cs eycloalkyl, and

R2is C+-C» alkyl optionally substituted, polysubstituted or persubstituted with fluoro, Ca-Cs
cycloalkyl, C+Cs alkenyl, Co-Cs alkynvi, or Cs-Cq cycloalkenyt,

R4is H, halogen, C-Cs alkyl, Cs-Cs cycioalkyl, C+-Cs altkenyl, C~Cs alkynyi, or Cs-Cs
cycioalkenyl or cyano, wherein each C1-Cs alkyl and Cz-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R and R% independently represent H or C~-Ce alkyl;

RS is £+-Ca alkyl, cyclopropyl, bromo, chiore, fluore, cyane, or triflucromethyl;

R5A represents NRTRE, Ci-Cs alkyl, Ca-Cs cycloalkyl, Ca-Co cyeloatkyl{C+-Cs alkyh, phanyl
or 5-6 membered heteroaryl, wherein each C1-Cp alkyl, C3-Cs oycloalkyl, C5-Cs
cycloalkyl{C1-Cs alkyl), phenyt and heteroaryl is optionally substituied with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, C-Cs alkyl, ©1-Cs alkoxy, cyano, amine, or mono-
or di{C+-Cs} alkyl aming;

R’ represents H or C4-Cs alkyl;
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59.

R rapresent H, C+-Cq alkyt, C5-Cs cycloalioyt or Ca-Cs cycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, Ca-Cs oycloalkyl and Ca-Cs cycloalkyl{Cq-Ca alkyl) is optionally substituled
with 1-3 of halogen, halo(C+-Cy alkyh), hydroxy, C+Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{(C+-Ca} aikyl amino; or

R7 and R® fogether with the nifrogen 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 {o an aromatic or non-aromatic ring containing 3-6 ring
members of which 1 or 2 are optionally nifrogen, oxygen or sulfur atoms and
the remaindesr carbons, or
with a carbon atom from the monocyclic heterocyelyl group and additional carbon

or hetero atoms, forms a spirocychic ring system having up (o 10 {otal ring

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

seleclied 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 () C1-Cs
alkyl, () C+-Cs alkoxy, (il CxCs cycloalkyl, (V) cyano, (i) hydroxy, (v) 0Xo,
{vi} halogen, (i) halo C+-Cs alkyl, (viil} hydroxy C1-Cs alkyl, () amino, (X
mono- or di-{Cq-Cs alkyh amino, @) C.-Cs alkanoy! optionally substituted
with 1 or 2 of C-Cx alkyl, C1-Cs alkoxy, Cx-Cs cycloalkyl, cyano, hydroxy,
oxg, halogen, halo C4-Cs alkyl, hydroxy C1-Cs alkyl, amine, or mono- or di-
{C+-Cs alkyh aminc, wherein each C+Cs alkyl or C»-Cs cycloalkyl on the
alkanoyl is optionally substituted with halogen, hydroxy or amino, or (xii)
CsCs cycloalkyloxy, or (i) phenyl, phenyl{C+-Cs alkanoyl), 5-7 membesred
heterocyclyl, or 5-86 membered heteroaryl where each phenyl, 5-7
membered heterocyclyl and 5-8 membered heteroaryt is optionally
substituted with one to four C1-Cs alkyl, C4+-Cs alkoxy, halogen, hydroxy,

CYaNo, OXO, aming, or mong- or di{C+~-Cs alkyhaming.

A compound of Formula ((V-A).
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(V-A)

or a pharmaceutically acceptable saft, prodrug, solvate, hydrate, isomer, deuterated form, or

fautomer thereof, wherein:

RYis H, C-Cs alkyl, or Cs-Cs cycloalkyl

RZis phenyl or a 5-6 membered heteroaryl group, wherein each phenyi and heteroanyt is
optionally substituted with 1-5 R1%;
gach R%is independently C4-C, alkyl, -OR?, -C{OIORA, (C1-Cs

alkyD-ORA, -C{OIN(RM),, oyang, or halogen:
each RA s independently H, C+-Cs alkyl, or Cs-Cs cycloalkyl; and

R s C+-Cs alkyt optionally substifuted, polysubstituled or persubstituted with fluore, C2-Cs
cycloalkyl, C+-Cs atkenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyt,

R4is H, halogen, C-Ca alkyl, Cs-Cs cycioaikyl, C+-Cs atkenyl, Co-Cx alkynyi, or Cs-Cs
cycloalkenyl 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 £4-Cs alkyl;

R represents NRRS, C:-Cs alkyl, Cs-Cs cycioalkyl, Cs-Ce cyoloalkyl{C4-Cs alkyh, phenyl
or 5-8 memberad heteroaryl, wherein each C1-Cg alkyl, C3-Cs cycloalkyl, Cs-Cs
cycloalkyl{Cq-Cs alkyl), phenyl and hetercaryl is optionally substiluted with 1-3 of
halogen, halo{C+-Cs atkyl), hydroxy, C1-Cz alkyl, C-Cz alkoxy, cyans, aming, or mono-
or di{C+-Ca) alkyl aming;

R rapresents H or C4-Cs atkytl;

R rapresent H, C+-Cq alkyt, C5-Cs cycloalioyt or Ca-Cs cycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, Ca-Cs oycloalkyl and Ca-Cs cycloalkyl{Cq-Ca alkyl) is optionally substituled
with 1-3 of halogen, halo{C+-Cs alkyh, hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{C-Ca) alkyt aming; or

R7 and R® fogether with the nifrogen to which they are attached form ring Q, wherein 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 opticnally nitrogen, oxygen or sulfur atoms and
the remainder carhons, or
with a carbon atom from the monocyclic hetercoyclyl 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 hetere atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is optionally substifuted, on an aromatic or non-aromatic
portion, with 1-4 R? groups, wherein each R is independently () CG4-Ce alkyl,
iy C1-Cs alkoxy, (il) Ca-Cs cycloalkyl, (W) cyano, (i) hydroxy, (v oxo, {vi}
halogen, {vil) halo C+-Cs alkyl, {viil) hydroxy C+-Cs alkyl, (B0 amino, (¢ mono-
or di-{C4-Ce alkyly amino, {xi) C»-Cs alkanoyl optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cz alkoxy, Cz-Cs cycloalkyl, cvano, hydroxy, oxo,
halogen, halo C4-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyh aming, wherein each C~Cs alkyl or C2-Cs cycloalkyl on the alkanoyl is
optionally substituled with halogen, hydroxy or aming, or () Cs-Cs
cycloalkyloxy, or (il phenyl, phenyi{Ci-Cs alkanoyl), 57 membered
heterocyclyl, or 58 membered hetercaryl where each phenyl, 5-7
membered heterocyolyl and 56 membered hetercaryl is optionally
substituted with one to four C+-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy,

Ccyano, Oxo, aming, or mono- or di{C-Cs alkyhaming.

&0, A compound of Formula ((V-B):

Rﬁ/—\
R Nag - C1-C atky!
° I L
RS o "N R’)A
R A
R
RZ
(IV-B}

ar a pharmacsutically acceptable sall, prodrug, solvate, hydrate, isomer, deuterated form, or
tautomer thereof, wherein:

RYis M, C+-Cz alkyl, or C3-Cs cycloalkyi;

R7is phenyt or a 5-8 membered hetsroarnyl group, wherein each phenyl and hetercanyd is

optionally substiluted with 1-5 R1Z;
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each R¥%is indspandently Ci-Cq allyl, -ORA, -C{OIORA, {(C1-Cs
atkyh-ORA -C{OINRMN,, cyane, or halogen;
each RAis independantly H, C+-Cs alkyl, or Ca-Cs cycloalkyl, and

R¥is C+1-Cx alkyl optionally substituted, polysubstituted or persubstituted with fluore, Cs-Ce
cycloalkyl, C+Cs alkenyl, Co-Cz alkynvl, or Cs-Cs cycloalkenyt,

R4is H, halogen, C-Cs alkyl, C3-Cs cycloaikyl, C+-Ca alkenyl, C.-Cs alkynyi, or Cs-Ce
cycloalkenyt 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 C4-Ce alkyl;

R® represents NR7TRE, C+-Cs alkyl, Ca-Cs cycloalkyl, C3-Cs cycloatkyl{T-Cs alkyh), phenyi
or 5-8 membered heteroaryl, wherein each C1-Cs alkyl, T3-Cs oycloalkyl, C5-Cs
cycloalkyl{C~Cs altkyl), phenyt and helercaryl is oplionally substituted with 1-3 of
halogen, halo(C+-Cs alkyl), hydroxy, C~Cs alkyl, C1-Cs alkoxy, cyans, amine, or monoe-
or di{C+-Cs) alkyl amino;

R7 represents H or C-Cs alkyl;

RE reprasent H, C+-Cs alkyt, Ca-Cs cycloaikyl or Cs-Ces oycloaliyl{C-Cs alkyl) wherein sach
C1-Cs alkyl, Cz-Cs cycloalkyl and Cs-Cp cycloalkyl(Ci-Cs alkyl) is optionally substituted
with 1-3 of halogen, halo{C-Cs alkyh, hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyano,
aming, or monoe- or di{C4-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 heterocyolyl group, wherein the heterocychyl 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 heterooycivl 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 hetere aloms
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 () C+-Ce alkyl,
iy C+-Cs alkoxy, (i C3-Cs cycioalkyl, (iv) cyano, (i} hydroxy, () oxo, (v}
halogen, (vii) halo C+-Cs alkyl, (i) hydroxy C+-Cs alkyl, (b0 amino, X} mono-
or di-{C4-Cp alkyl} amino, (i) C»-Cs alkanoyt optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, Ca-0s cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C4-Ca alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-(C-Cs

alkyl) aming, wherein each C~Cs alkyl or C3-Cs cycloalkyl on the alkanoyl is
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aptionally substituted with halogen, hydroxy or amino, or (X)) Cz-Cs
cycloalkyloxy, or (i) phenyl, phenyi{Ci-Czx alkanoyl), 57 membered
heterocyelyl, or 5-8 membered heteroaryl where each phenyl, 5.7
membered heterocyclyl and 56 membered hetercaryl is optionally
substituted with one 1o four C-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

Cyano, oxo, amino, or mono- or di{C-Cs alkylamino.

81. A compound of Formula (IV-C):

(V-C)

or a pharmaceutically accepiable salt, prodrug, solvaie, hydrate, isomer, deulerated form, or

taulomer thereof, wherein:

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

R? is phenyi or a 5-8 membered heteroaryl group, wherein each phenyi and hetercaryt is
optionally substituted with 1-5 R'%;
each R¥%is indspandently Ci-Cq allyl, -ORA, -C{OIORA, {(C1-Cs

atkyh-ORA -C{OINRMN,, cyane, or halogen;
each R%is independently H, C+-Cs alkyl, or Ca-Cs eycloalkyl, and

R is C+-Cx alkyl optionally substituted, polysubstituted or persubstifuted with fluore, Cs-Ce
cycloalkyl, C-Cs alkenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyt;

R4is H, halogen, C-Cs alkyl, Cs-Cs cycioalkyl, C+-Cs altkenyl, C~Cs alkynyi, or Cs-Cs
cycloalkenyl or cyano, wherein each ©-Cs alkyl and Cs-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R and R® independently rapresant M or C-Ce alkyl:

R% represents NRTRE, C+-Cs alkyl, C2-Cs cycioalkyl, C3-Cs cycloalkyl{C-Cs alkyh), phenyl
or 5-8 membered heteroaryl, wherein each C1-Cs alkyl, T3-Cs oycloalkyl, C5-Cs
cycloalkyl(C1-Cs alkyl), phenyt and heleroaryl is optionally substituled with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, C~Cs alkyl, C1-Cs alkoxy, cyanoe, amine, or mono-
or di{C+-Cs) alkyl amino;

R represents H or C1-Cs alkyl;
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82.

R rapresent H, C+-Cq alkyt, C5-Cs cycloalioyt or Ca-Cs cycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, Ca-Cs oycloalkyl and Ca-Cs cycloalkyl{Cq-Ca alkyl) is optionally substituled
with 1-3 of halogen, halo(C+-Cy alkyh), hydroxy, C+Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{(C+-Ca} aikyl amino; or

R7 and R® fogether with the nifrogen 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 {o an aromatic or non-aromatic ring containing 3-6 ring
members of which 1 or 2 are optionally nifrogen, oxygen or sulfur atoms and
the remaindesr carbons, or
with a carbon atom from the monocyclic heterocyelyl group and additional carbon

or hetero atoms, forms a spirocychic ring system having up (o 10 {otal ring

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

selecled from nitrogen, sulfur and oxygen atoms, and

whearein each ring G is optionally substituted, on an aromatic or non-aromatic
portion, with 1-4 R® groups, wherein each R is independeantly (i) C1-Cs alkyl,
{iiy C1-Cp alkoxy, () Ca-Cs cycloalkyl, (ivy cvano, (i) hydroxy, (v) oxo, (vi)
halogen, (vil) halo C-Cs alkyl, (viil) hydroxy G+-Cg alkyl, (0 aming, () mono-
or 4i-{C1-Cp alkyly amino, 0d) Co-Ce alkanoy! optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cs alkoxy, CsCs cycloalkyl, cyano, hydroxy, oxo,
halogen, halo C-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+4-Cs
alkyh amino, wherein each C1-Cs alkyl or Cs-Cg cycloalkyl on the alkanoyl is
optionally substiluted with halogen, hydroxy or amino, or i) Cz-Cs
cycloalkyloxy, or (ki) phenyl, phenyi{C,-Cz alkanoyl), 5-7 memberad
heterocyclyl, or 58 membered helercaryl where each phenyl, 5.7
membered helerocyclyl and 56 wmembered heteroaryl is oplionally
substituted with one {o four C4-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

CYaNo, OXO, aming, or mong- or di{C+~-Cs alkyhaming.

A compound of Formula (VD)
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(V-D)

or a pharmaceutically acceptable saft, prodrug, solvate, hydrate, isomer, deuterated form, or

fautomer thereof, wherein:

RYis H, C-Cs alkyl, or Cs-Cs cycloalkyl

RZis phenyl or a 5-6 membered heteroaryl group, wherein each phenyi and heteroanyt is
optionally substituted with 1-5 R1%;
gach R%is independently C4-C, alkyl, -OR?, -C{OIORA, (C1-Cs

alkyD-ORA, -C{OIN(RM),, oyang, or halogen:
each RA s independently H, C+-Cs alkyl, or Cs-Cs cycloalkyl; and

R s C+-Cs alkyt optionally substifuted, polysubstituled or persubstituted with fluore, C2-Cs
cycloalkyl, C+-Cs atkenyl, Co-Cs alkynyl, or Cs-Cs cycloalkenyt,

R4is H, halogen, C-Ca alkyl, Cs-Cs cycioaikyl, C+-Cs atkenyl, Co-Cx alkynyi, or Cs-Cs
cycloalkenyl 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 £4-Cs alkyl;

R represents NRRS, C:-Cs alkyl, Cs-Cs cycioalkyl, Cs-Ce cyoloalkyl{C4-Cs alkyh, phenyl
or 5-8 memberad heteroaryl, wherein each C1-Cg alkyl, C3-Cs cycloalkyl, Cs-Cs
cycloalkyl{Cq-Cs alkyl), phenyl and hetercaryl is optionally substiluted with 1-3 of
halogen, halo{C+-Cs atkyl), hydroxy, C1-Cz alkyl, C-Cz alkoxy, cyans, aming, or mono-
or di{C+-Ca) alkyl aming;

R rapresents H or C4-Cs atkytl;

R rapresent H, C+-Cq alkyt, C5-Cs cycloalioyt or Ca-Cs cycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, Ca-Cs oycloalkyl and Ca-Cs cycloalkyl{Cq-Ca alkyl) is optionally substituled
with 1-3 of halogen, halo{C+-Cs alkyh, hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyano,
aming, or mono- or di{C-Ca) alkyt aming; or

R7 and R® fogether with the nifrogen to which they are attached form ring Q, wherein 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 opticnally nitrogen, oxygen or sulfur atoms and
the remainder carhons, or
with a carbon atom from the monocyclic hetercoyclyl 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 hetere atoms

selected from nitrogen, sulfur and oxygen atoms, and

wherein each ring Q is optionally substifuted, on an aromatic or non-aromatic
portion, with 1-4 R? groups, wherein each R is independently () CG4-Ce alkyl,
iy C1-Cs alkoxy, (il) Ca-Cs cycloalkyl, (W) cyano, (i) hydroxy, (v oxo, {vi}
halogen, {vil) halo C+-Cs alkyl, {viil) hydroxy C+-Cs alkyl, (B0 amino, (¢ mono-
or di-{C4-Ce alkyly amino, {xi) C»-Cs alkanoyl optionally substituted with 1 or
2 of C-Cs alkyl, C+-Cz alkoxy, Cz-Cs cycloalkyl, cvano, hydroxy, oxo,
halogen, halo C4-Cs alkyl, hydroxy C+-Cs alkyl, amino, or mono- or di-{C+-Cs
alkyh aming, wherein each C~Cs alkyl or C2-Cs cycloalkyl on the alkanoyl is
optionally substituled with halogen, hydroxy or aming, or () Cs-Cs
cycloalkyloxy, or (il phenyl, phenyi{Ci-Cs alkanoyl), 57 membered
heterocyclyl, or 58 membered hetercaryl where each phenyl, 5-7
membered heterocyolyl and 56 membered hetercaryl is optionally
substituted with one to four C+-Cs alkyl, C4-Cs alkoxy, halogen, hydroxy,

Ccyano, Oxo, aming, or mono- or di{C-Cs alkyhaming.

63, A compound of Formula (IV-E)

(IV-£}
ar a pharmacsutically acceptable sall, prodrug, solvate, hydrate, isomer, deuterated form, or

tautomer thereof, wherein:
RYis M, C+-Cz alkyl, or C3-Cs cycloalkyi;
R7is phenyt or a 5-8 membered hetsroarnyl group, wherein each phenyl and hetercanyd is

optionally substiluted with 1-5 R1Z;
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each R¥%is indspandently Ci-Cq allyl, -ORA, -C{OIORA, {(C1-Cs
atkyh-ORA -C{OINRMN,, cyane, or halogen;
each RAis independantly H, C+-Cs alkyl, or Ca-Cs cycloalkyl, and

R¥is C+1-Cx alkyl optionally substituted, polysubstituted or persubstituted with fluore, Cs-Ce
cycloalkyl, C+Cs alkenyl, Co-Cz alkynvl, or Cs-Cs cycloalkenyt,

R4is H, halogen, C-Cs alkyl, C3-Cs cycloaikyl, C+-Ca alkenyl, C.-Cs alkynyi, or Cs-Ce
cycloalkenyt or cyano, wherein each C4-Cs alkyl and Cs-Cs cycloalkyl is optionally
substituted with 1-5 halo groups;

R is bromo, chioro or flucro,

R and R® independently rapresant M or C-Ce alkyl:

R® represents NR7TRE, C+-Cs alkyl, Ca-Cs cycloalkyl, C3-Cs cycloatkyl{T-Cs alkyh), phenyi
or 5-8 membered heteroaryl, wherein each C1-Cs alkyl, T3-Cs oycloalkyl, C5-Cs
cycloalkyl{C~Cs altkyl), phenyt and helercaryl is oplionally substituted with 1-3 of
halogen, halo(C+Cs alkyl), hydroxy, C~Cs alkyl, C1-Cs alkoxy, cyanoe, amine, or mono-
or di{C+-Cs) alkyl amino;

R7 represents H or C-Cs alkyl;

RE represent H, ©41-Cs alkyl, Ca-Cs cycioalky! or C5-Ce oycloalkyl{C-Cs alkyl) wherein each
C1-Cs alkyl, Cz-Cs cycloalkyl and Cs-Cp cycloalkyl(Ci-Cs alkyl) is optionally substituted
with 1-3 of halogen, halo{C-Cs alkyh, hydroxy, C+-Cs alkyl, C1-Cs alkoxy, cyano,
amino, or mono- or di{C-Cx) alkyl amino; or

R and R® togethar with the nitrogen to which they are attached form ring Q, whersin 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 atom from the monocyclic heterooycivi 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 hetere aloms
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 () C+-Ce alkyl,
{iy C1-Cs alkoxy, (i) CsCs cycioalkyl, vy cyano, (i) hydroxy, (v} oxo, {vi}
halogen, (vii) halo C+-Cs alkyl, (i) hydroxy C+-Cs alkyl, (b0 amino, X} mono-
or di-{C4-Cp alkyl} amino, (i) C»-Cs alkanoyt optionally substituted with 1 or
2 of C-Cs alkyl, C+Cs alkoxy, Cs-Cs cycloalkyl, cyano, hydroxy, oxo,

halogen, halo C-Cs alkyl, hydroxy C+-Cz alkyl, amino, or mono- or di-{C+-Cs
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alkyly amino, wherein each C1-Cs alkyl or C5-Ce cycloalkyl on the alkanoyl is
aptionally substituted with halogen, hydroxy or amino, or (xi) CzCs
cycloalkyloxy, or (i) phenyl, phenyi{Ci-Czx alkanoyl), 57 membered
heterocyelyl, or 5-8 membered hetercaryl where each phenyl, 5-7
membered heterocyclyl and 56 membered hetercaryl is optionally
substituted with one 1o four C-Cs alkyl, C-Cz alkoxy, halogen, hydroxy,

Cyana, OXo, armino, or mono- or di(C-Ca alkylyamino.

84, A compound according o claim 1, which is:
2-{(1-{2-cyano-7T-methvi-3-(piperidin-1-yhgquinoxalin-5-
yhethyhamino)benzoic acid;
2-{(1-{2-cyano-3-{iscindolin-2-yh-7-methylguinoxalin-5-
yhethyhaminolbenzoic acid,
2-{(1-{Z-cyano-3-{4 4-diflucropiperidin-1-yh-7-methyiguinoxalin-5-
yhethyhaminoybenzoic acid,
g-chioro-3-((1-2~-cvano-3-(4 4-difluoropiperidin-1-yl)-7-
methviquinoxalin-5-yhethylamino)picolinic acid;
2-{(1-{Z2-cyano-3-(iscindolin-2-yh-7-methyiquinoxalin-5-
yhethyhaminoybenzoic acid;
g-chloro-3-((1-(2~-cyano-3-(6,6-difluoro-3-azabicycio]3.1 . 1lheptan-3-
yi-7-methviguinoxalin-8-yhethyhamino)picolinic acid;
g-chloro-3-((1-(2-cyano-3-(6,6-difluoro-Z-azabicyclof2 .2 1lheptan-2-
yi-7-methyiguinoxalin-s-yhethyhamino)picolinic acid;
g-chloro-3-((1-2-cyano-3-(3, 3-difluoropiperidin-1-y-7-
methyiguinoxalin-5-yhethyliamino}picolinic acid;
&-chiorg-3-((1-(2-cyano-3-({(2, 2-diftuorocyclopropyhmethylamino)-7-
methyiguinoxalin-5-yhethyliamino}picolinic acid;

&~chioro-3-((1~(2-cyano-7-methyl-3-{(1-
{triftuoromethybeyciopropyimethybaminoiquinoxalin-5-
yhethyhamino)picolinic acid,

&~chloro-3-({(1-(2-cyanoe-3-(1,1-difluoro-5~azaspire{2 3lhexan-5-yi}-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;
3I~{{1-(2-cyano~-3-{4 4-difluoropiperidin-1-yl}-7-methyiquinoxalin-5-

yhethyhamino)-6-methyipicolinic acid;
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2-{{(1-(2-cyano-3-({eyclopropyimethyDamino)-7-methylquinoxalin-5-
yhethyhaminoybenzoic acid;

g-chloro-3-((1-(2~cyvano-7-methyl-3-G3-(rifluoromethyhpiperidin-1-
yhgquinoxalin-S-yhethyhamino)picolinic acid,

g-chloro-3-((1-(2-cyano-3-(4 4-diftuoropiperidin-1-y-7-
{triffucromethybauinoxalin-5-yhethyhamino}picelinic acid;

&-chioro-3-((1-(2-cyans-3-(8 6-difluoro-3-azabicyclo[3.1.0lhexan-3-yi)-
7-methylguinoxalin-5-yhethyhamino}picolinic acid;

&-chiorg-3-((1-(2-cyans-3-(4 4-difluoro-8-azaspiro[2. 5loctan-6-y-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

&~chioro-3-((1~(2-cyano-3-(({{1-fluorocyclopropyhmethylamino}-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

&~chioro-3-((1~(2-cyano-3-(5-fluoroiscindelin-2-yi}-7-methylguinoxalin-
S-yhethyhaminoipicolinic acid;

&~chloro-3-({1-(Z-cyano-3-{{cyciopropyimethyDamino)-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

&-chloro-3-({1-(Z-cyanc-3-(4 4-diffucropiperidin-1-yi}-7-
fluoroquinoxalin-S-ylethyhamino)picolinic acid,

2-{(1-{2-cyano-3-{4 4-diflucropiperidin-1-yh-7-fluoroquinoxalin-5-
yhethyhaminolbenzoic acid,

2-{(1-{Z-cyano-7-fluoro-3-(4-flucropiperidin-t-yhquinoxalin-5-
yhethyhaminolbenzoic acid,

2-{(1-{2,7-dicyano-3-(4-flucropiperidin-1-yhquinoxalin-5-
yhethyhaminoibenzoic acid,

