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LACTAM DERIVATIVES FOR INHIBITING NLRP3 AND USES THEREOF

RELATED APPLICATIONS
{0661} This application claims priority to, and the benefit of, U.S. Provisional Patent Application No.
63/599,319, filed on November 15, 2023, the entire content of which 15 incorporated herein by

reference in its entirety.

ACKGROUND
{0002} Innate tmmune responses are mediated by different types of recepiors termed pattern-
recognition receptors {(PRRs). PRRS recognize the presence of pathogen-associated molecudar pattems
(PAMPs) and damage-associated molecular patierns (DAMPs). Onee engaged these receptors trigger
the activation of downstream inflammatory pathways that will help resolve tyury. However, im many
instances this activation can be uncontrolled and leads to disease.
{8003} The inflammasomes represent a clags of PRRs that are crucial components of the innate
fmmune response. Activation of the inflammasomes trigger a cascade of events that releases IL-1§,
11.-18, and promotes an inflammatory form of coll death called pyroptosis induced by the activation of
Gasdermin. Pyroptosis 15 a unique form of inflammatory cell death that leads to the release of not only
cytokines but also other ntracellnlar components that promote a broader immune response both of the
mnnate and acquired immune sysiem. Thas, inflammasome activation is a major regulatory of the
inflammatory cascade.
{60604] NLRP3 15 the most charactenized inflammasome and has been shown to be critical in 1nnate
immunity and wflammatory responses. While several other NLR complexes, such as NLRC4, are
activated vader very specific eircumstances, NLRP3 can be activated by nomerous stimuli and should
be seen as a sensor of intraceliular homeostatic imbalance. Therefore, its precise functioning is
cssential, In addition to plaving a role in host immune defense, dysregulation of NLRP3 has been
tinked to the pathogenesis of many inflammatory disorders. These mnclude genctic diseases such as
cryopyrin-associated pertodic syndromes (CAPS) which s caused by gain-of-function mutations in
the NLRP3 gene, as well as many prevalent neurologic and systemic discases. Importantly, NLRP3
hyperactivation has been dernonstrated pre-clinically to play a critical role in a plethora of
mflammatory and degenerative diseases including, NASH, atherosclerosis and other cardiovascular
discascs, Alzhenner’s disease, Parkinson’s disease, diabetes, gout, and numerous other
autoinflammatory discases. See, e.g., Li ef al, Furopean Journal of Pharmacology (2022}
928175091 Nguyen et al, Journal of Parkinson’s Disease (2022) 12:2117-2133, Su er al., Current
Medicinal Chemistry (2021} 28:369-582; Zahid et al., Frontiers in Immunology (20193 16:2538.
Thus, there is an unmet need in the field to develop small molecules for modulating NLRP3 activity

to treat various diseases and disorders.



WO 2025/106863 PCT/US2024/056195

SUMMARY
{3605} Provided herein are NLRP3 inhibitors of Formula (3):

and pharmaceutically acceptable salts thereof, wherein R', R?, R*, R*, R%, R, R, and 7 are described
herein, and R’ and R are joined to form a 3- to 10-membered monocyclic or bieyelic heterocvelvl or
5-to 10-membered monocyclic or bicyclic hetercaryl.

{3006} Further provided are mcethods of preparation, methods of treatment and prevention, and

pharmaceutical compositions comprising same.

BEFINITIONS
16667} Defuutions of spectfic functional groups and chemical terms are described 1o more detad
below. The chemucal elements are wdentified in accordance with the Penodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 75® Ed., inside cover, and specific functional
groups are generally defined as described therein. Additionally, general principles of organic
chenustry, as well as specific functional moicties and reactivity, are described in Organic Chemistry,
Thomas Sorrell, University Science Books, Sausalito, 1999; Smith and March March s Advanced
Organic Chemisiry, 3% Edition, John Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive
Organic Transformations, VCH Publishers, Inc., New York, 1989 and Carruthers, Some Modern
Methods of Organic Synthesis, 3 Edition, Cambridge University Press, Cambridge, 1987
[8608] Compounds described herein can comprise one or more asymimetnc centers, and thus can exist
in various stereotsomeric forms, e. g, enantiomers and/or diastercomers. For example, the compounds
described herein can be in the form of an individual enantiomer, diastercomer or geometric isomer,
separatable atropisomer (arising from hindered rotation resulting in axial chirality), or can be in the
form of a mixture of stercoisomers, incliding racemic mixtures and mixtures ennched in one or more
stereoisomer. Isomers can be isolated from mixtures by methods known to those skilled in the art,
including chiral high pressure ligud chromatography (HPLC) and the formation and crystallization of
chiral salts; or preferred 1somers can be prepared by asvrametric syuntheses. Sce, for example, Jacques
et af., Enantiomers, Racemates and Resolutions {(Wiley Interscience, New York, 1981); Wilen ef al,
Tetrahedron 33:2725 {(1977); Eliel, E L. Srereachemistry of Carbon Compourds (McGraw-Hill, NY,
1962); and Wilen, S.H. Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Ehel, Ed.,

Univ. of Notre Dame Press, Notre Dame, IN 1972}, Compounds described herein can additionally
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encompasses individual isomers substantially free of other isomers, and alternatively, as mixtures of
Vartous 1somers.

{6069} Unless otherwise stated, compounds described herein are also meant to include compounds
that differ only in the presence of one or more isotopically enriched atoms. For example, compounds
having the present structures except for the replacement of hyvdrogen by deuterium or trittum,
replacement of "F with °F, or the replacement of a carbon by a °C- or C-enriched carbon are
within the scope of the disclosure. Such compounds are useful, for example, as analytical tools or
probes in biological assays.

[3019] When a range of values is listed, it 1s urtended to encompass cach value and sub-range within
the range. For example, “Cis alkyl” i3 intended to encompass Ci, Co, Gs, Ca, G5, Cs, Crs, Ciss, Chog,
Cia, Cra. Cos, Cos, Cow, Cus, Cae, Cas, Caa, Cas, Caos, and Css alkyi

[6011] “Alkyl” refers to a radical of a straight-chain or branched saturated hydrocarbon group having
from 1 1o 6 carbon atoms (“Cy.s alkyl”). In some embodiments, an alkyl group has 1 to § carbon atoms
{“Cis alkyl™). In some embodiments, an alkyl group has 1 to 4 carbon atoms (°Ci4 alkyl™). In some
embodiments, an alkyl group has 1 to 3 carbon atoms ("Cy; alkyl™). In some embodiments, an atkyl
group has 1 to 2 carbon atoms (“Ci alkvl™). In some embodiments, an alkyl group has 1 carbon atom
(“Ci alkyl”}. In some embodiments, an alkyl group has 2 to 6 carbon atoms (“Crsalkyl”). Examples
of Cis alkyl groups include methyt (G}, ethyl {C3), npropyl {Cs), sopropyl (Cs), n-butyl {Cy), tert-
butyl {(Ca), sec-butyl (€4}, 1so-butyl (C4), n-pentyl (Cs), 3-pentanyl (Cs), amyl {Cs), neopentyl (Ts), 3~
methyl-Z-butanyi (Cs), tertiary amyl {(Cs), and n-hexyt (Ce).

10612} “Haloalkyl” refers to a substituted alkyl group, as defined herem. wherein one or more of the
hyvdrogen atoms are independently replaced by a halogen, e g, fluore, bromo, chlore, oriodoe. In some
embodiments, the haloalkyl group has 1 to 6 carbon atoms (“Cis haloalkyl”}. In some embodiments,
the haloalkyl group has 1 to 3 carbon atoms (“Ch s haloalkyl”). In some embodiments, the haloalkyl
group has | to 4 carbon atoms (“C,.4 baloalkyl”}. In some embodiments, the haloatkyl group has 1 1o
3 carbon atoms {¥Cy.z haloalkyl”). In some embodiments, the haloalkyl group has 1 1o 2 carbon atoms
{“C1.2 halealky1”). In some embodiments, all of the haloalkyl hvdrogen atoms are replaced with flacro
to provide a perfluorcalkyl group. In some embodiments, all of the haloalkyl hvdrogen atoms are
replaced with chloro to provide a “perchloroalky!” group. Examples of haloalkyl groups include -CF;,
~CFCFs, <CF.CF,CFs, -CClL, -CRCL, -CRCY, and the like.

{6613} “Cycloalkyl” refers to a radical of a non-aromatic, fully satarated or partially saturated, cychic
hydrocarbon group having from 3 to 6 ring carbon atoms {"Cs.s cycloalkyl”} and zero heteroatoms in
the non-aromatic riog systero. In some smbodiments, the cycloalkyl group has 3 carboun atoms ("Cs
cycloalky!”}. In some embodiments, the cycloalkyl group has 4 carbon atoms (*Cy cycloalky!™). In
some embodiments, the cycloalkyl group has 5 carbon atoms ("Cs eycloalkyt™). In some
embodiments, the cycloalkyl group has 6 carbon atoms (“Cs cveloalkyl”). Exemplary Cs cycloalkyl

groups include, without lunitation, cyclopropyl {Cs), cvclopropenyl (Cs), evelobutyl (Ca),
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cyclobutenyl (Cy), cyvelopentyl {Cs), cyclopentenyl {Cs), cyelohexyl (Cs), eyelohexenyl (Ce),
cyclohexadienyl (Ce), and the hike.

[6014] “Heterocyclyl” refers to a radical of a 3- to 10-membered non-aromatic, fully saturated or
partially saturated, monocyclic or bigyclic ring system having ring carbon atoms and one or more ring
hetercatoms {e.g., 1, 2, 3, or 4 ring heteroatoms), wherein each ring heteroatom is mdependently
selected from nitrogen, oxygen, and solfur (3~ to 10-membered heterocyelvl™). In heterocvelvl
groups that contain a nitrogen atom, the point of attachment can be on a carbon or nitrogen ring atom,
as valency permits. Exeraplary 3-membered heterocyelyl groups containing | ring heteroatom
melude, without loutation, azindinyl, oxiranyl, and thuranyl. Exemoplary 4-membered heterocyelyl
groups containing 1 ring hetercatom include, without hmitation, azetidinyl, oxetany! and thietanyl.
Exemplary S-membered heterocyvelyl groups containng | ring heteroatom include, without limitation,
tetrahydrofuranyl, dibydrofuranyl. tetrabydrothiophenyl, dibydrothiophenyl, pyrrolidinyi,
dihvdropyrrolyl, and pyrrolyl-2,5-dione. Exemplary 5-membered heterocyelyl groups containing 2
ring heteroatoms include, without limitation, dioxolanyl, oxathiclanyl and dithiclanyl. Exemplary 5-
membered heterocyelvl groups containing 3 ring heteroatoms inclade, without himitation, triazolinyl,
oxadiazolinyl, and thiadiazolinyl. Exemplary 6-membered heterocyelyl groups containing § ring
beteroator 1nclude, without imitation, piperidinyl, tetrabydropyranyl, dihydropyridinyl, and thianyl.
Exemplary 6-membered heterocvelvl groups contaming 2 ring heteroatoms include, without
fmitation, piperazinyl, morpholinyl, dithianyvi, and dioxanyl. Exemplary 6-membered heterocyclyl
groups containing 3 ring hetercatoms include, without Hmitation, triazinanyl, Exemplary 7-membered
heterocyelyl groups contaiming | ring heteroatom include, without limitation, azepanyl, oxepanyt and
thiecpany]. Exemplary 8-membered heterocyelyl groups containing 1 ring hetercatom nclude, without
Hmitation, azocanyl, oxecanyl and thiocanyl. Exemplary bicyclic heterocyelvl groups inclade, without
hmitation, indolinyvi, isoindolinyl, dihvdrobenzofuranyl, dihydrobenzothienyl, tetrahydrobenzothicnyl,
tetrahydrobenzofuranyl, tetrahydroindolyl, tetrahydroquinolinyl, tetralydroisoquinolinyl,
decahvdroquinolinyl, decahvdroisoquinolinyl, octahvdrochromenyl, octabvdroisochromenyl,
decahydronaphthyridinyl, decahyvdro-1,8-naphthvridingt, octahydropyrrolef3.2-bipyrrole, indolinyl,
phthaltmidyvl, napbthalimidyl, and the like. For clarity, a substiited or vasebstituted pyrrolidine-2-one

moiety, such as the divalent motety depicted below, is considered a heterocyelyl group:

pyrrolidin-Z-ong

10618} As used heremn, “aryl” refers to a radical of a monocyclic aromatic ting system having 6 ring
carbon atoms and zero ring heteroatoms provided in the aromatic rmg svstem ("Cs aryl”, i.e., phenyl).
{8016} As used herein, the term “heteroarvl™ refers to a 3-, 6-, or 7-membered monocyelic or 7-, 8-,

0-. 10-, 11-, or 12-membered bicyclic aromatic ring which consists of ring carbon atoms and one or
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more ring heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 ring heteroatoms, ore.g. 1,2, 3,4, 5,

g,
or 6 ring heteroatoms, independently selected from the group consisting of nitrogen, oxvgen, and
sutfur. In heteroary! groups that contain one or more ring nitrogen atoms, the point of attachiment can
be a carbon or nitrogen atom, as valency permits. The ring nifrogen atom may be substituted or
unsubstituted, as valency and aromaticity permits. Exemplary S-membered heteroary] groups
contaming 1 ring heteroatom clude, without limitation, pyrrolyl, furany! and thiophenyl. Exemplary
5-membered heteroaryl groups containing 2 ring heteroatoms inchude, without limitation, imidazolyl,
pyvrazolyl, oxazolyl, isoxazolyl, thiazolyl, and isothiazoiyl. Exemplary S-membered heteroarvl groups
contaming 3 ring heteroatoms include, without linutation, triazolyl, oxadiazelvl, and thiadiazolyl.
Exemplary 5-membered heteroaryl groups containing 4 ring heteroatoms inchude, without limitation,
tetrazolyl. Exemplary 6-membered heteroaryl groups containing 1 ring heteroatom include, without
fimitation, pyridinyl. Excroplary 6-membered heteroaryl groups containing 2 ring heteroatoms
mclude, without imitation, pynidazinyl, pyrimidinyl, and pyrazinyl. Exemplary 6-membered
hetercaryl groups contaimng 3 or 4 ring heteroatoms include, without hinitation, triazinyvl and
tetrazinyl, respectively. Exemplary 7-membered heteroaryl groups containing 1 ring heteroatom
mchude, without imitation, azepinyl, oxepiny!, and thiepinyl. Exemplary 5.6-bicyclic heteroaryl
groups include, without linutation, indolyl, 1soindolyl, indazolyvl, benzotriazolyl, benzothiophenyl,
1sobenzothwophenyl, benzofuranyl, benzoisofuranyi, benzimidazolyl, benzoxazolvl, benzisoxazolvl,
benzoxadiazolyl, benzthiazolyl, benzmsothiazolyl, benzthiadiazolyvl, indolizinyl, and purinyl.
Exemplary 6,6-bicyclic heteroaryl groups include, without limitation, naphthyridinv, ptendmyl,
guinolmyl, isoquinolinyi, cinnolinyl, quinoxalmyl, phthalazinyl, and qumazolinyl. For clarity,
substituted or unsubstituted pyridine-2{1H}-one, pyrazin-2{1H}-one, pyrimidine-4{3H}-one, and
pyridazine-3(2Hone moieties, sach as the divalent moieties depicted below, are considered heteroaryl

LIoups:

pyrimidin-d(3H+}-ona
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pyridazin-3(2H)-one

{30617} “Halo” or “halogen™ refers to fluorine (fluoro, -F}, chlorine (chloro, -1}, bromine (bromo, -
Br), or iodine {iodo, -I} radicals.

{6018} Affiving the suffix “~ene” to a group indicates the group s a divalent moiety, e.g., C-Cs
alkvlene is the divalent moety of branched or linear C1-Cs alkyl. By way of examiple, a Ci.z alkylene,
which may be linear or branched, mchude, but are not limited to, -CHa-, -CH{CH;)-, -C{TH;)-, -
CHCH,-~, ~-CHLCH(CH:)-, -CHYC(CH: 3o, and -CH,CH.CH,-.

{3019} The term “alkoxy™ or “alkoxyl” mncludes an alkyl group covalently hinked by a direct bond to
an oxygen atom, wherein the radical (point of attachment} is on the oxygen atom. Examples of alkoxy
groups include, but are not limited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy and pentoxy
ETOUPS.

{0028} The term “haloalkoxy” or “haloalkoxyl” includes an haloalkyl group covalently inked by a
direct bond to an oxvgen atom, wherein the radical {point of attachment) 1s on the oxygen atom.
Examples of alkoxy groups include, but are not hinuted to, halomethoxy, haloethoxy,
haloisopropyloxy, halopropoxy, halobutoxy and halopentoxy groups.

{6021} Salts, pharmaceutically acceptable salis, and noun-ionized compounds (e. 2., non-ionized acids
{also referred to as free acids) and/or free bases) of compounds of Formula (I) and ntermediates
thereof are contemplated herein.

{3022} “Salt” refers to any and ali salts.

{6023} A “non-ionized” compound refers to a neutral form of a compound which 1s not a salt or
pharmaceutically acceptable salt.

{6624} “Pharmaceuatically acceptable salt” refers to those salts which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower animals without
unduc toxicity, uritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. Examples of pharmaceutically acceptable acid addition salts include, but are not
fimited to, salts formed from inorganic acids, such as hydrochlonc acid, hvdrobromic acid, phosphoric
acid, subfuric acid and perchloric acid salts, or salts formed from organic acids such as acetic acid,
oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using other
methods used in the art such as 1on exchange.

{8025} A “leaving group” is an art-understood term referring to a molecular fragment that departs
with a pair of clectrons in heterolytic bond cleavage, wherein the molecular fragment is an anion or
veutral molecule. See, for example, Smith, March Advanced Organic Chemistry 6th ed. (501-502}).

Exemplary leaving groups incluode, but are not limited to, halo (e.g., chloro, bromo, 10do) and sulfonyl



WO 2025/106863 PCT/US2024/056195

substituted hydroxyl groups {e.g., ~O-tosyl, -O-mesyl, and -O-besyl).

3026} A “patient” or “subject” i3 used interchangeably herein, and refers to 3 mammal, e.g., a human,
mouse, rat, guinea pig, dog. cat, horse, cow, pig, or non-human primate, such as a monkey,
chimpanzee, baboon, or thesus. In some embodiments, the patient or subject is human.

{8627} “Eftective amount” refers to an amount of a compound, or a pharmaceutically acceptable salt
thereof, sufficient to provide a benefit in the treatment of a disease or disorder in a subject. The
effective amount of a compound, or a pharmaceutically acceptable salt thereof, may vary depending
on such factors as, e.g., the desired biological endpoint, the pharmacokinetics of the compound, the
disease being treated, the mode of adnunistration, and the age, health, and condition of the subject.
{8028} “Discase”™ or “disorder” are used interchangeably herein.

{3029} “Treating,” “treat.” or “treatment” describes the management and care of a subject in need
thereof, for the purpose of combating a discase or disorder in the subject, and includes the
administration of a compound, or a pharmaceutically acceptable salt thereof, as described herein, to
alleviate one or more symptoms or complications of a disease or disorder, or to eliminate the disease
or disorder from the subject. The term “treat” can also include treatment of a cell in virre or treatment
of an animal model (i vivo).

{0030} As used herein, the torm “preventing,” “prevent,” or “protecting against” describes the
management and care of a subject in need thereof that may have or has a predisposition for the disease
or disorder but has not vet expenienced or displayed symptoms or complications of a disease or
disorder, for the purpose of preventing the appearance of one or more symptoms or complications of a
disease or disorder in the subject, and includes the admimstration of a compound, ora
pharmaceutically acceptable salt thereof, as described heren.

{8031} “Inhibition,” “mhibiting,” “inluibyt,” and “inhibitor,” and the ke, refer to the abihity of a
compound, or a pharmaceutically acceptable salt thereof, to reduce, slow, halt or prevent activity of a
particular biological process (e.g.. NLRP3 activity) in a cell relative to velucle.

{3032} The phrase “at least one” refers 1o one nstance or more than one instance.

{0033} The articles “a” and “an” are used in this disclosure to refer to one or more than one {i.e., to at
least one} of the granmmatical object of the article.

{0034} The term “and/or” 15 used mn this disclosure to mean cither “and” or “or” unless ndicated

otherwise.
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DETAILED DESCRIPTION OF SOME EMBODIMENTS
(G Compounds

{6035} Provided herein are compounds of Formula (1)

rRe R

\ "‘ RS

and pharmaceutically acceptable salts thereof,
wherein:

R' is halo, C1-Cs alkyl, Ci-Cs haloalkyl, or C5-Cs cycloalkyl;

R" and R? are joined to form a 3- 1o 10-membered monocyclic or bicyelic heterocyelyl or 5-
to 10-membered monocyelic or bicyelic heteroaryl, wherem the heterocyelyl or heteroaryl are
optionally substituted with one or more R™, wherein cach R™ is independently halo, -CN, -OH, C,-Cs
alkyl, Ci-Cs haloalkvl, Ci-Cs atkony, C1-Cs haloalkoxy, Cs arvl, 5~ to 6-membered heteroaryl, T5-Cs
cycloalkyl, or 4- to S-membered heterocyelyl, wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, arvl,
heteroarvl, cycloalkyl, and heterocyclyl are optionally substituted with one or more R, further
wherein R is halo, -CN, -OH, C:-Cs alkyl, €:-Cs haloalkyl, €~-Cs alkoxy, or C1-Cs haloatkoxy;

R is absent, H, C;-Cs alkyl, or C1-Cs haloalkyl;

R is -(1-Cg alkylene- optionally substitated with one or more R*™_ wherein cach R¥ ig
mdependently halo, ~CN, -OH, C,-Cs alkyl, C,-Cs haloalkyl, C.-Ce alkoxy, C:-C haloalkoxy, Ciu
cveloatkyl, or 4- to S-membered heterocyelyl, or two R® are joined to form a Ca-Cs cycloalkyl or 4- 1o
6-membered heterocyelyl ring, wherem the alkvl, haloalkyl, alkoxy, haloalkoxy, cycloalkyl, and
heterocvelvl are optionally substituted with one or more R®, further wherein R*® is halo, -CN, -OH,
C1-Ce alkyl, Ci-Cs haloalkyl, -Ce alkoxy, or Ci-Cs haloalkoxy,

Z1s a -COH or -COPG, wherein PG s Ci-Cs alkyl, Cs arvh, or (Cs aryD{(C-Cs alkyl), further
wherein alkyl and ary] are optionally substituted with one or more halo, Ci-Cs alkyl, C~Cos alkoxy, or
1-Cs haloalkoxy;

cach R’ is independently halo, C:i-Cs alkyl. or C-Cs haloaltkyl; and

each R®, RY, or RY is independently H, halo, -OH, C,-Cs alkoxy, C1-Cs haloalkoxy, Ci-Cs alkyl,
or Ci-Cs haloalkyl.

{3036} In some embodiments, the compound s of Formula (1), or a pharmaceutically acceptable salt
thereof, wherein:

R is halo, Ci-Cs haloalkyi, or C3-Cs cveloalkyl;
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R7 and R® are joined to form a 5-to 10-membered monocyelic or bicyvelic heteroaryl, wherein
the heteroaryl is optionally substituted with one or more R™, wherein each R™ is independently {1-Cs
atkyl, C1-Cs haloalkvl, Ce arvl, or C3-Cs evcloalkyh;

R’ is absent;

R*is ~{01-Cs alkylene~;

Zisa-COH;

each R is independently C-Cs alkyl; and

each R®, RY, or RY is independently H, halo. or -OH.

{3037} In some embodiments, the compound is of Formula (1), or a pharmaceutically acceptable salt
thereof, wherein:

R is hato, C-Cs haloalkyl, or C5-Ca cyeloatkyi;

R” and R? are joined to form a 6-membered monocyclic heteroaryl, wherein the heteroarvl is
optionally substituted with one or more R™, wherein each R™ is independently Ci-C alkyl, C1-Cs
haloalkyl, Cs aryl, or C5-Cs cveloalkyl;

R’ is absent;

R*is -(~Cs alkylene-;

Za-COH;

each R® is independently C;-Cs alkyl; and

each R®, R®, or R% is independently H, halo, or -OH.

{6038} In some embodiments, the compound is of Formula (1), or a pharmaceutically acceptable salt
thereof, wheretr:

R' 15 hato, C1-Cs haloalkyl, or C5-Cs cyeloatkyl;

R” and R? are joined to form a 5- to 10-membered monocyclic or bicyclic heterogvelvl,
wherein the heterocyclyl is optionally substituted with one or more R wherein each R™ is
independently C-Cs atkyl, C1~Cs haloalkvl, Ce arvl, or C3-Cs cycloalkyl;

R is absent;

R ig =g alkylene-;

Zisa-COH;

each R’ is independently C-Cs alkyl; and

each R®, RY, or RY is independently H, halo, or -OH.