2-{(1-{2,7-dicyano-3-(4 4-difluoropiperidin-1-yliquinoxalin-5-
yhethyhaminoibenzoic acid,

2-{{(1-(7-chlorg-2~-cvano-3- (4 4-difluoropiperidin-1-yhguinoxalin-5-
yhethyhaminoybenzoic acid;

g-chloro-3-((1-(2~cyvano-7-cyclopropyi-3-(4 4-difluoropiperidin-1-
yhgquinoxalin-S-yhethyhamino)picolinic acid,

g-chloro-3-((1-(7-chloro-Z-cyano-3-(4 4-diffuorcpiperidin-1-
yhgquinoxalin-S-yhethyhamino)picolinic acid,

&-chioro-3-((1-(3-(4 4-diftuoropiperidin-1-yh-2, 7-dimethylquinoxalin-5-
yhethyhamino}picolinic acid,

2-{{1-(3-{4 4-diflucropiperidin-1-yi}-2, 7-dimethylguinoxalin-5-

yhethyhaminoYbenzoic acid;
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2-{{(1-(2-cyano-T-cyclopropyl-3-4 4-diflucropiperidin-T-vijquinoxalin-5-
yhethyhaminoybenzoic acid;

2-{{(1-(2-cyano-3-{4 4-diflucropiperidin-1-yh-7-methoxyguinoxalin-5-
yhethyhaminobenzoic acid;

5-({1-{2-cyano-3-{4 4-difluoropiperidin-1-yi}-7-methylquinoxalin-5-
yhethyhaminojthiazole-4-carboxylic acid,

2-chioro-5-{(1-(2-cyano-3-(4 4-diffuoropiperidin-1-yh-7-
methyiguinoxalin-5-yhethyaminojthiazole-4-carboxylic acid,

2-{{(1-(2-cyano-3-(4 4-diflusropiperidin-1-yh-7-methyiguinoxalin-5-
yhethyhamino)hiophene-3-carboxylic acid,

3~{(1-(2-cyano-3-(4 4-difluoropiperidin-1-vi}-7-methyilguinoxalin-5-
yhethyhamino)hiophene-2-carboxylic acid,

&~chioro-3-((1~(2-cyano-7-methyl-3-(1-{riflioromethyi}-3-
azabicyclo[3.1.0lhexan-3-yliquinoxalin-5-ylethvamino)picolinic acid;

&~chloro-3-({1~-(Z2-cyano-3-cyclopropyl-7-methylguinoxalin-&-
yhethyhamino)picolinic acid,

&-chloro-3-({1-(Z-cvanc-3-(3-{diflucromethyhpiperidin-1-yl}-7-
methyiguinoxalin-5-yhethyhamino)picolinic acid;

&-chloro-3-({1-(Z-cyano-3-(1-{flucromethyi}-3-azabicyclo]3.1.0thexan-
3-yi-7-methylquinoxalin-S-yhethyhamino}picolinic acid,

g-chioro-3-({(1-(Z-cyclopropyl-3-(4 4-difluoropipendin-1-yh-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

8-chioro-3-((1-(3-(4 4-diftuoropiperidin-1-yh-7-methyh-2-
{riffuoromethyhguinoxalin-S-yhethyhaming)picolinic acid;

2-{(1-(3-{4 4-difluoropiperidin-1-yi}-7-methyl-2~
{riffuoromethybguinoxalin-S-yhethyhamino}benzoic acid;

2-{{(1-(2-cyano-3-(4 4-difluoropiperidin-1-yh-7-ethylquinoxalin-5-
yhethyhaminoybenzoic acid;

g-chloro-3-((1-(2~-chloro-3-{4 4-diflucropiperidin-1-yi-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

2-{{1-(2-chioro-3-(4 4-diffuoropiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhaminobenzoic acid;

3-{{(1-(3-(4 4-difluoropiperidin-1-yh-2,7-dimethylguinoxalin-5-
yhethyhamino}-6-methyipicelinic acid |

2-{{(1-(2-cyano-3-(3,3-dimethyiazetidin-1-y)}-7-methylguinoxalin-5-

yhethyhaminoYbenzoic acid;
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g-chloro-3-((1-(2~cyvano-3-(3,3-dimethylazelidin-1-yh-7-
methviquinoxalin-S-yhethyllamino)picolinic acid;
2-{(1-(2-cyano-7T-methyl-3-morpholinoquinoxalin-5-
yhethyhaminobenzoic acid;
g-chloro-3-((1-(2-cyano-7-methyl-3-morphoiinoguinoxalin-5-
yhethyhamino)picolinic acid,
2-{{(1-(2-cyano-7-methyl-3-(2-oxa-8-azaspiro[3.3lheptan-6-
yhguinoxalin-5-yhethyhamino)benzoic acid;
&-chloro-3-((1-(2-cyanos-7-methyl-3-(2-0xa-6-azaspirof3. 3theptan-6-
yhouinoxalin-5-yhethybhamino)picolinic acid;
2-{(1-(2-cyano-3-(4 4-dimethyipipendin-1-yii-7-methyiquinoxalin-5-
yhethyhamino)benzoic acid;
&~chioro~-3-((1~(2-cyano-3-(4 4-dimethyipiperidin-1-yH-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;
2-{(1-(2-cvano-3~-G-methoxy-3-methylazetidin-1-yh-7-
methyiguinoxalin-5-yhethyhamino)benzoic acid;
&-chloro-3-({1-(Z-cyanc-3-G-methoxy-3-methvlazetidin-1-y)}-7-
methyiguincxalin-5-yhethyhamino)picolinic acid;
2-{(1-{Z2-cyano-7-methyl-3-E-methyl-4-Grifluoromethybpiperidin-1-
yhguinoxalin-5-yhethyhamino)benzoic acid;
g-chioro-3-((1-(2-cyano-7-methyl-3-(4-methyl-4-
(riffuoromethyhpiperidin-1-yhiquinoxalin-5-yhethyhamino}picolinic acid;
2-{(1-{Z2-cyano-3-cyciopropyl-7~-methylguinoxalin-5-
yhethyhaminoibenzoic acid,
2-{(1-{Z~cyano-7-methyi-3-(pyrrolidin-1-yhguinoxalin-5-
yhethyhaminoybenzoic acid,
g-chloro-3-((1-(2~cyano-7-methyl-3-(pyrrolidin-1-yhquinoxalin-5-
yhethyhamino)picolinic acid;
g-chloro-3-((1-(2~cyano-3-(3, 3-diffuoropyrrolidin-1-yh-7-
methviguinoxalin-5-yhethylamino)picolinic acid;
2-{{1-(2-cyano-3-(3  3-diflucropyrrolidin-1-yh-7-methyiguinoxalin-5-
yhethyhaminobenzoic acid;
2-{{(1-(2-cyano-3-(3-methoxypyrrolidin--yl}-7-methylquinoxalin-5-
yhethyhaminoYbenzoic acid;
&-chioro-3-((1-(2-cyans-3-(3-methoxypyrrolidin-1-yh-7-

methyiguinoxalin-5-yhethylyamino}picolinic acid;
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g-chloro-3-((1-(2~-cyano-3-(({2,2-diflucro-1-
methvicyclopropyhimethyhaming)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

2-{{1-(2-cyano-3-({(2,2-diflucro-1-methvicyclopropyhmethyhamino)-7-
methviguinoxalin-S-yhethyllaminolbenzoic acid;

2-{{1-(2-cyano-3-((3,3-diflucrocyciobutyhamino)-7-methyiguinoxalin-5-
yhethyhaminoYbenzoic acid;

&-chioro-3-{(1-(2-cyano-3-{(3, 3-difluorooycicbutybaming)-7-
methyiguinoxalin-5-yhethylyamino}picolinic acid;

&~chioro-3-((1~(2-cyano-3-{4 4-difluoro-3-methyipiperidin-1-yi)-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

2-{(1-(2-cyano-3-(4 4-difluoro-3-methyipiperidin-{-yh-7-
methyiguinoxalin-5-yhethylamino}benzoic acid;

&~chloro-3-({1-(Z-cyanoe-3-(3 3-difluoro-4~-methylpyrrolidin-1-yh-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

2-{(1-(2-cvano-3-3, 3-difluoro-4-methvipyrrolidin-1-yh-7-
methviguincxalin-5-yhethylamino)benzoic acid;

&-chloro-3-({1-(Z-cyano-7-methyl-3-(1,1,2,2-tetrafluoro-6-
azaspiro]2 Sloctan-8-yhquinoxalin-&-yhethyliamino)picolinic acid;

g-chioro-3-({(1-(Z-cyano-3-(3 4-dihydroisoquinolin-2(1H)-y-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;

2-{(1-{2-cyano-3-G 4-dihydroisoquinolin-2(1 H)-y-7-methylquinoxalin-
S-yhethyhaminolbenzoic acid;

g-chioro-3-((1-(2-cyano-3-(8-cyano-3,4-dihydroisoquinolin-2(1H)-yh-7-
methviquinoxalin-5-yhethyamino)picolinic acid;

2-{(1-{Z~cyano-3-{B-cyane-3 4-dihydroisoguinalin-2(1H)}-yh-7-
methviquinoxalin-S-yhethylaminolbenzoic acid;

g-chloro-3-((1-(2~cyano-3-(6-fluore-3, 4-dihydroisoquinolin-2(1H)-vh-7-
methviquinoxalin-S-yhethyamino)picolinic acid;

2-{{1-(2-cyano-3-(6-flucre-3 4-dihydroisoquinolin-2{1H)-y[-7-
methviguinoxalin-S-yhethyllaminolbenzoic acid;

2-{{1-(2-cyano-3-(3 4-dihydro-2 7-naphthyridin-2(1H)-yh-7-
methyiguinoxalin-5-yhethyllamino}benzoic acid;

&-chiorg-3-((1-(2-cyans-3-(4-(2-cyclopropylaceiyhpiperazin-1-yi}-7-
methyiguinoxalin-5-yhethyhamino}picolinic acid;

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

methyiguinoxalin-5-yhethylamino}benzoic acid;
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g-chloro-3-((1-(2~cvano-3-(4-(2-(2,2-
diffuorocyclopropyhacetyhpiperazin-1-yi}-7-methylquinoxalin-5~
yhethyhamino)picolinic acid;
2-{{1-(2-cyano-3-(4-(2-(2, 2-difluorocyciopropyhacetyhpiperazin-1-y)-
7-methylquinoxalin-&-yhethyhamino)benzoic acid;
g-chloro-3-((1-(2-cyano-3-(1-hydroxy-8-azaspircf3.5inonan-6-yi)}-7-
methyiguinoxalin-5-yhethylyamino}picolinic acid;
2-{{1-(2-cyano-3-(1-hydroxy-6-azaspiro[3.5lnonan-g-yi}-7-
methyiguinoxalin-5-yhethyllamino}benzoic acid;
&~chioro~-3-((1~(2-cyano-7-methyl-3-3-(1-methyl- 1 H~pyrazol-5-yi)-8-
azabicyclo3.2. 1]joctan-8-yijguinoxalin-5~-yhethyamino)picolinic acid;
2-{(1-2~cyano-7-methyk3-(3-(1-methyl-1 H-pyrazol-5-yi)-8-
azabicyclo3.2. 1joctan-8-yiiquinoxalin-a-ylsthylaming)benzoic acid;
2-((1-Z-cvano-7-methyk3-(3-(1~-methyl-1 H-pyrazol-3-yi-8-
azabicyclo[3.2 Tjoctan-8-yiiquinoxalin-&~-yljethyllaminoihenzoic acid;
2-((1-Z-cvano-7-methyk3-(3-(1~-methyl-1 H-pyrazol-4-yi-8-
azabicyclo[3.2. 1joctan-8-yiiquinoxalin-S-yhethyllaminoibenzoic acid;
&-chloro-3-({1-(Z-cyano-7-methyl-3-(3-(1-methyl-1H-pyrazol-3-yi}-8-
azabicyclo[3.2. 1joctan-8-ylquinoxalin-&-yhethylamino)picolinic acid;
g-chioro-3-((1-(Z-cyano-7-methyl-3-(3-(1-methylk- 1 H-pyrazol-4-y{}-8-
azabicyclof3.2.1]octan-8-ylquinoxalin-5-yhethyllamino)picolinic acid;
g-chioro-3-((1-(2-cyano-7-methyl-3-(2-oxo-[1,4-bipiperidin}-1'-
yhquinoxalin-5-yhethyhamino)picolinic acid;
2-{(1-{Z~cyano-7T-methyl-3-2-oxo-[1,4"-bipiperidinl-1-yiguinoxalin-5-
yhethyhaminoibenzoic acid,
8-chioro-3-((1-(2~-cyano-3-(4-{sthoxymethyhipiperidin-t-yh-7-
methviquinoxalin-S-yhethyamino)picolinic acid;
2-{{(1-(2-cyano-3-(4-(ethoxymethylpiperidin-1-yh-7-methyiquinoxalin-
5-yhethvhamino)benzoic acid;

or a pharmaceutically accepiable salt thereof

85, A compound according o claim 1, which is:
{(Ry-2-{(1-{Z2-cyano-3-4 4-diflucropiperidin-1-yi}-7-methyiguinoxalin-5-
yhethyhamino)benzoic acid;
{&}-2-{(1-(2-cyano-3-{4 4-difluoropiperidin-1-yh-7-methylquinoxalin-5-
yhethyhaminolbenzoic acid,
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{Ry-6-chiore-3-({1-(2-cyano-3-(4 4-difluoropiperidin-1-y[)-7-
methviquinoxalin-S-yhethyllamino)picolinic acid;

(Ry-2-{(1-(Z-cyano-3-{iscindolin-2-yh-7-methyiguinoxalin-5-
yhethyhaminobenzoic acid;

g-chloro-3-({(1 Ry-1-(2-cyano-3-(6 6-diflucro-3-
azabicyclof3. 1. 1lheptan-3-vh-7-methyiquinoxalin-5-yhethyhamino)picolinic
acid;

§-chioro-3-(((R)-1-(2-cyano-3-{(18,48)-5,5-diflucro-2-
azabicyclof2.2. 1lheptan-2-yvh-7-methyiguinoxalin-5-yhethylamino)picolinic
acid;

&~chioro-3-(((Ry-1~(Z-cyano-3-{(1 R 4R)-5,5-difluorg-2-
azabicyclo]2.2. 1iheptan-2-yh-7-methyiguinoxalin-5-yhethyhaminopicotinic
acid;

&~chloro-3-(((Ry-1-(Z-cyano-3-({1R 4 5)-6 5-difluoro-2-
azabicycio[2.2. 1lheptan-2-yi-7-methviguinoxalin-8-yhethyhamino)picolinic
acid;

&-chloro-3-({({(R)-1-(Z-cyano-3-({15,4R)-6 5-difluoro-2-
azabicyclo[2.2. 1lheptan-2-yh-7-methyiguinoxalin-8-yhethyhamino)picolinic
acid;

{Ry-6-chiore-3-({1-(2-cyano-3-(3, 3-diftuoropipendin-1-y[}-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;

8-chiore-3-(({R)-1-(2-cyano-3-({({{8)-2,2-
difftuorocyclopropybhmethyliamino}-7-methylguinoxalin-5-
yhethyhaminopicolinic acid;

g-chioro-3-(({K)-1-2-cyano-3-({({{(R)y-2,2-
difftuorocyclopropybhmethyliamino}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

{Ry-6-chioro-3-((1-(2-cyano-7-methyl-3~-({{1-
{triffuoromethybeyclopropyhmethyhaminoiquinoxalin-5-
yhethyhamino)picolinic acid,

{Ry-G-chioro-3-{(1-(2-cyano-3-(1, 1-difluoro-5-azaspiro{2. 3lhexan-5-
yii-7-methyiguinoxalin-s-yhethyhamino)picolinic acid;

{Ry-3-{{(1~-{2-cyano-3-4 4-diftucropiperidin-1-yi}-7-
methyiguinoxalin-5-yhethyhamino}-8-methylpicolinic acid;

{Fy-2-{(1-2-cyano-3-{cyclopropylmethyliamino}-7-methylguinoxalin-

S-yheihyhaminoibenzoic acid;
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g-chioro-3-(((1 F)-1-(2-cyano-7-methyl-3-G3-{iriflucromethylpiperidin-
T-yhguinoxalin-8-yhethyhaming)picolinic acid;

{Ry-6-chiore-3-({1-(2-cyano-3-(4 4-difluoropiperidin-1-y[)-7-
{triffucromethybauinoxalin-5-yhethyhamino}picelinic acid;

g-chloro-3-({(1 Ry-1-(2-cyano-3-(6 6-diflucro-3-
azabicyclof3. 1.0lhexan-3-yl)-7-methylquinoxalin-S-yhethyhamino)picolinic
acid;

{Fy-8-chloro-3-{{(1-{2-cyano-3-(4 4-diftuoro--azaspiro]2.5loctan-6-yi}-
7-methylguinoxalin-5-yhethyhamino}picolinic acid;

{Fy-8~-chloro-3-((1-(2-cyano-3-{{{(1-fluorocycliopropyhmethyhaming)-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

{(Fy-6-chlorg-3-{{(1-{2-cyano-3-(5-flucroiscindolin-2-yh-7-
methyiguinoxalin-5-yhethylamino)picolinic acid;

{(Ry-6-chlore-3-((1-(Z-cvano-3-{{cyclopropyimethyhamino)-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

{(Ry-6~-chlore-3~({(1-(2-cyano-3-(4 4-difluoropiperidin-1-yh-7-
fluoroquinoxalin-S-ylethyhamino)picolinic acid,

{(Ry-2-{(1-{Z2-cyano-3-{4 4-diflucropiperidin-1-y}-7-fuoroquinoxalin-5-
yhethyhamino)benzoic acid;

{&)-2-{(1-(2-cyano-3-{4 4-difluoropiperidin-1-yi-7-fluoroguinoxalin-5-
yhethyhaminolbenzoic acid,

{&)-2-{(1-(2,7-dicyano-3-{4 4-diftuoropiperidin-1-ylguinoxalin-5-
yhethyhaminoibenzoic acid,

{Ry-2-{(1-{2,7-dicyano-3~(4 4-difluoropiperidin-1-yhaguinoxalin-5-
yhethyhaminoibenzoic acid,

{(&)-2-((1-(7-chloro-2-cyano-3-(4 4-difluoropiperidin-1-yhauinoxalin-5-
yhethyhaminoybenzoic acid;

(Ry-2-{(1-(7-chioro-2-cyano-3-(4 4-diftluoropiperidin-1-yhguinoxalin-5-
yhethyhaminoybenzoic acid;

{F)-G-chlore-3-{{1-(2-cyano-7-cyclopropyl-3-(4 4-difluoropiperidin-1-
yhguinoxalin-S-yhethyhamino)picolinic acid;

{Ry-6-chlore-3-{{1-(7-chloro-2-cyano-3-(4 4-diflucropiperidin-1-
yhguinoxalin-5-yhethyhamino}picolinic acid,

{Fy-8-chloro-3-{{(1-(3-(4,4-diftucropiperidin-1-yh-2,7-
dimethyiguinoxalin-5-yhethylamino)picolinic acid;

{Fy-2-{(1-(&-(4 4-difluoropiperidin-1-yl)-2, 7-dimethylguinoxalin-5-

yhethyhamino)benzoic acid;
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(Ry-2-{(1-(Z-cyano-T-cyclopropyl-3-(4 4-difluoropiperidin-1-
yhquinoxalin-S-yethyhaminolbenzoic acid;

(Ry-2-{(1-(Z-cyano-3-{4 4-difluoropiperidin-1-yD-7-methoxyguinoxalin-
S-yhethyhamino)benzoic acid;

{(Ry-5-{(1-{2-cyano-3-{4 4-diflucropiperidin-1-yl-7-methyiquinoxalin-5-
yhethyhaminojthiazole-4-carboxylic acid,

{Fy-2-chloro-5-({1-(2-cyano-3-(4 4-diftuoropiperidin-1-yl}-7-
methyiguinoxalin-5-yhethyaminojthiazole-4-carboxylic acid,

{Fy-2-{{1-(2-cyano-3-{4 4-diflucropiperidin-1-y}-7-methyiguinoxalin-5-
yhethyhamino)hiophene-3-carboxylic acid,

{(Fy-3-{(1-2-cyano-3-{4 4-difluoropiperidin-1-y-7~-methylguinoxalin-5-
yhethyhamino)hiophene-2-carboxylic acid;

&~chioro-3-({((1 Ry-1-(2-cyano-T-methyl-3-((1 )~ 1-{rifluoromethyl)-3-
azabicyclo[3.1.0lhexan-3-yliquinoxalin-5-ylethvamino)picolinic acid;

{(Ry-6-chlore-3-({(1-(Z-cyano-3-cyclopropyi-7-methylquinoxalin-5-
yhethyhamino)picolinic acid,

&-chlore-3-({({(R)-1-(Z-cyano-7-methyl-3-({R)-3-
(riftuoromethyhpiperidin-1-yliquinoxalin-S-yhethyvhamino)picolinic acid;

&-chloro-3-({({(R)-1-(Z-cyano-7-methyl-3-({(&)-3-
(riffuoromethyhpiperidin-1-yhquinoxalin-5-ylhethyhamino)picolinic acid;

g-chioro-3-(({1R)-1-(2-cyano-7T-methyl-3-((1 R)-1-{triftucromethyi)-3-
azabicyclof3.1.0lhexan-3-yhiquinoxalin-3-yethyhamino)picolinic acid;

{Ry-6-chloro-3-({1-(2~-cyciopropyl-3-(4, 4-difluoropipanidin-1-yh-7-
methviquinoxalin-5-yhethyamino)picolinic acid;

{Ry-6-chloro-3-({1-(3-(4,4-difluoropiperidin-1-yh-7-methyl-2-
{riffuoromethybguinoxalin-S-yhethyhamino)picolinic acid;

(Ry-2-{(1-(3-(4 4-diflucropiperidin-1-yi)-7-methyl-2~
{triffuoromethybquinoxalin-S-yhethyhaminolbenzoic acid;

(Ry-2-{(1-(Z-cyano-3-{4 4-difluoropiperidin-1-yh-7-ethylguinoxalin-5-
yhethyhaminobenzoic acid;

{Ry-G-chiore-3-{(1-(2-chioro-3-(4 4-diflucropiperidin-t-yh-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

{Fy-2-{(1-(2-chioro-3-(4,4-difluoropiperidin- 1-yh-7-methviguinoxalin-5-
yhethyhaminoYbenzoic acid;

{Fy-3-{(1-(&-{4 4-difluoropiperidin-1-yl)-2, 7-dimethylguinoxalin-5-

yhethyhamino)-6-methyipicolinic acid;
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(Ry-2-{(1-(Z-cyano-3-(3,3-dimethylazetidin-1-y)-7-methylquinoxalin-
5-yhethvhamino)benzoic acid;

{(Ry-G-chioro-3-{(1-(2-cyano-3-(3, 3~dimethylazetidin-1-yh-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;

{Ry-2-{{1-{2-cyano-7-methyl-3-morpholinoquinoxaiin-5-
yhethyhaminobenzoic acid;

{Fy-8-chloro-3-({1-(2-cyano-7-methyl-3-morpholinoguinoxalin-5-
yhethyhamino}picolinic acid,

{Fy-2-{{1-(2-cyano-7-methyl-3-(2-oxa-8-azaspiro]3 . 3theptan-6-
yhouinoxalin-5-yhethybhaminoybenzoic acid,

{(Fy-6~-chlorg-3-{{(1-{2-cyano-7-methyl-3-(2-oxa-6-azaspirof3. 3theptan-
g-yhquinoxalin-5-yhethyhamino)picolinic acid,

{(Fy-2-{(1-2-cyano-3-{4 4-dimethyipiperidin-1-y)-7-methylguinoxalin-
S-yhethyhaminoibenzoic acid;

{(R)y-6-chlore-3-({(1-(2-cyvano-3-(4 4-dimethvipiperidin-1-y)-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;

{(Ry-2-{(1-{Z-cyano-3-(3-methoxy-3-methylazetidin-1-yi}-7-
methyiguincxalin-5-yhethylamino)benzoic acid;

{R)y-6-chilore-3-({1-2-cvano-3-{3-methoxy-3-methylazetidin-1-y)-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;

{(Ry-2-{(1-{Z2-cyano-7-methyl-3-{4-methyh4-{rifiusromethyhpiperidin-
1-yhquinoxalin-5-ylyethyDaminoybenzoic acid,

{R)y-6-chioro-3-({1-(2-cyano-7-methyl-3-(4-methyl-4~
{riffuoromethyhpiperidin-1-yhguinoxalin-5-ylethyhamino)picolinic acid;

{Ry-2-{(1-{Z~cyano-3-cyclopropyl-7-methylguinoxalin-5-
yhethyhaminoibenzoic acid,

(Ry-2-{(1-{Z-cyano-T-methyl-3-(pyrrolidin-1-yDquinoxalin-5-
yhethyhaminoybenzoic acid;

{Ry-6-chiore-3-{(1-(2-cyano-7-methyl-3~{pyrrolidin~-1-yhguinoxalin-5-
yhethyhamino)picolinic acid,

{Ry-G-chiore-3-{{(1-(2-cyano-3-(3, 3-diflucropyrrolidin-1-yh-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

{Fy-2-{{1-(2-cyano-3-(3 3-diflucropyrrolidin-1-y}-7-methylguinoxalin-
S-yhethyhamino)benzoic acid;

2-{{{1 Ry-1-(2-cyano-3-(3-methoxypyrrolidin-1-yl}-7-methylquinoxalin-

S-yheihyhaminoibenzoic acid;
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g-chioro-3-(((1 R)-1-(2-cyano-3-G-methoxypyrrolidin-1-yh-7-
methviquinoxalin-S-yhethyllamino)picolinic acid;

g-chioro-3-(({{(1 R)-1-(2-cyano-3-(({2, 2-difluoro-1-
methvicyclopropyhmethyhamine)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid,

2-{{{1R-1-(2-cyano-3-({(2,2-difluoro-1-
methyicyclopropyhmethylhamine)-7-methyiguinoxalin-5-
yhethyhaminoYbenzoic acid;

2-{{(Ry-1-{2-cyano-3-(({{8}-2,2-difluoro-1-
methyicyclopropymethyhamino)-7~-methylguinoxalin-5-
yhethyhamino)benzoic acid;
2-{{{Ry-1~{2-cyano-3-(({(R)-2 2-difluro-1-

methyicyclopropymethyhamino)-7~-methylguinoxalin-5-
yhethyhaminoibenzoic acid;

{(Ry-2-{(1-(Z-cyano-3-{(3,3-difluorocyclobutyDamino)-7-
methyiguinoxalin-5-yhethyhamino)benzoic acid;

{R)y-6-chilore-3-({1-(Z2-cyano-3-{{3,3-difluorocycicbutyllaming)-7-
methyiguincxalin-5-yhethyhamino)picolinic acid;

&-chloro-3-({(1R)-1-(2-cyano-3-(4 4-difluoro-3-methvipiperidin-1-yi}-7-
methyiguinoxalin-5-yhethyllamino)picolinic acid;

2-{(1R)-1-{2-cyano-3-{4,4-difluoro-3-methyipiperidin-1-yh-7-
methviguinoxalin-5-yhethyllamino)benzoic acid;

g-chioro-3-(({1 K}~ 1-(2-cyano-3-(3 3-diflugro~4-methyipyrrolidin-1-yi)-
7-methylguinoxalin-&-ylethyBamino}picolinic acid;

2-{11R~1-{2~cyano-3-G, 3-difluoro-4-methyipyrrolidin-4-yh-7-
methviquinoxalin-5-yhethylamino}benzoic acid;

{(Ry-6-chioro-3-{(1-(2-cyano-7-methyl-3~-(1,1,2 2-telraflucro-6-
azaspirolZ. 8loctan-8-yhauinoxalin-5-yhethvhamino)picolinic acid;

(Ry-6-chiore-3-({1-(2-cyano-3-(3 4-dihydroisoquinolin-2{1H)-yh-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;

{(Ry-2-{{1-{2-cyano-3-(3 4-dihydroisoquinolin-2(1 H)-yh-7-
methviguinoxalin-S-yhethyllaminolbenzoic acid;

{Fy-8-chloro-3-({1-(2-cyano-3-{&-cyano-3, 4-dihydroisoquinolin-2{1H)-
yi-7-methyiguinoxalin-5-yhethyhamino}picolinic acid,

{Fy-2-{{1-(2-cyano-3-{6-cyano-3, 4-dihydroisoguinolin-2(1H)-y-7-

methyiguinoxalin-5-yhethyliaminojbenzoic acid;
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{(Ry-6-chioroe-3-((1-(2-cyano-3-(6-fluoro-3 4-dihydroisoquinolin-2(1H)-
yi-7-methviguinoxalin-8-yhethyhamino)picolinic acid;

(Ry-2-{(1-(Z-cyano-3-{6-fluoro-3 4-dihydroisoquinolin-2(1H)-y)-7-
methviguinoxalin-S-yhethyllaminolbenzoic acid;

{(Ry-2-{{1-{2-cyano-3-(3 4-dihydre-2, 7-naphthyridin-2(1 Hy-y1)-7-
methviguinoxalin-S-yhethyllaminolbenzoic acid;

{Fy-g-chloro-3-{{(1-(2-cyano-3-{(4-(2-cyclopropylacetylypiperazin-1-yl)-
7-methylguinoxalin-5-yhethyhamino)picolinic acid;

{Fy-2-{(1-(2-cyano-3-{4-(2-cyclopropylacetyhpiperazin-1-y-7-
methyiguinoxalin-5-yhethyliaminojbenzoic acid;

&~chioro-3-(((1 Ry-1-{2-cyano-3-(4-(2-(2,2-
diftuoragcyclopropybacetyhpiperazin-1-yi}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid,

g-chioro-3-({(R)~-1-(2-cyano-3-(4-(2-((5)-2,2-
diftuorocyclopropyhacetyhpiperazin-1-yi)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid,

a-chioro-3-{{{R}-1-{2-cyano-3-{4-{2-{{R}-2,2-
diftuorocyclopropyhiacetyllpiperazin-1-yl}-7-methylquinoxatin-5-
viiethyllaminolpicolinic acid;

2-{{1 - 1-(2~-cyano-3-(4-(2-(2 2-difluorocyciopropyhacelybpiperazin-
1-yD-7-methylguinoxalin-5-yhethyamino)benzoic acid;

&~chloro-3-({(1 Ry-1-(2-cyano-3-(1-hydroxy-6-azaspirof3.5Inonan-6-
yi-7~-methyiquinoxalin-5-yhethyamino)picolinic acid;

2-{{{(1 Ry-1-(2-cyano-3-(1-hydroxy-8-azaspiro]3.8nonan-6-yl}-7-
methviguincxalin-5-yhethylamino)benzoic acid;

2-{{{1Ry-1-(2-cyano-3-({1 Ry-1-hydroxy-G-azaspiro[3.8lnonan-&-yi)-
7-methyiquinoxalin-S-yhethyhamino)benzoic acid;

2-{{{1 R}~ 1-(2-cyano-3-({1 S)-1-hydroxy-B-azaspirc[3. 5inonan-G-yi}-
7-methylquinoxatin-5-yhethyhamino)benzoic acid;

&-chloro-3-{{{(1 Ry-1-(2-cyano-7-methyl-3-3-(1-methyl- 1 H-pyrazol-
5.yly-8-azabicyciof3.2. 1joctan-8-yhquinoxalin-5-yhethyhamino}picolinic
acid;

&~-chioro-3-{{(1 R}-1~(2-cyano-7-methyl-3-3-(1-methyl-1 H-pyrazol-
5-yi)-B-azabicyclof3. 2. Tjoctan-8-yhiquinoxalin-5-yhethyDamino)picolinic

acid;
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g-chiore-3-{{{1R}-1-{2-cyano-7-methyl-3-{3-{1-methyl- 1H-pyrazol-5-yi}-
R-azabicycio{3.2. 1joctan-8-yvliguinoxalin-5-yllethyvilamino}picolinic acid;

2-{{{(1 Ry-1-(2-cyano-7-methyl-3-3-(1-methyl-1 H-pyrazol-5-y-8-
azabicyclo3.2. 1joctan-8-yliquinoxalin-5-yhethylyamino)benzoic acid;

2Ry 1-(2-cyano-7-methyl-3-((1 R 5 5)-3-(1-methyl-1H-pyrazol-
5-yi-8-azabicycio[3. 2. 1joctan-8-yhguinoxalin-5-yhethyljamino}benzoic
acid;

2-{{{1R}-1-{2~cyano-7-methyl-3-{{1R,55)-3-{ 1-methyl- 1 H-pyrazol-5-yi}-8-
azabicydlo[3.2.1]Joctan-8-ylquinoxalin-5-yijethyllaminobenzoic acid;

2-{{{(1 Ry-1-(2-cyano-T-methyl-3-(3-(1-methyl-1H-pyrazol-3-yi)-8-
azabicyclo[3.2. 1joctan-8-yiiquinoxalin-S-yhethyllaminoibenzoic acid;

2-{{{1R}-1-(2-cyano-T-methyl-3-{(1R 58} 3-(1-methvl-1H-pyrazol-
3-yi)-8-gzabicyclof3.2. 1joctan-8-yhguinoxalin-5-yliethylamino)benzoic
acid;

2-{{{1 Ry-1-(2-cyano-7-methyl-3-({(1R,5 S)-3-(1-methyl-1H-pyrazol-
3-yii-B-azabicyclof3.2. 1joctan-8-yhguinoxalin-5-yhethyhamino}benzoic
acid;

2- {11 R~1-{Z~cyano-T-methyi-3-3-(1~-methyl-1H-pyrazob-d-yh-8-
azabicyclo]3.2.1]octan-8-ylquinoxalin-5-yliethyllaminobenzoic acid;
2-{((1R)-1-(2-cyano-7-methyb-3-((1 K 55)-3-(1~-methyl-1H-pyrazol-4-yii-8-
azabicyciof3.2. 1]octan-8-yhguinoxalin-5-yhethyhamino)benzoic acid;
2-{((1R)-1-(2-cyano-7-methyb-3-((1 K 55)-3-(1~-methyl-1H-pyrazol-4-yii-8-
azabicyciof3.2. 1]octan-8-yhguinoxalin-5-yhethyhamino)benzoic acid;
g-chloro-3-({(1 Ry-1-(2-cyano-7-methyl-3-G-(1-methyl-1H-pyrazol-3-
yi-8-azabicycle|3.2. 1joctan-8-yhiquinoxalin-5-yhethyhamino)picolinic acid,
g-chloro-3-({(1 Ry-1-(2-cyano-7-methyl-3-G-(1-methyl-1H-pyrazol-4-
yi-8-azabicyciof3.2. 1joctan-8-yhquinoxalin-5-yhethybhamino)picolinic acid,
&-chloro-3-({(1 Ry-1-{2-cyang-7-methyi-3-(3-(2-oxopiperidin-1-y[}-8-
azabicyclof3.2. tjoctan-8-yiiquinoxalin-5-yhethylamino)picolinic acid;
{(Fy-2-{(1-2-cyano-7-methyl-3-(2-ox0-{1,4'-bipiperidinj-1'-
yhouinoxalin-5-yhethybhaminoybenzoic acid,
{(Fy-8-chloro-3-{{(1-{2-cyano-3-{d-(ethoxymethyhpiperidin-1-yD-7-
methylguinoxalin-5-yhethyhamino)picolinic acid;
(Ry-2-{(1-(Z-cyano-3-{4-{ethoxymethyipiperidin-1-yh-7-
methyiguinoxalin-5-yhethyhamino)benzoic acid;

or a pharmaceutically acceptable sali thereof.
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A compound according to claim 1, which is:
{Ry-6-chioroe-3-({1-{2-cyano-7-methyk-3-(4-(methyisulfonyhpiperidin-
1-yhquinoxalin-S-yhethyhamino)picolinic acid;
{(R)-6-chloro-3-({1-(2-cyano-7-methyk-3-(1-
oxidethiomorpholinojguinoxalin-5~-yhethyhamino)picolinic acid,
{FR)-8-chloro-3-((1-(2-cyano-3-({Z-methoxyethyh{methyliamino)-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;
2-({(1R-1-{2~-cvane-3-{4 4-difluore-2-methylpyrrolidin-1-yi)-7-
methviguinoxalin-&-yliethyhamino)benzoic acid;
&-chioro-3-{((FR)}-1-(2-cyano-3-((Ry-4,4-diflucro-Z-methyipyrrolidin-1-
yh-7-methyiquinoxalin-5-yhethybhamino)picolinic acid,
&-chloro-3-{{(FR)-1-(2-cyano-3-((5)-4 4-diffuoro-2-methylpyrrolidin-1-
yh-7-methyiquinoxalin-5-yhethyhamino)picolinic acid,
&-chiloro-3-{{{R)}~1-{2-cyano-3-{{8)-3-(hydroxymethyhpiperidin-1-yi)-
7-methyiguinoxalin-S-yhethyhamino)picelinic acid;
&-~chilorg-3-{{{(R)~1-{2-cyano-3-({(Ry-3-(hydroxymethylpiperidin-1-yi-
7-methyiguinoxalin-S-yhethyDamino)picolinic acid;
{(R)-3~((1-(Z-cyano-3-(4 4-difiugropiperidin-1-y-7-methylguinoxalin-
s-yhethyhamino)pyrazine-2-carboxylic acid;
{Ry-6-chlore-3-({1-{2-cyano-3-{{3-({dimethylaming)-3-
oxepropyh{methyhamino)-7-methylquinoxalin-5-ylethyhamino)picolinic
acid;
{Ry-6-chioro-3-({1-{2-cyano-7-methyk-3-{4-(5-methykhiazoh-2-
yvhpiperazin-1-yhguinoxalin-5-yhethyhamino)picolinic acid;
{FR-8-chloro-3-((1-(2-cyano-3-(7,7-difluoro-5-azaspiro{2 4jheplan-5-
yh-7-methylguinoxalin-5-yhethybaming)picolinic acid,
{F)-8-chloro-3-((1-(2-cyano-3-(1 H-imidazok1-yD-7-
methviguinoxalin-8-yhethylamino)picolinic acid;
{(Fy-3-{{1-{2-cyano-3-{4 4-difluoropiperidin-1-yl}-7-methyiguinoxalin-
S5-yhethyhamino)picolinic acid;
{(Fy-&-chloro-3-{(1-(2-cyano-3-E-{ethoxymethybpiperidin-1-yh-7-
methyiquinoxalin-S-yhethylamino)picolinic acid;
3-{{(1 R 1-(3-(3-oxa-8-azabicyclo][3.2. 1Joctan-8-yh-2-cyano-7-

methyiquinoxalin-S-yhethylamino-8-chioropicolinic acid;
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{Ry-4-{({(1-(Z-cyano-3-(4 4-difiuoropipendin-1-yi}-7-methyiguinoxalin-
s-yhethyhaminoithiophene-3-carboxylic acid;
&-chioro-3-{{{R}-1-(2-cyano-3-{{33 4R}-3 4-difluoropyrrolidin-1-yi}-
7-methyiguinoxalin-5-yhethyliamino}picolinic acid;
{F-8-chlore-3-{(1-(2-cyano-3-(3, 3-difluoro-4 4-dimethylpyrrolidin-1-
yh-7-methylguinoxalin-5-yhethybaming)picolinic acid,
{F)-8-chloro-3-((1-{(2-cyano-7-methyl-3-((3,3,3-
triflugropropyhaminoiquinoxalin-a-yhethyhamino)picolinic acid;
(Ry-6-chloro-3-{(1-{2-cyano-3-(3-{dimethyvlamino)}-3-
oxopropyhamino)-7-methviquinoxalin-&-yliethyhamino)picolinic acid;
(Ry-6-chloro-3-{(1-(Z2-cyano-7-methyl-3-(4-{t-methyl-1H-pyrazol-5-
yhpiperidin-1-yhquinoxalin-&-ylethyhamino)picolinic acid;
{Ry-2-({1-(2-cyano-3-(3,3-difluoroazetidin-1-yh-7-methylquinoxalin-
5-yhethyhaminoibenzoic acid;
{Ry-8-chlorg~-3-{(1-{Z2-cyano-3-(3,3-difluorpazetidin-1-yh-7-
melhviquinoxalin-5-yhethyhamino)picolinic acid;
(Ry-2-((1-(Z-cyano-7T-methyl-3-(1 1,2, 2-tetrafluore-6-
azaspiro{2. Sloctan-6-yhguinoxalin-5-yhethyhamino)benzoic acid;
{Ry-6-chloro-3-({1-(2-cyano-7-methyl-3-{1-oxa-&-
azaspiro{d. theptan-6-yhquinoxalin-&-yhethyhamino)picolinic acid;
{Ry-6-chlore-3-({1-{2-cyano-7-methyl-3-3-Eriflucromethyhazetidin-
1-yhquinoxalin-5-yhethyhamino)picolinic acid;
{Ry-6-chioro-3-({1-(2-cyano-3-({2-methoxyethylamino}-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;
{F-8-chiore-3-((1-(2-cyano-7-methy-3-(4-(6-
{irifluoromethyhpyridin-3-ylpiperazin-1-yhquinoxalin-5-
yhethyhamino)picolinic acid;
{(F)-2-{{1-(2~cyano-7-methy-3-(1-oxa-G-azaspiro[3.3theptan-6-
yhguinoxalin-5-yhethylaminolbenzoic acid;
(FRy-6-chloro-3-{(1-(2-cyano-7-methyl-3-({oxetan-3-
yimethyhamino)quinoxalin-5-yhethyhamino)picelinic acid;
{Fy-3-({(1-(3-4-(1 H-pyrazol-1-yhpiperidin-1-y)-2-cyano-7-

methyiquinoxalin-S-yhethylamino-&-chioropicolinic acid;
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{Ry-6-chlore-3-({1-{2-cyano-7-methyk-3-{4-(N-
methyiacetamido)piperidin-1-yhauinoxalin-S-yhethyhamino}picolinic
acid;

{(R)-6-chiore-3-({1-{2-cyano-7-methyk-3-(4-4-methyb-1H-pyrazol-1-
yhpiperidin-1-yiiquinoxalin-&-ylethyhamino)picolinic acid;

{F-8-chlore-3-((1-(2-cyano-7-methyk-3-(4-4-{rifiuoromesthyD-1H-
pyrazok1-ylpiperidin-1-yhguinoxalin-5-yhethyamino)picolinic acid;

&-chloro-3-{({M)-1-(2-cvano-7~-methyl-3-cis-tetrahydro-1H-furef3 4-
clpyrrob-SGHN-yhquinoxalin-&-ylethyhamino)picolinic acid;

{(Ry-6-chloro-3-{(1-(2-cyano-7-methyl-3-(4-0xa-7-
azaspire{2.5loctan-7-yhiquinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-{({(R)-1-{2-cyano-7-methyl-3-((R)-3-
{methyisulfonybpyrrolidin-1-yhquinoxalin-5-yhethyhamino)picolinic acid,

&~chloro-3-{{{R)}~1-{2-cyano-3-{(38,5R)- 3, 5-difluoropiperidin-1-yh-7-
melhviquinoxalin-5-yhethyhamino)picolinic acid;

{Ry-8-chlorg-3-{(1~-(2-cyano-3-2,2-dimethyimorpholino)-7-~
methviquinoxalin-S-yhethyhamino)picolinic acid;

{(Ry-6-chlore~-3-{{1-{2-cyano-7-methy-3-(2-oxa-&-
azaspiro{3.3theptan-6-yhguinoxalin-8~-yhethylamino)picolinic acid;

{Ry-6-chlore-3-({1-(7-chioro-2-cyano-3-(3, 3-diftucropyrrolidin-1-
vhguinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-3-{{R)-3,3-difluoro-5-
{(hydroxymethyhpiperidin-1-yh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid,

&-chioro-3-{{{F)}-1-(2-cyano-3~({5)-3,3-difluoro-5-
{(hydroxymethyhpiperidin-1-yh-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

&-chloro-3-{({(M)-1-(2-cyvano-3~-((R)-3-(dimethylcarbamoyhpyrrolidin-
1-yD-7-methylguinoxalin-5-yhethylamino)picolinic acid;

&-chioro-3-{({(FR)}-1-(2-cyano-3-((8)-3-({dimethylcarbamoylpyrrolidin-
1-yh-7-methylguinoxalin-5-yhethyhamino)picelinic acid;

&-chiorg-3-{({R}-1-(2-cyano-7-methyl-3-{(1 R 55 6R)-6-
{triftucromethy}-3-azabicycio[3.1.0thexan-3-yhguinoxalin-5-

yhethyhamino)picolinic acid,

-422-



WO 2024/238221 PCT/US2024/028261

{Ry-6-chlore-3-({1-(2-cyano-3-{4 4-diflucropiperidin-1-y}-7-
sthylquinoxalin-5-yhethyllamino)picolinic acid;
8-chioro-3-{{{(R)-1-(2-cyano-7-methyl-3-({1R 55,8 S)-6-
{triftucromethyl}-3-azabicyclo[3.1.Glhexan-3-yhguinoxalin-5-
yhethyhamino)picolinic acid;
{F)-8-chloro-3-({(1-{2-cyano-7-methyk-3-(methvi(3 3,3~
riflugropropyhiaminoiquinoxalin-5-yhethyDamino)picolinic acid;
&-chloro-3-{{({F)-1-(2-cyano-3-((S)-3-cyanopyrrolidin-1-y)-7-
methviguinoxalin-8-yhethylamino)picolinic acid;
&-chloro-3-{{(FR)}-1-(2-cyano-3-((Ry-3-cyanopyrrolidin-1-yh-7-
methyiguinoxalin-S-yhethylamino)picolinic acid;
{(FRy-6-chloro-3-{(1-(7-chioro-2-cyano-3-morpholinoguinoxalin-5-
yhethyhamino)picolinic acid,
&-chloro-3-{{{R)}~1-{2-cyano-3-{{8)-3-(hydroxymethyhpyrrolidin-1-
yh-7-methviquinoxalin-S-yijethyhamino)picolinic acid;
&~chilorg-3-{{{(R)~1-{2-cyano-3-{{(Ry-3-(hydroxymethypyrrolidin-1-
vh-7~-methyiquinoxalin-5-ylethvamino)picolinic acid;
{(R)-3~({(1-(3-(4-acetyipiperazin-1-yh-2-cyano-7T-methyiguinoxalin-5~
yhethyamino)}-8-chioropicolinic acid;
{Ry-6-chlore-3-({1-{2-cyano-7-methy-3-{4-oxopiperidin-1-
vhguinoxalin-5-yhethyhamino)picolinic acid;
{Ry-6-chlore-3-({1-(2-cyano-3-(3 4-dihydro-2, 7-naphthyridin-2(1 H)-
yh-7-methyiquinoxalin-5-yhethybamino)picolinic acid,
&-chioro-3-{{{F}-1-(2-cyano-3- ({1 8,55 8 5)-8-(hydroxymethyl-3-
azabicyclo[3.1.0lhexan-3-y-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3~(({R)-1-(2-cyano-3~-{(R)-3-fluoro-3-
{methoxymethyhpyrrolidin-1-yD-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-{((FR)}-1-(2-cyano-3-((8)-3-fluore-3-
{methoxymethvhpyrrolidin-1-y[-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
&-chiorg-3-{({R}-1-(2-cyano-3-((1 R 55 6R)-6-(methoxymethyh-3-
azabicyclo[3.1.0lhexan-3-yi)-7-methyiguinoxalin-5-

yhethyamino)picolinic acid,
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&-chloro-3-{{{R}-1-(2-cyano-3-{{1R, 55 6R)-6-(hydroxymethy)-3-
azabicycle[3.1.0lhexan-3-yi-7-methyiguinoxalin-5-
yhethyhanmino)picolinic acid,

g-chioro-3-{{{(R}-1-(2-cyano-7-methyl-3-({K)-2-
methyimorpholino)guingxalin-5-yhethyhamino}picclinic acid;

&-chioro-3-{{{F)}-1-(2-cyano-3~((5)-3,3-difluoro-2-methylpyrrolidin- 1~
yh-7-methylguinoxalin-5-yhethybaming)picolinic acid,

&-chloro-3-{{({M)-1-(2-cyvano-3-((R)-3,3-diflugro-Z-methylpyrrolidin-1-
yi-7-methylguinoxalin-5-yhethybhaming)picolinic acid;

&-chloro-3-{(R)-1-(2-cyano-3-((8)-3, 3-difluoro-4-methoxypyrrolidin-
1-¥D-7-methylguinoxalin-5-yhethyhamino)picelinic acid;

&-chloro-3-{{(R)-1-{2-cyano-3-((R)-3,3-diflucro-4-methoxypyrrolidin-
1-¥D-7-methylguinoxalin-5-yhethylamino)}picolinic acid;

3-({({(R)-1-(3-({1 5,4 5)-2-0xa-5-azabicycio[2.2 1 theptan-5-y}-2-
cyano-7-methyiquinoxalin-5-ylethyhaming)-6-chioropicolinic acid;

3-(({R-1-(3-((1 R 4R)-2-oxa-5-azabicycio[2 2 1iheptan-&-yh-2-
cyano-7-methylquinoxalin-&-yhethyhaming)-G-chloropicolinic acid;

&-chloro-3-{{{R)}-1-(2-cyano-7-methyl-3-({&)-3-
{methyisulfonyDpyrrolidin-T-yhauinoxalin-5-yhethyhamino)picolinic acid;

g-chioro-3-{{{R}-1-(2-cyano-3-({&)-3-fluoropyrrolidin-1-yh-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-3-{{R)-3-flucropyrrolidin-1-yi}-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

S-chioro-3-{({K}-1-(2-cyano-3-((35,4 5)-3 4-difluoropyrrolidin-1-yi}-
7-methylguinoxalin-5-yhethyhamino)picalinic acid;

{F-8-chiore-3-((1-(2-cyano-7-methyk-3-(4-(5-
(triffuoromethyhpyridin-2-ylipiperazin-1-yliquinoxalin-5-
yhethyhamino)picolinic acid;

methyil 8-chioro-3-(({(R)-1-Z-cyano-3~-({(F)-3-fluore-3-
methyipyrrolidin-1-yh-7-methyiguinoxalin-S-yhethvhamino)picolinate

methyl &-chioro-3-({(R)-1-Z-cyano-3-{(5)-3-flucro-3-
methyipyrrolidin-1-yh-7-methyiguinoxalin-S-yhethvhamino}picolinate