{6639} In some embodiments, the compound 18 of Formula (I}, or a pharmaceutically acceptable salt
thereof, wherein:

R is halo, C-Cs haloalkyl, or C5-Cs cycloalkyi;

R7 and R are joined to form a S-membered monocyche heterocyclyl, wherein the
heterocvelvl is optionally substiteted with one or more R™, wherein cach R is independently C-Cs
atkyl, C1~Cs haloalkvl, Ce arvl, or C3-Cs eycloalkyk;

R? is absent;
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R*is -Gy ~Cs alkylence;

Zis a-COH:

cach R® is independently {1-Cq alkvl; and

each R, R?, or RY is independently H, hals, or ~-OH.
{0640} It is understood that, as valency permits, R? being absent and R? being hyvdrogen may be used
interchangeably {e.g., a carbon attached to R allows the presence of a hydrogen). For the avoidance
of doubt, if valency permits a hydrogen at the R’ position, defining R? as being absent is
interchangeable with R’ being hvdrogen.
[6041] It 15 further understood that, for a compound of Formula (1), R}, R® R? RY B* R* R’ RS,
RS RY R’ R™ R™, and Z can each be, where applicable, selected from the groups described herein,
and any group described herein for any of RI, R2 R® R* R® R™ R RS RY RY R7. R R™ and Z
can be combined, where applicable, with any group described herein for one or more of the romainder
of RE R R RYR® R® R R5, RY. RV, RV R R™ and 7.

{8042} Additional embodiments are further descnbed below and herein.

(e RO IR RR R and &
{0043} As generally described herein, R' is halo, Ci-Cs alkyl, C1-Cs haloalkyl, or C3-Cs cycloalkyl,
{344} In some embodiments, R! is halo. In some embodiments, R is F, Br, €, or L. In some
embodiments, R is F, Br. or 1. In some embodiments, R} is F. In some embodiments, R' is Br. In
some embodiments, R'is Cl. In some embodiments, R'is {.
{6643} In some embodiments, R' is Ci-Ce alkyi C;-Cs haloalkyl, or C3-Cs cycloalkyl.
{0646} In some embodiments, R! is C-C alkyl.
[6047] In some embodiments, R! is methyl. In some embodiments, R! is ethyl. In some embodiments,
R!is propyl. In some embodiments, R' is butyl. In some embodiments, R! is pentyl. In some
embodiments, R' is hexyl. In some embodiments, R is isopropyl. In some embodiments, R is
isobutyl. In some embodiments, R' is isopentyl. In some embodiments, R’ s isohexyl. Tn some
embodiments, R is secbutyl. In some embodiments, R} is secpentyl. In some embodiments, R is
sechexyl. In some embodiments, R is tertbutyl.
[6048] In some embodiments, B! is C1-Ce haloalkyl.
[6049] In some embodiments, R is halomethyl. In some embodiments, R' is haloethyl. In some
embodiments, R' is halopropvl. In some embodiments, R' is halobutyl. In some embodiments, R' is
halopentyl. In some embodiments, R’ is halohexyl.
{30359} In some embodiments, R! is C-Cs oycloalkyl.
[0051] Tn some embodiments, R’ is T5-Cs cycloalkyl,
10652} In some embodiments, R! is T cycloalkyl. In some embodiments, R! is Cu cveloalkyl. In some
embodiments, R!is Cs cycloalkyl. In some embodiments, R! is s cycloalkyl.

10653} In some embodiments, R is halo, €,~-Cs haloalkyl, or C5-Cs cycloalkyl,

10
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In some embodiments, R’ is Br, C1, CF;, or cyelopropyl.
n some embodiments, R! is CF; or cyclopropyl.
As generally described herein, R® is absent, H, C-Cs alkyl, or €-Cs haloalkyl.

|
{
[6658] In some embodiments, BR? is H or $-Cs alkyl.
[6059] In some embodiments, B> is H.

{

4

S

i
8457] In some embodiments, R’ is absent.

|

|
8060 In some embodiments, RY is C;-Cs alkyl.

1
R is propyl. In some embodiments, R is butyl In some em‘bodimems, Ris pemyi In some
embodiments, R is hexyl. In some embodiments, R® is isopropyl. In some embodiments, R is
isobutyl. In some embodiments, RY is isopentyl. In some embodiments, R’ is isohexyl. In some
embodiments, R” is secbutyl. In some embodiments, R? is secpentyl. In some embodiments, R’ is
sechexyl. In some embodiments, R’ is tertbutyl.
0662} In some embodiments, R is Ci-Cg haloalkyl.
[6063] In some embodiments, R® is halomethyl. In some embodiments, R® is haloethyl. In some
embodiments, R’ is halopropyl. In some embodiments, R’ is halobutyl. In some embodiments, R® is
halopentyl. {n some embodiments, R? is halohexyl.
[064] As generally described herein, sach R’ is independently halo, C1-Cs alkyl, or Ci-Cs haloalkyl.
[3065] In some embodiments, each instance of R’ is the same group.
{36366} In some embodiments, each instance of R is halo. For example, in some embodiments, each
instance of B’ is fluoro.
{0667} In some embodiments, each R is independently halo. In some embodiments, each R is
independently F, Br, C1, or I In some embodiments, each R® is independently F, Br, or C1. In some
embodiments, cach R is independently F. In some embodiments, each R is independently Br. In
some embodinents, cach R is independently C1 In some embodiments, each R’ is independently L.
{0068} In some embodiments, each instance of R is the same optionally substituted C1-Cs alkyl
group, e.g., -CHs. In some embodiments, cach instance of R is different.
{63369} In some embodiments, each instance of R’ is independently C1-Cs alkyl.
{66790 In some embodiments, at least one mstance of R is methyl (-CHz). In some embodiments, at
jeast one instance of R° is ethyl. In some embodiments, at least one instance of R is propyl. In some
embodiments, at least one instance of R” is butyl. In some embodiments, at least one instance of R™ is
pentyl. In some embodiments, at least one instance of B® is hexyl. In some embodiments, at least one
instance of R is isopropyl. To sorme embodiments, at least one instance of R’ is isobutyl. Tn some
embodiments, at least one instance of RY is isopentyl. In some embodiments, at jeast one instance of
R’ is ischexyl In some embodiments, at least one instance of R® is secbutyl. In some embodiments, at
feast one instance of R is secpentyl. In some embodiments, at least one instance of R is sechexyl. In

some embodiments, at least one instance of R is tertbutyl.
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0671} In some embodiments, cach R is independently methyl (-CHs}. In some embodiments, each
R is independenily ethyl. In some embodiments, each R is independently propyl. In some
embodiments, cach R is independently butyl. In some embodiments, each R is independently pentyl.
In some embodiments, each R’ is independently hexyl. In some embodiments, each R’ is
independently isopropyl. In some embodiments, each R° is independently isobutyl. In some
embodiments, each R is independently isopentyl, In some embodiments, each R’ is independently
ischexyl. In some embodiments, each R® is independenily secbutyl. In some embodiments, each R® is
independently secpentyl. In some embodiments, each R° is independently sechexyl. In some
embodiments, each R® is independently tertbutyl.

10672} In some embodiments, each R is independently C-Cs haloalkyl.

13673] In some embodiments, each R® is independently halomethyl. In some embodiments, each R is
independently haloethyl. In some embodiments, each R’ is independently halopropyt. In some
embodiments, each R is independently halobutyl. Tn some embodiments, each R® is independently
halopentyl. In some embodiments, each R is independently halohexyl.

[8074] As generally described herein, each R®, R, or RY is independently H, halo, -OH, C1-Cs
alkoxy, Ci-Cs haloalkoxy, C1-Cs alkyl, or C;-Cs haloalkyl.

[0075] As generally deseribed herein, R is H, halo, -OH, C1-Cs alkoxy, C1-Cs haloalkoxy, Ci-Cs
alkyl, or Ci-Cs haloalkyl.

[8076] In some embodiments, R is H.

{6677] In some embodiments, R® is halo, -OH, C1-Cs alkyt, or Ci-Ce haloalkyl.

[6678] In some embodiments, R is Ci-Cs atkoxy or C;-Cs haloalkoxy.

[6679] In some embodiments, R is halo or ~-OH.

{6080 In some embodiments, R® is halo.

{0681 In some embodiments, R%is ¥, Cl, Br, or [ In some embodiments, R°is F, Cl, or Br,

{3082} In some embodiments, R%is ¥, In some embodiments, R® is C1. In some embodiments, R® is
Br. In some embodiments, R is L

10083} In some embodiments, R is -OH.

{63384} In some embodiments, R® is (3-Ce alkoxy.

[6083] In some embodiments, R is C1-Ce haloalkoxy.

{0686} In some embodiments, R® is C-C alkyl.

[6087] In some embodiments, R® is methyl. In some embodiments, R® is ethyl. In some embodiments,
RS is propyl. In sume embodiments, R® is butyl. In some embodiments, R® is pentyl. In some
embodiments, R® is bexyl. In some embodiments, R® is isopropyl. In some embodiments, R° is
isobutyl. In some embodiments, RS is isopentyl. In some embodiments, R® is isohexyl. In some
embodiments, R® is secbutyl. In some embodiments, R® is secpentyl. In some embodiments, R® ig
sechexyl. In some embodiments, R® is tertbutyl.

10688} In some embodiments, R® is C:-Ce haloalkyl.
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[0089] In some embodiments, R®is halomethyl. In some embodiments, R® is baloethyl. Tn some
embodiments, R is halopropyl. In some embodiments, RS is halobutyl. In some embodiments, R is
halepentyl. In some embodiments, R® is halohexyl.

{0690} As generally described herein, RY s H, balo, -OH, C,-Cs alkoxy, C-Cs haloatkoxy, €-Cs
alkvl, or C;~Ce haloalkyl.

[6091] In some embodiments, RS is H.

60692} In some embodiments, RY is halo, -OH, C:-Cs alkyl, or C-Cs haloalkyl.

[6093] In some embodiments, R® is C1-Cs alkoxy or C1-Cs haloalkoxy.

{0094} In some embodiments, R® is halo or -OH.
10695} In some embodiments, R® is halo.
[6696] 1
{6097} It

n some embodiments, R® 1s F. L. Br, or L. In some embodiments, R® is ¥, Cl. or Br.

i some embodiments, RY is F. In some embodiments, R® 15 €1, In some embodiments, RY is
Br. In some embodiments, RY s 1.

{0698} In some embodiments, R® is -OH.

[609%] In some embodiments, R is C-Cs atkoxy.

[6180] In some embodiments, RY is C1-Cs haloalkoxy.

[8101] In some embodiments, RY 15 C;-Cs alkyl.

[4102] Tn some embodiments, R® is methyl. In some embodiments, R® is ethyl. In some
embodiments, RY is propyl. In some embodiments, R® is buiyl. In some embodiments, RS is pentyl.
in some embodiments, R® is hexyl. In some embodiments. R® is isopropyl. In some embodiments, R
is isobutyl. In some embodiments, RY is isopentyl. In some embodiments, R® is isohexyl. In some
embodiments, R® is sechutyl. In some embodiments, RS is secpentyl. In some embodiments, RY is
sechexyl. In some embodiments, RY is tertbutyl.

{0103} In some embodiments, RY is C,-Cs haloatkyl.

[8104] In some embodiments, RY is halomethyl. In some embodiments, R® is haloethy]. In some
embodiments, R® is halopropyl. In some embodiments, R is halobutyl. In some embodiments, RY is
halopentyl. In some embodiments, RY is halohexyl.

{3105} In some embodiments, R® is ¥ or OH.

[6166] As generally described heremn, RY is H, halo, -OH, C,-Cs alkoxy, Ci-Cs haloatkoxy, Ci-Ce
alkvl, or C;-C¢ haloalkyl.

[6167] In some embodiments, RS is H.

{8108 In some embodiments, RY is halo, -OH, C1-Cs atkyl, or €-C haloalkyl.

[6108] In some embodiments, RY 1s {-Cs alkoxy or Ci~Ce haloalkoxy.

{0118} In some embodiments, RY s halo or -OH.

10111} In some embodiments, RY s halo.

[3112] In some embodiments, RS is F, CL, Br, or 1. In some embodiments, R* is ¥, CL, or Br.

6113} In some embodiments, R® is F. In some embodiments, R 1s (1. In some embodiments, R is
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Br. In some embodiments, R is L.

{114} In some embodimenis, RY is -OH.

16118} In some embodiments, R® is €1~ alkoxy.

{6116} In some embodiments, RY is C;-Cs haloalkoxy.

{0117} In some embodiments, R® is €-Cs alkyl.

[6118] In some embodiments, R is methyl. In some embodiments, RS is ethyl. In some
embodiments, R% is propyvl. In some embodiments, R® is butyl. In sorme embodiments, R® is pentyi.
In some embodiments, R® is hexyl. In some embodiments, R® is isopropyl. In some embodiments,
RY is tsobutyl. In some embodiments, RY is isopentyl. In some embodiments, RY is isohexyl. In some
embodiments, R is secbutyl. In some embodiments, RS is seepentyl. In some embodiments, RY is
sechexyl. In some embodiments, R® is terthutyl.

{6119] In some embodiments, R is C-Cs haloalkyl.

{0128} In some embodiments, RY is halomethyl. In some embodiments, R is haloethyl. In some
embodiments, RY is halopropyl. In some embodiments, RY is halobutyl. In some embodiments, R® is
halopentyl. In some embodiments, R® is halohexyl.

{6121} In some embodiments, R isHor F.

[8122] In some embodiments, RY is halo and R® is H. In some embodinents, RY is F and R is H.
[4123] Tn some embodiments, RY is F and RY is halo. In some embodiments, R® is HHand RS is F.
[4124] In some embodiments, cach of R® and R® is independently halo. In some embodiments, each
of R and R¥ is F.

16128} As generally described herein, R7 and R? are joined to form a 5- to 10-membered monocyelic
or bicychic heterocyelyl or 310 10-membered monocyclic or bicyehe heteroaryl, wherein the atkyl,
haloalkyl, alkoxy. haloalkoxy, heterocyclyl or heteroaryl are optionally substituted with one or more
R’ wherein each R'® is independently halo, -CN, -OH, C:-Ce alkyl, C:-Ce haloalkyl, C-Cs alkoxy,
-Cs haloalkoxy, Cs arvl, 5~ to 6-membered heteroarvl, C5-Cs cycloalkyl, or 4- to S-membered
heterocyelvl, wherein the atkyl, haloalkyl, alkoxy, haloalkoxy, aryl, heteroaryl, eyeloalkyl, and
heterocvelyl are optionally substituted with one or more R™, further wherein R is halo, -CN, -OH,
C1-Ce alkyl, C-Cs haloalkyl, Ci-Cs alkoxy, or Ci-Cs haloalkoxy.

[6126] In some embodiments, R7 and R* are joined to form a 5- to 10-membered monocyclic or
bicvclic heterocvelyvl.

[6127] In some embodiments, R and R? are joined to form a 5- to 10-membered monocyclic or
bicyelic heterocvelyl optionally substituted with one or more R7®

{3128} In some embodiments, R” and R? are joined to form a 5~ to [0~aembered monocyclic or
bicyelic heterocycly! substituted with one or more R™.

10129} In some embodiments, R” and R? are joined to form a 3- to 10-membered monocyclic
heterocvelvl.

$139] In some embodiments, R7 and R are joined to form a 5- to 10-membered monocyelic
] 3
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heterocyclyl optionally substituted with one or more R™.

{3131} In some embodimenis, R” and R? are joined to form a 3- to 10-membered monocyclic
heterocvelyl substituted with one or more R™.

{3132} In some embodiments, R7 and R? are joined to form a S-membered monocyclic heterocyclyl.
[6133] In some embodiments, R7 and R® are joined to fonm a S-membered monocyehic heterogyelyl
optionally substituted with one or more R™

[6134] In some embodiments, R” and R? are joined to form a S-membered monocyche heterocyclyl
substituted with one or more R™,

{8135} In some embodiments, R” and R? are joined to form a 3~ to [0-membered bicyclic
heterocvelvl.

13136} In some embodiments, R” and R* are joined to form a 3- to 10-membered bicyelic heterocyelyl
optionally substituted with one or more R7

[6137] In some embodiments, R7 and R” are joined (o form a 5- to 10-membered bicyclic heterocyelyl
substituted with one or more R7.

[6138] In some embodiments, R and R? are joined to form a S~ to 10-membered monocyclic or
bicvyclic heteroarvl.

{8139} In some embodiments, R” and R? are joined to form a 5- to [0~membered monocyclic or
bicyelic heteroary optionally substituted with one or more R™.

1140} In some embodiments, R” and R? are joined to form a 3- to 10-membered monocyclic or
bicyclic heteroaryl substituted with one or more R™.

{6141} In some embodiments, R and R” are joined to form a 5- to 10-membered monocyelic
heteroaryl,

[6142] In some embodiments, R and R? are joined to form a 5- to 10-membered monocyclic
hetercaryl optionally substituted with one or more R™.

{8143} In some embodiments, R” and R? are joined to form a 5~ to [0-membered monocyclic
heteroaryl substituted with one or more R™,

13144} In some embodimenis, R” and R? are joined to form a 5- to 10-membered bicyclic heteroaryl,
[6145] In some embodiments, R’ and R* are joined to form a 5- to 10-membered bicyclic hetersaryl
optionally substituted with one or more R™.

[6146] In some embodiments, R and R? are joined to form a 5- to 10-membered bicyclic heteroaryl
substituted with one or more R

{6147} In some embodiments, R” and R” are joined to form a 6-membered monocyclic heteroaryl.
{3148} In some embodiments, R” and R? are joined to form a 6~membered monocyelic heteroaryl
optionally substituted with one or more R™

13149} In some embodiments, R” and R? are joined to form a 6-membered monocyclic heteroaryl
substituted with one or more R7

{0156} In some embodiments, R7 and R* are joined to forrn a 10-membered bicyclic beteroaryl.
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0151} In some embodiments, R7 and R? are joined to form a [0-membered bicyehic heteroaryl
opiionally substituted with one or more R,

1152} In some embodiments, R7 and R? are joined to form a 10-membered bicyelic heteroaryl
substituted with one or more R™,

{8153} In some embodiments, the 6-membered monocyclic hetercaryl comprises one N atom.

{0154} In some embodiments, the 6-membered monocyclic heteroaryl comprises two N atoms.

{8155} In some embodiments, the 10-membered bicyclic heteroarvl comprises one N atom.

[8136] As generally described herein, each R” is independently halo, -CN, -OH, (:-Ce alkyl, Ci-Ce
haloalkyl, Ci-Cs alkoxy, C-Cs haloalkoxy, Cs aryl, 5- to S-membered heteroaryl, C5-Cs cycloalkvl, or
4-to S-membered heterocyclyl, wherein the altkyl, haloalkyl, atkoxy, haloalkoxy, arvl, hetercaryl,
cycloalkyl, and heteroeyclyi are optionally substituted with one or more R

{6157] in some embodiments, cach R™ is independently halo, -CN, -OH, C-Ce atkyi, C1-Ce haloalkyl,
C1-Cs alkoxy, C-Cs haloalkoxy, Cs aryl, 5- to 6~-membered heteroaryl, C2.Cs cveloalkyl, or 4- 1o 5-
membered heterocyelvl, wherein the alkyl, haloalivl, alkoxy, haloalkoxy, aryl, hetercarvl, eycloalkyl,
and heterocyelyl are substituted with one or more R™.

[6158] In some embodiments, each R7 is independently halo, -CN, -OH, i-Cs alkyl, €i-Cs haloalkyl,
C-Cs alkoxy, C;~Cs haloatkoxy, Cs aryl, 5~ to 6-membered heteroaryl, C.Cs cyeloalkyl, or 4~ 1o 5-
membered heterocvelvl.

[4139] In some embodiments, at least one R™ is imdependently halo.

{3168} In some embodiments, at least one R™ is independently -CN.

[6161] In some embodiments, at feast one R™ is independently -OH.

{0162} In some embodiments, at Jeast one R™ is independently €;-Cs alkyl optionally substituted with
one or more R™.

{0163} In some embodiments, at least one R is independently 1-Cq alkyl.

[6164] In some embodiments, R™ is methyl. In some embodiments, R™ is ethyl. In some
embodiments, R™ is propyl. In some embodiments, R7 is butyl. In some embodiments, R” is pentyl.
in some embodiments, R™ is hexyl. In some embodimenis, R™ is isopropyl. In some embodiments,
R’ is isobutyl. In some embodiments, R™ is isopentyl. In some embodiments, R™ is isohexy]. In some
embodiments, R™ is sechutyl. In some embodiments, R™ is secpentyl. In some embodiments, R™ is
sechexyl. In some embodiments, R™ s tertbutyl.

[6165] In some embodiments, at least one R” is independently €1-Co haloalkyl optionally substituted
with one or more R™.

[6166] In some embodiments, at least one R™ is independently C-Cs haloalkyl.

{0167} In some embodiments, R™ is halomethyl. In some embodiments, R™ is haloethyl. In some
embodiments, R™ is halopropyl. In some embodiments, R™ is halobutyl. In some embodiments, R™ is
halopentyl. In some embodiments, R™ is halohexyl.

{0168} In some embodiments, at Jeast one R™ is independently €,-Cs atkoxy optionally substituted
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with one or more R™,

13169} In some embodimenis, at least one R™ is independently C-Cs atkoxy.

[61798] In some embodiments, at least one R’ is independently €1-Cs haloalkoxy optionally
substituted with one or more R™.

{6171} In some embodiments, at least one R7™ is independently €;~Cs haloalkoxy.

[6172] In some embodiments, at least one R™ is independently Cs aryl or 5- (o 6-membered
hetervaryl, wherein the aryl and heteroaryl are optionally substituted with one or more R™.

[8173] In some embodiments, at least one R™ is independently Cs arvl.

{8174} In some embodiments, at least one R™ is independently Cs aryl optionally substituted with one
or more R,

[3175] In some embodiments, at least one R is independently Cs arvl substituted with one or more
R™.

{0176} In some embodiments, at Jeast one R™ is independently 5- to 6-mentbered heteroaryl.

01771 In some embodiments, at least one R™ is independently 5- to 6-membered heteroaryl
optionally substituted with one or more R™.

{8178 In some embodiments, at least one R™ is independently 5- to 6-membered heteroaryi
substituted with one or more R™.

[41179] Tn some embodiments, at least one R™ is independently C5.Cs cycloalkyl or 4- to S-membered
heterocvelyl, wherein the cyeloalkyl and heteroeyclyl are optionally substituted with one or more R,
{3189} In some embodiments, at least one R™ is independently Cs Cs eycloalkyl.

[6181] In some embodiments, at least one R™ is independently C2.Cs cvcloalkyl optionally substituted
with one or more R,

[6182] In some embodiments, at least one R” is independently Cs.Cs cycloalkyl substituted with one
or more R,

{8183} In some embodiments, at least one R7 is independently cyelopropyl.

{1184} n some embodiments, at least one R™ is independently cyclopropy! optionally substituted
with one or more R™.

{3185} In some embodiments, at least one R™ is independently cyclopropyi substituted with one or
more R

{0186} In some embodiments, at Jeast one R™ is independently 4- to S-membered heterocyclyl.
[6187] In some embodiments, at least one R™ is independently 4~ to 5-membered heterocyelyl
optionally substituted with one or more R

{3188} In some embodiments, at least one R™ is independently 4- to S-membered heterocyelyl
substituted with one or more R7.

{3189] In some embodiments, at least one R’ is independently C1-C atkyl, C1-Cs haloalkyl, Ce arvl,
or Ca-Cs eycloalkyl.

6196} In some embodiments, at Jeast one R™ is independently methyl, ~CFs, Cs aryl, or cyelopropyl.

17



WO 2025/106863 PCT/US2024/056195

[41191] As generally described herein, R™ is halo, -CN, -OH, C-Cs alkyl, €1-Cs haloalkyl, Ci-Cs
alkoxy, or C-Cs haloalkoxy.

§#192] In some embodiments, R™ is halo.

$193] In some embodiments, R™ s -CN.
$194] In some embodiments, R™ 15 -OH.

|

{

{

[6193] In some embodiments, R™ is €1-Co alkyl

{

{8197} In some embodiments, R™ is €,-Cs alkoxy.
{6

3}

|

|
8196] In some embodiments, R™ is C;-Co haloalkyl.

|

198] In some embodiments, R™ is C1-Cs haloalkoxy.

3199} In some embodimenis, R7 and R? are joined to form a 3- to 10-membered monocyclic or
bicyelic hetercaryl optionally substituted with one R”, wherein R” is C-Cs atkyl, C-Cs haloalkyl, Cs
aryl, or Cs-Cs cycloalkyl.
{0208} In some embodiments, R7 and R are joined to form a 6-membered monocyclic heteroaryl
optionally substituted with one R™, wherein R™ is €1-Cs alkyl, Ci-Cs haloalkyl, Co arvl, or (5-Cs
cveloatkyl.
[6281] In some embodiments, R and R? are joined to form a 6-membered monocychic heteroaryl
optionally substituted with one R™, wherein R™ is methyi, -CF,, Cs aryl, or cyclopropyl.
8202} In some embodiments, R” and R? are joined to form a [0-membered bicyclic heteroary!
optionally substitated with one R, wherein R™ is C1-Cs alkyl, C;-Cs haloalkyi, Cs aryl, or C3-Cs

cycloalkyl.