&-chiorg-3-{({(R}-1-{2-cyano-3-{{{{&)-2,2-diftuoro-1-
methyicyclopropyymethyhamino)-7-methylguinoxalin-5-

yhethyamino)picolinic acid,
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&-chloro-3-{{{R}-1-(2-cyano-3-{{{R)-2,2-diflucro-1-
methvicyclopropylimethyhaming)-7-methyiguinoxalin-5-
yhethyhanmino)picolinic acid,

{Ry-6-chiore-3-({1-{2-cyano-7-methyk3-{3-(N-
methviacetamidoazelidin-t-yhguinoxalin-5-yDethybaming)picolinic acid;

&-chioro-3-{{{1R)-1-2-cyvano-7-methyl-3-getrahydrofuran-3-
yhguinoxalin-5-yhethylamino)picolinic acid;

&-chloro-3-{({M)-1-(2-cyvano-7~-methyl-3-(( S)-tetrahydrofuran-3-
yvhguinoxalin-S-yhethylamino)picolinic acid;

&-chioro-3-{({(R}-1-(2-cyano-7-methyl-3-((R)-tetrahydrofuran-3-
yhguinoxalin-5-yhethyhamino)picolinic acid;

{(Ry-6-chloro-3-{(1-(2-cyano-3-(3,3-diflucropyrrolidin-1-y}-7-
ethylguinoxalin-5-yhethyamino)picolinic acid;

{Ry-8-chlorg~-3-{(1-{2-cyano-7-ethyl-3~-morpholinoguinoxalin-5-
yhethyamino)picolinic acid,

{Ry-8-chlorg-3-{(1-(2-cyano-7-ethyl-3-(2-oxa-6-azaspirol 3. 3theptan-~
g-vhquinoxalin-5~yhethyhamino)picolinic acid,

&-chioro-3-{({R)-1-(2-cyano-3-((8)-2-ethyimorpholino)-7-
methviquinoxalin-5-yhethyhamino)picolinic acid;

&-chloro-3-{{{R}-1-(2-cyano-3-({R)y-2-ethylmorpholing)-7-
methviguinoxalin-5-yhethylamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-7-methyl-3-({S)-2-
{triftucromethylimorpholinojquinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-{{{#)}-1-(2-cyano-7~-methyl3-({K)-2-
{irifluoromethylmorpholino)guinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-{{{F)}-1-(2-cyano-3-{{S)-2-(diflucromethylymorpholino}-7-
methviguinoxalin-8-yhethylamino)picolinic acid;

&-chloro-3-{{{R)-1-(2-cyano-3-{(R)-Z2-(diflucromethylmorpholing)-7-
methviguinoxalin-8-yhethylamino)picolinic acid;

&-chloro-3-{({(FR}-1-(2-cyano-7-methyl-3-((5)-3-
methyimorpholino)guinexalin-5-yhethyhamino)picolinic acid;

&-chiorg-3-{({(R}-1-{2-cyano-7-methyl-3-({(R)-3-
methyimorpholino)guinoxalin-S-yhethyhamino)picolinic acid;

3-{{(1 Ry-1-(3-(B-0xa-3-azabicycio[3.1. 1}theptan-3-y-2-cyano-7-

methviquinoxalin-5-yhethyhamino)-6-chioropicolinic acid;
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&-chloro-3-{{{R}-1-(2-cyano-3-4-{(R)-1-hydroxyethyhpiperidin-1-yi}-
7-methyiguinoxalin-5-yhethyliamino}picolinic acid;
8-chioro-3-{{{(R}-1-(2-cyano-3-{4-((3)-1-hydroxyethylpiperidin-1-yh-
7-methyiguinoxalin-5-yhethyliamino}picolinic acid;
&-chioro-3-{{{F)}-1-(2-cyano-3-(4-{{R)-1~-melhoxyethybpiperidin-1-
yi-7-methylguinoxalin-5-yhethybaming)picolinic acid,
&-chloro-3-{{{R)-1-(2-cyano-3-(4-{{&)-1-methoxyethypiperidin-1-
yi-7-methylguinoxalin-8-yhethybhaming)picolinic acid;
&-chloro-3-{{(FR)-1-(2-cyano-3-((8)-3-methoxypipendin-1-y-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
&-chioro-3-{({(R)}-1-(2-cyano-3-{(FRy-3-methoxypiperidin-{-yi-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
2-{{{(Ry-1-{2-cyano-3-(4-2-({(Ry-2,2-
difluorocyclopropybacetybpiperazin-1-yi}-7-methylguinoxalin-5-
yhethyhamino)benzoic acid;
{Ry-8-chlorg~-3-{(1-{Z-cyano-7-methyl-3-(oxetan-3-yhiquinoxalin-5-
yvhethyhamino)picolinic acid,
{(Ry-6-chlorg~3-{{(1~-(2-cyano-~-7-methyl-3-d-(t-methyl-1H-imidazol-4-
vhpiperazin-1-yhguinoxalin-5-yhethybamino)picolinic acid;
{Ry-6-chlore-3-({1-(2-cyano-7-methyl-3-(4-(3-methylisoxazol-5-
vhpiperazin-1-yliguinoxalin-&-yhethyhamino)picolinic acid;
{Ry-6-chloro-3-({1-(2-cyano-7-methyk-3-(4-(5-methylisoxazoh-3-
vhipiperazin-1-yhguinoxalin-5-yhethyhamino)picolinic acid;
{F-8-chloro-3-((1-(2-cyano-7-methyk-3-(2-oxo-[1,4'-bipiperidin}-1'-
yhguinoxalin-S-yhethyhaming)picolinic acid;
{F)~-3-{(1-(2~cyano-7-methyi-3-morpholinoquinoxalin-5-
yhethyhamino)picolinic acid;
{(F)~-3-{{(1-(2~cyano-3-(3,3-difluoropyrrolidin-1-yh-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
(Ry-8-chloro-3-{(1-{(2-cyano-3-{4 4-diflucropiperidin-1-y)-7-
{triftuoromethoxyiquinoxaiin-5-yhethyhamino)picolinic acid;
{Ry-3-chlorg-2-cyano-8-{{(1-{2-cyano-3-(4 4-difluoropiperidin-1-yh-7-
methyiquinoxalin-S-yhethylaminobenzoic acid;
{Ry-2-cyano-8-((1-(2-cyano-3-(4 4-diftucropiperidin-1-yh-7-

methviquinoxalin-5-yhethyhaminobenzoic acid;
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3-(((ARy-1-(Z-cyano-3-(5,5-diftuora-2-azabicyclof2.2. 1theplan-2-yi}-
7-methylguinoxalin-S-yhethyfamino}picolinic acid;

{Ry-3-{(1-(2-cyano-7-methyi-3-(2-oxa-8-azaspiro]3 .3lheptan-6-
yhguinoxalin-5-yhethylamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-3-{{R}~3,3-diflugro-4-
{hydroxymethylhpyrrolidin-1-yl}-7-methylquinoxalin-5-
vhethyljamino)picolinic acid;

&-chloro-3-{({(R)-1-(2-cvano-3~((S)-3,3-diflucro-4-
(hvdroxymethyhpyrrolidin-1-yD-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

&-chloro-3-{{(R)-1-{2-cyano-3-((8)-3, 3-difluoro-4-
{methoxymethyhpymrolidin-1-yl)-7-methylquinoxalin-5-
yhethylamino)picolinic acid;

&-chiorg-3-{({(R}-1-(2-cyano-3-{(F)-3,3-diflucro-4-
{methoxymethybpyrohidin-t-y[-7-methylsuinoxalin-5-
yhethyamino)picolinic acid,

&-~chiloro-3-{{(R)~1-{2-cyano-3-{((13 4R)-2, 2-diftuoro-7-
azabicyclo[2.2. 1Theptan-7-y[)-7-methylquinoxalin-5-
yvhethyhamino)picolinic acid,

&-chioro-3-{({((R)-1-(2-cyano-3-({(1R ,458)-2, 2-difluorg-7-
azabicyclo[2.2. 1Theptan-7-y[}-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;

§-chloro-3-({{R}-1-(2-cyano-3-({(1R, 53,65 )-8-(methoxymethyl}-3-
azabicycle[3.1.0lhexan-3-yi-7-methyiquinoxalin-5-
yhethyhanmino)picolinic acid,

§-chioro-3-(({1R}-1-(2-cyano-3-(B-methoxy-3-
azabicycio[3.1.0lhexan-3-yh-7-methyiguinoxalin-5-
yhethylaminoipicolinic acid;

&-chioro-3-(({1R)-1-2-cyano-3-(B-fluoro-3-azabicycle{3.1 Ofhexan-
3~yh-7-methyiguinoxalin-5-yhethylamino)picolinic acid;

(Ry-6-chloro-3-{(1-(2-cyano-3-(3 4-dihydro-2 6-naphthyridin-2(1H)-
yhi-7-methylquinoxalin-5-yhethyhamino)picolinic acid,

(Ry-6-chlorg-3-((1-(2-cyano-3-(7-cyano-3 4-dihydroisoquinoline
2(1H-yi-7-methylquinoxalin-5-yhethyhamino)picolinic acid;
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{(R)-6-chlore-3-({1-(2-cyano-3-(2-oxa-6-azaspirof3 . 3theptan-6-vi)-7-
{triftucromethyhquinoxalin-5-ylethylamino)picolinic acid;

{(R)-6-chioro-3-({1-(2-cyano-3-(3,3-difluocropyrrolidin-t-y-7-
{triftucromethyhquinoxalin-5-ylethyhamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-3~((3R, 5R}-3 5-diflugropiperidin-1-yi}-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;

(R)-8-chloro-3-((1-(2-cyano-7-methyl-3-(6-methyk-5-0x0-3,4,5 .6~
tetrahydro-2,8-naphthyridin-2(1H)-yhauinoxalin-5-yhethyhamino)picolinic
acid;

(Ry-6-chloro-3-{(1-(Z2-cyano-7-methyl-3-(7-methy-8-0x0-3 ,4,7 8-
tetrahydro-2,7-naphthyridin-2(1H-yhguinoxalin-5-yhethyl amino) picolinic
acid;

{Ry-6-chlorg-3-((1-{Z-cyano-7-methyl-3-(1-methyh-6-ox0-1,6-
dihydropyridin-3-yhauinoxalin-5-yhethyhamino}picolinic acid;

&-~chiloro-3-{{(1R}~1-{Z-cyano-7-methyi-3-(1-methyl-8-oxopiperidin-
3-yhguinoxalin-5-yhethybhamino)picolinic acid;

(R)-6-chlorg~-3-{{1-{2-cyano-7-methy-3-(3-oxopyrrolidin-1-
yhguinoxalin-5-yhethyhamino)picolinic acid;

&-chloro~-3-{{{(1R}-1-(2-cyano-7-methvil-3-3-methyl-4-oxopyrrolidin-
1-yiiquinoxalin-5-yhethyhamino)picolinic acid;

{(R)-6-chlore-3-({1-{2-cyano-3-(3 3-dimethyl-4-oxopyrrolidin-1-y-7-
methviguinoxaiin-5-yhethylamino)picolinic acid;

&-chioro-3-{{{(1R)}-1-(2-cyano-3-(2, 2-dioxidotetrahydro-1H-
thienol3 4-clpyrrol-5(3H)-yh-7-methyiguinoxalin-5-
yhethylamino)picolinic acid;

&-chioro-3-{{{R}-1-(2-cyano-7-methyl-3-({3a3 8aS)-tetrahydro-1 H-
furo|3,4-clpyrrol-53H-yhquinoxalin-5-yhethyhamino)picolinic acid,

&-chloro-3-{{{(R)}-1-(2-cyano-7-methyl-3~({(3aR 6aR)-tetrahydro-1H-
furo|3,4-clpyrrol-53H-yhquinoxalin-5-yhethyhamino)picolinic acid,

(Ry-6-chloro-3-{(1-{(2-cyano-3-morpholine-7-
{trifluoromethyhquinoxalin-&-yhethyllamino)picolinic acid;

(Ry-6-chlorg-3-((1-{Z2-cyano-7-({diflucromethyi}-3-
morpholinoguinoxalin-5-yhethylamino)picolinic acid;

(Ry-6-chlorg-3-((1-(2-cyano-7-ethoxy-3-morphalinoguinoxalin-5-

yhethyamino)picolinic acid,
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{(R)-6-chlore-3-({1-(2-cyano-7-methyl-3-(letrahydro-2H-pyran-4-
yhguinoxalin-5-yhethylamino)picolinic acid;
&-chioro-3-{{{R}-1-(2-cyano-3-{{(R)-4 ,4-difluoro-3-
{(hydroxymethyhpiperidin-1-yh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-{{{R}-1-(2-cyano-3~((8)-4 4-diffluoro-3-
{(hvdroxymethyhpiperidin-1-yh-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;
&-chloro-3-{{{(R)-1-(2-cyano-3-((S)-2-(hydroxymethyhmorpholing)-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
&-chioro-3-{{(R)-1-{2-cyano-3-((R)y-2-(hydroxymethylymorpholino)-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
&-chioro-3-{({(R}-1-(2-cyano-3-({(8)-2-(methoxymethyhmorpholing)-
7-methyiguinoxalin-S-yhethyamino)picolinic acid;
&-chilorg-3-{{(R)~1-{2-cyano-3-{{(R)-2-(methoxymethylimorphalino)-
7-methyiguinoxalin-S-yhethyhamino)picelinic acid;
&-chioro~-3-{{(R)-1-(2-cyano-3-{{(2R,5R)-2, 5-dimethvimorpholing)-7-
methviquinoxalin-S-yhethyhamino)picolinic acid;
&-chloro-3-{{(R)-1-(2-cyano-3-((28,53)-2,5-dimethyimorpholing)-7-
methviguinoxalin-5-yhethyhamino)picolinic acid;
&-chioro~-3-{{{(R}-1-(2-cyano-3-({(23 ,5R}-2,5-dimethylmorpholing}-7-
methviguinoxalin-5-yhethylamino)picolinic acid;
&-chioro-3-{{{(R}-1-(2-cyano-3-({(ZR,58}-2, 5-dimethylimorpholino}-7-
methviguinoxaiin-5-yhethylamino)picolinic acid;
3-(({R)-1-(3~({(1R B88)-2-oxa-5-azabicyclof4 .1 Clheptan-5-yi)-2-
cyano-7-methviquinoxalin-S-yiiethyhamino)-8-chloropicolinic acid;
3-{{((R31-(3-((18,B6R)-2-oxa-5~azabicyclo[4.1 Olheptan-5-yi-2-
cyano~-7~-methyiquinoxalin-5-ylethyDamino)-6-chloropicolinic acid;
(Ry-6-chloro-3-{(1-(2-cyano-7-methyl-3-(2-0xa-8-
azaspircl3.4joctan-8-yhquinoxalin-S-ylethyhamino)picolinic acid,
3-{{(R3-1-(B-((1R 6S)-3-oxabicycio{4 1 Ofheptan-6-yh-2-cyano-7-
methylguinoxalin-5-yhethyliamino)-8-chloropicolinic acid,
3-{{({(R)-1-(3-{(18,6R}-3-oxabicyciol4.1.0lheptan-6-y)-2-cyano-7-

methylguinoxalin-5-yhethyliamino)-8-chloropicolinic acid,
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{(R)-6-chlore-3-({1-(2-cyano-7-methyl-3-{1 4-oxazepan-4-
yhguinoxalin-5-yhethylamino)picolinic acid;

3-{({(R)-1-(G-{(1R,58}-8-0oxa-3-azabicyclo[3.2. 1joctan-3-yi-2-cyano-
7-methyiguinoxalin-5-yhethyliamino)-8-chioropicelinic acid;

3-{((R)~1-(3~{{15 5R}-B-oxa-3-azabicyclo[3.2 1octan-3-yi-2-cyano-
7-methyiguinoxalin-5-yhethyhamino)-8-chioropicolinic acid;

&-chloro-3-{{{(1R)-1-(Z-cyano-3-((18)-1~hioro-3-
azabicycle[3.2.0lheptan-3-yD-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

&-chioro-3-{{{(1R)}-1-{Z2-cyano-3-((18)-1-tkiorg-3-
azabicycle[3.2.0lheptan-3-yhi-7-methylquinoxalin-5-
yhethyhamino)picolinic acid;

8-chiorg-3-{{(R}-1-{2-cyano-3-((38,48)-3-flucro-4-methyipyrrolidin-
1-¥h-7-methylguinoxalin-5-yhethylamino)picolinic acid;

&-chilorg-3-{{(R)-1-{2-cyano-3-{(2R 4 8)-4-fluoro-2-methylpyirolidin-
1-¥h-7-methylguinoxalin-5~yhethylamino)picolinic acid;

&-chioro~-3-{{{(R)-1-(2-cyano-3-((23 4R)~-4-fluore-2-methylpyrrolidin-
1-¥h-7-methyiquinoxalin-8~-yhethyllamino)picolinic acid;

&-chloro~-3-{{(R)-1-(2-cyano-3-{(2R 4R)-4-fluoro-2Z-methylpyrrolidin-
1-yii-7-methyiguinoxalin-g-yhethyhamino)picolinic acid;

&-chioro-3-{{{(R}-1-(2-cyano-3-({(23 43 -4-fluoro-2-methvipyrrolidin-
1-yi-7-methyiguinoxalin-5-yhethyhamino}picolinic acid;

g-chioro-3-{{{(1R}-1-(2-cyano-3-({13)-1-fluore-3-
azabicycio[3.1.0lhexan-3-yh-7-methyiguinoxalin-5-
yhethylamino)picolinic acid;

&-chioro-3-{{{(1R)}-1-2-cyano-3- (1R}~ 1-fuorg-3-
azabicycio[3.1.0thexan-3-yh-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;

&-chloro-3-{{{(R)-1-(2-cyano-3-((R)~3,3-diflugrocyclopenty)-7-
methyiguinoxalin-s-yhethyllamino)picolinic acid;

&-chloro-3-{{(R)-1-{2-cyano-3-((8)-3, 3-diflucrocyciopentyh-7-
methyiguinoxalin-s-yhethyllamino)picolinic acid;

(Ry-6-chlorg-3-((1-{2-cyano-7-methyk-3-(2-oxa-7-

azaspircld.5lnonan-7-yhquinoxalin-S-yhethyliamino)picolinic acid;
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{(Ry-6-chloro-3-({1-(2-cyano-7-methyk-3-{1-oxa-7-
azaspiro]3.Snonan-7-yhguinoxalin-5-yhethylamino)picolinic acid;
{(R)-6-chioro-3-({1-(2-cyano-7-methyk-3-(6-oxa-2-
azaspiro]3.4]joctan-2-yhgquinoxalin-5-yhethyhamino)picolinic acid;
{(R)-5-(1-{{B~chioro-2-(hvdroxymethoxy)pyridin-3-yllaminojethybh-7-
methyi-3-(5-oxa-2-azaspiro[3 4joctan-2-yquinoxaline-2-carboniirile
&-chloro-3-{({(R)-1-(2-cvano-7~-methyl-3-((8)-1-0xa-7-
azaspirol4 . 4lnonan-7-yhiquinoxalin-5-yhethyllamino)picolinic acid;
&-chioro-3-{((R)-1-(2-cyano-7-methyl-3-((R)-1-0xa-7-
azaspireld.djnonan-7-yhquinoxalin-5-yhethylamino}picolinic acid;
&-chloro-3-{({(R)-1-{2-cyano-7-methyl-3-((8)-2-0xa-7-
azaspireld.djnonan-7-yhquinoxalin-5-yhethylamino}picolinic acid;
&-chioro-3-{({(R}-1-(2-cyano-7-methyl-3-({(R)-2-0xa-7-
azaspirold.4inonan-7-yhguinoxalin-5-yhethylamino)picolinic acid;
{(Ry-8-chlorg-3-{(1-{2-cyano-3-(8,6-difluorp-2-azaspiro{d . 3theptan-2-
yh-7-methviquinoxalin-S-yijethyhamino)picolinic acid;
(R)-6-chlore~-3-{{1-(2-cyano-3-(8,5-difluoro-2-azaspire{3 . 3theplan-2-
yh-7-methylquinoxalin-5-yhethyhamino)picolinic acid;
g-chloro-3-{{{R}-1-(2-cyano-3-({8)-5-fluoro-2-azaspirof3. 3theptan-
2-¥h-7T-methylguinoxalin-S-yhethyhamino)picolinic acid;
&-chloro-3-{{{(R}-1-(2-cyano-3-{{R)-5-flucro-Z-azaspire{3.3theptan-
2-¥h-7T-methylguinoxalin-S-yhethyliamino}picolinic acid;
{R)-8-chloro-3-{(1-(2-cyano-3-(B-flucro-2-azaspiro]3. 3theptan-2-yi}-
7~-methylguinoxalin-5-yhethyhamino)picolinic acid;
{(R)-8-chloro-3-((1-(2-cyano-3-(8-hydroxy-2-azaspiro[3 . 3theptan-2-
yi-7-methylquinoxalin-5-yhethyhaming)picolinic acid,
&-chloro-3-{({(R)-1-(2-cvano-7~-methyl-3-((3-2-
methvimorpholino)guinoalin-5-yhethyhamino)picolinic acid;;
&-chioro-3-{(R)-1-(2-cyano-3-((S)-3-((S)-1-hydroxyethybpiperidin-
1-y{-7-methyiguinoxalin-5-yhethyhamino)picelinic acid;
&-chioro-3-{({(R}-1-(2-cyano-3-{(8)-3-((R)-1-hydroxyethylpiperidin-
1-y-7-methyiquinoxalin-5-yhethyhamino)picolinic acid,
8-chioro-3-{{(R}-1-{2-cyano-3-{{(R}-3-((S)-1-hydroxysthyDpiperidin-

1-¥D-7-methylguinoxalin-5~yhethylamino)picolinic acid;
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&-chloro-3-{{{R}-1-(2-cyano-3-({(R)-3-{((R)-1-hydroxyethyhpiperidin-
1-¥D-7-mathylguinoxalin-S-yhethylamino}picolinic acid;
{Ry-6-chiore-3-({1-(2-cyano-3-(4 4-difluoroazepan-1-yh-7-
methviguinoxalin-5-yhethylamino)picolinic acid;
&-chioro-3-{{{F}-1-(2-cyano-7~-methyl-3-cis-tetrahydro-1h-
thienof3,4~-clpyrrob 53 H)-yiquinoxalin-5-yDethybaming)picolinic acid;
{(F)-8-chlore-3-((1-(2,7-dimethyl-3-morpholinoquinoxalin-5-
yhethyhamino)picolinic acid;
(Ry-6-chloro-3-{(1-{7-methyl-3-morpholinoguinoxalin-5-
yhethyhamino)picolinic acid;
(Ry-6-chloro-3-{(1-{7-methyl-3-morpholine-2-
{triftuoromethyhquinoxalin-S-yhethyhamino}picolinic acid;
{(Ry-5-(1-((2-(1 Hetrazol-5-yliphenyhaminoethyl-7-methyl-3-
morpholinoquinoxaline-2-carbonitrile,
{(Ry-5-(1-((Z2-cyanophenyhaminoyethyh-7-methyh-3-
morpholinoquinoxaline-2-carbonitrile,
{(R)-5-(1-((8-chloro-2-(1 H-tetrazol-5-yhpyridin-3-yhaminojethyd-7-
methyi-3-morpholinoquinoxaline-2-carbonitrile;
{Ry-5-(1-{{(6-chloro-2-cyanopyridin-3-yhamino)ethyh-7-methyl-3-
morpholinoguinoxaline-2-carbonitrile,;
{Ry-2-((1-{Z-cvano-7-methyi-3-morpholinoquinoxalin-5-
yhethyhamino)-NM-methylbenzamide,
{Ry-6-chiore-3-({1-(2-cyano-7-methyl-3-morpholinoguinoxalin-5-
yhethyhamino)-N-methyipicolinamide;
{F)-8-chlore-3-((1-(2-cyano-7-methyk-3-(morpholino-d&quinoxalin-
S-yhethyhamino)picolinic acid;
(25,38,48 5R)-8-({B-chiorg-3-(({(R)-1-Z-cyvano-7-methyil-3-
morpholinogquinoxalin-5-yhethyhamino)picolinoyboxy)-3 4 .5~
trihydroxytetrahydro-2H-pyran-2-carboxylic acid; or

a pharmaceutically acceplable salt thereof.

&7, A Compound according {o claim 1 which is
(R)-2-{(1-(3~-(4-(bicyclo[1.1.1]pentan-1-yl-3-d)piperidin-1~yh-2~cyano-7 -

methylquinoxaiin-5-yhethylamino)benzoic acid;
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(R)-2-{(1-(2-cyano-3-{(3-cyanophenybamino)-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;

2-({(1R)-1-(2-cyano-7-methyl-3-(({etrahydrofuran-3-vlimethyhaminojquinoxalin-5-
yhethyhaminoibenzoic acid,

(R)-2-{(1-(2-cyano-7-methyl-3-{{oxetlan-3-yvimethyhamino)guinoxalin-5-
yhethyhaminoibenzoic acid;

{(R}-2-{{(1-{2-cyano-3-{{(2-cyancallyyamino)-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid,

{(R}-2-{{(1-(2-cyano-3-{cyciobutylamino)-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{(1-(Z-cyano-3-{3-(thydroxymethybicyclof 1.1, 1lpentan-1-yhamino)-7-~
methylguinoxalin-5-yhethyamino)benzoic acid;

{(R)-2-{(1-(2-cyano-3-(5,8-dihydroimidazolt ,2-ajpyrazin- 7 {(8H)~yh-7~
methyiguinoxalin-&-yhethyllamino)benzoic acid;

(R)-2-{{(1-(Z-cyang-3-(2,3-dimethyl-5 8-dihydroimidazo|1  Z2-alpyrazin-7 (8H)-yD-7 -
methyiguinoxalin-&-yhethyllamino)benzoic acid;

(Ry-2-{{(1-(2-cyano-3-{8 8-dihydroimidazolt S-alpyrazin-T@8H)-y)-7-
methviguinoxalin-&-yhethyllaminoibenzoic acid;

(R)y-2-{{1-(Z2-cyano-3-(8,7-dihydropyrazolo[1,5-alpyrazin-5(4H)-yi}-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;

(R)y-2-({1-(2-cyano-7-methyl-3-{piperazin-1-yhguinoxalin-5-yhethyhamino}benzoic
acid;

{(Ry-2-{(1-(2~cyano-7-methyl-3-4-methylipiperazin-1-yhquinoxalin-5-
yhethybamino)benzoic acid,

{(Ry-2-{(1-(G~-{azepan-1-yi}-Z-cyano-7-methylguinoxalin-5-yhethylamino)henzoic
acid;

(R)-2-{(1-(2-cyano-7-methyl-3~-(Z2-oxa-8-azaspirol4. . Sldecan-8-yhguinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2~-cyano-7-methyl-3~-(Z-oxa-7-azaspiro[3 .5lnonan-7-yliquinoxalin-&-
yhethyhaminoibenzoic acid,

(R)-2-{(1-(2-cyano-7-methyl-3-(G-azaspirc]2. 5joctan-6-yhquinoxalin-5-
yhethyhaminoibenzoic acid,

{(R}-2-{{(1-(3-(azetidin-1-yh-2-cyano-7-methviguinoxalin-5-yhethyaminoibenzoic
acid;

2-{{(1Ry-1-{2-cyano-3-(2-hydroxy-8-azaspirof4. 5ldecan-8-yii-7-methviquinoxalin-5-

yhethyllaminobenzoic acid,
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(R)-2-{(1-(2-cyano-7-methyl-3~-(4-methylpiperidin-1-vhguinoxalin-5-
yhethyhaminoibenzoic acid;

2-({(1R)-1-(2-cyano-7-methyl-3-(octahydro-2H-4, 7-ethanoisoindob-2-yhquinoxalin-
5-yhethyhamino)benzoic acid;

2-{{(1R}-1-{2-cyano-3-(6,6-dimethyl-3-azabicycio]3. 2. Ctheptan-3-y)-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

{(R)-2-{{(1-(2-cyano-7-methyl-3-(2-azaspiro{3.3theptan-2-yhguinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{{(1-(2-cyano-3-{2-azadispiro[3.1.36 . 14]decan-2-yi}-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{{(1-(2-cyano-7-methyl-3-{d-oxa-7-azaspirol2. 8loctan-7~yhauinoxalin-5-
yhethyllaminobenzoic acid,

2-{{(1R1-{2-cyano-7-methyl-3-(8-methyihexahydropyrolo[3,4-clpyrrob 2(1H)-
yhguinoxalin-5-yhethylamino)benzoic acid;

2-({{(1R)~1-(2-cyano-3-(2-cyclopropyimorpholine)-7-methylguinoxalin-&-
yhethylamino)benzoic acid;

2-({{1R)-1-(2-cyanc-3-(2-cyclopropyl-G-methyimorpholing)-7-methyiguinoxalin-5-
yhethylamino)benzoic acid;

2-({{1R}-1-(3-{6-oxa-3-azabicyclo[3.1. 1]heptan-3-vh-2-cyanoe-7-methylquinoxalin-5-
yhethylaminoybenzoic acid,

(Ry-2-({1-(3-(3-azabicyclo{3.1. 1lheptan-3-yi}-2-cyano-7-methyiguinoxalin-5-
yhethylaminoybenzoic acid,

2-(({{1R}~1-(3-(3-azabicyclof3.1.8lhexan-3-yh}-2-cyano-7-methylauinoxalin-5-
yhethybamino)benzolc acid,

{(Ry-2-{{1-(2-cyano-3-(8-{4-cyanopheny)-2 8-diazaspire{3.3theptan-2-yi)-7 -
methviguinoxaiin-S-yhethyllamino)benzoic acid;

2-({(1R)-1-(2-cyano-7-methyl-3-Z-methyimorpholino)guinoxalin-5-
yhethyhaminoibenzoic acid;

2-({(1R)-1-(2-cyano-3-Z-cyclopropyl-2~-methyimorpholing)-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1R)}-1-{3-(3,6-diazabicyclof3.1. 1lheptan-6-yH-2-cvano-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid,

{(R}-2-{{(1-{3-(7-azabicycloi2 .2 . 1lheptan-7-y)-2-cyano-7-methyiquinoxalin-5-
yhethyllaminobenzoic acid,

{(R}-2-{(1-{3-(2-azaadamantan-2-yl}-2-cyano-7-methylguinoxalin-5-

yhethyllaminobenzoic acid,
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(R)-2-{(1-(2-cyano-3-(1-(methoxymethyh-4-methyl-Z-azabicyclof2 1. 1thexan-2-yi)-
7-methyiguinoxalin-S~yhethylaminolbenzoic acid;
2-({(1R)-1-(Z2-cyano-3-@-{dimethylamino)methy-6-oxa-8~azaspire{4 Sldecan-8-
yh-T-methylquinoxalin-S-ylethyhamino)Ybenzoic acid,
(R)-2-{(1-{3-(2-azabicycioi2 .2 . 2loctan-2-yh-2-cyano-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;
2-{{(1R}-1-({3-(Z-azabicyclo[2. 2. 1]}heptan-2-yh-2-cyano-7-methyiquinoxalin-5-
yhethyllaminobenzoic acid,
2-{{(1Ry-1-{2-cyano-3-(hexahydro-3, 5-methanocyclopentafbipyrrol- 1 2H}-yh-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
2-{{(1Ry1-{2~-cyano-3-(1-(hydroxymethyl}-8-azabicyclof3.2 1jocian-8-yh-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
{(R)-2-{(1-(3-(2-azabicycioj2.1.1jhexan-2-yi}-2-cyano-7-methylquinoxalin-5-
yhethylamino)benzoic acid;
2-({(AR)~1-(Z-cyano-7-methyl-3-G-methyimorpholino)quinoxalin-5-
yhethylamino)benzoic acid;
2-({{AR)-1-(2-cyano-7T-methyl-3-(2-methyi-4-{pyridin-3-yimethyhpiperazin-i-
yhguinoxalin-S-yhethyllaminolbenzoic acid;
2-({{1R)-1-(2-cyano-7-methyl-3-(2-methylazetidin-1-yhquinoxalin-5-
yhethylaminoybenzoic acid,
2-({{1R}-1-(2-cyano-3-(2,3-dimethyimorpholino)-7-methyiguinoxalin-5-
yhethylaminoybenzoic acid,
2-(({{(1R}~1-(2-cyano-3-(3-hydroxy-2-(2-methoxyphenyhpyrrolidin-t -y 7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;
{(Ry-2-{{1-(2-cyano-3-(3 4-dihydroquinolin~1 2H)~y}-7-methylquinoxalin-5-
yhethybamino)benzolc acid,
2-({(1R)-1-(2-cyano-3-3-hydroxypiperidin-1~yh-7~-methyiguinoxalin-5-
yhethyhaminoibenzoic acid;
2-({(1R)-1-(2-cyano-3-(3-hydroxy-3-methylpiperidin-1-yD-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;
2-{{(1R}-1-{2-cyano-3-(2-(4-hydroxy-4-methyltetrahydro-2H-pyran-3-yhpyrrolidin-1-
yh-T-methylquinoxalin-S-ylethyhamino)Ybenzoic acid,
2-{{(1Ry-1-{2-cyano-3-(B-hydroxy-3-azabicycio]3.2. 1joctan-3-yi)-7-
methylguinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-3-(5-hydroxy-2-azabicycio]2.2. 2]octan-2-yiy-7-

methylguinoxalin-5-yhethyamino)benzoic acid;
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2-({(1R)-1-(2-cyano-3-@-hydroxyhexahydro-3, 5-methanocyclopentalbipyrrol
1EH-Y-7-methylquinoxalin-S-yhethyhaminoYbenzoic acid;
2-({(1R)-1-(2-cyano-3-G-{4-cyanophenyh)-3, 6-diazabicyclo[3. 1 1Theptan-3-yi)-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1R}-1-{2-cyano-3-G-hydroxy-8-methyi-3-azabicyclo[3 1. 1theptan-3-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-3-(5-{4-cyanophenyl)-2,5-diazabicycic[2 .2 .1 Jheptan-2-yH-7-
methylguinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1R)-1-{2-cyano-7-methyl-3-(&-phenvi-2-azabicyclof2 .2 1lheptan-2-
yhiguinoxalin-5-yhethyamino)benzoic acid;
2-{{(AR1-(3-(7-(tert-butyh-8,7-dihvdropyrazolo], 5-alpyrimidin-4 {(5H}-yh-2-cyano-
7~-methyiguinoxalin-5-yhethyaminojbenzoic acid;
(R)-2-{(1-{Z2-cyano-7-methyl-3-(1-methyl-1,4,5 7 -telrahydro-8H-pyrazoio]3 4-
clpyridin-S-yhguinoxalin-S-ylethylaminoibenzoic acid;
(R)y-2-{(1-(Z-cyano-T-methyl-3-(5,6,8 8-tetrahydro-7H-imidazo1,2-di{1 4ldiazepin-
7~yhauinoxalin-5-yhethyhaminoibenzoic acid,
(R)y-2-{{1-Z-cyano-7-methyl-3-{4-(pyridin-2-ylipiperazin-1-yhquinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{{1-Z-cyano-7-methyl-3-{4-(pyridin-3-ylipiperazin-1-yhquinoxalin-5-
yhethylaminoybenzoic acid,
(Ry-2-({1-(2-cyano-3-(4-(3-cyano- t-methyvi-1H-pyrazol-4-ylipiperazin-1-yh-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;
{(Ry-2-{{1-(2~-cyano-7-methyl-3~-4-(1~-methyl-1H-pyrazol-4-yhpiperazin-1-
yhauinoxalin-5-yhethyhaminoybenzoic acid;
{(Ry-2-{{(1-(2-cyano-7-methyl-3-(4-(pyridin-4-ypiperazin-1-yiquinoxalin-5-
yhethybamino)benzoic acid,
(R)-2-{(1-(2~-cyano-7-methyl-3~-(4-phenvipiperazin-1-yhauinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(3-(4-(d-{aminomethyhphenvhpiperazin-1-yl)-2-cyano-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3-(4-(3-methvlisoxazol-5-yhipiperazin-1-yhquinoxalin-
5-yhethyhamino)benzoic acid;
{(R}-2-{{(1-{2-cyano-3-{(4-(3-cyanophenylpiperazin-1-yl}-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,
(R}-2-{{(1-(2-cyano-3-{4-(2 8-dimethyiphenyhpiperazin-1-yi}-7-methylguinoxalin-5-

yhethyllaminobenzoic acid;
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(R)-2-{(1-(2-cyano-7-methyl-3-(4-(o-tolyhpiperazin-1-yhquinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-3-(4-(3-cyano-Z-methviphenybpiperazin-1-yi}-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

(R)-2-{(1-{2-cyano-3-{(4-(2-cyanopyridin-3-yhpiperazin-1-yD-7-methyiquinoxalin-5-

yhethyhaminoibenzoic acid;

[

{(R}-2-{{(1-{2-cyano-3-{(4-(&-cyanopyrimidin-2-yhipiperazin-1-yh-7-methyiguinoxalin
S-yhethyamino}benzoic acid;
{(R)-2-{(1-(2-cyano-3-{(4-(3-cyano-t-methyk- 1 H-indazol-7-yhpiperazin-1-y}-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
{(R)-2-{{(1-{Z2-cyano-3-{(4-(2-cyanophenypiperazin-1-yi}-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,
(R)-2-{{(1-{Z2-cyano-7-methyl-3-{d-(4-(methylcarbamoyhphenyhpiperazin-1i-
yhiguinoxalin-8-yhethyllamino)benzoic acid;
(R)-2-{{(1-(3-(4-(4~-carbamoyiphenybpiperazin-1-vi)-Z-cyano-7-methyiguinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{{1-(Z-cyano-3-{4-{4-cyanophenyipiperazin-1-y)-7-methylguinoxalin-5-
yhethylamino)benzoic acid;
(R)y-2-{({1-(Z2-cyano-3-{4-(4-cyano-2-methviphenvhpiperazin-1-yi}-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;
(Ry-2-({1-(2-cyano-3-(4-(8-cyancisoquinolin-5-ylipiperazin-1-y[}-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;
{(Ry-2-{(1-(2-cyano-3-{4-{4~cyano-7-hydroxynaphthalen-1-yhpiperazin-1-y-7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;
{(Ry-2-{(1-(2-cyano-3-{4-{4~cyano-6-hydroxynaphthalen-1-yhpiperazin-1-y)-7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(4-{4 B-dicvanonaphthalen-1-yhpiperazin-1-y-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3~-(4-(oxetan-3-yhpiperazin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid,
(R)-2-{(1-(2-cyano-7-methyl-3-{d-(etrahydro-2H-pyran-4-yhpiperazin-1-
yhguinoxaiin-5-yhethyllamino)benzoic acid;
{(R}-2-{(1-(2-cyano-3-{4-cyclopropylpiperazin-1-yh-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,
{(R)-2-{(1-(2-cyano-7-methyl-3-{d-(1-methyl-1H-pyrazole-4-carbonypiperazin-1-

yhiguinoxalin-5-yhethyamino)benzoic acid;
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(R)-2-{(1-(3~-(4-benzovipiperazin-1-yh-2-cyano-7-methylguinoxalin-&-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-(4-(cyclopentanacarbonylpiperazin-1-yih-7-methylquinoxalin-
5-yhethyhamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-{(4-(cyclopropanecarbonyhpiperazin-1-yh-7-methylguinoxalin-
5-yhethyhamino)benzoic acid;
{(R}-2-{{(1-(3-(4-acelyipiperazin-1-yl)-2-cyano-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,
{(R}-2-{{(1-(3-(4-(1H-pyrazol-1-yhpiperidin-1-yh-2-cyano-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,
(R)-2-{(1-(Z-cyano-7-methyl-3-{d~{(4-methy- 1 H-pyrazol-1-ylpiperidin-1-
yhiguinoxalin-5-yhethyamino)benzoic acid;
(R)-2-{(1-(Z-cyano-7-methyl-3-d~-(1-methyk- 1 H-pyrazol-3-ylpiperidin-1-
yhiguinoxalin-8-yhethyllamino)benzoic acid;
(R)-2-{{(1-(3-(4-(1H-~pyrazol-3-yhpiperidin-1-yD-2-cyano-7-methylquinoxalin-5-
yhethylamino)benzoic acid;
(R)y-2-{{1-Z-cyano-7-methyl-3-{4-(1-methyi-1H-pyrazol-5-yhpiperidin-1-
yhguinoxalin-S-yhethyllaminolbenzoic acid;
(R)y-2-{{1-(Z-cyano-3-{4-{4-methoxyphenyhpiperidin-1-yh-7-methylguinoxalin-5-
yhethylaminoybenzoic acid,
(R)y-2-({1-(2-cyano-3-(4-methoxypiperidin-1-yh-7-methyiguinoxalin-5-
yhethylaminoybenzoic acid,
{(Ry-2-{{1-(2~cyano-3-(4-hydroxypiperidin-1-yl)-7~-methylguinoxalin-5-
yhethybamino)benzoic acid,
{(Ry-2-{(1-(3-{J1 4"-bipiperidin}-1'-yl}-2-cyano-7~-methylguinoxalin-5-
yhethybamino)benzoic acid,
(R)-2-{(1-2-cyano-3-{(4-{dimethyiamino)piperidin-1~yh-7~-methylguinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-{4-cyclopentyipiperidin-1-yl}-7-methyiquinoxalin-5~
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-{4-cyclobutylpiperidin-1-y[-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid,
{(R}-2-{{(1-{2-cyano-3-{4-cyanopiperidin-1-yi}-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,
{(R}-2-{{(1-(2-cyano-7-methyl-3-(1-oxa-8-azaspirof4. 5ldecan-8-yhguinoxalin-5-

yhethyllaminobenzoic acid;
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(R)-2-{(1-(2-cyano-7-methyl-3~-(1-oxa-7-azaspiro3 .5lnonan-7-yliquinoxalin-&-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-{(4-methoxy-4-methyipiperidin~-1-yi)-7-methviquinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-{2-cyano-3-{(4-cyano-4-methyipiperidin-1-yh-7-methyiguinoxalin-&-
yhethyhaminoibenzoic acid;
2-{{(1Ry-1-{2-cyano-7-methyl-3-G-(pyridin-2-yhpyrrolidin-1-yhquinoxalin-5-
yhethyllaminobenzoic acid,
2-{{(1Ry-1-{2-cyang-7-methyl-3-G-(pyridin-4-yhpyrrolidin-1-yhgquinoxalin-5-
yhethyllaminobenzoic acid,
2-{{(1Ry~1-{2~-cyano-7-methyl-3-G3-phenvipyrrolidin-1-ybauinoxalin-5-
yhethyllaminobenzoic acid,
2-{{(1R1-{2-cyano-3-(3-(1  3-dihydroxypropan-2-yhpyrrolidin-1-yh-7~
methyiguinoxalin-&-yhethyllamino)benzoic acid;
2-({(1R)-1-(2-cyano-7-methyl-3-(1-oxa-6-azaspiref3 4loctan-6-yhguinoxalin-5-
yhethylamino)benzoic acid;
2-({{AR)-1-(2-cyano-7-methyl-3-(2-0xa-7-azaspirof4 4nonan-7-yhquinoxalin-5-
yhethylamino)benzoic acid;
2-({{AR)-1-(2-cyano-7-methyl-3-(spirofbicyciof2.2. 1theptane-2 3'-pyrrolidin}-1'-
yhguinoxalin-S-yhethyaminoybenzoic acid;
2-{{{1R}-1-(2~cyano-3-(8 8-dihydroxy-6-oxa-2-azaspirc[4 .5]decan-2-y}-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;
2-(({(1R}1-(2-cyano-3-(4-(d-cyanophenyD-3-methyipiperazin-1-yh-7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;
2-(({{(1R}~1-(2-cyano-7-methyl-3-(2-methyl-4-phenyipiperazin-1-yhquinoxalin-5-
yhethybamino)benzoic acid,
2-({(1R)-1-(2-cyano-3-(4-(G-cyanophenyh-Z-methylpiperazin-1-yi-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;
2-({(1R)-1-(2-cyano-3-(4-(2-cyanophenyh-Z-methylpiperazin-1-yi-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{((1R-1-{2-cyano-3-{d-(4-cyanophenyD-Z2-methyipiperazin-1-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-3-{4-(2-cyano-5-methyiphenyh-Z-methyipiperazin-1-yh-7-
methylguinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-3-(B-hydroxy-2-azabicycio]2.2. 2joctan-2-yiy-7-

methylguinoxalin-5-yhethyamino)benzoic acid;
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2-({(1R)-1-(2-cyano-7-methyl-3-(1,2,3 4-tetrahydro-1 4-epiminonaphthalen-g-
yhguinoxalin-5-yhethyamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(5,7-dihydro-6H-pyrrolo{3 4-blpyrazin-G-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(1,3-dihydro-2H-pyrrolo]3,4-clpyridin-2-yi}-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
{(R}-2-{{(1-(2-cyano-3-{§,7-dihydro-8H-pyrrolo]3,4-blpyridin-G-yh-7-
methylguinoxaiin-5-yhethylamino)benzoic acid;
(R}-2-{(1-(2-cyano-3-{4-cyanoiscindolin-2-yf}-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,
(R)-2-{(1-(Z-cyano-3-(&-(hydroxymethybisoindolin-2-yl)-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid,
{(R)-2-{(1-(Z-cyano-7-methyl-3-(&-methylisoindolin-2-yhquinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{{(1-(Z-cyano-3-(5,8-dimethoxyisoindolin-2-yii-7-methylquinoxalin-5-
yhethylamino)benzoic acid;
2-({{1R)-1-(2-cyano-7-methyl-3-detrahvdro-1H, 3H-spirofpyrrolo]2, 1-¢cli1 4]oxazine-
4 5-{1,3loxazinanl-3-yhguinoxalin-&-yhethyhamino}benzoic acid;
2-({{1R)-1-(2-cyanc-3-(decahydro-2H-cyclooctalcipyrrol- 2-y)-7-methylquinoxalin-
S-yhethylaminojbenzoic acid;
2-({{1R)-1-(2-cyano-7-methyl-3-(8-azatricyclof4.3.0.02 Snonan-8-yhquinoxalin-5-
yhethylaminoybenzoic acid,
{(R3-2-{{1-(3~{1H,3H,4H-3a,8a-(methanooxymethano)furof 3, 4-clpyrrol-5(6H)~yi)}- 2~
cyano-7-methylguinoxalin-&-ylethyaminoibenzoic acid;
2-({{(1R}~1-(2~cyano-3-(8-hydroxy-8-azaspirof 3. 4Joctan-8-yii-7-methyiquinoxalin-5-
yhethybamino)benzoic acid,
(R)-2-{(1-(2~-cyano-7-methyl-3~-3-(pyridin-2-yhazetidin-1-vhauinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2~-cyano-7-methyl-3~-(3-(pyridin-3-yhazetidin-1-vhauinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3-(G-phenylazetidin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid,
{(R}-2-{{(1-(2-cyano-3-(3-methoxyazetidin-1-yh-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,
{(R}-2-{(1-(2-cyano-3-(3-cyanocazetidin-1-yh-7-methyiguinoxalin-5-

yhethyllaminobenzoic acid;
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(R)-2-{(1-(2-cyano-3-{(7-{4~-cyanophenyi-2,7-diazaspiro[3.5nonan-2-yh-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;
2-({(1R)-1-(2-cyano-3-(B-hydroxyoctahydro-2H-4, 7-methancisoindol-2-yi}-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{{(1R)-1-{2-cyano-7-methyl-3-G-methyl-2-azahbicycloi2 .2 1lheptan-2-
yhguinoxaiin-5-yhethyllamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-7-methyl-3-(1-methylietrahydrospiro[furo]3,4-bipyrrole-3,4'-
piperidin}-1 CH-yhquinoxalin-5-yhethyhamino)benzoic acid;
2-{{(1Ry-1-{2-cyano-3-(1-(hydroxymaethyliisoindolin-2-yh-7-methviguinoxalin-5-
yhethyllaminobenzoic acid;
2-{{(1Ry1-{2-cyano-3-3-hydroxyoctahydro- 1 H-indob-1-yD-7-methyiguinoxatin-5-
yhethyllaminobenzoic acid,
2-{{(1R}1-{2~-cyano-7-methyl-3-(1-methyioctahydro-2H-isoindol-2-yhquinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{{(1-(Z-cyano-7T-methyl-3-(methyl{((5,6,8,9-1etrahydro-[1,2 4}irlazoloi4, 3~
dli1,4loxazepin-3-yvhmethyhamino)quinoxalin-S-yhethyhaminolbenzoic acid;
2-({{1R)-1-(2-cyano-7-methyl-3-(methyl{(5,8,7 8-letrahydroimidazof1, 2-ajpyridin-7-
yhimethyhamino)quinoxalin-5-yhethybamino)benzoic acid;
(R)y-2-{{1-(Z-cvano-3-{{oyclopropyimethyly{methybamino)-7-methyilquinoxalin-5-
yhethylaminoybenzoic acid,
2-{{{1R)-1-(2-cyano-3-({{(1-hydroxy-2, 3-dihydro-tH-inden-1-
yhimethyli{methyhamino)}-7-methyiguinoxalin-5-yhethyhaminobenzoic acid;
{(Ry-2-{(1-(2-cyano-3-{dimethylamino)}-7-methyiguinoxalin-5-yhethylaminobenzoic
acid;
2-(({{1R}1-(2-cyano-7-methyl-3-(methyl{1 -methyi-2,3-dihydro- 1 H-inden-2-
yhaminoguinoxalin-S-yhethyhaminobenzoic acid;
2-({(1R)-1-(2-cyano-3-((Z-methoxy-2Z,3-dihydro-1H-inden-1-yh{methyhamino)-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;
2-({(1R)-1-(2-cyano-3-(3-(4-cyanophenyh-3 8-diazabicyclo]3d.2. 1loctan-8-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{((1R-1-(2-cyano-3-(3-{(4-cyanophenyi)-3,6-diazabicycic[3 .1, 1Theptan-6-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
{(R)-2-{(1-(2-cyano-7-methyl-3-detrahydro-2H-pyran-4-yhguinoxalin-5-
yhethylhaminobenzoic acid,
{(R}-2-{(1-(2-cyano-7-methyl-3-{piperidin-4-yhguinoxalin-5-yhethyhamino)benzoic

acid;
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(R)-2-{(1-(2-cyano-7-methyl-3~-(1-methylpiperidin-4d-vhguinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2~-cyano-3-(3 8-dihydro-2H-pyran-4-yl}-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;