(b} R and Z

[6203] As generally described herein, RY is -C:-Cs alkylene- optionally substituied with one or more
R* wherein each R* is independently halo, -CN, -OH, C:-Ce alkyl, C:-Ce haloalkyl, C-Cs alkoxy,
C)~Cs haloalkoxy, Caqeycloalkyl, or 4- 1o S-membered heterocyclvl, or two R™ are joined to form a
C3~Cs eyeloalkyl or 4- 1o 6-membered heterocycelyl ring, wherein the alkyl, haloalkyl, alkoxy,
haloalkoxy, cveloalkyl, and heterocyclyl are optionally substituted with one or more R, further
wherein R* is halo, -CN, -OH, C,-Cs alkyl, C:-Cs hatoatkyl, C-Cs atkoxy, or (3-Cs haloatkoxy.
8204} In some embodiments, R is unsubstituted or independently substituted with 1 or 2 R*,

8203] In some embodiments, R* is unsubstituted.

|
{
[6206] In some embodiments, R* is independently substituted with 1 or 2 R™,
[8267] In some embodiments, RY is independently substituted with 1 R®,

{3208} In some embodiments, R is independently substituted with 2 R,

{6209} In some embodiments, R* is -C;-Cs alkylene- optionally substituted with one or more R*,
wherein each R® is independently halo, -CN, -OH, Ci-Cs alkyl, Ci-C haloalkyl, {-Cs alkoxy, €1-Ce
haloatkoxy, Csaoycloalkyl, or 4- to 5-membered heterocyelyl, wherein the alkyl, haloalkyl, alkoxy,

haloalkoxy, cyeloalkyl, and heterocyelyt are optionally substituted with one or more R, further
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wherein R* is hale, ~-CN, ~OH, C,-Cs alkyl, C-Cs haloalkyl, Ci-Cs alkoxy, or C1-Cs haloalkoxy.
[6210] In some embodiments, R* is -C1-Cs alkylene- optionally substituted with one or more R*,
wherein each R* is independently halo, -CN, -OH, C;~Cs alkyl, C;-Cs haloalkyl, C-Cs alkoxy, C-Ce
hatoatkoxy, Caacycloalkyl, or 4- to 5-membered heterocyelyl.

[6231] In some embodiments, R* is -C;-Cs alkylene- optionally substituted with one or more R*,
wherein two R* are jomed to form a C:-Cs cveloalkyl or 4- to 6-membered heterocyelyl ring, wherein
the cycloalkyl and heterocyelyl are optionally substituted with one or more R™, further wherein R% is
halo, -CN, -OH, C,-C; alkyl, C;-Cs haloalkyl, C-Cs alkoxy, or C;-Cs haloalkoxy.

{6212] In some embodiments, R* is -C,-Cs alkylene- optionally substituted with one or more R*,
wherein two R* are joined to form a C5-Cs eycloalkyl or 4- to 6-membered heterocyciyl ring.

16213] In some embodiments, R* is -C-Cs alkylene-.

16214} In some embodiments, R? is -C, alkylene-. In some embodiments, R* is -C; alkvlene-. In some
embodiments, R* is -(; alkvlens-. In some embodiments, R* is -Cy alkviene-. In some embodiments,
R is -5 alkvlene-. In some embodiments, R* is -Cs alkyviene-.

[6215] In some embodiments, RY is -C; alkylene- optionally substitated with one or more R*. In some
embodiments, R* is -(; alkylene- optionally substituted with one or more R*. In some embodiments,
R*is -C; alkyiene- optionally substitited with one or more R*. In some embodiments, R* is -Cy
alkylene- optionally substituted with one or more R*. In some embodiments, R*is -Cs alkylene-
optionally substituted with one or more R™. In some embodiments, R* is -Ce alkylene- optionally
substituted with one or more R

[6216] As generally described herem, each R* is independently halo, -CN, -OH, C;-Cs alkyl, C-Cs
haloaltkyl, Ci-Cs atkoxy, €-Cs haloalkoxy, Csacveloalkyl, or 4- to S-membered heterocyelyl, or two
R* are joined to form a C5-Cs eyeloalkyl or 4- to 6-membered heterocyclyl ring, wherein the alkyl,
haloalkyl, alkoxy, haloalkoxy, cyeloalkyvl, and heterocvelyl are optionally substituted with one or
more R,

[4217] Tn some embodiments, each R* is independently halo, -ON, -OH, C1-Cs alkyl, €1-Cs haloalkyl,
C1-Co alkony, Ci-Cs haloalkoxy, Caacyeloalkyl, or 4- to 5-membered heterocyelyl ring, wherein the
alkyl, haloalkyt, alkoxy. haloalkoxy, cycloalkyl, and heterocyelyl are optionally substituted with one
or more B,

{0218} In some embodiments, two R* are joined to form a Ci-Cs cycloalkyl or 4- to G-membered
heteroeyclyl ring, wherein the cycloalkyl and heteroeyclyl are optionally substituted with one or mose
R

{63219} In some embodiments, at least one R* is independently halo.

{3228} In some embodiments, at least one R* is independently -CN.

10221} In some embodiments, at least one R™ is independently -OH.

3222} In some embodiments, at least one R* is independently C,-Cq alkyl optionally substituted with

one or more R®. In some embodiments, at least one R® is independently €1-Cs alkyl. In some
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embodiments, at least one R™* is methyl (-CHa).

16223} In some embodimenis, at least one R* is independently C-Ce alkyl.

6224 In some embodiments, at least one B* is independently C1-Cs haloalkyl optionally substituted
with one or more R,

{6228} In some embodiments, at least one R™ is independently €~y haloalkyl.

[6226] In some embodiments, at least one R* is independently C1-Cs alkoxy optionally substituted
with one or more R¥.

{6227} In some embodiments, at least one R* is independently C,-Cs alkoxy.

{8228} In some embodiments, at least one R* is independently C\-Cs haloalkoxy optionally
substituted with one or more R,

16229 In some embodiments, at least one R* is independently C1-Cs haloalkoxy.

{6230] in some embodiments, at least one R*™ is mdependently Cs.acycloalkyl or 4- to 5-membered
heterocyelyl, wherein the cycloalkyl and heterocvelyl are optionally substituted with one or more R®,
0231} In some embodiments, at least one R* is independently Cs4 cyeloatkyvl.

[6232] In some embodiments, at least one R* is independently 5.4 cyeloalkyl optionally substituted
with one or more R™.

[8233] In some embodiments, at least one R* is independently Cs.4 eyeloalky] substituted with one or
more R*.

18234} In some embodiments, at least one R™ is mdependently 4- to 5-membered heterocycliyi,
{3235} In some embodiments, at least one R* is independently 4- to 5-membered heterocycivi
optionally substituted with one or more R*.

{62386} In some embodiments, at least one R™ is independently 4- to 5-membered heterocyelyl
substituted with one or more R™,

{08237} In some embodiments, two R* are joined to form a Cs-Cs cycloalkyl.

{3238} In some embodiments, two R* are jomned to form a Cs-Cs cycloalkyl optionally substituted
with one or more R

16239} In some embodiments, two R* are joined to form a C:-Cs cveloalkyl substitated with one or
more R*.

[6249] In some embodiments, two B* are joined to form a Cs evcloalkyl.

{6241} In some embodiments, two R* are joined to form a Cs cycloalkyl optionally substituted with
one or more R

[6242] In some embodiments, two R™ are joined to form a Cs cycloalkyl substituted with one or more
R

{3243} In some embodiments, two R* are joined to form a 4- to 6-membered heterocyelyl ring.
10244} In some embodiments, two R* are joined to form a 4- to 6-membered heterocyelyl ring
optionally substituted with one or more R,

[6243] In some embodiments, two B* are joined to form a 4- to 6-membered heterocyelyl ring
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substituted with one or more B¥,
[8246] As generally described hereim, R™ is halo, -CN, -OH, (:-Cs alkyl, C-Cs haloalkyl, C-Cs
atkoxy, or (-Cs haloalkoxy.
[6247] In some embodiments, at least one R is halo.
[0248} In some embodiments, at least one R% 15 -CN.
10249} In some embodiments, at least one R* i -OH.
[6250] In some embodiments, at least one R* 1s C-Cs atkyl.
{0251} In some embodiments, at least one R* is C1~Cs haloalioyl.
[6252] In some embodiments, at least one R* is C1-Cs alkoxy.
iﬁ 53] In some embodiments, at least one R™ 18 €-Cs haloalkoxy.

4]
(Cs aijyl)((.; -Cs alk‘yl), further wherein alkyl and aryl arc optzonaiiy substituted with one or more halo,
C1-Cs alkyl, C1-Cs alkoxy, or C-Cs haloalkoxy.
{8255} In some embodiments, 7 is -COH.
{8256} In some embodiments, Z is -CO.PG.
{6257} As generally described herein, PG s Ch-Ce alkyl, Cs aryl, or {Ce arvi¥(Ci-Cs alkoyl}. wherein
alkyl and aryl are optionally substituted with one or more halo, C,-Cs atkvl, C;-Cs atkoxy, or C-Cs
haloatkoxy.
{3258} In some embodiments, PG 1s C-Cs alkyl, Co arvl, or (Cs arvly{(Ci-C alkyl).
{6259} In some embodiments, PG i C-Cs alkvl, Ce arvl, or (Cs aryl{Ci-Cs alkyl), wherein alkyl and
aryl are substituted with one or more halo, C-Ce alkyl, €-Cs alkoxy, or Ci-C¢ haloalkoxy.
{8268} In some embodiments, PG is €-Cs alkyl optionally substituted with one or more halo, (:-Cs
alkvl, C;-Cs alkoxy, or Ci-Cs haloalkoxy.
{06261} In some embodiments, PG 1s C-Cs alkyl.
{0262} In some embodiments, PG 1s C-Ce alkyl substituied with one or more halo, Ci-Cs alkyl, C-Cs
alkoxy, or C;-Cs haloatkoxy.
{8263} In some embodiments, PG is Ce arvi optionally sebstituted with one or more halo, Ci-Ce alkyl,
C1-Cs alkoxy, or €-Cs haloalkoxy.
{0264} In some emboduments, PG s Ce arvl.
{8268} In some embodiments, PG is Cs arvl substituted with one or more halo, C-Cs alkyl, €-Cs
alkoxy, or C;-Cs haloalkoxy.
{0266} In some embodiments, PG 15 (Cs aryD{C1-Cs alkylh), wherein alky! and aryl arc optionally
substituted with one or more halo, C;~Cs alkyl, C:-Cs alkoxy, or C;~Cs haloalkoxy.
{3267} In some embodiments, PG is {Cs arviy{(Ci-Cs alkyl).
6268} In some embodiments, PG is {Cs arvi}Ci-Cs alkyl), wherein alkyl and arvl are substituted with
one or more halo, C-Ce alkyl, C-Cs alkoxy, or Ci-Cs haloalkoxy.
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ic) Additional Embodiments

{3269} In some embodiments of Formula (B}, wherein Z 15 -CO:H, the compound is of Formula (I-A):

(I-A),

or a pharmaceutically acceptable salt thereof.

{6278} In some embodiments of Formula (¥-4), or a phamaceutically acceptable salt thereof, Rlis
halo; R? is absent; R7 and R? are joined to form a S- to 10-membered monocyclic or bicyelic
heteroaryl or 3~ to 10-membered monocyelic or bicyche heterocyelyl; R* is -C1-Cs alkylene-; each R®
is independently C;-Us alkyl; R®is H; RY is halo or OH: and RV 1s H.

[6271] In some embodiments of Formula (§-A), or a pharmaceutically acceptable salt thereof, R' is
halo; R is absent; R7 and R are joined to form a 5~ to §0-membered monocyelic or bicyelic
heteroaryl; R* is -C-Co alkylene-; each R is independently Ci-Cg alkyl; RS is H; R is H or halo or
OH: and RY is H. In some embodiments, R! is Bror CL; R is absent; R” and R® are joined to form a 6-
membered monocyclic heteroarvl; B* is -(; atkviene-; each R® is independently methyvl; R®is H; R% is
Hor For OH; and RY is H. In some embodiments, R! is Br; R® is absent; R7 and R? are joined to form
a S-membered monocyelic hetersaryl; R is -C; alkylene~; cach RC is independently methyl; RS is H;
RY s H or F; and R is H. In some embodiments, R' is Cl; R’ is absent; R and R? are joined to form
a fi-membered monocyclic heteroaryl; R* is -Cs alkylene-; each R’ is independently methyl; RS is H.
R sHor OH; and R% is H.

[6272] In some embodiments of Formula (E-A), or a pharmaceutically acceptable salt thereof, R' is
(5-Cy oycloaliyl, RY is absent; R7 and R* are joined to form a 5-to 10-membered monocyclic or
bicyclic heteroary] optionally substituted with one or more C1-Cs alkyl, Ci-Cs haloalkyl, Cs arvl, or
C+~Cs cycloalkyl; R is -C1-Cs alkylene-; cach R is independently Ci-Cs alkyl; RS s H: RS is Hor
halo; and R* 15 H or halo. In some embodiments, R is C:-Ca cycloalkyl; R° is absent; R7 and R? are
toined to form a 6-membered monocyclic hetercaryl; RY is -C; alkviene-; each R° is independently C-
Co alkyl; RS is H; R® is H or halo; and RY is H. In some embodiments, R is {5-Ca evcloalkyl R¥ is
absent; R’ and R? are joined to form a 6-membered monocyclic beteroarvl, R* is ~C; alkviene-; each
R’ is independently C1-Cs alkyl; R® is H; R® is H or halo; and RS 1s halo. In some embodiments, R is
cyelopropyl; R¥ is absent; R” and R? are joined to form a 6-membered monoeyclic heteroaryl; R* is -
(s alkylene-; each R® is independently methyl; R®is H; R is Hor F. and RY is H. In some
embodiments, R is cyclopropyl; R? is absent; R” and R? are joined to form a 6-membered monacyclic
heteroaryi; R* is ~(5 alkylene-; each R is independently methvl, REis HL R isHor F and RY is F.

12773} In some embodimenis of Formula (I-A), or a pharmaceutically acceptable salt thereof, Rl is
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Cs-Ca oyeloalkyl; R? is absent; R7 and R* are joined to form a 6-membered monocyclic heteroaryl
opiionally substituted with one or more C:-Cs alkyl; R* is -Cs alkylene-; each R is independently C-
Cs alkyl; R® is H; R% is Hoor halo; and RY is halo. In some ermbodiments, R! is eyelopropyl; R¥ is
absent; R” and R? are joined to form a 6-membered monocyclic heteroaryl substituted with methyl; R?
is -5 alkylene-; each R° is independently methyl; RO s H; R¥ is Hor F; and RY is F. In some
embodiments, R is C5-Ca cycloalkyl; R® is absent; R” and R? are joined to form a 6-membered
monocychic hetercaryl optionally substituted with one or more Ci-Cs haloalkyl, R is -C; alkylene-;
cach R is independently C1-Ce alkyl; R® is H; R® is H or halo; and R is halo. In some embodiments,
R! is cyclopropyl: R® is absent; R7 and R* are joined to form a 8-membered monocyelic heteroaryi
substituted with -CF;; R is -C; alkylene-; each R® is independently methyl, RO s H: R is Hor F; and
R% is F. In some embodiments, R! is C5-C. eyeloalkyl; RP is absent; R and R? are joined to form a 6-
membered monocyclic heteroaryl optionally substituted with one or more Cs aryl; R* is -Cs alkvlene-;
cach R is independently C;-Cs alkyl: R% is H; RY is H or halo; and RY is halo. In some embodiments,
R! is cyclopropyl; R® is absent; R7 and R? are joined to form a 6-membered monocyelic heteroaryl
substituted with phenyl; R*is -C; alkylene-; cach R is independently methyl, R is H; RS is Hor F;
and R% is F. In some embodiments, R! is C5-Cy cycloalkyl; R? is absent; R and R? are joined to form
a 6-membered monocyclic heteroary! optionally substituted with one or more Cs-Cs cvcloalkyl; R* is -
C; alkylene-; cach R® is independently C1-Cs alkyl; R® is H; R 1s H or halo; and R is halo. In some
embodiments, R! is cyclopropyl; R is absent; R” and R? are joined to form a 6-membered monocyclic
heteroaryi substituted with cyclopropyl; R is -Cs alkylene-; each R’ is independently methyl; R is H;
RYisHorF,and RY is F.

{0274} In some embodiments of Formula (I-A), or a pharmaceutically acceptable salt thereof, R! is
C3-Cy cycloalkyl, R® is absent; R” and R are joined to form a 10-membered bicvelic heteroarvl, R is
-C1-Cs alkylene-; each RS is independently Ci-Ce alkyl; R® is H; R® is H or halo; and R® is hale. In
some embodinments, R! is cyclopropyl; R? is absent; R’ and R are joined to form a 10-membered
bicyelic heteroaryl; R* is -C; alkylene-; cach RY is independently methyl; R®is F§, R® 1s Hor F; and
RY s F.

{32775} In some embodiments of Formula (E-A). or a pharmaceutically acceptable salt thereof, R’ is
halo; R? is absent; R7 and R® are joined to form a 5- to 10-membered heterocyelyl: RY is -Ci-Cs
alkylene-; each R” is independently C;-Co alkyl; RO is H; RY is H or halo or OH; and R® is H. In some
embodiments, R' is Br or CI; R® is absent; R” and R are joined to form a 3-membered heterocyelyl;
R*is -(; alkvlene-; each R’ is independently methyl; R®is H: R is Hor For OH. and R¥ is H. In
some embodiments, R! is Br, R is absent; R” and R7 are jomed 1o form a S-membered heterocyelyl;
R*is -Cs alkylene~; each R’ is independently methyl; R is H; RY is Hor F; and RY is H. In some
embodiments, R!is Cl; R? is absent; R7 and R? are joined to form a 3-membered heterocyclyl RYis -
C; alkylene-; each B is independently methyl; R®is H RS is Hor OH, and RS is HL

16276} In some embodiments of Formula (§-A), or a pharmaceutically acceptable salt thereof, R! is
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Ca-Ca cycloalkyl; R? is absent; R7 and R? are joined to form a 5~ to 10-membered monocyclic or
bicyelic heterooyelyl optionally substituted with one or more C-Ce alkyl, €-Cs haloalkyl, s aryi, or
Cs-Cs oycloatkyl; RY is -(C-Cs alkvlene-; cach R is independently Ci-Ce allkyl; R is H; R is Hor
halo; and RY is H or halo. In some embodiments, R! is {5-C. cveloalkyl; R is absent; R7 and R” are
joined to form a S-membered monocyelic heterocyelvh; RY is -C; alkylene-; each R is independently
C1-Cs alkyl; R® is H; R® is H or halo; and R is H. In some embodiments, R! is C5-Ca cycloalkyl; R
is absent; R’ and R? are joined to form a 5-membered monocyclic heteroeyciyi; R* is -C; atkylene-;
cach R is independently C1-Ce alkyl; R® is H; R® is H or halo; and R is halo. In some embodiments,
R! is cyclopropyl: R? is absent; R7 and R* are joined to form a S-membered monocyclic heterocyelyl;
R*is -C; alkylene~; cach R’ is independently methyl; R®is H: RS isHor F; and RS is H. In some
embodiments, R! is cyclopropyl; R’ is absent; RY and R? are joined to form a S-membered monocyelic
heterocvelyl; R is -Cy alkylene-; each R’ is independently methyl, REis H; RS is Hor Frand RY is F.
{6277} In some embodiments of Formula (I-A), or a pharmaceutically acceptable salt thereof, R’ is
3-Cy eycloalkyl; R® is absent; R and R? are joined to form a 5-membered monocyclic heterocvelvl
optionally substituted with one or more C;-Cs alkvl; R* is -Cs alkylene-; each R’ is independently Ci-
Co allevl; RS is H; R® is H or halo; and RS is halo. In some embodiments, R! is cyclopropyl; R’ is
absent; R” and R* are joined to form a 3-membered monocyclic heterocyely! substituted with methyi;
R*1s -Cs alkylene~; each R’ is independently methyl: R s H; RS is Hor F; and RY is F. In some
embodiments, R! is C3-Cy cycloalkyl; R? is absent; R and R? are joined to form a S-membered
monocyclic heterocyclyl optionally substituted with one or more (-Cs haloalkyl; R is -Cs alkviene-;
cach R’ is independently C:i-Cs alkyl: R® is H; RY is H or halo; and R is halo. In some embodiments,
R! is cyclopropyl; R® is absent; R” and R? are joined to form a 3-membered monocyclic heterocyelyl
substitated with -CF3; R* is -C; alkylene-; each R® is independently methyl; RS is H; RS is Hor Fy and
RS is F. In some embodiments, RY is C5-C4 evcloatkyl; RY is absent; R and R? are joined to form a 5~
membered monocyclic heterocyelyl optionally substituted with one or more Cs arvl; R is -G
alkylene-; each R’ is independently C:1-Cs alkyl: R®is H; RS is H or halo; and RY is halo. In some
embodiments, R'is cyclopropyl; R is absent; R? and R? are joined to form a S-membered monocvelic
heterocvclivl substituted with phenvl; R* is -C; alkylene-; each R is independently methyl; R is H;
RY isHor F;and RY is F. In some embodiments, R! is C3-Cy cycloalkyl; R? is absent; R and R? are
jomned to form a S-membered monocyclic heterocyclyt optionally substituted with one or more C5-Cs
cveloatkyl; R* is -Cs alkylene-; each R s independently Ci-Cs alkvl; RS is H: R is H or halo; and R
is halo. In some embodiments, R! is cyelopropyl; R? is absent; R’ and R? are joined to form a 5-
membered monocyclic heterocyely! substituted with cvelopropyl; R is -Cs alkylenc~; cach R™ is

mndependently methyl, ROisH; R is Hor Fiand RY is F.
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{8278} In some embodiments of Formula (I-A), wherein B* s -C; alkylene-, the compound is of

Formuola (I-A”):

(E-A7),

or a pharmaceutically acceptable salt thereof, comprising (8 R* groups {whereby R* is absent), or 1, 2,
3,4, 5, or 6 independent R* groups.

[1279] In some embodiments of Formula (E-A”), or a phammaceutically acceptable salt thereof, R! is
halo; R? is absent; R7 and R? are joined to form a 5- to 10-membered monocyclic hetercaryl or 53- to
10-membered monocvelic heteroeyvelyl; R™ is absent; each R is mdependently €-Cs alkyl; R is H
R® is H, halo, or -OH; and R® is H.

{0280} In some embodiments of Formula (I-A”), or a pharmaceutically acceptable salt thereof, R is
halo; R? is absent; R” and R? are joined to form a 3- to 10-membered monocyclic heteroaryl; R% is
absent; each R is independently C;-Cs alkyl; RS is H: RY is H, halo, or -OH; and R® is H. In some
embodiments, R' is Bror C1; R’ is absent; R7 and R? are joined to form a S-membered monocyclic
heteroaryi; R™ is absent; each R’ is independently methyl; RO s H; R is FL F, or -OH; and RY is H.
In some embodiments, R' is Br; R? is absent; R7 and R? are joined to form a 6-membered monocvclic
heteroarvl; R® is absent; each R® is independently methyl, R%is H; R¥ is Hor F and RY is H. In some
embodiments, R! is Cl; B3 is absent; R7 and R? are joined to form a 6-membered monocyclic
heteroaryl; R® is absent; each R’ is independently methvl; R%is H; R® 1s H or -OH; and R® s H.
[6281] In some embodiments of Formula (I-A’), or 2 pharmaceutically acceptable salt thereof, R is
(3-Cy oycloaliyl, RY is absent; R and R* are joined to form a 5- 16 10-membered monocyclic
hetercaryi optionally substituted with one or more C-Ce alkyl, C-Ce haloalkyl, Cs arvi, or C5-Cs
cyeloalkyl; R* is absent; cach R’ is independently Ci-Cs alkyl; R®is H; RY is Hor halo; and RS s H
or halo. In some embodiments, R! is 3-Ca cveloalkyl; R® is absent; R7 and R? are joined to form a 6-
membered monacyclic heteroaryl; R* is absent; each R° is independently (1-Cy alkyl R%is H; R® i5
H or halo; and R® is H. In some embodiments, R! is Ca-Cy cycloalkyl; R? is absent; R and R? are
joined to form a 6-membered monocyclic heteroaryl; R* is absent; each R’ is independently C-Ce
alkyl; RS ig H; RY is H or halo; and RY is halo. In some embodiments, R’ is cyclopropyl; R is absent;
R’ and R? are joined to form a f-membered monocyclic heterocaryl; R™ is absent; each R’ is
independently methyl; RS is H: R% is Hor F; and RY is H. In some embodiments, R' is cvclopropyl
R is absent; R’ and R? are joined to form a S-membered monocyclic heteroaryl; R™ is absent: each R’

is independently methyh; ROis H; R¥ isHor F; and R” is F.
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j0282] In some embodiments of Formula (I-A”), or a pharmaceutically acceptable salt thereof, Rl is
C3-Cy oycloalkyl; R? is absent; R7 and R? are joined to form a 6-membered monocvelic heteroaryl
optionally substituted with one or more Ci-Ce alkyl; R* is absent; each R® is independently C,-Cs
atkyvl; R®is H; R® is H or halo; and RY is halo. In some embodiments, R is cyvclopropyl; R? is absent;
R’ and R* are joined to form a §-membered monocyclic heteroary! substituted with methyl; R* is
absent; each R’ is independently methyl; R®is H; R® is Hor F; and R® is F. In some embodiments, R’
is {5-Ca oveloalkyl; R’ is absent; R7 and R are joined to form a 6-membered monocyclic heteroaryl
optionally substituted with one or more C;-Cs haloalkyl; R® is absent; each R’ is independently C1-Cs
alkyl; R®is H; RY is H or halo; and RY is halo. In some embodiments, R} is cyclopropyl; R is absent;
R7 and R? are joined to form a 6-membered monocyclic heteroary] substitated with -CF;; R™ ig
absent; each R’ is independently methyl; R%is H; RS is Hor F; and R¥ is F. In some embodiments, R!
is Cs-{s ovcloatkyl: R® is absent; R” and R? are joined to form a 6-membered monocyclic heteroaryl
optionally substituted with one or more Cs aryl; R* is absent; each R® is independently C1-Cs alkyl;
RS s H; R® is H or halo; and RY is halo. In some embodiments, RY is cvelopropyl; RY is absent; R7
and R? are joined to form a f-membered monocyelic heteroaryl substituted with phenyl; R* is absent;
cach R’ is independently methyl; R is H: R® is Hor F; and R is F. In some embodiments, R' is Cs-
C. cycloalkyl; R? is absent; R7 and R? are joined to form a 6-membered monocyclic heteroaryl
optionally substituted with one or more C3-Cs cycloalkyl; R* is absent; each R’ is independently -
Ce alkyl R® is HL, R is H or halo; and RY is halo. In some embodiments, R' is cvclopropyl; R is
absent; R’ and R? are joined to form a 6-membered monocyclic heteroaryl substituted with
cyclopropyl; R* is absent; cach R° is independently methyh R is H; R isHor F, and R is F.
{6283} In some embodiments of Formula (I-A”), or a pharmaceutically acceptable salt thereof, R’ is
C3-Cy cycloalkyl, R® ig absent; RY and R are joined to form a 10-membered bicvelic heteroarvl, R* is
absent; each R° is independently C;-Cs atkyvl; RS is H; RY is H or halo; and RY is halo. In some
embodiments, R' is cyclopropyl; R* is absent; R7 and R? are joined to form a 10-membered bicyclic
hetercaryl; R™ is absent; each R’ is independently methyl; R°is H; R isHor Fand RY is F.

13284} In some embodiments of Formula (I-A’), or a phamaceutically acceptable salt thereof, Rl is
halo; R? is absent; R” and R* are joined to form a 5- to 10-membered heterocyclyl; RY is absent; each
R’ is independently Ci-Cs atkyl: B® is H; RY is H, halo, or -OH; and RY is H. In some embodiments,
R' is Bror C; R* is absent; R7 and R are joined to form a S-membered heterocyclyl; R* is absent;
cach R’ is independently methyl; R®is H; RS is H, F, or -OH; and R 15 H. In some embodiments, R
is Br; R? is absent; R’ and R? are joined to form a S-membered heteracyclyl; R™ is absent; each R’ is
indopendently methyl RO is H; RY isH or F; and R is H. In some embodients, R is {1, R¥ s
absent; R” and R* are joined to form a S-membered heterocyclyl, R* is absent; each R is
independently methyl; RO is H; R® is Hor -OH: and R is HL

13285} In some embodiments of Formula (1-A"), or a pharmaceuncally acceptable salt thereof, Rl is

3-Ca cveloalkyl; R? is absent; R7 and R? are joined to form a 5- 1o 10-membered heterocyelyl
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optionally substituted with one or more C:1-Cs alkyl, C1-Cs haloalkyl, Cs arvl, or 05-Cs oyeloalkyl; R*%

&

is absent; each R is independently C1-Cs alkyl; RS is H; R® is H or halo: and RY is H or halo. In some
embodiments, R! is C5-Cy cycloatkyl; R is absent; R and R? are joined to form a S~membered
heterocyelyl; R* is absent; each RY is independently Ci-Cs alkyl: R®is H; RY is Hor halo; and R® is
H. In some embodiments, R is (5-Cs eveloatkyl; R? is absent; R7 and R are joined to form a 3-
membered heterocyelyl; R* is absent; each R’ is independently Ci-Cs alkyl; RS is H; R® is H or halo;
and R% is halo. In some embodimenis, R! is cyclopropyl; R is absent; R” and R® are joined to form a
5-membered heterocyelyl; R™ is absent; each R” is independently methyl; R is H; R% is Hor F; and
R is H. In some embaodiments, R! is cyclopropyl; R? is absent; R’ and R? are joined to form a 5-
membered heterocyclyl; R* is absent; each R’ is independently methyl; R*is H; RS is Hor F; and RY
s F.

{6286] in some embodiments of Formula (I-A”), or a phamaceutically acceptable salt thereof, R is
C3-Cy eycloalkyl; R? is absent; R7 and R? are joined to form a S-membered monocyclic heterocyclyl
optionally substituted with one or more Ci-Cs alkyl; R¥ is absent; each R is independently Ci-Co
alkyl; R®is H; RY is H or halo; and R is halo. In some embodiments, R} is eyclopropyl; R’ is absent;
R7 and R? are joined to form a S-membered monocyclic heterooyelyl substituted with methyl; R% is
absent; each R is independently methyl; R® is H; RY is Hor F; and RY is F. In some embodiments, R
is Cs-Ca cycloalkyl: R? is absent; R7 and R? are joined to form a 5-membered monocyclic heterocyelyl
optionally substitated with one or more C:-Cs haloalkyl; R™ is absent; each R® is mdependently Ci-Cs
atkyl; B is H; R is H or halo; and RY is halo. In some embodiments, R’ is cyelopropyl; R? is absent;
R” and R? are joined to form a S-membered monocyelic heterocyely! substituted with -CFy; R*® is
absent; each R’ is independently methyl; R%is F. R is Hor F; and R is F. Tn some embodiments, R
is {3-Ca cveloalkyl, R is absent; R7 and R? are joined to form a 5-membered monocycelic heterocyelyl
optionally substituted with one or more Cs arvl; R™ is absent; each R® is independently C-Cs alkyl:
RS is H; RY is H or halo; and RY is halo. In some embodiments, R' is evelopropyl; R? is absent; R7
and R? are joined to form a S-membered monocyclic beterocyclyl substituted with phenyl; R* is
absent; cach R’ is independently methyl; R%is H; R¥ is Hor F; and RY is F. In some embodiments, R!
is C5-Us oycloalkyl: R? is absent; R’ and R? are joined to form a 5-membered monocyclic heterocyelyl
optionally substituted with one or more Ci-Cs cyveloalkyl; R* is absent; each R is independently C-
Co alkyl, RS is H; RY is H or balo; and R is halo. In some embodiments, R' is cyclopropyl; R® is
absent; R and R? are joined to form a S-membered monocyclic heterocyelyl substituted with

cyelopropyl; R™ is absent; each R’ is independently methyl; R is H R isHorF; and R is F.
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{0287} In some embodiments of Formula (I-A), whercin R? s absent and R? and R7 are joined to form
a 5-to 10-membered monocyelic or bicyclic heteroaryl ring, the compound is of Formuda (I-B), (£-C),

(§-Iy, (I-E), 3-F), or (3-G):

S
R
RGH RS Rr®

-0,

{(1-E).

{I-F), or (1-G)

or a pharmaceutically acceptable salt thereof, comprising 0 R groups (whereby R7 is absent), or 1, 2,
3, 4, or 3 independent R™ groups.

{08288} In some embodiments of Formuda (I-B), 1-OC), (I-B), {-E), &-F), or -G}, 012
pharmaceutically acceptable salt thereof, R! is halo; R™ is absent; R* is ~C1-Cs alkylene~; each R is
imdependently C1-Co alkyl; R is H: R® is H, halo, or -OH; and R® is H. In some embodiments, R! is
Bror C1; R™ is absent; R* is -C; alkylene-; cach R’ is independently methyl; R® is H; R s H, F, or -
OH:; and RS is FL In some embodiments, R’ is Br; R™ is absent; R* is -(5 alkylene-; each R is
independently methyl: R®is H; R is Hor F: and RY is H. In some embodiments, R'is C1 R is
absent; R is -5 alkylene-; each R’ is mdependently methyvl; R®is H; RY is H or -OH; and R% is HL
{6289] In some embodiments of Formula (I-B), (-O), (-0, (-E), 3-F), or (-Gl ora
pharmaceutically acceptable salt thereof, R' is C5-Cy cvcloalkyl; R™ is Ci-Cs alkyl, Ci-Co haloalkyl,
Co arvl, or $5-Cs cycloalkyl; RY is -C1-Cs alkvlene-; each RC is independently C-Cs alkyl; RS is H, RY
is H or halo; and R® is H or halo. In some embodiments, R' is C5-Cy cycloalkyl; R is absent; R is -

(5 alkyvlene-; each R’ is independently C;-Cs alloyl; R is H; R is H or halo; and RS is H. In some
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embodiments, R'is G5Oy cycloalkyl R™ is absent; R is -Cs alkylene~; each R” is independently €~
Cs alkyl; R is H; R® is Hoor halo; and R is halo. In some embodiments, R is cyeclopropyl; R™ is
absent; R is -Cs atkylene-; cach RC is independently methyl, ROis Hi R isHor F,and RS isH. In
some embodiments, R' is cyclopropyl; R” is absent; R* is -C; alkvlene-; each R? is independently
methvh REGsH R isHorF; and R i F.

{0294 In some embodiments of Formula (1-B), (1-C), (I-B), {-E), G-F), ot (1-G), 018
pharmaceutically acceptable salt thereof, R! is (5-Cs cveloalkyl; one R™ is present, which is C-Ce
atkyl; R*is -C; alkyiene-; cach R’ is independently C)-Ce alkyl, R%is H; R is H or halo; and R® is
halo. In some embodiments, R} is cvclopropyl: one R7 is present, which is methyl; R* is -Cs alkylene-
. each R° is independently methyl; RO is H; R¥ is Hor F; and RY is F. In some embodiments, R! is Cs-
Cs cycloalkyl; one R is present, which is C:-Cs haloalkyl; R* is -Cs alkvlene-; each R is
independently C-Ce alkyl; RS is H; RY is H or halo; and R is halo. In some embodiments, R! is
cyclopropyl; one R is present, which is -CF;; R* is -C; alkylene-; each R’ is independently methyl;
ROfs H, RS is Hor F; and RY is F. In some embodiments, R! is C3-Cy cycloalkyl; one R™ is present,
which is Cs aryl; R is -Cs alkylene-; each R is independently C1-Cs alkyl; R®is H; RY is H or halo;
and R% is halo. In some embodiments, R' is cyclopropyl; one R™ is present, which is phenyl; R 1s -(;
alkylenc-; each R’ is independently methyl; R®is H: R® is H or F; and R is F. In some embodiments,
Rl s C5-Cs eveloalkyl; one R™ is present, which is C3-Cs cycloalkyl; R* is -C; alkylene-; each R is
independently Cr-Ce alkyl, R® s H; RY is H or halo; and R is halo. In some emmbodiments, R} is
cyclopropyl; one R is present, which is cyclopropyl; R? is -{Cs alkviene-; each R° is independently
methyl Ris H; R isHor F; and R¥ s F.

{8291} In some embodiments, the compound of Formula (1) is a compound of Formula 8-C), (I-D},
or (I-E}, or a pharmaceutically acceptable salt thereof.

[6292] In some embodiments of Formula (I-B), (-C). (1-D), (1-E), (1-F), or (1-G), wherein R* is -5
alkvlene~, the compound is of Fommula (-8), -C7), (1-0), (-E%), (I-F°), or (-G

<R73E}§0_3 COOH (RTa}Q ) COOH

/:|:\ A Nzl
N R

\ iy %0“5

~.

7 A
N— IR
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1-C),
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&
(1-F"), or Ry ROR

(I-G7),

or a pharmaceutically acceptable salt thereof, comprising 0 R™ groups (whereby R™ s absent}, or 1, 2,
3, 4, or § independent R™ groups, and further comprising 0 R™ groups (whereby R* is absent), or 1, 2,
3,4, 5, or 6 independent R® groups.

{6293] In some embodiments of Formula (B-B”). (-C”), (-0, (B, (-F), or (-G ora
pharmaceutically acceptable salt thereof, RUis halo; R™ is absent; R* is absent; cach R” is
mdependently Ci-Cs alkyl; R% is B RY is H, halo, or -OH; and RY is H. In some embodiments, R! is
Br or CI; R™ is absent; R* is absent; each R is independently methyl; REis H; R is H, F, or -OH;
and R® is H. In some embodiments, R} is Br; R™ is absent; R™ is absent; cach R’ is independently
methyl Reis H; RS is Hor F; and RY is H. In some embodiments, R is Cl; R7 is absent; R* is
absent; each R’ is independently methyl; RO s H, R® is Hor -OH; and RS is H.

[6294] In some embodiments of Formula (F-B), (1O, -0, (-E), EF), or 1-G7), ora
pharmaceuticaily acceptable salt thereof, R! is C5-Cu cyeloalkyl; R™ is Ci-Cs atkyl, Ci-Cs haloalkyl,
Ce arvl, or U5-Cs cycloalkyl; R* is absent; each R is independently C-Ce alkyl RO is H; R® isHor
halo; and RY is H or halo. Tn some embodiments, R* is C5-Ca eveloalkyl; R™ is absent; R™ is absent;
each R® is independently C;-Cs alkyl; RS is H; R% is H or halo; and RY is H. In some embodiments, R!
is C3-(s cveloalkyl; R™ is absent; R™ is absent; each R¥ is independently C~Cs alkyl RO is Hi R is H
or halo; and R is halo. Tn some embodiments, R is cyclopropyl; R7 is absent; R* is absent; each R®
is independently methyl, R®is H; RY is Hor F; and RY is H. In some embodiments, R' is cyclopropyl;
R is absent; R* is absent; each R’ is independently methyl, RO is H; R isHor F; and R¥ is F.
{8295} In some embodiments of Formuuda (-8B, (-Cy, (-0, (BE°), E-F), or -G 0ra
pharmaceuticaily acceptable salt thereof, R! is {s5-C. cveloalkyl; one R™ is present, which is C-Cs
alkyl: R* is absent; each R’ is independently C-Cs alkyl; R%is H; R is H or halo; and R* is halo. In

some embodiments, R! is cyclopropyl; one R™ is present, which is methyl, R* is absent; each R’ is
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independently methy!, RO is 1, RY is Hor F and R is F. In some embodiments, R' is C5-Cs
cycloalkyl; one R” is present, which is C1-Cs haloalkyl; R* is absent; each R is independently Cr-Cs
atkyl; R® is H; R® is H or halo; and RY is halo. In some embodiments, R is cvelopropyl; onc R is
present, which is -CF3; R is absent; cach R’ is independently methvl, RO is H; R isHor F, and RY
is F. In some embodiments, R! §s (3-Ca cveloalkyl; one R™ is present, which is Cs arvl; R™ is absent;
cach R’ is independently C:1-Cs alkyl; R® is H; R is H or halo; and R® is halo. In some embodiments,
R! is cyclopropyl; one R” is present, which is phenyl; R™ is absent; each R° is independently methyl;
RSis H: R isHor F; and R® is F. In some embodiments, R is C;-(y cycloalkyl; one R is present,
which is C3~-Cs cveloalkyl; R* is absent: each R is independently Ci-Cs alkvl ROis L R isHor
halo: and RY is halo. In some embodiments, R is cyclopropyl; one R” is present, which is
cyclopropyl; R™ is absent; each R is independently methyl ROis H; RY isHor FL and RY is F.
16296} In some cmbodiments, the compound of Fornmuda (F) is a compound of Formula (31-C"), (8-13"),
or (I-E’}, or a phammaceutically acceptable salt thereof.

6297} In some embodiments Formula (1-B), (1-C), (1-D), (I-E), (I-F), or (I-G}, wherein RC is
hydrogen, the compound s of Formula (I-B-a), (1-C-a), (§-D-3), (I-E-a), (}-F-a), or ({-G-a).

(1-C-a),

(I-E-a},

s R

(I-G-a),
or a pharmaceutically acceptable salt thereof, comprising 8 R™ groups (whereby R is absent), or 1, 2,

3, 4, or 5 independent R™ groups.
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{6298} In some embodiments of Formula (I-B-a), (I-C-a}, (§-B-a), (I-E-a), ({-F-a}, or (I-G-a), ora
pharmaceutically acceptable salt thereof, R! is halo; R™ is absent; R® is -C;-Cs alkylene-; each R™ is
independently C-Ce alkyl; RY is H, halo, or -OH; and R® is H. In some embodiments, R! is Bror C1;
R is absent; R* is s alkvlene-: each R is independently methvl RS is HU F, or -OH: and RY is HL
In some embodiments, R! is Br; R™ is absent; R is -5 alkylene-~; each R’ is independently methyl;
RY isHor F; and RY is H. In some embodiments, R is C1; R7 is absent; R* is (s alkyiene-; each R’
is independently methyl; R® is Hor -OH; and R is H.

{6299} In some embodiments of Formula (B-B-a), (1-C-a), (}-B-a), (I-E-a), (}-F-a), or ({-G-a). ora
pharmaceutically acceptable salt thereof, R! is {5-C. oveloalkyl; R™ is C;-Cs alkyl, C;-Cs haloalkyl,
Cs aryl, or C3-Cs oycloalkyl; RY is <Cr-Cy alkylene-; each R is independently Cr-Co alkyl, R€ is Hoor
halo; and RY is H or halo. In some emvbodiments, R! is {5-C. cveloatkyl; R7 is absent; R is -Cs
alkvlene-; each R’ is independently C1-Cs alkyl; RY is H or halo; and R is H. In some embodiments,
R is C:-Cs oycloalkyl; R™ is absent; R* is -C; alkylene-~; each R° is independently C5-Cs alkyl; R is
H or halo; and RY is halo. In some embodiments, RY is cvclopropyl; R™ is absent; R* is - alkylene-;
cach R is independently methyl; R® is Hor F, and RY s H. In some embodiments, R’ is cyclopropyl;
R’ is absent; R*is -Cs alkvlene-; cach R’ is independently methvl, R isHor F, and R¥ is F.

{3300} In some embodiments of Formula (I-B-a), (1-C-a), ({-B-a), (I-E-a), (I-F-a}, or (}-G-a). ora
pharmmaceutically acceptable salt thereof, R is C5-Cs cycloalkyl; one R™ is present, which is €1-Cs
atkyl; R* is -C; alkviene-; each R is independently Ci-Cs alkyl; RS is H or hale; and R is halo. In
some embodiments, R is cyclopropyl; one R™ is present, which is methyl; R* is -(; alkylene-; each
R® is independently methyl; RY is Hor F; and RY is F. In some embodiments, R is C3-Cs cycloalkyl;
one R™ is present, which is Ci-Cs haloalkyl; R* s -Cs alkvlene-; each R° is independently €;-Cs alkyl;
R® is H or halo; and R is halo. In some embodiments, R! is cyclopropyl; one R” is present, which is
-CFa R is - alkylene-; cach R’ is independently methyl RS isHor Fy and R is F. In some
embodiments, R' is C3-Cy oycloalkyl: one R is present, which is Cs arvl; R is -C; alkvlene-; each R®
is independently Ci-Cs alkyl; RY is H or halo; and RY is halo. Tn some embodiments, R’ is
cyclopropyl; one R™ is present, which is phenyl; R* is -Cs alkyiene-; cach R’ is independently methyl;
R% isHor F; and R% is F. In some embodiments, R’ is C5-Cy cycloatkyl; one R7 is present, which is
C5-Cs eycloalkyl; R* is -C; alkylene-; each R is independently C1-Cs alkyl; RY i1s H or balo; and R is
halo. Tn some embodiments, R' is cyclopropyl; one R™ is present, which is cyclopropyl; R is -C3
atkylene-; each R* is independently methyl, RS isHor F; and RS is F.

{6301} In some embodiments, the compound of Formula (1) ts a compound of Forouda (8-C-a), (1-D-

a), or (I-E-a}, or a phammaceutically acceptable salt thereof.
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{0302} In some embodiments of Formula (I-B), (]-C), (1-D), (-}, (-F), or §-G), wherein R% is
hvdrogen and R* is -Cs alkylene-, the compound is of Formula (1-B’-a), (1-C’-a), (I-D’-a}, (I-E’-a),
(1-F’-a), or (]-G7-a):

(ﬁga}g_g COOH (5?73){)‘2 COOH
Savy AR
_,/ 4 eyl
i M i
RE O\ ® a}o@ R¥ \ R %Gnﬁ
NN O N 0
| o' o
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5R L mER
RE R a-p-a.  RYR (1C7-a).
{Ff?a}a-z COOH COOH
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. N, N— (R X 4
LN IR Y e
M o
O
R‘ﬁ
s !5 Rﬁ !
R (1-D’-a), (1-E’-a).
CO0OH

(1-F’-a), or {(I-G-3),

or a pharmaceutically acceptable salt thereof, comprising 0 R” groups (whereby R™ is absent}, or 1, 2,
3, 4, or § independent R™ groups, and further comprising 0 R™ groups (whereby R* is absent), or 1, 2,
3,4, 5, or 6 independent R* groups.

{8303] In some embodiments of Formda (B-B’-a), (1-C-a), (-D’-a), (1-E’-a}, ({-F’-3), or {}-G"-2),
ot a pharmaceutically acceptable salt thereof, R} is halo; R™ is absent; R* is absent; cach R is
mdependently Ci-Co alkyl; RY is H, halo, or -OH; and R is H. In some embodiments, R'is Bror 1,
R is absent; R™ is absent; cach R is independently methvl, RY is H F. or -OH; and RY is H. In
some embodiments, R! is Br; R™ is absent; R* is absent; each R® is independently methyl; RS is Hor
F:and R% 1s H. In some embodiments, R is CL; R7 is absent; R* is absent; cach R is mdependently
methyl; RY is Hor -OH; and RY s H.

{8304} In some embodiments of Formulda (B-B’-a), (1-C’-a), ({-D’-a). ((-E’-a), (I-F -2}, or (]-G"-a),
or a pharmaceutically acceptable salt thereof, R is C3-Cy oycloalkyl; R is C-Cs alkyl, C-C
haloalkyl, Us aryi, or U5-Cs eyeloalkyl; R® is absent; each R is independently €)-Cs alkyl; R isHor

balo; and R® is H or halo. In some embodiments, R’ is C:-Cs cvcloalkyl; R™ is absent; B* is absent;
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each R’ is independently Ci-Cs alkyl; RY is H or halo; and RY is H. In some embodiments, R is Cs-
Cy cycloalkyl; R is absent; R* is absent; each R° is independently Ci-Cs atkyl; RY is H or halo; and
RY is halo. In some embodiments, R! is cyclopropyl; R™ is absent; R™ is absent; cach R is
independently methyl R% is Hor F. and RY is H. In some embodiments, R! is cvelopropyl; R™ is
absent; R™ is absent; each R* is mdependently methyl: RS is Hor F; and RS s F.
{83053] In some embodiments of Formula (I-B’-a), (1-C’-a), (I-’-a), (|-E’-a}, (I-F’-a), or (-G"-a),
or a pharmaceutically acceptable salt thereof, R is C3-Cy cycloalkyl; 1 R™ is present, which is C-Ce
atkyl; R* is absent; cach R’ is independently C1-Ce alkyl; R® is H or halo; and R is halo. In some
embodiments, R is cyclopropyl; one R”™ is present, which is methvl; R* is absent; each R is
independently methyl; R% is Hor F; and R® is F. In some embodiments, R is (5-Ca cveloalkyl; one
R is present, which is R™ is C;-Cs haloalkyl, R* is absent; each R° is independently (-Cq alkyl R
is H or halo; and R is halo. In some embodiments, R! is cyclopropyl; one R is present, which is -
CF;; R™ s absent; each R’ is independently methyl; R® is Hor F;, and RY is F. In some embodiments,
R! is C5-Ca oyeloalkyl; one R™ is present, which is Cs arvl; R* is absent; each R® is independently Ci-
e alkyl; R® is H or halo; and RY is halo. In some embodiments, R’ is cyclopropyl: one R™ is present,
which is phenyl; R* is absent; cach R is independently methyl; R® is Hor F; and RY is F. In some
embodiments, R' is C3-Cy cycloalkyl; one R7 is present, which is C-Cs cyeloalkyl; R* is absent; cach
R 15 independently C-Cs alkyl; RS is H or halo; and R is halo. In some embodiments, R! is
cyclopropyl; one R™ is present, which is cyclopropyl; R™ is absent; each R is independenily methyl;
R¥isHorF;and R* is F.
{6306} In some embodiments, the compound of Formula () is a compound of Formula (1-C-a), (§-
B’-a}, or (I-E’-a), or a pharmaceutically acceptable salt thereof.
[6367] In some embodiments of Fornmula (1-A), wherein R® is absent (or R? is hydrogen) and R® and
R’ are jomed to form a S-membered monocyclic heterocyelyl ring, the compound is of Formula (8-J):
%2

/\N““R4
R ) { “cooH

R KR -9,
or a pharmaceutically acceptable salt thereof, comprising § R™ groups {whereby R™ is absent), or 1 or
2 independent R™ groups.