(Ry-2-{(1-(2-cyano-7-methyl-3-(1,2,3 6-tetrahydropyridin-4-yhguinoxalin-5-
yhethyhaminoibenzoic acid;

{(R)-2-{{(1-{2-cyano-7-methyl-3-(1-methyl-1,2, 3 8-tetrahydropyridin-4-yhguinoxalin-
S-yhethyamino}benzoic acid;

(R)-2-{(1-(2-cyano-3,7-dimethylguinoxalin-5-yhethyhamino)benzoic acid;

{(R)-2-{(1-(Z-cyano-3-{1-(4-cyancphenyiipiperidin-4-yi}-7-methviquinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{{(1-(3-(1-acelyipiperidin-4-y}-2-cyano-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,

(R)-2-{(1-(3-(1-acetyl-1,2,3 S-tetrahydropyridin-4-yh-2-cyano-7-methyiquinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{(1-(Z-cyvane-3-{{4-cyanophenyhethynyh-7-methviquinoxalin-5-
yhethylamino)benzoic acid;

(R)y-2-{{1-Z-cyano-7-methyl-3-(1-methyl-1H-pyrazol-3-yhguinoxalin-5-
yhethylamino)benzoic acid;

(Ry-2-{{1-2-cyano-7-methyl-3-{pyridin-2-yquinoxalin-5-ylethyhamino)benzoic
acid;

(Ry-2-{{1-2-cyano-7-methyl-3-{pyridin-3-ylquinoxalin-5-ylethyhamino)benzoic
acid;

{(Ry-2-{{(1-(2~-cyano-7-methyl-3-{1-methyl- 1 H-pyrazol-4-yhiguinoxalin-5-
yhethybamino)benzoic acid,

{(Ry-2-{{1-(2~cyano-7-methyl-3~-{1-methyl-1H-imidazok4-yDquinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-3-(1-{4~cyanophenyi~1H-pyrazol-4-yhi-7-methyiguinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-{pyridin-4-yhquinoxalin-5-ylethybamino)Ybenzoic
acid;

(R)-2-{(1-(2-cyano-7-methyl-3-phenyiguinoxalin-5-yhethyhamino)benzoic acid;

{(R)-2-{{(1-(2-cyano-7-methyl-3-{(p-tolyhquinoxalin-5-yhethyhamino}benzoic acid;

(R}-2-{{(1-(2-cyano-3-(3-methoxyphenyh-7-methyilguinoxalin-5-
yhethyllaminobenzoic acid,

(R)-2-{{(1-(Z-cyano-3-(3-(2-cyancpropan-2-yiiphenyl-7-methylguinoxalin-5-

yhethyllaminobenzoic acid,
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(R)-2-{(1-(2-cyano-3-(3-cyanophenyD-7-methylguinoxalin-5-yhethybhamino)benzoic
acid;

(R)-2-{(1-(2-cyano-7-methyl-3~-(1H-pyrazol-4-yhquinoxalin-5~
yhethyhaminoibenzoic acid;

(R)-2-{(1-{2-cyano-3-{1H-imidazol4-yh-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;

{(R}-2-{{(1-(2-cyano-7-methyl-3-{o-tolyhquinoxalin-5-yhethyhamino}benzoic acid;

{(R}-2-{{(1-{2-cyano-3-{1-(4-cyanophenyl}-1H-imidazol-4-yh-7-methyigquinoxalin-5-
yhethyllaminobenzoic acid,

(R)-2-{{(1-(Z-cyano-3-{Z-methoxyphenyl-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{(1-(2-cyano-3-(Z-cyanophenyD-7-methyiguinoxalin-5-yhethybhamino)benzoic
acid;

(R)-2-{(1-(Z-cyane-3-{4-methoxypheny-7-methyiguinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{{(1-(Z-cyano-3-(4-cyanophenyl-7-methylquinoxalin-5-ylethybamino)benzoic
acid;

2-({{AR)-1-(2-cyango-7-methyl-3-(1-methyl-2-oxopiperidin-4-yhguinoxalin-5-
yhethylamino)benzoic acid;

(Ry-2-({1-(2-cyano-3-(4 4-diftuorocyciohexyD-7-methylguinoxalin-5-
yhethylaminoybenzoic acid,

(Ry-2-({1-2-cyano-7-methyl-3-{1-methyl-8-ox0-1,8-dihydropyridin-3-yhguinoxalin-
5-yhethyamino}benzoic acid;

{(Ry-2-{{1-(2-cyano-3-4-fluorophenyh-7-methylquinoxalin-5-yhethybamino)benzoic
acid;

{(Ry-2-{(1-(3-{4-chiorophenyi-2-cyano-7-methyiquinoxalin-5-yhathyDaminoybenzoic
acid;

2-({(1R)-1-(Z2-cyano-7-methyl-3-({tetrahydrofuran-3-yhithio)quinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-{(rifluoromethyhsulfonyhoxylquinoxalin-5-
yhethyhaminoibenzoic acid;

(Ry-2-{(1-2-cyano-3-{{(1-fluorocyclopropyhmethyamino}-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,

{(R}-2-{{(1-(2-cyano-7-methyk-3-{({(1-
{triffuoromethylicyclopropyiimethyaminoiquinoxalin-5-yhethyhamino)benzoic acid;

{(R)-2-{{(1-(Z-cyano-3-{{(3,3-diflucrocyciobutyhmethybamino)-7-methyiguinoxalin-5-

yhethyllaminobenzoic acid,
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2-({(1R)-1-(2-cyano-3-(((2, 2-diflucrocyclopropybmethyhamino)-7-methylguinoxalin-
S-yhethyhamino)benzolc acid;

2-({(1R)-1-(2~cyano-3-((1-cyclopropyl-2,2 2-trifluoroethyhaminoe)-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-G-{riflucromethyh-5,6-dihydro-[1,2 41iriazolo]4, 3-
ajpyrazin-7 8H-yhquinoxalin-5-ylethyhaminoybenzoic acid,

{(R}-2-{{(1-(2-cyano-7-methyl-3-2-{triflucromethyl-5 ,6-dihydroimidazoft,.2-
ajpyrazin-7 (8H)-yhquinoxalin-5-ylethybamino)benzoic acid,

{(R)-2-{{(1-(2-cyano-7-methyl-3-(dH-thienof3 4-clpyrrol-5(6H)-yiiquinoxalin-5-
yhethyllaminobenzoic acid,

(R)-2-{(1-(Z-cyano-3-{4~(2 2-difluoroethyhpiperazin-1-yi)-7-methylquinoxalin-5-
yhethyllaminobenzoic acid,

(R)-2-{{(1-(Z-cyano-7-methyl-3-{4-(2 2, 2-trifluorcethypiperazin-1~-ybhauinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{{(1-(Z-cyano-3-(2 2-difluoro-7~-azaspire]3.51nonan-7-yh-7-methylguinoxalin-5-
yhethylamino)benzoic acid;

2-({{1R)-1-(2-cyano-3-(2-(fucromethyhimorpholine)-7-methyiguinoxalin-5-
yhethylamino)benzoic acid;

2-({{1R)-1-(2-cyanc-3-(2-(Z-fluoroethymorpholino)-7-methviguinoxalin-5-
yhethylaminoybenzoic acid,

2-({{1R}-1-(2-~cyano-3-(5 5-difluorchexahydrocyclopentalclpyrrob 21 H)-y}-7-
methviguinoxalin-5-yhethyl}amino)benzoic acid;

{(Ry-2-{(1-(2~cyano-3-(2 2-difluoro-8-azaspiro]3.4joctan-8-yi}-7-methylquinoxalin-5-
yhethybamino)benzolc acid,

{(Ry-2-{{(1-(2-cyano-3-(8 8-difluoro-2-azaspirs{3. 3lheptan-2-yh-7-meihylguinoxalin-
5-yhethyamino}benzoic acid;

2-({(1R)-1-(Z2-cyano-7-methyl-3-2-{rifluoromethyhmorpholino}quinoxalin-5-
yhethyhaminoibenzoic acid;

2-({(1R)-1-(2~cyane-3-2-(flucromethyhazetidin-1-yB-7-methyiquinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1R-1-{2-cyano-3-(5-(2 Z-difluoroethyl)-2,5-diazabicyclof2.2. 1Theptan-2-yi}-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

{(R}-2-{{(1-(2-cyano-3-{(4-fluoroiscindolin-2-yh-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,

{(R}-2-{{(1-(2-cyano-7-methyl-3-(1-oxoisoindolin-2-yhquinoxalin-5-

yhethyllaminobenzoic acid,
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(R)-2-{(1-(2-cyano-3-(5 8-difluoroiscindolin-2-yl}-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3~-(4d-methvl-3-oxopiperazin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-G3-oxopiperazin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid,

2-{{(1Ry-1-{2-cyano-3-(3,3-diflucro-4-methoxypiperidin-1-yh-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid,

2-{{(1Ry-1-{2-cyans-3-(3,3-diffuoro-4-methyipiperidin-1-y}-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid;

(R)-2-{{(1-(Z-cyano-3-{4 4-difluoro-8-~azaspiro]2.5joctan-6-yi}-7-methylguinoxalin-5-
yhethyllaminobenzoic acid;

2-{{(1R}1-{2~-cyano-7T-methyl-3-G-{riflucromethypiperidin-1-yhiguinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{{(1-(Z-cyano-3-(3,3-difluoropiperidin-1-yD-7-methylquinoxalin-5-
yhethylamino)benzoic acid;

2-({{AR)-1-(2-cyanc-3-(4 4-difluoro-3-methoxypiperidin-1-yh-7-methviquinoxalin-5-
yhethylamino)benzoic acid;

2-({{1R)-1-(2-cyano-7-methyl-3-(3 4 4-triflucropiperidin-1 -yhquinoxalin-5-
yhethylaminoybenzoic acid,

2-{{{1R)-1-(2-cyano-3-(3, 3-difluoro-4-methoxypyrrolidin-1-yh-7-methylquinoxalin-5-
yhethylaminoybenzoic acid,

2-(({{1R}~1-(2-cyano-3-(8, B-difluoro-3-oxa-7-azabicyciof3 3 1lnonan-7-yl)-7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;

2-(({{(1R}1-(2-cyano-3-(8, B-diflugro-3-azabicycio[3 3.1 nonan-3-yi-7-
methviguinoxaiin-S-yhethyllamino)benzoic acid;

2-({(1R)-1-(2~cyane-3-(8,8-diflucro~1-thydroxymethy)-3-azabicyclofd. 3. 1Inonan-3-
yh-7-methyiquinoxalin-S-ylethyhamino)benzoic acid,

2-({(1R)-1-(2-cyano-3-(8, 8-difluoro-3-azabicycle[3.2 1 loctan-3-y-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

2-{{(1R}-1-{2-cyano-3-(5,5-difluoro-Z-azabicyclo[2 .2 2loctan-2-y)-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

2-{{(1Ry1-{2-cyano-7-methyl-3-(7,7,9,8-tetraflucro-3-azabicyclof3.3. 1 jnonan-3-
yhiguinoxalin-5-yhethylamino)benzoic acid;

2-{{(1R)-1-{2-cyans-3-(8,6-diflucro-3-azabicyclnf3 .1 . 1theptan-3-yh-7-

methylguinoxalin-5-yhethyamino)benzoic acid;
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2-({(1R)-1-(2-cyano-7-methyl-3-(1-{Iriffuoromethyh-3-azabicyclo[3. 1. 0lhexan-3-
yhguinoxalin-5-yhethyamino)benzoic acid;
2-({(1R)-1-(2-cyano-3-(5,5-diflucro~-Z-azabicyclef2.2 .1 theplan-2-y-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;
2-{({(1R}-1-{2-cyano-3-(4 4-difluoro-3, 5-dimethyipiperidin-1-yl}-7-methyiguinoxalin-
5-yhethyhamino)benzoic acid;
{(R}-2-{{(1-(2-cyano-3-{7,7-difluoro-5-azaspivo{2 4 theptan-5-yi}-7-methylguinoxalin-
S-yhethyamino}benzoic acid;
2-{{(1Ry-1-{2-cyanos-7-methyl-3-B-(riftlucromethy-3-azabicyclofd . 1. 0lhexan-3-
yhiguinoxalin-5-yhethyamino)benzoic acid;
2-{{(1Ry»1-{2~-cyano-3-(8,6-difluoro-3-azabicyclol3 1 Olhexan-3-yD-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(8,7-dihydrothiazolol4, 5-clpynidin-5(4H)-yi)-7-
methyiguinoxalin-&-yhethyllamino)benzoic acid;
(R)-2-{{(1-(Z-cyano-T-methyl-3-(2-methyl-8,7-dihvdrothiazolo[4, 5-Clpyridin-5 (4H)-
yhiguinoxalin-8-yhethyllamino)benzoic acid;
(R)y-2-{({1-(Z-cyano-3-(1,1-dioxidothiomorpholine)-7-methyiquinoxalin-5-
yhethylamino)benzoic acid;
(R)y-2-{{1-(Z2-cyano-7-methyl-3-(4-Ghiazok-2-yhpiperazin-1-yhguinoxalin-5-
yhethylaminoybenzoic acid,
{(R)y-2-({1-(2-cyano-7-methyl-3-{4-(5-(riftucromethylpyridin-2-yhipiperazin-1-
yhguinoxalin-S-yhethyllaminobenzoic acid;
(Ry-2-{{(1-(2-cyano-7-methyl-3-(4-(5-grifluoromethybbenzofdjthiazol2-yhpiperazin-
1-yquinoxalin-5-yhethyhamino)benzoic acid;
{(Ry-2-{{(1-(2~cyano-7-methyl-3-(4-(4-methyithiazol-2-yhpiperazin-1-yhouinoxalin-5-
yhethybamino)benzolc acid,
(R)-2-{(1-(2~-cyano-7-methyl-3~-(4-(1~-methyl-3-{rifluoromethyh-1 H-pyrazol-4-
yhpiperazin-1-yhauinoxalin-5-yhethybhamino)benzoic acid;
(R)-2-{(1-2-cyano-7-methyl-3-(4-3-grifluoromethyhphenybpiperazin-i~
yhguinoxalin-5-yhethylamino)henzoic acid;
(R)-2-{(1-2-cyano-3-(4-(2-flucrophenylipiperazin-1-y)-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;
{(R}-2-{{(1-(3-(4-(2-chiorophenyhpiperazin-1-yh-2-cyano-7-methylguinoxalin-5-
yhethylhaminobenzoic acid,
(R)-2-{{(1-(2-cyano-3-{4-(2 4-difluorophenylypiperazin-1-yh-7-methylquinoxalin-5-

yhethyllaminobenzoic acid;
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(R)-2-{(1-(2-cyano-3-(4-{4-cyano-2-flucrophenylpiperazin-1-yi)-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-(4-(4-N-methylsulfamoyhphenyipiperazin-i-
yhguinoxaiin-5-yhethyllamino)benzoic acid;

(R)-2-{(1-2-cyano-3-(4-(4-flucrophenylipiperazin-1-y)-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;

(R)-2-{(1-(2-cyano-7-methyl-3-{d-(methyisulfonyhpiperazin-1-yliguinoxalin-5-
yhethyllaminobenzoic acid,

{(R}-2-{(1-{3-{4-(4-chiorobenzoyhpiperazin-1-y-2-cyano-7-methylguinoxalin-5-
yhethyllaminobenzoic acid,

{(R)-2-{{(1-{Z-cyano-7-methyl-3-{@-3-(Irifluocromethyh-1H-pyrazol-1-ylpiperidin-1-
yhiguinoxalin-5-yhethyamino)benzoic acid;

(R)-2-{(1-{Z-cyano-7-methyl-3-2-oxo-[ 1,4 -bipiperidin}- 1 -yvhguinoxalin-5-
yhethylamino)benzoic acid;

(R)-2-{{(1-(Z-cyano-3-(4 4-difluoro-{1,4"-bipipendin}~1-y-7-methylquinoxalin-5-
yhethylamino)benzoic acid;

(R)y-2-{{1-Z-cyano-7-methyl-3-{4-Griflucromethylpiperidin-1-yhquinoxalin-5-
yhethylamino)benzoic acid;

(R)y-2-{({1-(Z2-cyano-3-(1,1-difluoro-8-azaspire]2. 5loctan-6-yi)-7-methylguinoxalin-5-
yhethylaminoybenzoic acid,

2-({{1R}-1-(2-cyano-7-methyl-3-(7-methyl-8-ox0-2,7-diazaspirsl4 4]nonan-2-
yhguinoxalin-S-yhethyaminoybenzoic acid;

2-(({{(1R}1-(2-cyano-7-methyl-3-(2-oxo-1, 7-diazaspirol4 4nonan-7-yhquinoxalin-5-
yhethybamino)benzoic acid,

2-(({{(1R}~1-(2~cyano-3-(7, 7-difluoro-2-azaspiro|4 4nonan-2-vi-7-methylguinoxalin-
5-yhethyamino}benzoic acid;

2-({(1R)-1-(2-cyano-7-methyl-3-(1,1,2, 2-tetrafluoro-G-azaspiro[3.4ioctan-6-
yhguinoxalin-5-yhethyamino)benzoic acid;

2-({(1R)-1-(2-cyano-3-(4 4-difluoro-3-thydroxymethylpiperidin-1-yh-7-
methylquinoxaiin-5-yhethylamino)benzoic acid;

2-{{(1R-1-{2-cyano-7-methyl-3-2-(riflucromethyhazetidin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid;

2-{{(1Ry-1-{2-cyano-3-(4-(2-cyano-4-{rifluosromethylphenyl}-2-methylpiperazin-1-
yi-7-methylquinoxalin-5-ylethyhamino)benzoic acid,

2-{{(1R)-1-{2-cyano-3-{4-{4-fluorophenyl-2-methyipiperazin-1-y[}-7-

methylguinoxalin-5-yhethyamino)benzoic acid;
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2-({(1R)-1-(2~cyano-3-{4 4-difluoro-Z-methylpiperidin-1-vl)-7-methylguinoxalin-5-
yhethyhaminoibenzoic acid;
2-({(1R)-1-(2-cyano-3-(3, 3-difluoro-Z-methylpyrrolidin-1-yi-7-methviguinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-7-methyl-3-(3,3 4 4-tetraflucropyrrolidin-1-yliquinoxalin-5-
yhethyhaminoibenzoic acid,
2-{{(1Ry-1-{2-cyano-3-(3,5-diffuoropiperidin-1-yh-7-methyiguinoxalin-5-
yhethyllaminobenzoic acid,
2-{{(1Ry-1-{2-cyano-3-{4-fluoro-2-(morpholine-4-carbonypyrrolidin-1-yh-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
2-{{(1R}»1-{2-cyano-3-(8,6-difluoro-2-azabicyclol2 2 1iheptan-2-yh-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
(R)-2-{{(1~(2-cyano-3-{4,8-dihydro-8H-pyrrolo]3,4-dithiazol-5-yi)-7 -
methyiguinoxalin-&-yhethyllamino)benzoic acid;
(R)-2-{(1-(Z-cyano-T-methyl-3-(2-methyi-4 6-dihydro-SH-pyrmolof3 4-dithiazol-5-
yhiguinoxalin-8-yhethyllamino)benzoic acid;
(R)y-2-{{1-(Z2-cyano-3-{&-fluorcisoindolin-2-yh-7-methviguinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{({1-(Z2-cyano-3-{&-({diflucromethyhisoindolin-2-yh-7-methviquinoxalin-5-
yhethylaminoybenzoic acid,
(R)y-2-({1-(2-cyano-7-methyl-3-3-(5-griflucromethybisoxazol-3-yhazetidin-1-
yhguinoxalin-S-yhethyllaminobenzoic acid;
(Ry-2-{(1-(2~cyano-3-(3-fluorcazelidin-1-yh-7-methylguinoxalin-5-
yhethybamino)benzoic acid,
{(Ry-2-{{1-(2~cyano-3-(3-{difluoromethylazelidin-1-yh-7~-methylguinoxalin-5-
yhethybamino)benzoic acid,
(R)-2-{(1-(2-cyano-7-methyl-3-G-{riflucromethyazetidin-1-yhguinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-(5,5-difluoro-2-azaspiro{3.3lheptan-2-yD-7-methylquinoxalin-
5-yhethyhamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-(1,1-diflucro-5-gzaspiro{2. 3thexan-5-yi)-7-methylguinoxalin-5-
yhethyhaminoibenzoic acid,
2-{{(1Ry-1-({3-(7-chioro-3-(hydroxymethy-3 4-dihydroisoquinolin-2(1H)-yl}-2-
cyano-7-methviquinoxalin-5-yhethyaminoibenzoic acid;
2-{{(1Ry-1-{2-cyano-3-(3,3-diffuoro-2-methyiazetidin-1-yh-7-methylquinoxalin-5-

yhethyllaminobenzoic acid;
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2-({(1R-1-(3- ({1 -benzyil-Z-oxopipendin-3-y{methyhamino)-2-cyano-7-
methyiquinoxalin-5-yhethvamino)benzoic acid;
2-({(1R)-1-(2-cyano-7-methyl-3-(methvi{4,5,6,7-tetrahydrobenzofdithiazol-6-
yhamino)guinoxalin-5-yhethylamino)benzoic acid;
(R)-2-{(1-(2-cyano-3-{(3,3-diflucrocycicbutyly(methybamino)-7-methylguinoxalin-5-
yhethyhaminoibenzoic acid;
2-{{(1Ry-1-{2-cyano-7-methyl-3-(G-methyl-4-0x0-3,8-diazabicycioj4 .2 1 [nonan-8-
yhiguinoxalin-5-yhethylamino)benzoic acid;
2-{{(1Ry-1-{2-cyanos-3-(3,3-difluoro-8-azabicycin[3.2 1joctan-8-y}-7-
methylguinoxalin-5-yhethyamino)benzoic acid;
{(R)-2-{(1-(3-chicro-2~cyano-7-methylgquinoxalin-5-yhethybamino)benzoic acid;
{(R)-2-{{(1-(Z-cyano-7-methyl-3-phenoxyguinoxalin-5-yliethyhaminobenzoic acid;
{(R)-2-{{(1-{Z2-cyano-3-(3-~cyanophenoxy)-7~-methylguinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{{(1-(3-(benzyioxy)-2-cvano-7T-methyiquinoxalin-5-yliethvhamino)benzoic
acid;
2-({{1R)-1-(2-cyano-7-methyl-3-{(tetrahydrofuran-3-yhoxylquinoxalin-5-
yhethylamino)benzoic acid;
(R)-2-{({1-(Z2-cyano-3-methoxy-7-methyiguinoxalin-5-yhethyhamino)benzoic acid;
(Ry-2-({1-2-cyano-3-¢4-{ethoxymethyhpiperidin-1-yh-7-methylguinoxalin-5-
yhethylaminoybenzoic acid,
(Ry-2-({1-(2-cyano-3-{diethylamino)-7-methyiquinoxalin-5-yhethyhamino}benzoic
acid;
2-(({{(1R}~1-(2-cyano-7-methyl-3-((1-{pyridin-3-yheihyhaminoiquinoxalin-5-
yhethybamino)benzoic acid,
2-(({{(1R}~1-(2-cyano-7-methyl-3-((3,3 3-tiifluoro-2-methvyipropyhamino)quinoxalin-5~
yhethyhaminoibenzoic acid;
2-({(1R)-1-(2-cyano-3-((1-cyclopropylethyhamino)-7-methylquinoxalin-5-
yhethyhaminoibenzoic acid;
(R)-2-{(1-(2-cyano-3-{isobutvlamino)-7-methylguinoxalin-5-yhiethyhamino)benzoic
acid;
2-{{(1R-1-{2-cyano-3-(G-hydroxy-3-isopropyipyrrolidin-1-yD-7-methylquinoxalin-5-
yhethylhaminobenzoic acid,
2-{{(1Ry-1-{2-cyano-3-(1-isopropyl-7, 7-dioxido-7-thia-2-azaspiro[3. 5lnonan-2-yH-7-
methylguinoxaiin-5-yhethylamino)benzoic acid;
{(R)-3-{(1-(3-(4-{bicyclo[1.1.1]pentan-1-yl-3-d}piperidin-1-yh-2-cyang-7-
methylguinoxalin-S-yhethyaming)-8-chioropicolinic acid;
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(R)-6-chloro-3-((1-(2-cvane-3-((3-cyanophenyhaminoe)-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-({((1R)-1-(Z-cyano-7-methyl-3-{{(etrahydrofuran-3-
yhmethyhaminoiguinexalin-5-yhethybhaminopicolinic acid,
{(R)-6-chioro-3-((1-Z2-cvano-3-({(3, 3-difluorocyciobutyhmethyhamine)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-((1-(Z-cyano-3-{{2-cyanocallyamino)-7-methylguinoxalin-5-
yhethylamino)picolinic acid,
{(R}-6-chloro-3-({(1-(Z-cyano-3-{cyclobutylaming)-7-methylguinoxalin-5-
yhethyhaminoipicolinic acid;
{(R)-8-chloro~-3-{{1-{2~cyano-3-({(3-(hydroxymethyiibicycio[1 1 1lpentan-1-yl}amino)-
7~-methylguinoxalin-5-yhethyhamino}picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-3-((1-cyclopropyh-2,2, 2-triflucroethybhaming)-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
(R)-6-chloro-3-{{1-(2~cyano-7-methyl-3-(3-{rifluoromethyh-5,8-dihydro-
{1,2 4ltriazolold 3-alpyrazin-78H)-yquinoxalin-&-yliethyhamino)picolinic acid;
(R}-6-chloro-3-{{1-(2-cyano-3-{5,6-dihydroimidazol1,2-alpyrazin-7(8H)-vh-7-
methviguinoxalin-s-yhethyliamino)picolinic acid;
(R}-6-chloro-3-{{1-(2-cyano-3-{2,3-dimethyl-5 8-dihydroimidazo[1  2-alpyrazin-
7{8H)-yD-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
{R}-6-chloro-3-({1-(2-cyano-7-methylh-3-2-riflucromethyh-5,8-dihydroimidazof1 ,2-
ajpyrazin-7 (8H)-yhquinoxalin-5-yhethyhamino)picolinic acid,
{R)-&-chloro-3~({(1-(2-cyanc-7-methyh-3-(dH-thieno{3 4-Clpyrob-5@BH)-yiiguinoxalin-
5-yhethylhamino)picolinic acid;
{R)-6-chloro-3-({1-(2-cyano-3-(5,8-dihydroimidazo[1,5-alpyrazin-7 (8H)-yi)- 7~
methviquinoxaiin-S-yhethyliaminopicolinic acid;
(R)-6-chloro-3-({(1-Z-cvano-3-(6,7-dihydropyrazololt, 5-alpyrazin-5(4H)-yh-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
(R)-6-chloro-3-((1-(Z2-cvano-7-methyl-3-(piperazin-1-yhauinoxalin-5-
yhethyhamino}picolinic acid;
(R)-6-chloro-3-((1-(Z2-cvanc-3-(4-(2,2-diftuorcethyhipiperazin-1-y}-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;
{(R}-G-chloro-3-((1-(Z-cyano-7-methyl-3-(4-(2,2 2-trifluoroethyhpiperazin-1-
yhiguinoxalin-5-yhethyamino)picolinic acid;
{(R}-G6-chloro-3-({(1-(2-cyano-7-methyl-3-(4-methylpiperazin-1-ylquinoxalin-5-

yhethyhaminoipicolinic acid;
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(R)-3-{(1-(3~(azepan-1-vi)}-Z-cyano-7-methviguinoxalin-8-yhethyllamino}-6-
chioropicolinic acid;