[0308] In some embodiments of Formula (I-J), or a pharmaceutically acceptable salt thereof, R! is (4~
Ce haloalkyl or C5-Cs cycloalkyl; R™ is absent; R is ~{1-Ce alkvlene-; cach R’ is independently C,-Ce
alkyl: R®is H; R is halo or H; and R® is halo or H.

[3309] In some embodiments of Formula (I-8), or a pharmaceutically acceptable salt thereof, RUis G-
Cs haloalkyl; R7 is absent; R* s -Cy-(s alkvlene-; each R® is independently C-Cs alkyl; R® is H; R
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is halo or H; and R is halo or H. In some embodiments, R is CFs; R™ s absent; R* s ~(5 alkvylene-;
each R° is independenily methyl; RS is H; R¥ is F or H; and RY is F or H. In some embodiments, R! is
CFi; R™ is absent; R* is -(; atkyienc-~; cach R is independently methyl, RO s Hy R is For H: and RY
is F. In some embodiments, R! is CFs; R™ is absent; R* is (s alkvlene-; each R is independently
methvh REGsHL R is ForH; and RS is HL

[0319] In some embodiments of Formula (I-J), or a pharmaceutically acceptable salt thereof, R! is Ci-
(¢ haloalkyl, R7 is absent; R* is -(1-C; alkylene-; each R’ is independently €;-Cs alkyl; R%is H; RY
is halo; and R% is halo or H. In some embodiments, R' is CFs; R™ is absent; R* is -Cs alkylene-; each
R’ is independently methyl; RO is H; R® s F, and R s F or H. In some embodiments, R? is CF;; R™
is absent; RY is -Cs alkylene~; cach R° is independently methyl R® is H; R® is F; and RY is F. In some
embodiments, R is CFa; R™ is absent; R* is -C; alkvlene-; each R° is independently methyl; RS is H;
R isF.and R¥ isH.

{6311} In some embodiments of Formula (I-J}, or a phammaceutically acceptable salt thereof, R is (-
(s haloatkyl, R7* is absent; RY is -(1-Cs alkylene-; cach R® is independently C,-Cs alkyl; RS is H; RY
is H; and RY is halo or H. In some embodiments, R! is CF;; R7 is absent; R* is -Cs alkiylene-; each R°
is independently methyi; R®is H; R is H; and R® is F or H. In some embodiments, R is CF3; R is
absent; R* is -C; alkylene-; each R is independently methyl; R® is H; R is H; and R% is F. In some
embodiments, R'is CFy; R™ is absent; R* is -C: alkylene-; each R is independently methyl; R is H;
R¥ isH;and R is H.

{3312} In some embodiments of Formula (I-§). or a pharmaceutically acceptable salt thereof, R is Cs-
Cs cycloalkyl; R™ is absent; B* is -C-Cs alkylene-; cach R is independently C1-Cs alkyl; R¥is H; RS
is halo or H; and RY is hale or H. In some embodiments, R! is cyclopropyl: R™ is absent; R* is -C;
atkylene-; cach R' is independently methyl, RS is H; R% is For H; and R is F or H. In some
embodiments, R' is cyclopropyl; R is absent; R* is -(; alkylene-; each R is independently methvi;
RO 1s H: R® is For H; and R is F. In some embodiments, R! is cyclopropyl; R™ is absent; R*is -C;
alkylene-; each R’ is independently methyl, RO is H; RO is For H, and R¥ is H.

13313} In some embodimenis of Formula (I-8), or a pharmaceutically acceptable salt thereof, R is Ca-
Cs cycloalkyl: R is absent; R* is -{-Cs alkylene-; each R’ is independently C-Ce alkyl; R is H; R®
is halo; and RY is halo or H. In some embodments, R’ is cyclopropyl; R™ is absent; R* 15 -C:
alkylene-; each R” is independently methyl; R® is H; R® is F; and B is F or H. In some embodiments,
R! is cyclopropyl; R™ is absent; R is -C; alkylene-; cach R is independently methyl, R is H. RV is F;
and R% is F. In some embodiments, R} is cyclopropyl; R™ is absent; R* is -Cs alkyiene-; cach R’ is
indopendently methyl, ROis H; RY is F; and R” is H.

8314} In some embodiments of Formula (I-F), or a pharmaceutically acceptable salt thereof, R is Co-
Cs cycloalkyl; R is absent; R* is -C-Cs alkylene-; each R is independently C-Co alkyl, RO is H; RS
is H; and R is halo or H. In some embodiments, R is cvclopropyl: R™ is absent; R* is -Cs alkylene-;

cach R’ is independently methyl: R%is H; R is H: and R¥ is F or H. In some embodiments, R is

35



WO 2025/106863 PCT/US2024/056195

cyelopropyl; R™ is absent; R* is -Cs alkylene~; cach R is independently methyl; R® is L R is H: and
R is F_In some embodiments, R! is cyclopropyl; R is absent; R? is -C; alkylene-; cach R is
independently methvl RS is H; RS is H; and RY is H.
{6318} In some embodiments of Formula (I-F), wherein R* is a -Cs alkviene-, the compound is of
Formuta (I-3):

(r7d COOH

0-8

(-7},

or a pharmaceutically acceptable salt thercof, comprising 0 R” groups (whereby R”™ is absent}, or 1 or
2 independent R™ groups, and further comprising 00 R* groups (whereby R* is absent), or 1,2, 3, 4, 5,
or 6 mdependent R groups.

[6316] In some embodiments of Formula (1-J°), or a pharmaceutically acceptable salt thereof, R! is
C1-Cs haloalkyl or C5-Cs cyeloalkyl; R™ is absent; sach R is independently Ci-Cs alkyl; RO is H; RS
is halo or H; and R® is halo or H.

{8317} In some embodiments of Formula (I-§°), or a pharmaceutically acceptable salt thereof, R is
C-Cs haloalkyl; R™ is absent; cach R is independently C;-Cs alkyl: R® is H; RY is halo or H; and RY
is halo or H. In some embodiments, R is -CFs; R™ is absent; each R’ is independently methyl; RS is
H: RS is ForH; and RY is F or H. In some embodiments, R is -CFs; R™ is absent; cach R’ s
independently methyl, R is H; R® is For H; and R¥ is F. In some embodiments, R' is -CFs; R™ is
absent; cach R’ is independently roethyl; RS s H: R is For H; and R¥ s H.

{0318} In some embodiments of Formula (I-F}, or a pharmaceutically acceptable salt thereof, R} is
(1-Cs haloalkyl; R i absent; cach R® is independently Ci-Cs alkyl; RO is H: RY is halo; and RY is
halo or H. In some embodiments, R! is -UF;; R’ is absent; each R® is independently methyl; RS is H;
R% is F: and RY is F or H. In somc embodiments, R* is -CFa; R7 is abscot; cach R is independently
methyl; R%is H; RY is F; and RY is F. In some embodiments, R' is ~CF;; R” is absent; each R is
independently methyl, RO is H; R® is F; and RV is HL

{3319} In some embodiments of Formula (I-F), or a pharmaceutically acceptable salt thercof, Rl is
C1-Cs baloalkyl; R is absent; cach R’ is independently C-Ce alkyl; R is H; R s H; and RY is halo
or H. In some embodiments, R} is -CF;; R™ is absent; each R” is independently methyl; RO is H; R is
H; and RY is F or H. In some embodiments, R' is -CFs; R is absent; each R is independently
methyl; RS is H; RY is H; and R® is F. In some embodiments, R! is -CFs; R™ is absent; each R’ is

mdependently methy!; RPis H; R® is H; and R% is H.
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[3328] In some embodiments of Formula (I-§), or a pharmaceutically acceptable salt thercof, R is
C5-Cs eycloalkyl; R™ is absent; each R is independenity Ci-Cs alkyl; R® is H; RY is halo or H; and RY
is halo or H. In some embodiments, R! is cyclopropyl; R is absent; each R is independentlv methyl;
Réis H; R is For H: and RY is F or H. To some embodiments, R’ is cvclopropyl; R™ is absent: each
R’ is independently methyl; R®is H; R¥ is For H; and R is F. In some embodiments, R s
cvelopropyl; R™ is absent; cach R is independently methyl, R s H; R s For o and RV s H. In
some embodiments, R! is C3-Us cycloalkyl; R™ is absent; each R® is independently Ci-Cs atkvl; R® is
H; R is halo; and R® is halo or H. In some embodiments, R! is cyclopropyl; R™ is absent: each R’ is
ndependently methyl; R is H; RV is F; and R® is F or H. In some embodiments, R! is cvclopropyh:
R is absent; each R is independently methyl, R is H; RS is F; and R is F. In some embodiments,
R is cvelopropyl R™ is absent; cach R° is ndependently methyl; RO s H R is F, and R% is H.
{6321] in some embodiments of Formula {(I-J°), or a pharmaceutically acceptable salt thereof, Rl is
C3-Cs cycloalkyl; R™ is absent; each R® is independently C1-Cs alkyl: R%is H; RY is F; and R is halo
or H. In some embodiments, R' is cyclopropyl: R™ is absent; cach R’ is independently methyl; R® is
H; R® is H; and R® is F or H. In some embodiments, R' is cyclopropyl; R is absent; cach R’ is
mdependently methyl; R® is H: R is H; and RY is F. In some embodiments, B! is cyclopropyl; R™ is
absent; each R is independently methyl; R® s H; R is H; and R* 1s H.

[€4322] Tn some embodiments of Formula (I-J), wherein R® is hydrogen, the compound is of Fornula

({-d-a):

7
{;% Yoz
& / NmRi
R ) COOH
N ¢
s
R'f
a5 R5
RY R (1-3-a),

or a pharmaceutically acceptable salt thereof, comprising 0 R™ groups (whereby R is abseat), or | or
2 independent R™ groups.

[8323} In some embodiments of Formula (¥-J-a), or a pharmaceutically acceptable salt thereof, R is
C1-Cs haloatkyt or C3-Cs cycloalkyl; R is absent: R* is -C3-C alkylene-; cach R’ is independently
C1-Cs alkyl; RY is hato or H; and R is halo or H.

11324} In some embodiments of Formula (I-J-a), or a pharmaceutically acceptable salt thereof, R is
C-Ce haloalkyl;, R™ is absent; R 15 -C1-Cs alkylene~; cach R is independently C-Ce alleyl; R® is halo
or H; and RY is halo or H. In some embodiments, R} is -CF:; R” is absent; R* is -C; alkylene-; each
R’ is independenity methyl; RY is F or H; and R® is F or H. In some embodiments, B! is -CFy; R™ s
absent; R* is -C; alkvlene-; each R* is independently methyl; RS is F or H; and RY is F. In some
embodiments, R! is -CF;; R™ is absent; R is -C; alkylene-; each R’ is independently methyl; R is F

orH and R isH.
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{3325} In some embodiments of Formula (I-J-a), or a pharmaceutically acceptable salt thereof, R’ is
C-Co haloalkyl, R™ is absent; R* is (- alkylene-; each R is independently €1-Co alkyl; RS is
halo; and RY is halo or H. In some embodiments, R! is -CF;; R is absent; R* is -Cs alkvlene-; each
R is independently methyl R® is F; and RY is F or H. In some embodiments, R! is -CF3, R™ is
absent; R* is -5 alkylene~; each R is independently methyl, RY is F; and R 1s F. In some
embodiments, R! is ~CF3; R™ is absent; R? is -Cs alkylene-~; cach R’ is independently methyl, RY is F,
and R% is HL

{8326} In some embodiments of Formula (-J-a), or a pharmaceutically acceptable salt thereof, R is
C-Cs haloatkyvl; R™ is absent; R* is -1~ alkviene-; cach R is independently Ci-Cs alkyl; R is H;
and RY is halo or H. In some embodiments, R! is -CF; R7 is abseni; R* is -C; alkylene-; each R¥ i
independently methyl; RY is H; and R® is F or H. In some embodiments, R! is -CF;; R™ is absent; R*
is -Cs alkylene-; cach R’ is independently methyl; RY is H; and R® is F. In some embodiments, R' is -
CF;; R7 is absent; R* is -C; alkylene~; each R® is independently methyl; R® is H; and R is H.

0327} In some embodiments of Formula (I-J-a), or a pharmaceutically acceptable salt thereof, RY ig
5-Cs eycloalkyl; R™ is absent; R* is -(;-Cs alkylene-; each R is independently C1-Co alkyl; R is
halo or H; and RY is halo or H. In some embodiments, R is cyclopropyl; R™ is absent; R*is -Cs
alkylenc-~; each R’ is independently methyl; RY is F or H; and R is F or H. In some embodiments, R'
is cvclopropyl; R™ is absent; R* is - alkylene-; each R is independently methyl; R® is F or H; and
RY is F. In some embodiments, R! is cyclopropyl; R™ is absent; R* is -C; alkylene-; cach R° is
independently methyl; R% is F or H; and RY is HL

{6328] In some embodiments of Formula (-J-a), or a pharmaceutically acceptable salt thereof, Rl is
C3-Cs eycloalkyl; R™ is absent; R* is -C1-Cs alkylene~; each R’ is independently C;-Cs alkyl; RS is
halo; and R® is halo or H. In some embodiments, R! is cyclopropyl; R™ is absent; R* is -5 alkylene-;
cach R’ is independently methyl; RY is F; and R® is F or H. In some embodiments, R’ is cyclopropyl;
R’ is absent; R*is -C; alkvlene-; cach R’ is independently methyvl; RY is F; and R® is F. In some
embodiments, R' is cyclopropyl; R" is absent; R* is -C; alkylene-; each R’ is independently methy!;
RYisFiand RY is H.

{3329} In some embodiments of Formula (I-J-a), or a pharmaceutically acceptable salt thereof, R is
Cs-Cs cycloalkyl; R™ is absent; R* is -C)-Cs alkylene-; cach R is mdependently C-Cs alkyl; R is H;
and RY is halo or H. In some embodiments, R' is cyclopropyl: R™ is absent; R? is -C; alkviene-; each
R’ is independently methyh RY is H; and R® is F or H. In some embodiments, R' is cyclopropyl, R
is absent; R* is -(; alkylene-; each R’ is independently methyl; R® is H: and R is F. In some
crabodiments, R' is cyclopropyvl; R™ 1s absent; R* 1s -C; alkyvlene~; cach R’ is independently methyl;

R s H; and RY s HL
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{0338} In some embodiments of Formula (I-§-a), wherein R is hydrogen and R* is ~Cs alkylene-, the

compound is of Formula (§-8-a)

(I-J-a},

or a pharmaceutically acceptable salt thereof, comprising 0 R™ groups (whereby R™ is absent), or 1 or
2 independent R™ groups, and further comprising § R* groups (whereby R* is absent}, or 1, 2,3, 4, 5,
or 6 independent R* groups.

{0331} In some embodiments of Formula (I-§'~a), or a pharmaceutically acceptable salt thereof, R s
C1-Cs haloalkyl or (53-Cs cyeloalkyl; R™ is absent; cach R is independently Ci-Cs alkyl; R® is halo or
H: and RY s haloor H.

{6332} In some embodiments of Formula (1-§-a), or a pharmaceutically acceptable salt thereof, R' is
C1-Cs haloalkyl; R™ is absent; each R is independently Ci-Cs alkyl; R® is halo or H; and R® is halo
or H. In some embodiments, R’ is CF;; R™ is absent; each R is independently methyl; R® is F or H;
and R is F or H. In some embodiments, R' is CF;; R™ is absent; each R is independently methyl; R
is F or H; and R 15 F. In some embodiments, R’ is CFs; R7 is absent; each R’ is independently
methyl, R is For H; and RS is HL

1333} In some embodimenis of Formula (I-F-a), or a pharmaceutically acceptable salt thereof, R! is
C-Cs haloalkyl: R is absent; each R is independently C-Ce alkyl; R is halo; and R is halo or H.
in some embodiments, R! is CF5; R is absent; cach R® s independently methyl; RS is Fiand R s F
or H. In some embodiments, R} is CF3; R™ is absent; each R’ is independently methyl; R is F; and
RY ig F. In some embodiments, R' is CFs; R™ is absent: each R’ is independently methyl: RY is F; and
R isH.

{3334} In some embodiments of Formula (¥-§°-a), or a phamaceutically acceptable salt thereof, R is
C1-Cs haloalkyl; R™ is absent; each R is independently C;-Cs alkyl: R is H; and RY is halo or H. In
some embodiments, R is CF;; R ig absent; cach R’ is independently methyl, RS is H; and RS is For
H. In some embodiments, R! is CF3; R7 is absent; each R is independently methyl; RY is H; and RY
is F. In some embodiments, R! is CFs; R™ 15 absent; cach R’ is independently methyl; R® is H; and
RYis H

[6335] In some embodiments of Formula (I-F-a), or a phamnaceutically acceptable salt thereof, R! is
(+-Cs cycloalkyl; R™ is absent; cach R® is independently Ci-Ce alkvl; RY is halo or H; and RY is halo
or H. In some embodiments, R' is cyclopropvl; R7 is absent; cach R 1s independently methyl; R® is F

or H; and R is F or H. In some embodiments, R’ is cyclopropyl; R7 is absent; cach R’ is
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mndependently methyl R% is F or H; and RY s F. Tn some embodiments, R’ is eyclopropyl; R™ is
absent; cach R’ is independently methyl; R® is F or H; and R is H.

[6336] In some embodiments of Formula (§-F-a), or a pharmaceutically acceptable salt thereof, R! is
C5-Cs eyeloalkyl; R™ is absent; each R’ is independently Ci-Cs alkyl: RY is halo; and RS is halo or HL
In some embodiments, R! is cvclopropyl; R™ is absent; each R® is independently methyl; RY is F; and
RY is F or H. In some embodiments, R! is cyclopropyl; R’ is absent; each R’ is independently
methyl; R% is F; and R is F. In some embodiments, R! is cyclopropyl; R is absent; each R’ is
independently methyl; RS is FLand RY is H.

{8337] In some embodiments of Formula (1-J°-a), or a phammaceutically acceptable salt thereof, R’ is
Cs-Cs cycloalkyl; R™ is absent; each R is independently C-Cs alkyl R is H; and R¥ is haloor H. In
some embodiments, R is cyclopropyl; R™ is absent; cach R° is independently methyl R® is H; and
R is F or H. In some embodiments, R' is cyclopropyl; R is absent; cach R’ 1s independently
methyl; RY is H; and R® is F. In some embodiments, R is cyclopropyl; R is absent; cach R’ is
independently methyl: RS is H; and R¥ is H.

{8338} In some embodiments of Foronda (1-§7-a), the compound has the following (R}
stereochemistry to provide a compound of Formula (3-3"-a-R}):

78 COOH
(R a}(}_g /

e
Re N—/1R* 06
R

O

(I-F-a-R).

or a pharmaceutically acceptable salt thereof, comprising 0 R™ groups {whereby R™ is absent), or 1 or
2 independent R™ groups, and further comprising 0 R® groups (whereby R* is absent), 0r 1,2, 3,4, 5,
ot 6 independent R* groups.

{8339} In some embodiments of Formula (1-§'-a-R). or a pharmaceutically acceptable salt thereof, R
ts Ci+Cs haloalkyl or C:-Cs cyeloalkyl; R™ is absent; each R is independently C;-Co alkyl; RY is halo
or H; and R® is halo or FL

1349} In some embodiments of Formula (1-F-a-R), or a pharmaceutically acceptable salt thereof, R!
is C,-Cs haloalkyl; R™ is absent; each R’ is independently C-Cs alkyl: RY is halo or H: and RY is halo
or H. In some embodiments, R} is -CF;; R™ is absent; each R’ is mdependently methyl; R® is F or H;
and R is F or H. In some embodiments, R! is -CF;; R is absent; each R is independently methyi;
R® is For H; and R is F. In some embodiments, R' is -CFy; R is absent; each R’ is independently
methyl; R isForH, and RY s HL

[3341] In some embodiments of Formula (I-§'-2-R), or a pharmaceutically acceptable salt thereof, R’
is Ci+Cs haloalkyl; R™ is absent; each R® is independently Ci-Co alkyl; RS is halo; and R® is halo or

H. In some embodiments, R is -CF;; R™ is absent; each R° is independently methyl; R® is F; and RY
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is F or H. Tn some embodiments, R’ is -CFs; R™ is absent; each R’ is independently methvl; RY is F,
and RY 15 F. In some embodiments, R! is -CF5; R™ is absent; each R is independently methyl; RS is
Frand RS is H.

{6342] In some embodiments of Formula (I-F-a-R), or a pharmaceutically acceptable salt thereof, R!
is C1-Cs haloalkyi; R™ is absent; cach R is independently Ci-Cs alkyl; R® is H; and R is halo or HL
In some embodiments, R} is -CFs; R™ is absent; each R° is independently methyh R* is H; and RS s
F or H. In some embodiments, R! is -CF;; R™ is absent; each R is independently methyl; R® is H: and
R is F. In some embodiments, R’ is -CF;; R” is absent; each R’ is independently methyl; RY is H;
and R is H.

13343} In some embodimenis of Formula (I-8-a-R), or a pharmaceutically acceptable salt thereof, R
is C+-Us cycloalkyl: R™ is absent; each R® is independently C1-Cq alkyl; R* ishalo or H; and R% is
halo or H. In some embodiments, R is cvelopropyt; R™ is absent; each R is independently methyl;
RY is For H; and RY is F or H. In some embodiments, R! is cyclopropyl; R™ is absent; each R is
independently methyl: RS is F or H: and RY is F. In some embodiments, R! is cvclopropyl: R™ is
absent; each RY is independently methyl; R® is For H; and R¥ is H.

[8344} In some embodiments of Formula (§-§°-a-R). or a pharmaceutically acceptable salt thereof, R
is (5-Cs cyeloalkyl: R™ is absent; each R’ is independently C:-Cs alkyl; R is halo; and RY is halo or
H. In some embodiments, R’ is cyclopropyl; R™ is absent; each R’ is independently methyl; R® is F;
and RY is F or H. In some embodiments, R! is cvelopropyl; R™ is absent; each R® is mdependently
methyl; RY is F; and R is F. In some embodiments, R! is cyclopropyl; R’ is absent; each R’ is
independently methyl, RY is F, and RY is H.

{0345} In some embodiments of Formula (I-F-a-R), or a phanmaceutically acceptable salt thereof, R!
is {3-Cs cveloalkyl; R™ is absent: each R® is independently Ci-Co alkyl; R® is H: and R is halo or HL
In some embodiments, R is cyelopropyl; R™ is absent; each R° is independently methyl; R® is H; and
RS is F or H. In some embodiments, R! is cyclopropyl; R7 is absent; cach RY is independently
methyl RS 15 H: and R is F. In some embodiments, R' is cyvclopropyl; R™ is absent; each R is
independently methyl: R® is H; and R is H.

3346} In some embodiments of Formula (-§"-a), the compound has the following (5)
stereachemistry to provide a compound of Fomula (-1 -a-5):

(R74) oz CO0H

(1-F-a-8},
or a pharmaceutically acceptable salt thereof, comprising 0 R7 groups (wherehy R™ is absent), or 1 or

2 independent R™ groups, and further comprising {0 R® groups (whereby R* is absent), or 1,2, 3,4, 3

>
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or 6 independent R* groups.

13347} In some embodimenis of Formula (1-F-a-8), or a pharmaceutically acceptable salt thereof, R!
is C;-(s haloalkyl or C5-Cs cyeloalkyl; R™ is absent; each R is independently C-Cs alkyl; R® is halo
or H; and RY is halo or H.

{0348} In some embodiments, R' is C~Cs haloalkyl; R”™ is absent; each R” is independently C-Co
alkyl; RS s halo or H; and R® is halo or H. In some embodiments, R! is -CFx; R™ is absent; cach R’ is
independently methyvl; R® is F or H; and R¥ is F or H. In some embodiments, R is -CFy; R™ is
absent; cach R is independently methyl; RY is F or H; and R is F. In some embodiments, R' is -CFs;
R’ is absent; each R’ is independently methyl; R® is For H; and R® is H.

13349} In some embodimenis of Formula (I-F-a-8), or a pharmaceutically acceptable salt thereof, R!
is C1~-Cs haloalkyi; R is absent: each R is independently C;-Cs alkyl; R® is halo; and R is halo or
H. In some embodiments, R' is -{F;; R™ is absent; each R® is independently methyl; R is F; and RY
is F or . In some embodiments, R' is -CF;; R™ is absent; each R" is independently methyl; R s F;
and R% is F. In some embodiments, R' is «CFs; R™ is absent; cach RO is independently methyl; RY ig
Foand R is H.