(R)-6-chloro-3-((1-(Z-cvano-7-methyl-3-(piperidin-1-ylquinoxalin-5-
yhethyhamino}picolinic acid;

(R)-6-chloro-3-((1-(Z-cyanc-7T-methyl-3-(2-0xa-8-azaspiro{4 Sidecan-&-
yhguinoxalin-5-yhethylamino)picolinic acid;

{(R}-6-chloro-3-({1-(2-cyano-7-methyl-3-(G-azaspiro{2 . 5joctan-8-yhguinoxalin-5-
yhethylamino)picolinic acid;

(R}-3-{(1-(3-(azetidin-1-yh-2-cyano-7-methyiquinoxalin-5-ylethyhaminoc)-6-
chioropicolinic acid,

g-chioro-3-(((1R)~1-(2-cyano-3-(2-hydroxy-8-azaspiroi4  Sldecan-8-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;

{(R)-8-chloro-3-{{(1-(2~cyano-3-(2,2-difluorg-7-azaspiro|3 Snonan-7-y-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;

(R)-6-chioro-3-({1-(2~cyano-7-methyl-3-(4-methyipiperidin-1-yliquinoxalin-5-
yhethyamino)picolinic acid,

g-chioro-3-{{(1R}-1-(2-cyano-7-methyl-3-(octahydro-2H-4 7 -ethanoisoindol-2-
yhguinoxalin-S-yhethyhamino}picolinic acid;

g-chioro-3-{{((1R}-1-(2-cyano-3-(6 6-dimethyl-3-azabicyclo[3 .2 .0theptan-3-yh-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;

{R}-6-chloro-3-({1-(2-cyano-7-methyk-3-(2-azaspire[3 . 3theptan-2-yhquinoxalin-5-
yhethyDamino)picolinic acid,

{R)-6-chloro-3-({(1-(2-cyanc-3-(Z2-azadispiro[3.1.38 14 decan-2-yi)-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;

§-chioro-3-({(1 R)-1-(Z-cyans-7-methyl-3-(8~-methyihexahydropyrrolo]3 4-cloyrrol
20 Hyhquinoxatin-S-yiethyhamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cyane-3-2-flugromethymorpholino)-7 -methylquinoxalin-5-
yhethyhamino)picolinic acid;

&-chioro-3-({({(1R)-1-Z-cyano-3-(2-(2-fluorcethyDmorpholing)-7-methyiguinoxalin-5~
yhethyhamino}picolinic acid;

8-chioro-3-(({(1R)-1-(2-cyanc-3-(5, 5-diffuorchexahydrocyclopentaicipyrrol-2{1H)-
yi-7-methylquinoxalin-5-ylethybamino)picolinic acid,

8-chioro-3-(({1R)~1-{2-cyano-3-(2-cyclopropyimorpholino)-7-methylguinoxalin-5-
yhethylamino)picolinic acid;

8-chioro-3-(({1R)~1-(2-cyanc-3-(2-cyclopropyi-6-methylmorpholing}-7-

methylguinoxaiin-S-yhethyamino)picolinic acid;
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(R)-3-{(1-(3-(3-azabicyciof3. 1. 1theplan-3-y-2-cyanc-7-methyiquinoxalin-5-
yhethyhamino)-&-chioropicolinic acid;

3-{({(1R)-1-(3-(3-azabicyclof3. 1. 0thexan-3-yh-2-cyano-7-methylguinoxalin-5-
yhethyhamino}-&-chloropicolinic acid;

(R)-6-chloro-3-((1-(Z2-cyano-3-(6-(4-cyanophenyl)-2 &-digzaspiro{3.3theptan-2-yi)-
7-methyiquinoxalin-S-yhethyhamino)picolinic acid;

{(R}-6-chloro-3-({(1-(Z-cyano-3-(2,2-difluoro-6-azaspiro[3 . 4jocian-8-yh-7-
methylguinoxaiin-5-yhethyamino)picolinic acid;

{(R}-6-chloro-3-({(1-(2-cyano-3-(8 8-difluoro-2-azaspiro[3. 3theptan-2-y)-7-
methylguinoxalin-S-yhethyamino)picolinic acid;

g-chioro-3-(((1R)~1-(2-cyano-3-2-cyclopropyi-2-methylmorpholing)-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;

I~{{(1R)-1-(3-(3,8-diazabicyclof3. 1. 1lheptan-8-yi)-2-cyano-7-methyiquinoxalin-5-
yhethylamino)-8-chioropicolinic acid;

(R)-3~-((1-(3-(7-azabicycioi2 2. 1Theptan-7-y)-2-cyano-7-methyiqguinoxalin-5-
yhethylamino)-8-chioropicolinic acid;

(R)}-3-{({1-(3-(2-azaadamantan-2-yi}-2-cyano-7-methylquinoxalin-5-yhethybhamino)-
&-chioropicolinic acid;

(R}-6-chloro-3-{{1-(2-cyano-3-{1-(methoxymethyh-4-methyl-2-
azabicycio]2.1.1thexan-2-yh-7-methyiguinoxalin-5-ylyethyamino)picolinic acid;

g-chioro-3-({((1 Ry 1-(2-cyano-3-(8-{{dimethylamino)methy-8-0xa-9-
azaspirol4.5ldecan-8-yh-7-methyiguinoxaiin-5-yhethyamino)picolinic acid;

§-chioro-3~(((1R)-1-(Z-cyans-3-2-(flugromethyhazetidin-1-yD-7-methyiguinoxalin-
5-yhethylhamino)picolinic acid;

{(R3-3-{{1-(3-{2-azabicyciof2 .2 2loctan-2-yi-2-cyano-7-methylquinoxalin-5-
yhethyhaming)-8-chioropicolinic acid;

3-({(1R)-1-(3-(Z-azabicyclof2.2 1theptan-2-yh-Z-cvano-7-methylquinoxalin-5-
yhethyhamino)-&-chioropicolinic acid;

&-chioro-3-(((1R)-1-(Z-cyang-3-(hexahydro-3,5-methanocyclopentaiblpyrrol-1(2H)-
yi-7-methylquinoxalin-5-ylethybamino)picolinic acid,

8-chiore-3-(({(1Ry-1-(2-cyanoe-3-(5-(2, 2-diftuoroethyh-2 , 5-diazabicyclofz. 2. 1theptan-
2-yh-7T-methyiguinoxalin-S-yhethyhaminopicolinic acid;

8-chioro-3-(((1R)~1-(2-cyano-3-(1-(hydroxymethyl}-6-azabicycie{3.2. 1joctan-G-yh-
7-meathyiquinoxalin-S-yhethyamino}picolinic acid;

{(R}-3-{(1-{3-(2-azabicycio{2.1.1}hexan-2-yh)-2-cyano-7-methylguinoxalin-5-

yhethyhamino)-8-chioropicolinic acid;
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&-chioro-3-({((1R)-1-(Z-cyane-7-methyl-3-(2~-methyl-4-(pyridin-3-yimethyhpiperazin-
T-yhiquinoxalin-S-yhethyDamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cyang-7-methyi-3-(2~-methyviazetidin-1-yhauinoxalin-5-
yhethyhamino}picolinic acid;

8-chioro-3-(({1Ry-1-(Z-cyano-3-(2,3-dimethyimorpholine)-7-methylguinoxalin-5-
yhethyhamino}picolinic acid;

{(R}-6-chloro-3-((1-(2-cyano-7-methyl-3-(1-oxoisoindolin-2-yhguinoxalin-5-
yhethylamino)picolinic acid;

{(R}-6-chloro-3-({1-(2-cyanc-7-methyl-3-(4-methyl-3-oxopiperazin-1-yhguinoxalin-5-
yhethyhaminoipicolinic acid;

{(R)-8-chloro-3-{{1-(2~cyano-7-methyl-3-(3-oxopiperazin-1-yhquinoxaln-5-
yhethyhaminoipicolinic acid;

g-chioro-3-(((1R)~1-(2-cyanoe-3-(3 3-difluoro-4-methoxypiperidin-1-yh-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;

g-chioro-3-(((1R}~1-(2-cyano-3-(3-hydroxy-2-(2~-methoxyphenyhpyrrolidin-1-yi-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;

g-chioro-3-{((1R}-1-{2-cyano-3-(3, 3-difluorc-4-methyipiperidin-1-yi}-7-
methviguinoxalin-s-yhethyliamino)picolinic acid;

(R}-6-chloro-3-({1-(2-cyano-3-(3 4-dihydrogquinolin-1 2H-yh-7-methylquinoxalin-5-
yhethyDamino)picolinic acid;

g-chioro-3-{(((1 R 1-(2-cyans-3-(3-hydroxypiperidin-1-y}-7-methylquinoxalin-5-
yhethyDamino)picolinic acid;

§-chioro-3-({(1 R)-1-{Z-cyans-3-(3-hydroxy-3-mesthyipipendin-1-yh-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;

§-chioro-3~(((1 R)-1-(Z2-cyang-3-(2-(4-hydroxy-4-methylietrahydro-2H-pyran-3-
yhoyrrolidin-1-y-7-methylguinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-({((1R)-1-(Z-cyang-3-(4 4-difluoro-3-methoxypiperidin-1-yh-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cyano-7-methyi~3-(3 4 4-trifluoropiperidin-1-yhguinoxalin-5-
yhethyhamino}picolinic acid;

8-chiore-3-(({1Ry-1-(Z-cyanc-3-(8,9-difluoro-3-oxa-7-azabicycio[3 3. 1inonan-7-yb-
7-methyiquinoxalin-S-yhethyhamino)picolinic acid;

8-chioro-3-(({1R)~1-{2-cyano-3-(8,8-difluors-3-azabicycio[ 3.3 . 1lnonan-3-yh-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;

8-chioro-3-(((1R)~1-(2-cyano-3-(8,8-difluors-1-(hydroxymethyl}-3-

azabicyelo[3.3.1]nonan-3-yii-7-methylquinoxalin-5-yhethybaming) picolinic acid;
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&-chioro-3-({({(1R)-1-(Z-cvang-3-(8-hvdroxy-3-azabicycle[3.2. 1]octan-3-y)-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
&-chioro-3-({({(1R)-1-(Z-cyano-3-(8,8-diflucro-3-azabicyclof3. 2 T]octan-3-yh-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
8-chioro-3-(({(1R)-1-(2-cyanc-3-(5-hydroxy-2-azabicycle[2.2 2]octan-2-y)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
8-chioro-3-(((1R)-1-(2-cyano-3-(5,5-difluors-2-azabicyclof2 .2 . 2]octan-2-yh-7 -
methylguinoxaiin-5-yhethylamino)picolinic acid;
8-chioro-3-(({1R)~1-{2-cyano-7-methyl-3-(7,7,9, 8-tetrafiuorg-3-
azabicyclo[3.3.1]nonan-3-yhguinoxalin-5-yhethyDamino)picolinic acid;
g-chioro-3-(({1R)~1-(2-cyano-3-(8-hydroxyhexahydro-3,5-
methanocyclopentaibipyrrol-1(2H)-yi)-7-methylquinoxalin-&-ylethyBamino)picolinic
acid;
g-chioro-3-(((1R)~1-(2-cyano-3-(6-(4-cyanophenyD-3 8-diazabicyclof3. 1. 1theptan-
3~yh-7-methyiquinoxalin-S-yhethyamino)picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-3-(8-hydroxy-6-methyl-3-azabicyclof3 1. 1}heplan-3-
yh-7-methylquinoxalin-5-yhethvhamino)picolinic acid,
g-chioro-3-{((1R}-1-{2-cyano-3-(5-{4d-cyanophenyD-2,5-diazabicyclo[2.2 1theptan-
2-yh-7-methylquinoxalin-5-yhethyhamino)picolinic acid;
g-chioro-3-{(((1R)-1-(2-cyans-7-methyl-3-(5-phenyl-2-azabicycis]2 .2 1itheptan-2-
yhguinoxalin-S-yhethyllamino}picolinic acid;
g-chioro-3-{(((1 R} 1-(2-cyans-3-{4 4-diflucro-3, 5-dimethyipiperidin-1-y{}-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;
3-({1R)}-1-(3-(7-(tert-butvl)-8, 7-dihydropyrazole][1, 5-alpyrimidin-4 (BH)-yi)-2-cyano-
7-methyiguinoxalin-S-yhethyhamino)-8-chioropicolinic acid;
{(R)-6-chloro-3-({(1-(2-cyano-3-(8,7-dihydrothiazolo[d, 5-clpyridin-5 (4 M)-yi}-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-T-methyl-3-(2-methyl-8, 7 -dihvdrothiazolo[4, 5-¢lpyridin-
5(4Hy-yhquinoxalin-5-ylethyhamino)picolinic acid;
(R)-6-chloro-3-((1-Z-cvano-7-methyl-3-(1-methyl-1,4,5, 7 tetrahydro-6 H-
pyrazolold 4-clpyridin-6-yhguinoxalin-&-yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(Z-cvano-7-methyl-3-(5,6,8 8-tetrahydro-7TH-imidazo[1,2-
dii1,4idiazepin-7-yhguinoxalin-5-yhethyhamino)picolinic acid,
{(R}-6-chloro-3-({(1-(2-cyano-3-(1, 1-dioxidothiomorpholino}-7-methylquinoxalin-5-
yhethylamino)picolinic acid;
{(R)-8-chioro-3-({1-(2~cyano-7-methyl-3-(4-dhiazol-2-yhpiperazin-1-yhouinoxalin-5-

yhethyhaminoipicolinic acid;
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(R)-6-chloro-3-((1-(2-cvano-7-methyl-3-(4-{pyridin-2-ylpiperazin-1-yhauinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-7T-methyl-3-(4-&-{rifluoromethyhbenzoldithiazol-2-
yhpiperazin-t-yhguinexalin-5-yhethyhaminopicolinic acid;
{(R)-6-chioro-3-((1-(Z-cyano-7T-methyl-3-(4-d-methylthiazol-2-yhpiperazin-1-
yhguinoxalin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-7-methyl-3-(4-{pyridin-3-ylipiperazin-1-yhguinoxalin-5-
yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-7-methyl-3-(4-{1-methyl-3-{rifluoromethy -1 H-pyrazol
4-yhpiperazin-1-yijguinoxalin-5-ylethyhaming)picolinic acid;
{(R)-8-chloro-3-{{1-{2~cyano-3-(4-{3-cyano-1-methyh1 H-pyrazol-4-yiipiperazin-1-
yi-7-methylguinoxalin-5-yhethyhamino)picolinic acid;
{(R)-8-chloro-3-{{(1-{2~cyano-7-methybk-3-(4-{1-methy1H-pyrazol-4-yhpiperazin-1~
yhguinoxalin-5-yhethyhamino)picolinic acid;
(R)-6-chloro-3-{{(1-(2~cyano-7-methyl-3-(4-(pyridin-4-ypiperazin-1-yhguinoxalin-5-
yhethyamino)picolinic acid,
(R}-6-chloro-3-{{1-(2-cyano-7-methyl-3-(4-phenylpiperazin-1-yhquinoxalin-5-
yhethyDamino)picolinic acid,
(R}-3-{({1-(3-{4-(4-(aminomethyliphenybpiperazin-1-yl}-2-cyano-7-
methviguinoxalin-5-yhethyamino)-8-chloropicolinic acid,
{R)}-6-chloro-3-({1-(2-cyano-7-methyl-3-(4-(3-(Irifluocromethyhphenybpiperazin-1-
yhguinoxalin-S-yhethyllamino}picolinic acid;
{(R)-6-chloro-3-({1-(2-cyano-3-{4-(3-cyanophenylipiperazin-1-yh-7-
methviquinoxaiin-S-yhethyliamino)picolinic acid;
{(R)}-6-chloro-3-({1-(2-cyano-3-{4-(2 8-dimethyiphenyhpiperazin-1-yi}-7-
methviquinoxaiin-S-yhethyliaminoypicolinic acid;
(R)-6-chloro-3-((1-(2-cvane-7T-methyl-3-(4-{o-tolyDpiperazin-1-yhquinoxalin-&-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-3-(4-G-cyano-2-methyiphenylpiperazin-1-yi)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
(R)-6-chloro-3-((1-Z2-cvano-3-E-(Z2-cyanopyridin-3-yhpiperazin-1-y)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-3-4-(5-cyanopyrimidin-2-yhpiperazin-1-yh-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({(1-(2-cyanc-3-(4-{3-cyano-1-methyk iH-indazol-7-yhipiperazin-1-yl}-

7~-methylguinoxalin-5-yhethyhamino}picolinic acid;

-455-



WO 2024/238221 PCT/US2024/028261

(R)-6-chloro-3-((1-(2-cvano-3-(4-(2-fluorophenyiipiperazin-1-yh-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
(R)-6-chioro-3-((1-(3-(4-(Z-chiorophenvyipiperazin-1-yh-2-cyano-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
(R)-6-chloro-3-((1-Z-cvano-3-(4-2-cyanophenylpiperazin-1-yh-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;
{(R}-6-chloro-3-((1-(2-cyano-3-(4-(2 4-difluorophenylipiperazin-1-yH)-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;
{(R}-G6-chloro-3-((1-(Z-cyano-3-(4-{4-cyano-2-fluorophenyhpiperazin-1-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
{(R)-8-chloro-3-{{(1-(2~cyano-7-methyk-3-(4-{4-(N-methyisulfamoyphenylpiperazin-
1-yhauinoxalin-&-yhethyhamino)picclinic acid;
{(R)-8-chioro-3-{{1-{2~cyano-3-(4-{4-fluorophenylpiperazin-1-yh-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
(R)-6-chioro-3-{{1-(2~cyano-7-methyl-3-(4-{4-(methyicarbamoyhphenyhpiperazin-
T-yhguingalin-5-yhethyhamino)picolinic acid;
(R)}-3-({1-(3-{4-(4-carbamoyiphenyhpiperazin-1-yh-2-cyano-7-methyiquinoxalin-5-
yhethylamino)-8-chioropicolinic acid;
(R)-6-chloro-3-{{1-(2-cyano-3-{4-(4-cyanophenylipiperazin-1-yh-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;
{R}-6-chloro-3-({1-(2-cyano-3-{4-(4-cyano-2-methyiphenyipiperazin-1-yi}-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;
{R)-&-chloro-3-({(1-(2-cyanc-3-(4-(8-cyancisoquinolin-5-yhipiperazin-1-yh-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;
{R)-6-chloro-3-({1-(2-cyano-3-{4-{4-cyano-7-hydroxynaphthalen-1-ylpiperazin-1-
yh-7-methylguinoxalin-5-yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-3-(4-{4-cyano-6-hydroxynaphthalen-1-ylipiperazin-1-
yi-7-methyiquinoxalin-5-ylethyhamino)picolinic acid,
(R)-6-chloro-3-((1-(2-cvano-3-(4-(4 8-dicyanonaphthalen-1-yhpiperazin-1-yi-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;
{(R)-6-chloro-3-((1-(Z-cyanc-7T-methyl-3-(4-(methylsulfonyl)piperazin-1-
yhguinoxalin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({(1-(2-cyano-7-methyl-3-(4-{oxetan-3-yhpiperazin-1-yhguinoxalin-5-
yhethylamino)picolinic acid;
{(R}-6-chloro-3-((1-(2-cyano-7-methyl-3-(4-detrahydro-2H-pyran-4-yhpiperazin-1-

yhiguinoxalin-5-yhethyDamino)picolinic acid;
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(R)-6-chloro-3-((1-(2-cvano-3-(4-cyclopropyipiperazin-1-y))-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(Z2-cvano-7-methyl-3-(4-(1-methyi-1H-pyrazole-4-
carbonyhpiperazin-t-yhguinoxalin-5-yhethyhamino)picolinic acid;
(F3-3-{(1-{3-(4-benzoyipiperazin-1-yh-2-cyano-7-methylquinoxalin-5-
yhethyhamino}-&-chicropicolinic acid;
{(R}-6-chloro-3-((1-(3-(4-(4-chlorobenzoyhpiperazin-1-yh-2-cyano-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-((1-(Z-cyano-3-(4-{cyclopentanecarbonyhpiperazin-1-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
{(R)-8-chloro~-3-{{1-{2~cyano-3-(4-{cyclopropanecarbonyhpiperazin-t-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
{(R)-6-chioro-3-({1-(2~cyano-7-methylk-3-(4-3-riflucromethyb- 1 H-pyrazoki-
yhipiperidin-1-yhaguinoxalin-&-yhethyhamino)picolinic acid;
(R)-6-chloro-3-{{1-(2~cyano-7-methyl-3-(4-(1-methyl-1H-pyrazel-3~ybpiperidin-1-
yhguinoxalin-5-yhethyhamino)picolinic acid;
(R}-3-({1-3-{4-(1H-pyrazol-3-yhpiperdin-1-yh-2-cyano-7-methylquinoxalin-5-
yhethylamino)-8-chioropicolinic acid;
(R}-6-chloro-3-{{1-(2-cyano-3-{4-{(4-methoxyphenyhpiperidin-1-yh-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;
{R}-6-chloro-3-({(1-(2-cyano-3-{(4-methoxypiperidin-1-yl}-7-methylguinoxalin-5-
yhethyDamino)picolinic acid;
{R)-6-chloro-3-({1-(2-cyano-3-{4-hydroxypiperidin-1-yi)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
{(R3-3-{(1-(&-{J1 4"-bipiperidin}-1'-yl}-2-cyano-7~-methyiguinoxalin-5-yhethyhamino)-
S-chioropicolinic acid;
(R)-6-chloro-3-((1-(2-cvane-3-¢4 4-difluore-[1,4"-bipiperidin}-1'-yh-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
(R)-6-chioro-3-((1-(2-cvano-3-4-(dimethylamino)piperidin-1-y)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
(R)-6-chloro-3-((1-(Z-cyano-3-(4-cyclopentylpiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino}picolinic acid;
{(R}-6-chloro-3-((1-(2-cyano-3-(4-cycicbutvipiperidin-{-yh-7-methyiguinoxalin-5-
yhethylamino)picolinic acid,
{(R}-6-chloro-3-({1-(2-cyanc-7-methyl-3-(4-drifluoromethyhpiperidin-t-yhguinoxalin-

S-yhethyamino}picolinic acid;
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(R)-6-chloro-3-((1-(Z-cvano-3-(4-cyanopiperidin-1-yh-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;

(R)-6-chloro-3-((1-(2-cvane-7-methyl-3-(1-oxa-8-azaspirol4 . Sidecan-&-
yhguinoxalin-5-yhethylamino)picolinic acid;

{(R)-6-chloro-3-((1-(Z-cyano-3-(1,1-difluore-6-azaspiref2 . 5loctan-G-yh-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;

{(R}-6-chloro-3-({1-(Z-cyanc-3-4-methoxy-4-methyipiperidin-1-y}-7-
methylguinoxaiin-5-yhethyamino)picolinic acid;