{8350 In some embodiments of Formula (£-°-a-8), or a pharmaceutically acceptable salt thereof, R
is C-Cs haloalkyl; R™ is absent; each R’ is independently C;-Cs alkyl; R® is H: and R® is halo or H.
In some embodiments, R’ is -CF:; R™ is absent; each R is independently methyl; RS is Hoand R is
F or H. In some embodiments, R! is -CF3; R is absent; each R is independently methyl, R® is H; and
RY is F. In some embodiments, R! is -CF3; R” is absent; each R is independently methyl; R® is H;
and RV is H.

{0351} In some embodiments of Formula (I-F-a-8), or a pharmmaceutically acceptable salt thereof, R!
is {3-Cs cveloalkyl; R™ ig absent; each R® is independently Ci-Co alkyl; RS is halo or H; and R® is
halo or H. In some embodiments, R! is cvclopropyl; R™ is absent; cach R® is independently methyl;
RS is F or H; and RY is F or H. In some embodiments, R is cyvelopropyl; R™ is absent; cach R is
mdependently methyl; R% is F or H; and R® is F. In some embodiments, R’ is evclopropyl; R is
absent; cach RY is independently methyl; R® is F or H; and R is HL

{3352} In some embodiments of Formula (I-F-a-8), or a pharmaceutically acceptable salt thereof, R
is C:-Cs cveloalkyl; R™ is absent; cach R’ is mdependently C,-Cs atkyl; R® is halo; and RY is halo or
H. In some embodiments, R is cyclopropyl: R™ is absent; cach R’ is independently methyl; R® is F;
and R% is F or H. In some embediments, R' is cyclopropyl; R™ is absent; each R® is independently
methyl; R® is F: and RY is F. In some embodiments, R' is cyclopropyl; R is absent; cach R’ is
indopendently methvh RS is F; and R is H.

[3353] In some embodiments of Formula (1-F'-2-8), or a pharmaceutically acceptable salt thereof, R
is Ca-(s cycloalkyl; R™ is absent; each R® is mdependently C-Cs alkyl; R is H; and RY is halo or HL
in some embodiments, R! is eyclopropyl; R™ is absent; each R is independently methyl; RY is H; and

R% 15 F or H. In some embodiments, R is cvelopropyl; R™ is absent; cach R’ is independently
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methyl; RY is H; and R is F. In some embodiments, R is cyclopropyl; R7 is absent; each R is
independently methyl; R% is H; and R% is H.

16354} Inx some cmbodiments, the compound of Foromuda (F) is a compound of Formula (3-47-a-R}, or
a phammaceutically acceptable salt thercof

{8355} In some embodiments, the compound of Formula (¥} is selected from any one of the
compounds of Tables 1 and 2A-2B, or a pharmaceutically acceptable salt thereof. The below Tables
1 and 2A-2B also provide the location of the compound in the Examples (Ex) by Example Number
{Ex) or as provided in Table B (TA) of the Examples. The Asterix (¥} next o the Compound Number
{(#) signifies that stereochemistry has been arbitrartly or rationally assigned.

{3356} In some embodiments, the compound of Foromdda (I} is a non-iomized compoond {e.g., free
acid) selected from any one of the compounds of Tables § or 2A-2B.

16357} I some cmbodiments, the compound of Foromuda (B} is a salt {e.g., pharmaceutically

acceptable salt) selected from any one of the compounds of Tables 1 or Tables 2A-2B.

Table 1. Compounds of Formula 1

Ex # Compound Structure/Name
COOH
F \ N
i ] NN

o]
o RN 0 /}k\
i 1-OtBu ! O

tert-butyl 4-(3-(5-bromo-7-fluore-3,3-dimethyl-2-oxomdolin-1-yi}-2-
oxopvridin-1{ZHvibutancate
COOH

TA 2

4~{3-(5-cyclopropyl-7-fluoro-3,3~-dimethyl-2~oxoindohn-1 -yl)-2-oxopyrdin-
HZH)-vl)butanoic acid
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Table 1. Compounds of Formula i

Ex

#

Compound Structure/Name

TA

COOH

4-(3-{5-cvclopropyi-4,7-diffuore-3, 3-dimethyl-2-oxoindolin-1-yi}-2-
oxopyridin-1{2H}-vy)butanocic acid

b

4-(3-(5-cvclopropyl-4,7-difluoro-3, 3-dimethyi-2-oxoindolin-1-yl}-4-methyl-
2-oxopyridin-1{ZH)-vl}butanoic acid

[

4A

COOH

ol

{Say-4-(3-(5-cyclopropyl-4,7-diffuoro-3 3-dimethyl-2-oxoindolin- I -y1}-4-
methyl-2-oxopvrdin-1(ZH)-vDbutanocic acid

b

4B*

COOH

{Ra}-4-(3-(5-cyclopropyl-4,7-difluorn-3,3-dimethyl-2-oxomdolin- L -y1)-4-
methyi-2-oxopvridin-1(2H)-vDbutanoic acid

N2

4-OMe

F

7
~N

Qv
/"*>—G
\m N—
[¢]
=0

methyl 4-3-(5-cyclopropyl-4, 7-difluore-3,3-dimethyl-2-oxoindolin- 1 -yi}-4-
methvl-2-oxopyrdin~- 1 2H)}-yhbutanoate
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Table 1. Compounds of Formula i

Ex # Compound Structure/Name

COOH

4-(3-(S-cyclopropyi-4,7-diflucro-3,3-dimethyl-2-oxomdolin- 1-91}-5-methvi-
2-oxopyridin-1{Z2H}-vDbutanoic acid

5-OMe

(V8]

methyl 4-(3-(5-cyclopropyl-4, 7-difluoro-3.3-dimethyl-2-oxoindolin- 1 -yi}-5-
methyvl-2-oxopyridin-1{2H}-ybBbutanocate

4-(3-(3-cvelopropyl-4, T-difluoro-3 3-dimethyl-2-oxoindolin- 1-y1)-6-methyl-
2-oxopyridin-1 CH)vhibutanoic acid

4 6-Ode

methyl 4-G-(5-cyclopropyl-4, 7-diftuore-3,3-dimethyl-2-oxoindolin-1-yi}-6-
methyl-2-oxopyndin-12H}-yhbutanocate

COOH

h
~3

4-(3~{5-chloro-T-hydroxy-3,3-dimethyi-2-oxomndolin-1-v1}-2-oxopyridin-
H{2H)-vDbutanoic acid
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Table 1. Compounds of Formula i
Ex #

Compound Structure/Name

5 7-(3Bu N o
s
e
o ]

tert-butyl 4-(3-(5-chloro-7-iodo-3.3-dimethyl-2-oxomdolin-1-vi}-2-
oxopyridin-{{2H}-vbutanoate

CO0H

o 8
4-(5-¢5-cvclopropyi-4,7-difluoro-3 3-dimethyl-2 ~oxoindolin- I~y -6~
oxopvrimidin-1{6H}-yhbutanoic acid
Qs
hae
N=\
F /\\ ___<N_
SN
6 8-OMe Q

methyl 4-(5-(3-cyclopropyl-4, 7-diftuore-3.3-dimethyl-2-oxotndolin-1-yi}-6-
oxepyrimidin-1{6H)-vl}butancate

/ } COOH
S ~ / ..... vy

&
A

5
o}

4-(3~(5~cvclopropyl-4,7-diftuoro-3,3-dimethyl-2-oxoindolin-1-vi)-2~
oxoquinolin-1{2H}-v)butanoic acid

~i

9-OMe

methyl 4-(3-(5-cvelopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-v1}-2-
oxoguinolin~- | {ZH)~vibutanoate
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Table 1. Compounds of Formula i

Ex

#

Compound Structure/Name

10

COOH
S

4-(3-(5-cyclopropvi-4,7-difhioro-3,3-dimethyl-2-oxoindohin- 1 -yi}-2-
oxopyrazin-1{2H-vhibutanoic acid

10-GtBy

tert-butyl 4-(3-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin- 1 -vi}-
2-oxopvrazin-1(2H)}-vhbutanoate

i1

COOH

4~(5-{5-cveclopropyi-4,7-diffuoro-3,3-dimethyl-2-oxoindolin-1-yi-6-

11-OtBu

oxopyndazin-H{eH)-vhbutanoic acid
G \//’”

ﬁ}mo

—

tert-butyl 4-(3-(5~cyclopropyl-4,7-difluore-3, 3-dimethyl-2-oxoindolin-1-v1}-
s-oxopyridazin-1{6H)-vhbutanoate

TA

4-(3~(5~cyclopropyl-4,7-difluoro-3,3-dimethyvl-2-oxomdolin-1-y1}-2-oxo-5-
{triffuoromethyvlpyridin-12H)-viibutanoic acid
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Ex

Table 1. Compounds of Formula i

#

Compound Structure/Name

TA

13

4-(3-{5~cyclopropyl-4,7-diflucro-3 3-dimethvl-2-oxoindolin--y1)-2-0x0-5-
phenvipyridin-1{2H}-yDbuatanoic acid

A

14

o)

/J\'QH
N

4-(S-cyclopropyl-3-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-
t-vi)-2-oxopyridin-1{2H)-vhbutanoic acid

TA

COOH

4-(4-¢5-cvelopropyi-4,7-difluoro-3 3-dimethyl-2-oxoindolin- -y }-3-
oxoisoqunolin-23H)-vDibutanoic acid

TA

17

COOH

4-(3~(4,7-difluoro-3,3-dimethyl-2-oxo-5-(trifluoromethyihndolin-1-vi}-2-
oxopyrazin-1{ZH)-vhibutanoic acid

i1

cooH

2-2-(3-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxomdolin-t-v1}-2-

oxopyrazin- L 2H}~vlevelopentyljacetic acid
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Table 1. Compounds of Formula i

Compound Structure/Name

Ex #
XCGGH
1§ 20A%
2-{{(18,28)-2-(3-(S-cyclopropyl-4,7-difhioro-3,3-dimethyl-2-oxoindohin-1 -
yvh-2-oxopyrazin- 1 CH-vhcvelopentyvlacetic acid
COOH
— v
E N}\ gN ")
i 208* X O
V/EY ----- )
=
F {
2-{(1R,2ZR}-2-(3-(5-cvclopropyl-4, 7-difluoro-3 3-dimethyl-2-oxoindolin- 1~
vi)-2-oxopyrazin- 1 (2H)-vljcyelopentvhacetic acid
COOH
- (R}
N \ N*{‘ S’)
i 20C* N 8]
==
2-((1R 253-2-(3-(S-cyclopropvl-4,7-difluors-3,3-dimethyl-Z-oxomdolin- 1 -
vi-2-oxopyrazin- 1 CH-vlicvelopentyvlJacetic acid
/COOH
s
o NG N B
) S L
5 20D N <
----- o

2-(18,2R)-2-(3-(5-cyclopropyl-4,7-difluore-3, 3-dimethyl-2-oxcindolin-1-
yh-2-oxopyrazin- 1 2H v Deyclopentvliacetic acid
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Table 1. Compounds of Formula i

Ex # Compound Structure/Name

1l 20A*-O8t

ethyl 2-((185,28)-23-(S-cyclopropyi-4,7-difluoro-3,3-dimethyl-2-
oxoindolin-i~vh)-2-oxopyrazin-1 CH)-vhicvelopentvhacetate

11 20B*-0OFt

cthyl 2-((1R,2R}-2-(3-(5-cyclopropyl-4,7-difluoro-3,3-dimethyi-2-
oxoindolin-{~vh-2-oxopyrazin- 1 2H-vhicvelopentvlacetate

e

—_
N N=‘~</]
I0AE. F H S}
“ OtBu 3 O
=0
\/ E /
tert-butyl 2-({(15,25)-2-(3-(S-cyclopropyi-4,7-diftuoro-3,3-dimethyl-2-
oxoindolin-i~vh-2-oxopyrazin-1 2H)-vhicyclopentvlacetate
0 —
ez
- R
o NG N
20B%- : 3q
b omu N O
K
I// ~

tert-buty] 2-{{(1R 2R}-2-(3-(S~-cvclopropyl-4.7-difluors-3,3-dimethyl-2-
oxoindolin-1-y1}-2-oxopyrazin- 1 2H}-vDeyclopentylacetate
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Table 1. Compounds of Formula i

Ex # Compound Structure/Name
200C*-
i OtBu
tert-butyl 2-{(1R258}-2-(3-(5-cvclopropyl-4, 7-diftuors-3 3-dimethyl-2-
oxoindolin-1-y1}-2-oxopyrazin- 1 ZH}-vlicvclopentyljacetate
o >L
O
%9
N B N
20D F - (R}
i ‘L? > \<o
(tBu N o]
O
Vool
tert-butyl 2-((158,2R)-2-(3-5-cyclopropyl-4,7-difluoro-3, 3~dimethvl-2~
oxoindolin-1-v1)-2-oxopyrazin-H{Z2H)-vicvclopentyllacetate
COOH
o p—

N A N

TA 21
4-(3-(3-cvelopropyl-4-fluore-3 3-dimethyi-2-oxomndolin--vi}-2-oxopyrazin-
1{2H}-y)butanoic acid

Table 2A. Compounds of Formula (§)

Compound Structure/Name

Ex #
QTOH
- i
10 16 i O

4-(3~{S-cyclopropyl-4, 7-diftaoro-3, 3-dimethyl-2-oxoindolin-{ ~v1}-2~
oxopyrrolidin-1-yDbutanoic acid
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Table 2A. Compounds of Formula (1)

Ex

#

Compound Structure/Name

10

16-0tBu

O /O\K

Ja
A

tert-butyl 4-¢3-(S-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-
y}-2-oxopvrrohdin-1-ylibutanoate

10

16A

(\N’N/\CQGH

3 e
SR O

AN
\/% )
_____ L

i

(R}-4-(3-{5-cvelopropyl-4,7-difluoro-3 3-dimethyl-2-oxoindolin-1-yl}-2-
oxopvrrolidin- 1 ~-yhbutanoic acid

16B

(/\N’/\\*”\
£ } é COOH
s
ARy N o

! 0
/

E i

{S)-4-(3-(5-cyclopropyl-4,7-diftuoro-3.3-dimethyi-2-oxoindolin- 1 -y1}-2-
oxopyrrolidin-1-viibutanoic acid

18

O OH

4-3+(5-cvclopropyl-4-fluoro-3, 3~dimethyl-2-oxomdohin- 1 -yi}-2-
oxopyrrolidin-1-yDbutanoie acid

TA

18A%

Os -OH
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Table 2A. Compounds of Formula (1)

Fx # Compound Structure/Name

{R}-4-(3(5-cvclopropyi-4-fluore-3,3-dimethyl-2-oxoindolin- 1 -vi}-2-
oxopyrrolidin-1-vhbutanoic acid

Q\\I/QH
J/

TA 18B* ® "0

e

{5)-4-(3-(3-cyclopropyl-4-fluoro-3,3-dimethyl-2 -oxoindolin-f-yi}-2-
oxopyrrolidin-1-yhbuotanoic acid

OY,OH
J

J
F
12 i9 8]
Cr
=
Fsﬁ/l\y/
F

4-(3~(4,7-ditluoro~3,3-dimethyl-2-oxo-3-(trifluoromethyindolin- 1 -y)-2-
oxopyrrolidin- 1 -yibutanoic acid

0. OH

12 19A*
(R)-4-(3-(4,7-difhworo-3.3-dimethyl-2-oxo-5-{triflucromethy Hindolin-1-
yvh-2-oxopyrrolidin- 1 -ylibutanoic acid
OsOH
N
% F
12 198 (5&\0
o
o)
e

{8)-4-(3-{4,7-diflucro-3 . 3-dimethyl-2-oxo-5-(trifluoromethylindolin-1-
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Table 2A. Compounds of Formula (1)

Fx # Compound Structure/Name

yi-2-oxopyrrolidin- 1 -yvibwtanoic acid

oy

19A*-
OiBu

tert-butyl (R)-4-(3-(4. 7-difhuoro-3,3-dimethyl-2-ox0-5-
{tnfluoromethvhindohin-1-y1}-2-oxopyrrolidin-1-yibatanocate

-Q

12 198*-0tBu

tert-butyt (8)-4-(3-(4.7-diflucro-3,3~-dimethyl-2-oxo0-5-
{(trifluoromethylindolin-1-v1}-2-oxopyrrolidin-1 -vi}butanoate

Tabile 2B. Compounds of Formula (1)

Ex # Compound Structure/Name

OTQH
J

13 22 - R

4-(3~(5-cyclopropyl-7-fhuoro-3,3-dimethyl-2-oxcindolin- 1 -yi}-2-
oxopyrrolidin- I-vhibutanoic acid

13 22-0tBu

tert-butyl 4-3-(5~-eyclopropyl-7-Huors-3, 3~-dimethyi-Z-oxomdolin-1-y1}-2-
oxopyrrolidin-1-viibutancate
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Table 2B. Compeounds of Formula {f)

Fx # Compound Structure/Name

OYGH

13 22A4%
{(R)-4-(3-(5-cyclopropyi-T-fluoro-3,3-dimethyl-2-oxoindolin- L -y1)-2-
oxopyrrolidin-1-yi}butanoic acid
O COH
§g}%
il F ;
13 22B* : A

{5)-4-(3-(3-cyelopropyl-7-fluoro-3,3-dimethyl-2-oxoindohin-1-y1}-2-
oxopvrrolidin~1~ylbutanoie acid

Q\\\YOH

TA 23 7 o
Ry
P o
o N
{

4~(3~(5-chloro-4,7~-difluoro-3 . 3-dimethyl-2-oxoindolin- E-y1}-2~
oxopyrrolidin-1-yvibutanoic acid

O OH

N
i o (R)gb
N

TA 23A%

{R}-4-(3~(5~chloro-4,7-difluoro-3,3~dimethyl-2-oxoindolin-1-y1}-2-
oxopyrrolidin-1-yDbutanoic acid
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Table 2B. Compeounds of Formula {f)

Ex #

Compound Structure/Name

TA 23B*

G\\\:;/OH

CE/ P

F
(8)-4-(3-{S-chloro-4,7-difluoro-3, 3-dimethyvi-2-oxoimdolin-1-v1)-2-
oxopyrrolidin-1-vibutanoic acid

OnOH

AN
=

T

4-(3-(5-cyclopropyl-4,7-diftucro-3.3-dimethyl-2-oxoindolin- 1 -y1}-2-
oxopyrrolidin-i-vlpentanoic acid

14 24-0Ft

" thd

e o)
F g

ethyl 4-(3-(5-cyclopropyi-4.7-difluors-3,3-dimethyl-2-oxomdolin-1-y1)-2-
oxopyrrolidin-1-yl)pentanoate

14 24A%

j\/\(OH
N(S) i
i G

iy O
N

{53-4-({R}-3-(5~cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin~1 -y}~

2-oxopyrrolidin-1-vipentanoic acid
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Table 2B. Compeounds of Formula {f)
Fx # Compound Structure/Name
i OH
Csa w Y
| o
F N
@ o
14 24B*
(R}-4-((5}-3-{5-cyclopropyl-4,7-difluore-3, 3-dimethyl-2-oxoindolin-1-y1}-
2-oxopyrrolidin-I-yvDpentanoic acid
14 24C*
{8)-4-((S3-3-(5~cvelopropyl-4, 7-difluore-3 3-dimethyl-2-oxoindolin-1-vi}-
2-oxopyrrolidin--vhipentanoic acid
; OH
N~ Y
F E G
i/ 0
14 240% T N o
F
{(R)-4-({R})-3-{5~cyclopropyl-4,7-difluors-3, 3-dimethyl-Z-oxondolin-1-y1)-
2-oxopyrrolidin-1-vlipentanoic acid
Qu_OH
/
F
TA 25 i i\\O
O
e
f
F

4-(4-(S-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindoln-1-y1)-2,2-
dimethyl-5-oxopvrrolidin-1-vijbutanoic acid
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Table 2B. Compeounds of Formula {f)

Ex

#

Compound Structure/Name

TA

Oj/OH
J

{(R)-4-{4-(5-cyclopropyl-4,7-difhuoro-3,3-dimethyl-2-oxoindohin-1 -y1}-2.2-
dimethyl-5-oxopyrrolidin-1-yhbutanoic acid

TA

OnOH

{8)-4-{4-(5-cyclopropyvi-4.7-difluoro-3,3~dimethyl-Z-oxoindolin-1-y1}-2 2~
dimethyl-5-oxopyrrolidin-1-yibutanoic acid

OaOH

4-(3-(5~cyclopropyl-4.7-diflucro-3,3-dimethyl-2-oxoindolin--v1}-2-
oxopyrrolidin-1-vi}-3-methvibutanoic acid

[—
[

26-0Et

r,
- STy

gthyl 4-(3-(5~cyclopropyl-4,7-difluoro-3 3-dimethyl-Z-oxomdolin-1-y1}-2-
oxopyrrolidin-1-y1}-3-methyibutancate
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Table 2B. Compeounds of Formula {f)

Ex

#

Compound Structure/Name

Ju—
A

Z6A%*

Oj/OH

(53-4-({R}-3-(5-cyclopropyl-4,7-difhuore-3, 3-dimethyl-2-oxoindolin- 1 -y}~
2-oxopyrrolidin-1-vi}-3-methylbetancic acid

15

26B*

OuOH

(83-4~(5)-3-(5~cyclopropvi-4,7-diflucro-3,3-dimethyl-Z-oxoindolin- 1 -y i)-
2-oxopyrrolidin-1-v1}-3-methvibutanocic acid

OaOH

(R}-4-((R}-3-(5-cyclopropyl-4, 7-difluorn-3,3-dimethyl-Z2-oxomdolin-1-yi}-
2-oxopyrrolidin-1~vi}-3~-methvibutanoic acid

Ju—
v

260%

OH

(R)-4-{{5}-3-(5-eyclopropyl-4,7-difluore-3,3-dimethyi-2-oxoindolin-F-yi}-
2-gxopyrrolidin-1-vl}-3-methyibutanocic acid
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{ii} Pharmaceutical Compositions
{68358} Pharmaceutical compositions comprising a compound of Formuda (I}, or a pharmaceutically
acceptable salt thereof. and onc or more phamaceutically acceptable carriers, are further
contemplated herein.
8359} For example, n some aspects, provided is a pharmaceutical composition comprising a
compound of Formula (I}, or a pharmaceutically acceptable salt thereof, and one or more
pharmaceutically acceptable carriers.
{8368} Exemiplary phamaceutical acceptable carriers may include diluents, e. g, purified water,
triglveeride oils, such as bydrogenated or partially hvdrogenated vegetable oil, or mixtures thereof,
corn oil, olive oil, sunflower o, safflower oil, fish oils, such as EPA or BHA, or their esters or
trighycerides or mixtures thereof, omega-3 faity acids or derivatives thereof, lactose, dextrose, sucrose,
mannitol, sorbitol, cellulose, sodium, saccharnin, glucose and/or glycine.
{6361} Administration to the subject can be accomplished via any mode of administration, for
example, by oral administration, topical admunistration, or by imjection. Depending on the intended
mode of administration, the pharmaceutical composition compnsing the compouand of Formula (I}, or
a pharmaceutically acceptable salt thereof, can be in solid, semi-solid or liguid dosage form.
[3362] A compound of Formula (1), or a pharmaccutically acceptable salt thereof, may be
adrnistered alone in the pharmaceutical composition as the sole therapeatic agent, or may be
administered in combination with another therapeutic agent. Combination treatment may be achieved
bv way of co-administration {e. 2., the two agents being administered at the same time) or sequential
administration {e.g., onc agent being administered first, then the other). v the case of co-
administration, the compound of Formuuda (T), or a pharmaceutically acceptable salt thereof, may be
administered in the same pharmaceutical composition as the other therapeutic agent, or may be
administered in a separate pharmaceutical composition. The choice of the other therapeutic agent will
depend upon the diagnosis of the attending physicians and their judgment of the condition of the

subject and the appropriate treatment protocol.

{iii} Methods of Treatment
16363} Compounds of Formula (1), and phanaceutically acceptable salts thercof, have been found
useful as mhibitors of NLRP3 activity.
{8364} In some aspects, provided 1s a method of treating or preventing a disease or disorder in a
subject in need thereof, comprising administering to the subject a compound of Formula (I, ora
pharmaceutically acceptable salt thereof, or a pbarmaceutical composition comprising same. fu soroe
aspects, provided 1s a method of treating or preventing a disease or disorder in a subject m need
thereof, comprising administering to the subject an effective amount of a compound of Formula (), or
a phamaceutically acceptable salt thereot, or a phammaceutical composition comprising same. In

somge aspects, provided is a macthod of treating or proventing a discase or disorder in a subjoct in need
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thereof, comprising adnunistering to the subject a compound of Formula (1), or a pharmaceutically
acceptable salt thereof, or a pharmacestical composition comprising same. In some embodiments, the
disease or disorder is associated with aberrant NLRP3 activity, and the method comprises inhibiting
the aberrant NLRP3 activity such that the subject s treated.