{(R}-6-chloro-3-({1-(2-cyano-3-(4-cyano-4-methylpiperidin-1-yl}-7-methylquinoxalin-
S-yhethyamino}picolinic acid;

g-chioro-3-(((1R)~1-(2-cyano-7 -methyb-3-G-{pyridin-2-yDpyrrolidin-1-yhiquinoxalin-
S-yhethyamino}picolinic acid;

g-chioro-3-({((1R)~1-(2-cyano-7 -methyb-3-G3-{pyridin-d-yDpyrrolidin-1-yhiquinoxalin-
S~yhethyllamino)picolinic acid;

g-chioro-3-(((1R)~1-(2-cyano-7-methyk-3-G-phenvipyrrolidin-1-yhquinoxalin-5~
yhethyamino)picolinic acid,

g-chioro-3-(((1 R}-1-(2-cyano-3-(3-(1, 3-dihydroxypropan-2-yhpyrrolidin-1-yi}-7-
methviguinoxalin-s-yhethyliamino)picolinic acid;

g-chioro-3-{({((1R»1-(2-cyano-7-methyl-3-(1-oxa-6-azaspiro[3 .4joctan-6-
yhguinoxalin-S-yhethyllamino}picolinic acid;

g-chioro-3-{(((1R)-1-(2-cyans-7-methyl-3-(spirobicyclof2.2. 1}heptane-2,3'
pyrrolidinl-1-yhguinoxalin-5-yhethyhamino}picolinic acid;

§-chioro-3-({(1 R)-1-(Z-cyano-7-methyl-3-(7-methyi-8-ox0-2,7-
diazaspiro{4.4nonan-2-yhouinoxalin-5-yhethylamino)picolinic acid;

§-chioro-3-({(1 R)-1-(2-cvans-3-(8,8-dihydroxy-8-oxa-2-azaspirofd Sldecan-2-yh-7-
methviquinoxaiin-S-yhethyliamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cyang-7-methyl-3-(2~-ox0o-1,7-diazaspiro[4 4Inonan-7-
yhguinoxalin-5-yhethyhamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cyano-3-(7 | 7-difluoro-2-azaspiroj4 4inonan-2-yh-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;

8-chioro-3-(({(1Ry-1-(Z-cyano-7-methyl-3-(1,1,2, 2-tetrafiuore-6-azaspire[3 4joctan-
&-yhquinoxalin-S-yhethyhamino)picolinic acid,

8-chioro-3-(((1R)-1-{2-cyanc-3-(4-{4-cyanopheny}-3-methylpiperazin-t-y-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;

8-chioro-3-(({1R)~1-(2-cyano-7-methyl-3-(2-{Irifluoromethyhazetidin-1-

yhiguinoxalin-5-yhethyDamino)picolinic acid;
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&-chioro-3-({((1R)-1-(Z-cyang-7-methyl-3-(2~-methyl4-phenvipiperazin-1-
yhguinoxalin-5-yhethyhamino)picolinic acid;
&-chioro-3-({((1R)-1-(Z-cyane-3-(4-G-cyanopheny)-2-methylpiperazin-1-y)-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
8-chiore-3-(({1Ry-1-(Z-cyanc-3-(4-2-cyanophenyl}-2-methylpiperazin-1-yH-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;
8-chioro-3-(((1R)-1-(2-cyano-3-(4-(2-cyano-4-{riflucromethyliphenyl-2-
methylpiperazin-1-yh-7-methyiguinoxalin-5-yhethyamino)picolinic acid;
8-chioro-3-(((1R)-1-(2-cyanc-3-(4-{4-flucrophenyh-2-methylpiperazin-1-y}-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
g-chioro-3-(((1R)~1-(2-cyane-3-(4-{d-cyanophenyl-2-methylpiperazin-1-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-3-(4-{2-cyano-5-methyiphenyh-2-methyipiperazin-1-
yi-7-methylquinoxalin-5-yhethyhamino)picolinic acid,
g-chioro-3-(((1R)~1-(2-cyano-3-(4 4-difluorg~-Z2-methvipiperidin-1-yi)-7-
methyiguinoxalin-S-yhethyllamino)picolinic acid;
(R)-6-chloro-3-{{1-(2-cyano-7-methyl-3-(3,3 4 4-tetrafluoropyrrolidin-1-
yhguinoxalin-S-yhethyhamino}picolinic acid;
g-chioro-3-({(1R}-1-(2-cvane-3-(6-hydroxy-2-azabicycle[2.2 . 2]octan-2-y}-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;
g-chioro-3-(((1 Ry 1-(2-cyano-3-{4-fluorg-2-{morpholine-4-carbony pyrrolidin-1-yh-
7-methylguinoxalin-5-yhethylamino)picolinic acid;
§-chioro-3-({(1 R)-1-(Z-cyans-7-methyh-3-(1,2,3 4-tetrahydro-1,4-
epiminonaphthalen-8-yhguinoxalin-5-yhethyhamino)picolinic acid,
{R)-6~chloro-3-({1-(2-cyano-3-(4 6-dihydro-5H-pyrrolof3 4-dithiazol-5-yi}-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;
(R)-6-chloro-3-((1-(2-cvano-3-(5,7-dihydro-6H-pyrrolof 3,4-blpyrazin-6-yi)- 7~
methyiquinoxalin-5-yhethvamino)picolinic acid;
(R)-6-chloro-3-((1-(Z-cvano-7-methyl-3-(2-methyl-4 8-dihydro-8H-pyrrolof3 4~
dithiazol-5-yhiquinoxalin-5-yhethylamino)picolinic acid;
{(R)-6-chloro-3-((1-(Z2-cyanc-3-(1, 3-dihydro-2H-pyrrolof3, 4-clpyridin-2-y -7 -
methylquinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-3-(3,7-dihydro-8H-pyrrolof 3, 4-blpyridin-g-yh-7-
methylguinoxaiin-5-yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(2-cyano-3-4-fluoroisoindolin-2-yh-7-methyiguinoxalin-5-

yhethyhaminoipicolinic acid;
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(R)-6-chloro-3-((1-(2-cvano-3-(4-cyanoisoindolin-2-yh-7-methviguinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-({(1-(2-cvano-3-(isoindolin-2-yD-7-methylquinoxalin-5-
yhethyhamino}picolinic acid;
(R)-6-chloro-3-({(1-{Z2-cvano-3-(5-(hydroxymethybiscindolin-2-y{}-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-7-methyl-3-(5-methyliscindolin-2-yliquinoxalin-5-
yhethylamino)picolinic acid,
{(R}-6-chloro-3-({(1-(2-cyanc-3-(5-{diflucromethyl}isoindolin-2-yh-7-
methylguinoxalin-S-yhethyamino)picolinic acid;
{(R)-8-chloro-3-{{(1-(2~cyano-3-(5,6-dimethoxyisoindolin-2-yi}-7-methylguinoxalin-5-
yhethyhaminoipicolinic acid;
(R)-8-chloro-3-{{1-{2~cyano-3-(5 8-difluoroisoindolin-2-yh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-7-methyl-3-delrahydro-1H, 3H-spirofpyrrolof2,1-
cll1 4loxazine-4,5'-[1, 3loxazinan}-3-yhauinoxalin-5-yhethylamino)picolinic acid;
g-chioro-3-{({((1R}»-1-(2-cyano-3-{decahydro-2H-cycloocta{clpyrrol-2-yh-7-
methviguinoxalin-s-yhethyliamino)picolinic acid;
g-chioro-3-{((1R}-1-(2-cyano-7-methyl-3-(8-azatricycic]4.3.6.02,5nonan-8-
yhguinoxalin-S-yhethyllamino}picolinic acid;
{(R}-3-({1-(3~(1H,3H, 4H-3a,8a-(methanooxymethanofurof 3, 4-clpyrrol-5(6H)-y -2~
cyano-7-methylguinoxalin-5-yhethyhamino)-6-chioropicolinic acid;
§-chioro-3-({(1R)-1-(Z-cvans-3-(B-hydroxy-8-azaspiro{3.4joctan-6-yh-7-
methviquinoxaiin-S-yhethyliaminopicolinic acid;
{R)-6-chloro-3-({(1-(2-cyano-7T-methyl-3-(3-6-{rifluoromethylisoxazol-3-yazelidin-
1-yhauinoxalin-5-yhethyhamino)picelinic acid;
(R)-6-chloro-3-((1-(2-cvano-7-methyl-3-(3-{pyridin-2-yazetidin-1-yquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-7-methyl-3-(3-{pyridin~-3-yazetidin-1-yquinoxalin-5-
yhethyhamino}picolinic acid;
(R)-6-chloro-3-((1-(Z-cyano-7T-methyl-3-(3-phenylazetidin-1-yhguinoxalin-5-
yhethyhamino}picolinic acid;
{(R}-6-chloro-3-({1-(2-cyanc-3-(3-methoxyazetidin-1-y-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
{(R}-G-chloro-3-((1-(Z-cyanc-3-(3-fluoroazetidin-1-y[}-7-methylquinoxalin-5-

yhethyhaminoipicolinic acid,

-460-



WO 2024/238221 PCT/US2024/028261

(R)-6-chloro-3-((1-(2-cvane-3-(3-(diflucromethylazetidin-1-yD-7-methylquinoxalin-
S-yhethyhamino)picolinic acid;

(R)-6-chloro-3-((1-(2-cvano-3-(3-cyanoazetidin-1-yh-7-methylquinoxalin-5-
yhethyhamino}picolinic acid;

{(R)-6-chloro-3-((1-{Z-cvano-3-(7-{4-cyanophenyh-2, 7-digzaspiro]3.8Inonan-2-yi}-7-
methylquinoxaiin-5-yhethylamino)picolinic acid;

8-chioro-3-(({(1R)-1-{2-cyano-3-(8-hydroxyoctahydro-2H-4, 7-methanoisoindol-2-yh-
7-meathyiquinoxalin-S-yhethyamino}picolinic acid;

8-chioro-3-(({(1R)~1-{2-cyano-7-methyl-3-(5-methyl-2-azabicycie{2.2 1iheptan-2-
yhiguinoxalin-5-yhethyDamino)picolinic acid;

g-chioro-3-(((1R)~1-(2-cyano-7-methyl-3-(1-methyitetrahydrospiro{furo{3 4~
blpyirole-3 4 -piperidinl-1 2H)-yhquinoxalin-5-yhethyhamino)picolinic acid;

g-chioro-3-(((1R)~1-(2-cyano-3-(1-(hydroxymethyhisoindolin-2-y}- 7~
methyiguinoxalin-S-yhethyllamino)picolinic acid;

g-chioro-3-(((1R)~1-(3-(7-chioro-3-(hydroxymethy)-3 4-dihydroisoquinolin-2{1H)-
yi-Z2-cyano-7-methylquinoxalin-S-yhethyhamino)picolinic acid;

g-chioro-3-{(((1 R 1-(2-cyano-3-{(3-hydroxyoctahydro-tH-indok-1-yy-7-
methviguinoxalin-s-yhethyliamino)picolinic acid;

g-chioro-3-(((1 R}-1-(2-cyano-7-methyi-3-(1-methyloctahydro-2H-isoindol-2-
yhguinoxalin-S-yhethyllamino}picolinic acid;

g-chioro-3-{(((1R)-1-{2-cyans-3-(3, 3-difluore-2-methylazetidin-1-yh-7-
methviguinoxalin-5-yhethyliamino)picolinic acid;

{R)}-6-chloro-3-({1-(2-cyano-7T-methyl-3-(methyil({§,6,8 8-tetrahvdro-
1,2 4linazolold 3-di[1 4joxazepin-3-yhmethyhamino)guinoxalin-5-
yhethybamino)picolinic acid,

§-chioro-3-{{(1 R)-1-(Z-cyansg-7-methyl-3-(methyl{{5,8 .7 .8-letrahydroimidazol1 2~
alpyridin-7-yDmethyhamino)quinoxalin-a-yDethyhamino)picolinic acid;

(R)-6-chloro-3-((1-Z-cvano-3-({cyclopropylmethy{(methyhaming)-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;

8-chiore-3-(({1Ry-1-(Z-cyano-3-({{1-hydroxy-2,3-dihydro-1H-inden-1-
yhmethy{methybamino)-7-methyiquinoxalin-5-yhethyhamino)picelinic acid;

(R)-6-chioro-3-({(1-(Z-cyanc-3-(dimethylamine)-7-methyiguinoxalin-5-
yhethylamino)picolinic acid,

3({((1R}1-(3-({(1 -benzyl-2-oxopiperidin-3-y{methyhamino)-2-cyano-7-
methylguinoxaiin-5-yhethyhamino)-6-chioropicolinic acid,

g-chioro-3-(((1R)~1-(2-cyano-7-methyl-3-(methyi{4,5,6 7-telrahydrobenzofdithiazol

B-yhaminoyguinoxalin-5-yhethyliamino)picolinic acid;
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(R)-6-chloro-3-((1-(Z2-cvano-3-((3  3-diflucrocyclobutyl{methyhaming)-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
&-chioro-3-({((1R)-1-Z-cyang-7-methyi-3-(methyi{1-methyl-2 3-dihydro-1H-inden-2-
yhamino)guinoxalin-5-yhethyhamino)picolinic acid;
8-chioro-3-(({(1R-1-(Z-cyanc-3-((2-methoxy-2, 3-dihydro-1H-inden-1-
yii{methyhamino)-7-methylquinoxalin-S-ylethyhamino)picolinic acid;
8-chioro-3-(((1R)-1-{2-cyanc-3-(3-{4-cyanophenyl)-3,8-diazabicyclof3.2. 1]joctan-8-
yi-7-methylquinoxalin-5-ylethyhamino)picolinic acid,
8-chioro-3-(({(1R)-1-(2-cyano-7-methyl-3-(3-methyl-4-0x0-3 8-
diazabicycio[4.2.1 nonan-8-yhquinoxalin-5-yhethyhamino}picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-3-(3 3-difluoro-8-azabicyciof3.2. 1joclan-8-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
g-chioro-3-(((1R)~1-(2-cyano-3-3-{d-cyanopheny-3 8-diazabicyciof3 . 1. 1theptan-
&-yh-7-methyiquinoxalin-5-yhethyhamino)picolinic acid;
(R)-6-chloro~-3-{{1-(2~cyano-7-methyl-3-(piperidin-4~-yquinoxalin-5-
yhethyamino)picolinic acid,
(R}-6-chioro-3-{{1-(2-cvano-7-methyk-3-(1-methyipiperidin-4-ylquinoxalin-5-
yhethyDamino)picolinic acid;
(R)-6-chloro-3-{{1-(2-cyano-3-(3,6-dihydro-2H-pyran-4-yh-7-methviquinoxalin-5-
yhethyDamino)picolinic acid;
{R}-6-chloro-3-({1-(2-cyano-7-methyl-3-(1,2,3,6-tetrahydropyridin-4-yhguinoxalin-5-
yhethyDamino)picolinic acid;
{R)-6-chloro-3-{{1-2-cyano-7-methyl-3-(1-methyl-1,2,3 8-tetrahydropyridin-4-
yhauinoxalin-5-yhethyhamino)picolinic acid;
{R)-&~chloro-3-({(1-(2-cyanc-3,7-dimethylguinoxalin-5-yhethybhaming)picolinic acid;
g-chioro-3-{({(1 R)-1-(Z-cyang-7-methyl-3-{1~-methyi-2-oxopiperidin-4-yhguinoxalin-
S-yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(Z-cvano-3-(1-(4-cyanophenylpiperidin-4-yh-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;
(FR)-3-{(1-(3-(1-acetyipiperdin-4-yl}-2-cyano-7-methviquinoxalin-5-yhethyhamino)-
&-chioropicelinic acid;
{(R)-6-chioro-3-({1-(Z-cyanc-3-(4 4-difiuorocycichexy}-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
{(R}-3-{(1-(3-(1-acetyl-1,2,3 B-tetrahydropyridin-4-yh-2-cyano-7-methylguinoxalin-5-
yhethylamino}-8-chioropicolinic acid;
{(R)-6-chloro-3-({1-(2~cyano-3-{{4-cyanophenybethynyi-7-methyiguinoxalin-5-

yhethyhaminoipicolinic acid;
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(R)-6-chloro-3-((1-(Z2-cvano-7-methyl-3-(1-methyl-1H-pyrazol-3-yhauinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(Z2-cvano-7-methyl-3-(pyridin-2-yhauinoxalin-5-
yhethyhamino}picolinic acid;
(R)-6-chloro-3-((1-Z2-cvano-7-methyl-3-(pyridin-3-yhquinoxalin-5-
yhethyhamino}picolinic acid;
{(R}-6-chloro-3-((1-(Z-cyanc-7-methyl-3-(1-methyl- 1H-pyrazol-4-yhouinoxalin-5-
yhethylamino)picolinic acid;
{(R}-6-chloro-3-({1-(Z-cyanc-7-methyl-3-(1-methyl- 1 H-imidazol-4-ylquinoxalin-5-
yhethyhaminoipicolinic acid;
{(R)-8-chloro~-3-{{1-{2~cyano-3-(1-{4-cyanophenyl-1H-pyrazob-4-yh-7-
methylguinoxaiin-S-yhethyamino)picolinic acid;
{(R)-8-chloro-3-{{1-{2~cyano-7-methyl-3-(pyridin-4-yhquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-{{1-(2~cyano-7-methy-3-phenviguinoxalin-&-yhethyhamino)picolinic
acid;
(R)-6-chloro-3-{{1-(2-cvano-7-methyi-3-(p-tolyhguinoxalin-S-yhethvhamino)picolinic
acid;
(R)-6-chloro-3-{{1-(2-cyano-3-{3-methoxypheny}-7-methylguinoxalin-5-
yhethyDamino)picolinic acid,
{R)}-6-chloro-3-({1-(2-cyano-3-{3-(2-cyanopropan-2-yiipheny-7-methylquinoxalin-
S-yhethyhamino}picolinic acid;
{R)-6-chloro-3~({1-(2-cyano-3-(3-cyanophenyh-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
{R)}-6-chloro-3-({1~-(2-cyanc-7-methyh-3-(1H-pyrazol-4-yhauinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chioro-3-((1-(Z2-cvane-3-(1H-imidazol-4-yl)-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(Z2-cvane-7T-methylk-3-(o-tolyDquinoxalin-5-ylethyhamino)picolinic
acid;
(R)-6-chloro-3-((1-Z2-cvano-3-(1-{4-cyanophenyl-1H-imidazol-4-yh-7-
methylquinoxaiin-5-yhethylamino)picelinic acid;
{(R}-6-chloro-3-({(1-(2-cyano-3-(2-methoxyphenyl-7-methylguinoxalin-5-
yhethylamino)picolinic acid,
{(R}-6-chloro-3-({(1-(2-cyano-3-(2-cyanophenyl-7-methylquinoxalin-5-

yhethyhaminoipicolinic acid;
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(R)-6-chloro-3-((1-(Z2-cvano-3-(4-methoxypheny-7-methyiquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-((1-(2-cvano-3-(4-fluorophenyh-7-methylquinoxalin-5-
yhethyhamino}picolinic acid;
(R)-6-chloro-3-({(1-(3-(4-chlorophenyh-2-cyano-7-methyiguinoxalin-5-
yhethyhamino}picolinic acid;
{(R}-6-chloro-3-({(1-(2-cyano-3-(4-cyanophenyl-7-methylquinoxalin-5-
yhethylamino)picolinic acid;
{(R}-6-chloro-3-({(1-(3-chlorg-2-cyano-7-methylguinoxalin-S-yhethyamino}picolinic
acid;
g-chioro-3-(((1 R}~ 1-(2-cyano-7-methyk-3-(tetrahydrofuran-3-yhithio)quinoxalin-5-
yhethyhaminoipicolinic acid;
{(R)-8-chloro~-3-({1-{2~cyano-7-methyl-3-phenoxyquinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chloro-3-{{1-(2~cyano-3-(3-cyanophenoxy)-7-methylquinoxalin-5-
yhethyamino)picolinic acid,
(R}-6-chloro-3-({1-(2-cyano-7-methyl-3-{({riflucromethyhsulfonyhoxy)guinoxalin-5-
yhethyDamino)picolinic acid;
(R)-3-{{1-(3-{benzyloxy)-2-cyanoc-7T-methykquinoxalin-5-yhethybamino)-6-
chioropicolinic acid,
g-chioro-3-{(((1R)-1-(2-cyano-7-methyl-3-((tetrahydrofuran-3-yhoxyguinoxalin-5-
yhethyDamino)picolinic acid;
{R)}-6-chloro-3-({(1-(2-cyano-3-methoxy-7~-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
{R)-8-chloro-3-({(1-(2-cyanc-3-hydroxy-7-methyiguinoxalin-5-
yhethyhamino)picolinic acid;
(R)-6-chioro-3-((1-(2-cvane-3-(diethylamino)-7-methylguinoxalin-5-
yhethyhamino)picolinic acid;
&-chioro-3-(((1R)-1-(Z-cyano-7-methyl-3-{{(1-{pyridin-3-yhethvhamino)guinoxalin-5-
yhethyhamino}picolinic acid;
8-chiore-3-(({(1Ry-1-(2-cyano-7-methyl-3-((3,3, 3-triflucro-2-
methylpropyhaminolquinoxalin-5-yhethylamino)picolinic acid;
8-chioro-3-(({1R)~1-{2-cyanc-3-((1-cyciopropylethyhamino)-7-methylguinoxalin-5-
yhethylamino)picolinic acid;
{(R}-6-chloro-3-((1-(2-cyano-3-(isobutylamino)}-7-methylquinoxalin-5-

yhethyhaminoipicolinic acid;
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&-chioro-3-({((1R)-1-(Z-cyane-3-(3-hvdroxy-3-isopropylpyrrolidin-1-yii-7-
methyiquinoxalin-5-yhethvamino)picolinic acid;

&-chioro-3-(((1R)-1-(Z-cvane-3-(1-isopropyl7, 7-dioxido-7-thia-2-
azaspiro{d. Sinonan-2-yi-7-methylquinoxalin-5-ylethyhamino)picolinic acid; or

& pharmaceutically acceptable salt thereof,

68, A pharmaceutical composition comprising a compound or salt according o any of

claims 1-67 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 1o a patient in need thereof a
therapeutically effective amount of a compound of any one of claims 1o 670r a

pharmaceutical composition of claim 88.

70. The method of claim 88, wherein the PI3K is Pi3Ka.

71. The method of claim &8 or claim 70, wherein the PI3K associated with the disease or

disorder has a H1047R mutation.

72. The method of any one of claims 88 to 71, wherein the disease or disorderis a

cancer.

73. The method of claim 8%, wherein the cancer is endometrial cancer, gastric cancer,
leukemia, lymphoma, sarcoma, colorectal cancer, lung cancer, ovarian cancer, skin canger,

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 PIR3Co-~related gvergrowth syndrome
(PROS).

75, A method of inhibiting phosphoinosilide 3-kinase (PI3K), compnsing administering to a
patient in need thereof a therapeutically effective amount of a compound of any one of claims

110 87 or a pharmaceutical composition of claim 88.

-465-



WO 2024/238221 PCT/US2024/028261

76. A method of trealing 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 87or a pharmaceutical composition of claim 88,

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 prostate cancer.

78. A method of treating cancer comprising administering a compound according 1o any of
claims 1 to 67 or g pharmaceutical compaosition of claim 68 and a KRAS inhibitor to a patient
in need thereof, wherein the cancer is breast cancer, uterine carcinosarcoma, utering
endomeltrial carcinoma, colorectal adenocarcinoma, stomach adenocarcinoma, head and
neck squamous cell carcinoma, cholangiocarcinoma, esophageal adenocarcinoma, bladder
carcinoma, lung sguamous cell carcinoma, brain glioma, adrenocortical carcinoma, fiver
hepatoceliular carcinoma, sarcoma, prostate adenocarcinoma, Kidney renal cell carcinoma,

lung adenocarcinoma, ovarian cystadenocarcinoma, glioblastoma mulliforme, melanoma.

78. A method treating cancer comprising administering a compound according (o any of
claims 1-87 or a pharmaceutical composition of claim 88 and a mutant seleclive KRAS
inhibitor to a patisnt in need thereof, wherein the cancer is breast cancer, uterine
carcinosarcoma, uterine endomelrial carcinoma, colorectal adenocarcinoma, stomach
adenocarcinoma, head and neck squamous cell carcinoma, cholangiocarcinoma, esophageal
adenocarcinoma, bladder carcinoma, lung squamous cell carcinoma, brain glioma,
adrenocortical carcinoma, liver hepatoceliuiar carcinoma, sarcoma, prostate adenccarcinoma,
Kidney renal cell carcinoma, lung adenccarcinoma, ovarian cystadenoccarcinoma,

glioblastoma multiforme, melanoma.

80. A compound according 1o any of claims 1-87 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
adenoocarcinoma, stomach adenccarcinoma, head and neck sguamous cell carcinoma,
cholangiocarcinoma, esophageal adenocarcinoma, bladder carcinoma, lung squamous cell
carcinoma, brain glioma, adrenocortical carcinoma, liver hepatoceliular carcinoma, sarcoma,
prostate adenccarcinoma, Kidney renal cell carcinoma, lung adenocarcinoma, ovarian

cystadenocarcinoma, glioblastoma multiforme, melanoma.
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