{8365} In some embodiments, the disease or disorder is a disease or disorder of the central nervous
system (CNS), a disease or disorder of the peripheral nervous system (PNS), a primary neurological
disease of the muscles, an inflammatory disorder, an autoimmune disorder, cancer, an infection, a
metabolic disease, a cardiovascular discase, a respiratory disgase, a kidney disease, a hiver discase, an
ocular discase, a skin disease, a lymphatic discase, a rheumatic disease, a psvchological disease, graft
versus host disease, pain {including disorders related to pain management), an NLRP3-related discase
in a subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3, or
obesity.

{8366} In some embodiments, the disease or disorder is a disease or disorder of central nervous
systemn and/or peripheral nervous system (PNS7), such as dementia, Alzhetmer’s disease ("AD™)
eptlepsy, trasmatic brain injury (“TBI7), multiple sclerosis ("MS7), a developmental disturbance,
acute disseminated encephalopathy, transverse myelitis, Parkinson’s discase {“PD™), amyotrophic
lateral sclerosis (“ALS”), Huntington’s disease {"HD”), spinal cord injury, or obesity related 1o
neuromflammation.

{1367} In some embodiments, the discase or disorder ts a primary neurclogical disease of the muscle,
such as a dystrophy or spinal muscular atrophy.

{0368} In some cmboduments, the disease or disorder is an inflammatory disorder, such as gout or
anema of inflammation.

{8369} In some embodiments, the disease or disorder is an autoimmune disease, such as ulcerative
colitis,
{3379} In some embodiments, the discase or disorder is cancer, such as skin cancer or colon cancer.
{3371} In some embodiments, the discase or disorder is an infection, such as a neuro-infection.
{3372} In some embodiments, the discase or disorder is a metabolic disease, such as diabetes, e.g..
type 2 diabetes.

{6373} In some embodunents, the disease or disorder is obesity. In some crabodiments, the obesity is
related to neuroinflammation, e.g., hypothalamic nflammation and/or ghiosis. In some embodiments,
the obesity is related to a metabolic disorder, e g, diabetes.

{6374} In some embodiments, the disease or disorder is a cardiovascular disease, such ag stroke,
atherosclerosis or atherosclerotic cardiovascular disease (ASCVD).

{3375} In some embodiments, the discase or disorder is a regpiratory disease, such as asthma {e.g,
steroid-resistant asthma, severe steroid-resistant asthma} or chronic obstructive pulmonary discase
(“COPD™).

16376} In some cmbodiments, the discase or disorder 1s a kiduey disease, such as acute kidney
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disease, a chronic kidney disease, or a rare kidney discase. In some embodiments, the chronic kidney
disease 1s chronic kidney fatlure.

16377} I some cmbodiments, the discase or disorder is a liver disease, such as nonalccholic fatty
hiver disease (NAFLD) or non-alcobolic steatnhepatitis (NASH, also known as MASH or metabolic
dysfunction-associated steatohepatitis).

{8378} In some embodiments, the disease or disorder is an ocular disease, such as optic neurttis or
macwlar degeneration.

{8379} In some embodiments, the disease or disorder is a skin disease, such as psoriasis, hidradenitis
suppurativa (HS)}, or atopic dermatiiis,

{3388} In some embodiments, the discase or disorder is a lvmphatic disease.

{3381} In some embodiments, the disease or disorder is a rheumatic disease, such as osteoarthritis,
dermatomyositis, Stil's disease, or juvenile idiopathic arthritis.

{6382} In some embodiments, the disease or disorder is a psychological disease, such asa
newropsychiatric condition, including depression, major depressive disorder, or refractory depression.
{8383} In some embodiments, the disease or disorder is a graft versus host disease.

{6384} In some embodiments, the disease or disorder is pain (including disorders related to pain
management), such as headache pain, pain management addiction, osteoarthrtis pain, or allodymnia.
[#1385] In some embodiments, the NLRP3-related disease in a subject that has been determined to
carry a germline or somatic non-silent motation in NLRP3 is eryopyrin-associated antoinflammatory
syndrome. In some embodiments, the cryopyrin-associated auntoinflammatory syndrome is familial
cold autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem
inflammatory disease (NOMID}.

{8386] In some embodiments, the disease or disorder s dementia, Alzheimer’s discase ("AD™),
epilepsy, travmatic brain injury (“TBI7), multiple sclerosis {("MS87), developmental disturbances, acute
disserninated encephalopathy, transverse myelitis, Parkinson’s discase (“PD7), amyvotrophic lateral
sclerosis ("ALS™Y, spinal muscular atrophy, Huontington’s disease ("HE), a spinal cord mjury, a
dystrophy, a neurg-infection, pain {e.g., headache pain, ostecarthritis paim, or allodynia, a pain
management addiction), a neuropsychiatric condition {e.g. depression, major depressive disorder,
refractory depression), neonatal onset multisystem inflanmmatory discase ("NOMID™), asthioa,
osteoarthritis, ulcerative colitis, gout, anemia of mflanmmation, Stll’s disease, chronic obstructive
pulmonary discase (“COPD™), osteoarthritis pain, or hidradenitis suppurativa.

{6387} In other aspects, provided is a method of modelating (e g, inhibiting} NLRP3 activity (.., in
Vitro or in Vivo i a cell, ot in a subject) in 3 cell, comprising contacting the cell with or administering
to the subject a compound of Formula (1), or a pharmaceutically acceptable salt thercof. In some
embodiments, the compound or a pharmaceutically acceptable salt thereof is admimstered to the cell

or subject in an effective amount.

62



WO 2025/106863 PCT/US2024/056195

{iv) Methods of Preparation
{6388} Compounds of Formula (I}, intermediates thereof, and salts of any of the foregoing, may be
synthesized following General Method Scheme A4, as provided below, comprising coupling of a
substituted indolinone (i}, or salt thereof, with a lactam of formula (i), or salt thereof, wherein RY and
R? are joined to form a 5- to 10-membered monocyelic or bicyelic heterocyelyl or 5- to 10-membered
monoeychic or bicvelic heteroaryl, X is a leaving group, and £ 1s CO.PG, to provide a compound of
Formulda (I}, or salt thereof, wherein Z is CO-PG, followed by optional deprotection to provide a
compound of Formula (I}, or salt thereof, wherein Z is CO.H. The Examaples further descnbe non-
himiting examples of this and other general syntheses.

General Method Scheme A

R7
p2  N-R4Z RO,
6 } RZ N-R*Z
, T ST o R R A
RN X ge o]
=0 > YN,
REY T Ri'”\f/’ﬁ(\i
r% R e RER @

v} Biological Assays
61389} Compounds designed, sclected and/or optimized by methods described above, once produced,
can be characterized using a variety of assays known to those skilled in the art to determine whether
the compounds have biological activity. For example, the compounds can be characterized by
conventional assays, including but not limited to those assays described below, to determine whether
they bave a predicted activity, binding activity and/or binding specificity. Effectiveness of compounds
of the disclosure can be determined by industry-accepted assays/ disease models according to standard
practices of clucidating the same as described i the art and are found in the current general
konowledge.
{3398} Furthermore, high-throughput screening can be used to speed up analysis using such assays.
As a result, it can be possible to rapidly screen the molecules deseribed herein for activity, using
technigues known in the art. General methodologies for performing high-throughput screening are
described, for example, in Deviin (1998) High Throughput Screeming, Marcel Dickker; and U S,
Patent No. 5,763,263, Figh-throughput assays can use one or more different assay techniques
mehuding, but not hmited to, those described below.
{6391} Various in vitroe or in vivo biclogical assays may be suitable for detecting the effect of the
compounds of the present disclosure. These in vitro or in vivo biological assays can mchude, but are
not limited o, enzyvmatic activity assays, electrophoretic mobility shift assays, reporter gene assavs,
binding assays, cellular assays (cell lines, primary cclls and whole blood), in vitro cell viabiity
assays, as well as assays for determining NLRP3 inlubitory activity, unbound clearance, and

solubility.
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{6392} In some embodiments, the compounds of the instant disclosure may be tested for their human-
NLRP3 inhibitory activity using known procedures, sach as the methodology reported in Coll et al.
Nat Med. (20153 21(3):248-235. See also the Examples, Human whole blecod (hWB) NLRP3 Assay
descrption.

[8393] In some embodiments, the compounds of the instant disclosure may be tested for unbound
clearance {Clu) following known procedures, such as described 1o Miller ef ol J Med. Chem. (2020}
63:12156-12170. For example. unbound clearance {Clu) may be calealated by dividing total clearance
{"CL’ 1 b oun/ke) as measured in blood or plasma by the unbound fraction in plasma (fu}.

{3394} In some embodiments, the solubility of compounds of the instant disclosure may be
determined following known procedures, such as desenbed in Alsenz and Kansy, Advanced Drug
Delivery Reviews {2007) 59:546-567, and Wang ef al. J Mass Spectrom. {2000} 35:71-76. For
example, the kinetic solubility in physiologically relevant media may be measured using serial
dilution and two-hour incubation period, followed by filtration, and reported 1 mM by LC-MS/MS.
Thermodynamic solobility in physiologically relevant media may be measared by LC-MS/MS, aftera

twenty-four-houwr incubation, followed by filtration, and reported in mg/mi.

ADDITIONAL EMBODIMENTS
[#395] Embodiments 1-83 are contemplated herein.

{3396} Embodiment 1. A compound of Formula (I}

or a pharmaceutically acceptable salt thereof, wherein:

R' is halo, C-Cs atkyl, Ci-Cs haloalkyvl, or C5-Cs eycloalkyl;

R” and R are joined to form a 3-to 10-membered monocyclic or bicvelic heterocyelyl or 5-
to 10-membered monocyelic or bieyelic heteroarvl, wherein the heterocyclyl or heteroarvl are
optionally substituted with one or more R7, wherein each R™ is independently halo, -CN, -OH, €1-Cs
alkyl, Ci-Cs haloalkvl, Ci-Cs alkony, C1-Cs haloalkony, Cs arvl, 3+ to 6-membered heteroaryl, C5-Cs
cycloalkyl, or 4- to 5-membered heterocyelyl, wherein the alkvl, haloalkyl, alkoxy, haloalkoxy. arvl,
heteroaryl, cycloalkyl, and heterocyclyvl are optionally substituted with one or more R™, further
wherein R is halo, -CN, -OH, C;-C alkyl, €;-Co hatoalkyl, €-Cs alkoxy, or Ci-Ce haloalkoxy;

R? is absent, H, C;-Cs alkyl, or C1-Cs haloalkyi;

R is -4~ alkylene- optionally substituted with one or more R*, wherein cach R* is

ndependently halo, -CN, ~OH, C-Cs alkyl, C-Cs haloalkvl, Ci-Cs alkoxy, Ci-Ce haloalkoxy, Cay
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cycloalkyl, or 4- to S-membered heterocyelyl, or two R are joined to form a G5-Cs eycloalkyl or 4-6
membered heterocyclyl ring, wherein the alkyl, haloatkyl, alkoxy, haloalkoxy, cycloalkyl, and
heterocyelyl are optionally substituted with one or more R®, further wherein R*® is halo, -CN, -OH,
C1-Cs alkyl, C-Cs haloalkyl, C-Cs alkoxy, or C:-Cs haloalkoxy;

Z s a ~-COH or ~-COPG, wherein PG is T-Cs alkyl, Co arvi, or (Cs aryB{C-Cs alkyl), fiwther
wherein alky] and ary] are optionally substituted with one or more halo, Ci-Cs alkyl, Ci-Cs alkoxy, or
1-Cs haloalkoxy;

each R’ is independently halo, C;-Cs alkyl. or C1-Cs haloalkyl; and

each R®, RY, or R is independently H, halo, -GH, C;-Cs alkoxy, C-Ce haloatkoxy, C;-Cs alkyl,
or Ci-{s haloalkyl.

{3397} Emboediment 2. The compound of Embodiment 1, or a phammaceutically acceptable salt
thereof, wherein:

R! 15 halo, C1-Cs haloalkyl, or $5-Cs cyeloatkyt

R” and R? are joined to form a 3- to 10-membered monocyclic or bicyelic heteroaryl, wherein

the heteroary! is optionally substituted with one or more R™, wherein cach R™ is independently
C1-Co abkyl, C1-Cs haloalkyl, Cq aryl, or C5-Cs eveloalkyl:

R? is absent;

R* s -Cy-Cs alkylene-;

Zis a~-COoH:

cach R’ is independently {,-Cs alkyl: and

cach R®, R®, or RY is independently H, halo, or ~-OH.

{6398} Embodiment 3. The compound of any one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein R is Br, Cl, CF;, or cyelopropyl.
{6399} Embodiment 4. The compound of anv one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein R® is absent.

{3408} Embodiment 5. The compound of any one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein each instance of R is the same group.
{3401} Embediment 6. The compound of any one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein each R’ is independently methvl (-CH).
{8402} Embodiment 7. The compound of any one of the preceding Embodiments, ora
pharmacegtically acceptable salt thereof, wherein RS is H.

{0403} Embodiment 8. The compound of anv one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein RS is F or -OH.

{3404} Embeodiment 9. The compound of any one of the preceding Embodiments, ora
pharmaceutically acceptable salt thereof, wherein R is Hor F.

{3405} Embediment 1. The compound of any one of the preceding Embodiments, or a

pharmaceutically acceptable salt thereof, wherein R7 and R are joined to form a 6-membered
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monoeyelic heteroaryl optionally substituted with one or more R™.

j#3406] Embodiment 11. The compound of any one of Embodiments 1-9, or a pharmaceutically
acceptable salt thereof, wherein R” and R are joined to form a 10-membered bicyclic heteroaryl.
16407} Embodiment 12. The compound of any one of the preceding Embodiments, or a
pharmaceutically acceptable salt thereof, wherein R™ 1s methyl, CFs, Cs arvl, or cyclopropyl.
{0408} Embodiment 13. The compound of anv one of the preceding Embodiments, or a
pharmaceutically acceptable salt thereof, wherein R* is -5 alkylene-.

{8409} Embodiment 14, The compound of any one of the preceding Embodiments, or a
pharmaceutically acceptable salt thereof, wherein Z 1s CO:H.

{3410} Embodiment 15, The compound of any one of the preceding Embodiments, wherein the

compound is of Formula (I-AY:

R® (I-A),
or a pharmaceutically acceptable salt thereof.
16411} Embodiment 16. The compound of any one of the preceding Emboduments, wherein the

compound is of Formula (I-A-a):

GOOH
3 R‘? )
4

RS' RZR N ER ag_ﬁ

i /
RE SN N e}

e

R Y i

' &° RS Rb .

R (d-A-a},

or a pharmaceutically acceptable salt thereof.
{0412} Embodiment 17, The compound of any one of the preceding Embodiments, wherein the
compound is of Fornnda §-B), -O), (D), (-E), §-F), or §-G):

R73>
-2
4 :\N R4

R ) “COOH
Re N O

| P 0
R ™ 5

& RbR e
R {-C).
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RY =y i
5 RS . 5 RO
R¥ R a-py, RV R (I-E),
{r74)

COOH
Rﬁ AN /N Q
T
R’ . §,5 RS
R® (I-F), or (-G
or a pharmaceutically acceptable salt thereof.

{0413} Embodiment 18. The compound of any one of the preceding Embodiments, wherein the
compound is of Fornnda §-B), (-C°), (§-0°), 3-E), {-F"), or 3-G'):

e, FOOH

®Y,,  COOH
_lﬂ ._\/—J N:la .fj
& N—IR < N—TR*
5{6' \ (R™ -6 gs' N %G-ﬁ
RE A

4 1
NN O RN ©
P o} | O
R RN
‘ . RS th ‘ u RS RS
R® gy, R

-, (I-E).
COOH
R4
-8
(I-F’}, or (-G,
or a pharmaceutically acceptable salt thereof.
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{#414] Embodiment 19. The compound of any one of the preceding Embodiments, wherein the

compound is of Formula (I-B-a), (I-C-a), ({-D-a), (I-E-a), (I-F-23), or §-G-a):

(I-C-a),

{(I-E-a),

. a5 RE

re R (I-F-a), or (1-G-a),
or a pharmaceatically acceptable salt thereof.

16415} Embodiment 20, The compound of any one of the preceding Embodiments, wherein the

compound is of Formula (I-B-a), (1-C’-a), (I-D¥-a), ({-E’-a), (I-F’-a), or (1-G’-a):

COOH (73 COOH
. / ENREGR
i N
R e & NIRM
0-6 R 08
|
RSI S Y [e)
0
1 | =
ROTL e
R (1-C-a),
&%), COOH
AN
N 4,
=S <\ IR %M
R M [»)
1 >_0
R
a5 RY
re" R (1-E’-a).
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COOH

g
R&N'ﬁée-a
AN

(I-F’-a}, or {1-G’-a),
or a pharmaccutically acceptable salt thercof.
{3416} Embodiment 21. The compound of any one of the preceding Embodiments, wherein the

compound is of Formula (§-8)

{-J),

or a pharmaceutically acceptable salt thereof.

{3417} Embodiment 22, The compound of any one of the preceding Embodiments, wherein the
compound is of Formula (I-87)

7 SOOH
E/R 3)0-2 SO0
. j “N-RY
R C-6
RS /g/ X

i 5
W 5 R
re R (-3,

or a pharmaceutically acceptable salt thereof.

{0418} Embodument 23, The compound of any one of the preceding Embodiments, wherein the

corapound is of Fornula (I-J-a)

.(5%7:3}0'2
H N"“R4
@
R “cooH
y-N O
G
1 | =
) e ROFC
R

{I~J-a},

or a pharmaceutically acceptable salt thereof.
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{#419] Embodiment 24. The compound of any one of the preceding Embodiments, wherein the

compound is of Formula (I-8-a)

(I-J-a},

or a pharmaceutically acceptable salt thereof.

[3420] Embodiment 28, The compound of any one of Embaodiments 1-24, wherein the compound is
selected from the compounds described m Table 1 or Table 2A, or a phammaceutically acceptable salt
thereof.,

{3421} Embodiment 26. A process for preparing a compound, or a pharmaceutically acceptable salt
thereof, of Formula (I} of any one of the preceding Embodiments, or an inteomediate thereof, wherein
the compound or intermediate 15 synthesized according to General Method Scheme A,

{8422} Embodiment 27, A pharmaccutical composition comprising the compound of any one of
Embodiments 1-25 or Embodiments 1A-6A, or a pharmaceutically acceptable salt thereof, and one or
more pharmaceutically acceptable carmers.

{0423} Embodiment 28, A method of modulating NLRP3, the raethod comapusing administering to
the subject a compound of any one of Embodiments [-25 or Esnbodiments 1A-64A, ora
pharmaceatically acceptable salt thereof, or a pharmaceuntical composition of Embodiment 27,

{3424} Emboediment 29. A method of treating or preventing a disease or disorder, the method
comprising administering to the subject 3 compound of any one of Embodiments 1-25 or
Embodiments [ A-6A, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
of Embodiment 27.

{0425] Embodiment 38, The compound of any one of Embodiments 1-25 or Embodiments 1A-6A, or
a pharmaceutically acceptable salt thereof, or a pbarmaceutical composition of Embodiment 27, for
use n treating or preventing a disease or disorder.

#426] Embodiment 31. Use of the compound of any one of Embodiments 1-25 or Embodiments 1A~
6A, or a phammaceutically acceptable salt thereof. in the manutfacture of a medicament, for the
treatment or prevention of a discase or disorder,

{0427} Embodiment 32. Use of the compound of any one of Embodiments 1-25 or Embodiments 1A-
6A, or a pharmaceutically acceptable salt thereof, for the treatment or prevention of a disease or
disorder.

{0428} Embodiment 33. The method, compound, or use of any one of Embodiments 29-32, wherein

the disease or disorder 15 an NLRP3-related disease or disorder.
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[#429] Embodiment 34. The method, compound, or use of anv one of Embodunents 28-29, wherein
the subject 1s a human.

164390} Embodiment 35, The method, compound, or use of any one of Embodiments 29-34, wherein
the disease or disorder is a discase or disorder of the central nervous systern {(CNS), a discase or
disorder of the peripheral nervous system (PNS}, a primary neurological disease of the muscles, an
mflammatory disorder, an antormmune disorder, cancer, an infection, a metabolic disease, a
cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease, a
skin disease, a lymphatic disease, a rheumatic discase, a psychological discase, graft versus host
disease, pamn (including disorders related to pain management}, or an NLRP3-related discase ina
subject that has been determined to carry a germiine or somatic non-silent mutation in NLRP3.
{63431} Embodiment 36. The method, compound, or use of any one of Embodiments 29-35, wherein
the discase or disorder of the central nervous system is dementia, Alzheimer’s disease (FAD™)
eptlepsy, traumatic brain igury (“TBI), nultiple sclerosis ("MS7), developmental disturbances, acute
disseminated encephalopathy, transverse myelitis, Parkinson’s disease ("PD7}, amyotrophic lateral
sclerosis (“ALS™), Huntington™s disease ("HD™), or spinal cord injury.

{0432} Embodument 37, The method, compound, or use of any onc of Embodiments 29-35, wherein
the primary neurological disease of the muscle is dystrophies or spinal muscular atrophy.

[#433] Embodiment 38. The method, compound, or use of anv one of Embodunents 29-35, wheren
the inflammatory disorder is gout or anemia of inflammation.

{3434} Embediment 39. The method. compound, or use of any one of Embodiments 29-35, wherein
the autotmmune disease 1s ulcerative colitis.

{8435} Embodiment 48, The method, compound, or use of any one of Embodiments 29-33, wherein
the cancer is skin cancer or colon cancer.

{0436] Embodiment 41, The method, compound, or use of any one of Embodiments 29-35, wherein
the infection 18 a neuro-infection.

{3437} Embodiment 42. The method, compound, or use of any one of Embodiments 29-35, wherein
the metabolic disease is diabetes.

{63438} Embodiment 43. The method, compound, or use of any one of Embodiments 29-35, wherein
the cardiovascular discase 15 stroke.

{84391 Embodiment 44. The method, compound, or use of any one of Embodiments 29-35, wherein
the respiratory disease is asthma or chronie obstructive pulmonary disease.

{0440] Embodiment 45, The method, compound, or use of any one of Embodiments 29-35, wherein
the kidney discase is acute kidney discase, a chronic kidney disease, or a rare kidney discase.

{3441} Embodiment 46. The method, compound, or use of any one of Embodiments 29-35, wherein
the hiver disease is nonalcoholic fatty liver disease (NAFLD) or non-alecholic steatohepating (NASH).
{3442} Embodiment 47. The method, compound, or use of any one of Embodiments 29-35, wherein

the ocular discasc is optic neuritis or macular degencration.
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[#443] Embodiment 48. The method, compound, or use of anv one of Embodunents 29-35, wheren
the skin disease is psoriasis, hidradenitis suppurativa (HS}, or atopic denmatitis.
16444} Embodiment 49, The method, compound, or use of any one of Embodiments 29-35, wherein
the rheumatic disease is ostcoarthritis, dermatomyositis, Still's disease, or juvenile idiopathic arthritis.
{8445} Embodiment 58, The method, compound, or use of any one of Embodiments 29-35, wherein
the psvchological disease 1s a neuropsychiatric condition selected from the group consisting of
depression, major depressive disorder, and refractory depression.
{8446} Embodiment 51, The method, compound, or use of any one of Embodiments 29-35, wherein
the pain is pain management addiction, osteoarthritis pa, or allodynia.
{3447} Embodiment 52, The method, compound, or use of any one of Embodiments 28-35, wherein
the NLRP3-related discase in a subject that has been determined to carry a germiine or somatic non-
silent mutation in NLRP3 is cryopyrin-associated avtoimntlammatory syadrome.
{8448} Embodiment 53. The method, compound, or use of any one of Embodiments 29-34, wherein
the disease or disorder is dementia, Alzheimer’s disease (FAD7), epilepsy, traumatic bram injury
{(“TBIM), multiple sclerosis ("MS”}, developmental disturbances, acute disseminated encephalopathy,
transverse myelitis, Parkinson’s disease ("PD7), amyotrophic lateral sclerosis (TALS™), spinal
muscular atrophy, Huntington’s disease (“"HD™), spinal cord mjurv, dystrophics, neuro-infections,
pain management addiction, neuropsychiatric conditions {e.g. depression, major depressive disorder,
refractory depression}, neonatal onset multisystem inflammatory disease ("NOMID™), asthma,
osteoarthritis, ulcerative colitis, gout, anemia of nflamymation, Suill’s disease, chronic obstructive
pulmonary disease (“COPD”), osteoarthritis pain, or hidradenitis suppurativa.
{8449} Additional Embodiments 1A-9A are also contemplated herein.
{8458 Embodiment 1A, The compound of Embodiment 24, wherein the compound is of Formulda (8-
F-a-Ry

{87:4) o /CQOH

(-J-a-R),

or a pharmaceutically acceptable salt thercof.

{8451} Embodiment 24, The compound of any one of Embodiments 16, 18, 20, 22, 24, or 1A, ora
pharmaceutically acceptable salt thereof, wherein R* is absent.

{0452} Embodiment 34, The compound of any one of Embodiments 16, 18, 20, 22, 24, or 1A-24A, or
a pharmaceutically acceptable salt thereof, wherein R™ is absent.

{3453} Embodiment 4A. The compound of any one of Embodiments 16, 18, 20, 22, 24, or 1A-3A, or

a pharmaceutically acceptable salt thereof, wherein R! is -CF; or cyclopropyl.
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[3454] Embodiment SA. The compound of any one of Embodiments 16, 18, 20, 22, 24, or 1A-44, or
a or a pharmaceutically acceptable salt thereof, wherein R® is halo and RY is H, or each of R® and RY’
1s independently halo.

10455} Embodiment 6A, The compound of any one of the preceding Embodiments, wherein the
compound s selected from the compounds described in Table 1 or Tables 2A-28, ora
pharmaceutically acceptable salt thereof.

{8456] Embodiment 7A. The method, compound, or use of any one of Embodiments 29-34 and
Embodiments 1A-6A, wherein the disease or disorder is obesity.

[3457] Embodiment 8A. A process for preparing a compound of Formula (I}, or a phanvaceutically
acceptable salt thereof, the method comprising coupling a substituted tndolinone {3}, or salt thereof,

with a lactam of formula (i), or salt thereof:

R?’
N-RHF

O R2

o fors @ &Y o @

wherein R, R*, R, RY R® R° R and RY arc as defined in claim 1, X is a leaving group, and Z is -
CO.PG, wherein PG is as defined m claim 1, to provide a compound of Formula (1), wherein Z 15 -
COLPG, or salt thereof.
{0458} Embodiment 94, The process of Embodunent 8A, further comprising deprotecting the
compound of Fornnula (I}, or salt thereof, wherein Z 15 -CLPG, to provide a compound of Fommula
(I}, or salt thercof, wherein 2 15 ~COH.

EXEMPLIFICATION
{8459} In order that this disclosure may be more fully understood, the following Examples are set
forth. It should be understood that these Examples are for illustrative purposes only and are not {o be
construed as limiting this disclosure in any manner.

Analvtical Methods

{3468} Nuclear magnetic resonance {NMR) spectra were recorded at 400 megahertz (MHz) as stated
and at 3003 K unless otherwise stated; the chemical shifts {8} are reporied in parts per mitlion (ppm}.
Spectra were recorded using a Bruker Avance 400 instrument with 8, 16 or 32 scans. Exemplary
NMR solvents include deuterated dimethyisulfoxide (DMS0-ds), deuterated methanol (CD:0D), and
deuterated chloroform (CDCL). Gther abbreviations: s = singlet: d = doublet; t =triplet, m =
multiplet; br = broad.

{8461} Liquid Chromatography - Mass Spectrometry (LUMS) and spectra were recorded using a
Stumadzu LCMS-2020. Injection volumes were 0.7 - 8.0 pl and the flow rates were tvpicaliy 0.8 or

2 ml/min. Detection methods were diode array (BAD) or evaporative light scattering (ELSD) as
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well as positive 1on electrospray ionization (ESI). MS range was 100 - 1000 Da. Solvents were
gradients of water (FL0) and/or acetonitrile (MeCN) may contain a modifier (typically 0.01 - 0.04 %)
such as formic acid (FA), trifluorcacetic acid {TFA) or ammonium carbonate (NHsHCO:). ESTor ES
= ¢loctrospray ionization; m/z = mass/charge: RT = retention time {minutes).

{8462} Gas Chromatography - Mass Spectrometry (GCMS) chromatograms and spectra were
recorded using Agilent GCMS 8890-3977 and Detector Channel FID. GC Parameters: DB-5MS, 12m
x 0.20mm x 0.33um; Column Oven Temp: 50.0; Injection vohume: 0.5uL; Cohuna Flow: 1 2mVmin;
Injection temperature: 300°C; Injection Mode: Split; Split Ratio: 2001, Detector temperature: 3006°C;
Initial temperature: 30°C for § min then 40°C/rain to 306°C for 1.75 min. Makeup Gas: He; Makeup
Flow: 25.0 mL/min; H2: Flow: 30.0 mL/min; Air Flow: 400.0 mEL/min; Final temperatare: 300°C.
The MS detector of acquisition mode: Start Time: 2.00 mun; End Time: 9.00 min; Acquisition Mode:
Scan:Interface Type: Ef Threshold: 150; Scan Speed: 1562: Start wy/z: 50.00; End mv/z: 550.00; MS
Source: 230.00 °C; MS Quad: 150.00 °C; Solvent Cut Time: 2.00 min.

{8463} Purification/Separation Methods. The Synthetic methods deseribe purification and/or
separation chromatographic methods which have been emploved i the purification and/or isolation of
the excmplified compounds. Rf = retention factor; RT = retention time {minutes), Prep-HPLC =
Preparative High-performance ligquid chromatography; Prep-SFC = Preparative Supercrtical Fluid
Chromatography; TLC = thin layer chromatography.

{3464} If a stereochemical position 15 arbitrarily or rationally assigned, an Asterix (¥} is included as
part of the compound number. Rational assignment signifies there is a correlation between the
designated assignment, such as activity, and a known {e.g., absclute) assignment. “Rac” as a prefix to
a compound number signifies a mixture of two or more stereoisomers in equal or unequal amounts.

Fubure tense ("may be” prepared/synthesized) language signify examples not yet conducted.

Intermediates

Intermediate Example 1, S-bromo-7-fluore-3,3-dimethyl-1H-indol-2-one (Intermediate 1}

F
H
Brs, ACOH S
DCM | o
L
step2 B

intermediate 1

§-bromo-7-flunre-3,3-
dimeathylindolin-2-one

[{3465] Step 1: To a solution of 7-fluoro-1,3-dihydroindol-Z-one {2 g, 13 .23 mmol, 1 equiv) and
tithium chlonde (1.40 g, 33.08 mmol, 2.3 equiv) in tetrahvdrofuran {(THF) (40 mL} at 0°C was added
dropwise added n-buty] Iithiom (n-Buli) (2.5M in hesanes, 10.5 mL, 26.46 mmol, 2 equiv) in
portions under nitrogen atmosphere. The resulting mixture was stirred for 30 min at 0°C. Then methyl

todide (Mel} {(4.69 g, 33.08 mmol, 2.5 equiv) was added slowly and the mixture was stirred at 0°C for
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2h, and then further stirred at ambient temperature for 16 h. The reaction was roonitored by LCMS.
The reaction was guenched with sat. NHLCL (40 mL). The aqueous layer was extracted with ethyl
acetate {(EtOAc) (4 x 50 mL). The combined organic layers were washed with brine (1 x 30 mL) and
dried over anhydrous Na,SO,. After filiration, the filtrate was concentrated under reduced pressure.
The residue was purnified by reverse flash chromatography {C18 silica gel, mobile phase, acetontnle
i water, 109 to 50% gradient in 30 min; detector, UV 254 nm) to provide 7-fluoro-3,3-dimethvi-1H-
imdol-Z-one (1.3 g, 54% vield). LUMS: (ES, m/z): RT=0.73 min, m/z=130{M+H]".

{8466] Step 2: To a solution of 7-fluoro-3,3-dimethyl-1H-mdol-2-one (1 g, 3.58 mmol, | equiv} in
acetic actd {AcOH) (4 mL) and dichloromethane (DCM) (40 mL), was added bromine (Br) (892 mg,
5.58 mmol, I equiv) was added by dropwise over 4 min at 0°C. The resulting mixture was stirred for
additional 2h at room temperature. The reaction was monitored by LCMS. The reaction was quenched
with saturated NaHSOs ag (20 mL) at 0°C. The aqueous layer was extracted with cthyl acetate
{EtQAc) (3 x SO0 mL}. The combined organic layers were washed with bune (1 x 50 mL)}, dried over
anthydrous Na;S04. After filtration, the filirate was concentrated under redaced pressare. The residoe
was purified by silica gel colomn chromatography, eluting with petroleam sther / ethyl acetate (4:1},
to afford S-bromo-7-fluoro-3, 3-dimethyl-1H-indol-2-one {(Intermediate 1) (1.10 g, 73% vield}.
LOMS: (ES, m/z): RT=0.83 min, m/z=258[M+H|".

Intermediate Example 2. S-cyclopropyl-7-fluore-3,3-dimethylindolin-Z-one {Intermediate 2)

F ” xGH
L D
o OH
Pd{dppfiCi ,Na co
Br / (dp gxané 2 2
Intermediate 1 intermediate 2
S-bromo-7-fluorg-3,3- i §-7- -
dimsthylindolin-2-one gag §§ r}iidcimgf’.) Egne

{0467} To a solution of 3-bromo-7-fluoro-3,3-dimethyl-1H-ndol-2-one (Intermediate 1) (170.0 mg,
0.66 mmol, | equiv) and cyclopropylboronic acid (170.3 mg, 1.98 mmol, 3 equiv) i dioxane (6 mL)
and HoO (1.20 mL) was added NaxCO; (209.9 me, 1.98 mamol, 3 equivy and [1,1'-
bis(diphenyiphosphino¥erroceneldichloropaliadivm(if) complex with dichloromethane (Pd{dppt)Cl: -
DCM) (107 .8 mg, 0.13 mmol, 0.20 equiv). The resulting mixture was stirred overnight at 80°C under
a nitrogen atmosphere. The reaction was monitored by LCMS. The resalting mixture was diluted with
water {60 mL), extracted with cthyl acetate (EtOAc) (3 x 50 mL). The combined organic layers were
washed with brine (1 x 50 mL) and dried over anhydrous Na,SO4. After filtration, the filirate was
concendrated under reduced pressure. The residuc was purified silica gel column chromatography,
chiting with petroleum ether / ethyl acetate (3:1) to afford 3-cyclopropyi-7-fluore-3,3~
dimethviindolin-2-one (fntermediate 2} (70 mg, 48% vield). LCMS: (ES, m/z}: RT=0.81 min,
m/z=220[M+H]}".
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Intermediate Example 3. S-cyclopropyt4,7-diffuere-3,3-dimethylindolin-2-one (Intermediate 3)
and 5-bremuo-4,7-difluore-3,3-dimethylindolin-2-one (Intermediate 5)

F
H
N 5 20, TiCly \—f“ n-Buli, TMEDA
step 1 THF Mat
: 5 step 2

o _Bry,AcOH DCM
step 3

H F
m") d
Sy
bH I o
P
Pd{dppfiCly, Na, QO
(dp gx?ané 3 F
Intermediate 5 step & intermediate 3
S-bromo-4,7- 8- Gyciapmp:;y -4, T~
difiuore-3,3- difluoro-
dimethylindolin-2- dumeihy!mﬁmﬁm—? ~ORe
oneg

{0468} Step 1: To a stirred mixture of Zn powder (3.21 g, 49.1 mmol, 9 equiv) i tetrahydrofuran
{(THF) (100 ;) was added TiCls (3.79 vl 27.3 mmol, 5 equiv} in portions at 07C under mtrogen
atmosphere. The resulting mixture was stirred for 2 b at 70 °C under mtrogen atmosphere. To the
above mixtare was added 4,7-difluoro-1H-mdole-2,3~dione (1 g, 3.46 mmol, T equiv) by dropwise at
room temperature. The resulting mixture was stirred for additional 12 b at room temperature. The
reaction was mounitored by LCMS. The reaction was quenched with water {150 mL}. The resulting
mixture was extracted with CHyCh (3 x 300 mL) and dried over anhydrous Na;$0,. After filtration,
the filtrate was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography, ehuting with petroleum other / ethyl acetate (9:1), to afford 4,7-difhworo-1.3-
dihvdroindol-Z-one {450 mg, 27% yicld). LCMS (LCMS, ESH: RT= 0.72 min, m/z = 168 {M-H}".
[0469] Step 2: A solution of 4,7-difluoro-~1,3-dihvdroindol-2-one (450 myg, .25 mmol, | cquiv) and
tetramethvlethylenediamne {TMEDA) (805 mg, 8.26 mmol, 2.5 equiv) in tetrahydroturan (THF) (50
mL) was treated with n-butyl lithiom (n-Bela) (3.3 mlL, 826 mumol, 2.5 equiv, 2.5M in THF} for 30
min at $°C under nitrogen atmosphere followed by the addition of methyl iodide (Mel} (785 mg, 6.52
mmad, 2 equiv) by dropwise at room temperature. The resulting muxture was stirred for 1 b at room
temperature under nitrogen atmosphere. The reaction was monitored by LCMS. The reaction was
guenched by the addition of water (200 mL) at room temperature. The resalting mixture was extracted
with ethyl acetate (EtOAc) (3 x 130 mL) and dried over anhydrous Na»S0O4. After filtration, the
filtrate was concendrated under reduced pressure and the residue was purified by silica gel column
chromatography, eluting with petroleum ether / ethyl acetate (6:1), to afford 4,7-diftuore-3,3-
dimethvi-1H-indol-2-one {230 mg, 41% yield). LCMS (ESI RT=0.92 nun, m/z = 196 [M-H} .

{3478} Step 3: To a stirred mixture of 4,7-difluore-3,3-dimethyl-1H-indol-2-one (230 mg, 1.31 mmol,
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1 equiv) and acetic acid (AcOH) (2 mL) in dichloromethane (DCM) (10 mL) was added B (1.05 g,
6.59 mmol, 3 equiv, in 3 mL DCM) by dropwise at 0°C. The resolting mixture was stirred for 1 hat
room temperature under nitrogen atmosphere. The reaction was monitored by LCMS, and upon
completion, was quenched by the addition of sat. NaHCO; {agq.} (50 mL) at room temperature. The
resulting mixture was extracted with ethyl acetate (EtQAc) (3 x 200 mL} and dried over anhvdrous
Na504. After filtration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by silica gel column chromatography, ehuting with petroleum ether / ethyt

acctate (5:1), to afford 5-bromo-4,7-difluore-3, 3-dimethyhindolin-Z-one {(Intermediate 5} (300 mg,
699% vieldy, LCMS (LCMS, ESD: RT= 1.05 min, m/z =274 [M-HJ"

{3471] Step 4: Intermediate 5 (1 g, 3.62 mmol, 1 equiv}, cvelopropyiboronic acid (3.11 g, 36.2
mmol, 10 equivy, 1,1-bis(diphenviphosphino)ferrocene} dichloropalladium (1) complex with
dichloromethane (Pd{dppHiCl, - DUM) (0.33 g, 0.72 mmol, 0.20 equiv), Na;CO: (1.15 g, 10.9 mmol,
3 equiv), dioxane (20 mL) and HoO (4 mL) were stivred for 12 h at 100 °C under nitrogen atmosphere.
The reaction was monitored by LCMS. The reaction was quenched by the addition of water (100 mL)
at room temperature. The resulting muxture was extracted with ethyl acetate (EtOAc) (3 x 100 mL}
and dried over anhydrous Na:8Q.. After filtration, the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography, eluting with petroleum ether
/ ethyl acetate (7:1), to afford 5S-cvclopropyi-4, 7-difluoro-3 3-dimethvlindolin-2-one {(Intermediate 3)
(8OO mg, 75% vield). LOCMS (LCMS, ESI): RT= 0.84 min, m/z =238.1 [M+H]}'.

Intermediate Example 4. S-chiovo-7-iodo-3,3-dimethylindolin-2-one {Intermediate 4) and 5-

chlore-3,3-dimethylindolin-2-one (Intermediate 18}

H

§ H
_ . 2 N
Lo wouwname, (P "o Nsscon
siep 1 {
intermediate 18 intermediate 4
__ 5-chiorg-3,3- S-chiorg-7-iode-3,3
dimethylindolin-2-one dimethylindolin-2-one

{3472} Step 1: Into a 250 mL 3-necked rovnd-bottom flask was added 3-chloro-1,3-dihydroindoi-2-
one (5 g, 29.83 mmol, | equivy, LiCl(3.79 g, 89.5 mumol, 3 equiv) and tetralydrofuran (THF) (100
mL} at room temperature, then n-buty] lithium (n-Buli 1o 2.5 M 1o n-Hexanes, 29.8 mL, 74.6 mmol,
2.5 equiv) was added at -78 “C by dropwise. The resulting mixture was stirred for 30 min at 0°C
under mitrogen atmosphere. To the above mixture was added methyl 1odide (Mel) (8.47 g, 59.7 mmol,
2 equiv) dropwise over 5 min at -78 °C. The resulting mixture was stirred for 2 h at 0°C under
nitrogen atmosphere. The reaction was monttored by LCMS. The reaction was quenched by the
addition of NH4Cl {aq, 150 mL)} at room temperature. The resulting nuxture was extracted with ethyl

acetate (EtOAc) (3 x 150 mL), and dried over anhvdrous Nap504. After filtration, the filtrate was
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concentrated under reduced pressure. The residue was punfied by silica gel colunm chromatography,
ehuting with petroleum ether / ethyl acetate {1:1}, to afford S-chloro-3.3-dimethylindolin-2-one
(Intermediate 18) (3.80 g, 65% yicld). LCMS: (ES, nvz): RT=0.788 min, m/z=195 6 [M-+H}"
16473} Step 2: Into a 40 mL vial was added Intermediate 18 (2 g, 1022 mmol, 1 equiv), N-
iodosuccminmide (NIS) (13.8 g, 61.3 mumol, 6 equiv) and acetic acid (HOA¢) (40 mL) at room
temperature. The resulting mixture was stirred for overnight at 80 °C. The reaction was monitored by
LCMS. The reaction was quenched by the addition of NHLCl {aq, 100 mL} at room temperature. The
resufting mixture was exiracted with ethyl acetate (EtOAc) (3 x 100 mb), and the organic laver dried
over anhvdrous Na;SO4. Afier filtration, the filirate was concentrated under reduced pressure. The
residue was purified by reversed-phase flash chromatography (C138 silica gel: mobile phase,
acetonitrile in water, 1% to 100% gradient m 30 min; detector, UV 254/220 nm) to provide 3-chioro-
7-10do-3, 3-dimethvlindolin-2-one {Intermediate 4) (2.4 g, 73% vield). LCMS: (ES, m/z}: RT=03854

min, m/7=321.9 [M+H]"

Intermediate Example 5. S-brome-3,3,7-trifluorsindolin-2-one (Intermediate 6)

H
N
U\\ o Br,HOACDCM
‘//
step 4
0

intermeadiate §

5-bromo-3,3,7-
wifluoroindolin-2-one

{3474} Step 1: Into a 40 mL sealed tube was added 7-thuoro-1H-indole-2,3-dione (5 g, 30.3 mmol, |
equtv), dichloromethane (DCM} (15 mL) and acetic acid (AcOH} (3 mL) at room temperatare. To the
above solution was added Br: {9.68 ¢, 60.6 mmol, 2 equiv} at 0 °C. The resulting mixture was stirred
for 16h at 40 °C under nitrogen atmosphere. The reaction was monttored by LOMS. The reaction was
quenched by the addition of sodium thiosulfate (ag.) (100 mL) at room temperature. The resulting
muxture was extracted with ethyl acetate (EtOAc) (3 x 100 mL}. The combined organic layers were
washed with water {100 ml.), dried over andwydrous NaSO4. After filtration, the filtrate was
concentrated under reduced pressure. Ths resulted n 5-bromo-7-fluoro-1H-indole-2 3-dione (5.60 g,
76% vieldy, LOMS{ES, mv/z): RT=0 598 min, m/z=243 9i{M-+H]".

{3475} Step 2: Into a 250 mL three necks bottom flask was added S-bromo-7-flucro-1H-indole-2,3-
dione (10.0 g, 41.0 mamol, 1 equiv) and dichloromethane (DCM) (100 mL} at room temperatore. To
the above solution was added dicthylanunosulfur trifluoride (DAST) (16.5 g, 102 mmol, 2.50 cquiv)
at 0°C. The resulting nmuxture was stirred for 16h at room temperature. The reaction was monitored by
LCMS. The reaction was quenched with water (200 mL} at room temperature. The resulting mixtare
was extracted with ethyl acetate (EtOAc) (3 x 200 mL). The combined organic layers were washed

with water (100 mL), dried over anhydrous Na,SO4. After filiration, the filtrate was concentrated
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under reduced pressure. The residue was purified by silica gel column chromatography, cluting with
petroleum ether / ethyl acetate {1:1), to afford S-brome-3,3,7-trifluorcindohin-2-one (Intermediate 6)

(8.50 g, 78% yicld). LCMS(ES, m/z): RT=0.745 pun, m/z=266.9[M+H]".

Intermediate Example 6. S-brome-7-iedo-3,3-dimethylindolin-2-one (Intermediate 7} and 5-

bromeo-3,3-dimethylindolin-2-one (Intermediaie 19)

NIS, AcOH

Br
intermediate 19 intermediate 7
S-bromo-3,3- .
i ind S-bromo-7-iodo-3,3-
di?ﬁ?gé“f"i dimethylindolin-2-one

{3476} To an ice-cold solution of 5-bromo-3 3-dimethylindolin-2-one (Intermediate 19) (400 mg,
1.66 mmol, 1 equiv) (Compound 24a of Fensome er o/, J Med. Chem. (2008) 1861-1873) in acetic
acid (AcOH) (4 mbL} was added N-iodosuccmimide (NIS) (450 mg, 1.99 mumol, 1.2 equiv}) portion
wise followed by stirring for 3h at 36 °C. Then conc. HoSG. (49.01 mg, 0.50 mmaol, 0.3 equiv) was
added at room temperature. The resulting mixture was stirred for additional 2h at 50 °C. The reaction
mixture was guenched by ice/water (10 mL). The resulting mixture was extracted with cthyl acetate
{EtOAc) (5 x 10 mL}. The combined organic layers were dried over anhydrous Na804. After
filtration, the filtrate was concentrated under reduced pressure. The residue was purified by silica gel
coluomn chromatography, eluting with petroleum ether / ethyl acetate (3. 1), 1o afford 5-bromo-7-iodo-~
3, 3-dimethvlindolin-2-one (Intermediate 7) (500 mg, 82% yield). LCMS(ES, m/z): RT=0.85 nun,
m/z=366 [M+H]"

Intermediate Example 7, S-bromo-6-methoxy-3,3-dimethylindelin-2-one (Intermediate 8)

H
H O .
AU N n-BuliMel, THF NBS,DMEDC 7 N O
step 1 !

<

step 2 Br

intermediate 8

&-bromo-~&-
mathoxy-3,3-
dimethyiindolin-
2-one

{8477} Step 1: To a stirred solution of 6-methoxy-1,3-dihvdromdol-2-one (1 g, 6.12 mmol, 1
equivy and LiC1 (649 mg, 1532 mmol, 2.5 equiv} in tetrahydrofuran {THF} {100 mL} was added n-
butvl lithium (o-Buli) (2.5N) (6.13 mL., 15.32 mumol, 2.5 equiv) dropwise at O

°C under nitrogen atmosphere. The resulting mixture was stirred for 30 min at ¢

°C under nitrogen atmosphere. To the above mixture was added Mel (173970 mg, 12.25 nunol, 2

equiv) dropwise over 20 min at 0 °C. The resulting mixture was stirred for additional ih at 0 °C. The

79



WO 2025/106863 PCT/US2024/056195

reaction was guenched by the addition of water/ice (20 mL) at 0 °C. The agueous layer was extracted
with ethyl acetate (Et0Ac) (3 x 200 mL} and dried over anhydrous NapS504. After filtration, the
filirate was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography, cluting with petroicum ether / ethyl acetate (8: 1), to afford 6-methoxy-3,3-dimethyl-
1H-indol-2-one (200 mg, 7% vield).

[0478] Step 2: Into a 20 mL vial was added 6-methoxy-3,3-dimethyl-1H-indol-2-one (200 mg, 1.04
mmol, 1 eqaiv), N N-dimethvl formanude (DMF) (8 mL)}, and N-bromosuccinimide (NBS) (186 mg,
1.046 mmol, 1 equiv) at room temperature. The resulting mixture was stirred for 2h at room
temperature under mitrogen atmosphere. The reaction was guenched by the addition of water/ice (20
mL) at 0°C. The aqueous layer was extracted with ethyl acetate (EtOAc) (3 x 20 mb) and dried over
anhydrous Na,SQu.. After filtration, the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography, eluting with petrolewm cther / othyl acetate (2:1),
to afford 3-bromo-~-6-methoxy-3,3-dimethylindolin-2-one (Intermediate 83 (190 mg, 67% vield).

LOMS (LCMS, EST): RT= 0.735 min, m/z 270 M-+H]".

Intermediate Example 8. 7-iodo-3,3-dimethyl-S-(trifluoromethyijindolin-2-one (Intermediate 17}

and 3,3-dimethyl-5-(trifluoromethyl}indolin-2-one (Intermediate 11}

H
g N
NN H
N o __PMBCI
mnnnnrnnnnnnnnsnnAAnnnnnnnnnn R mmnnnrnnnnnnnnsnnAAnnnnnnnnan R
Cul,Nal dicxane ; K004, K, DMF
step 1 / step 2
?MB M
- N
Moo TRATIONSOC SN
CulDME  FeC” stepd g /\Ké
step 3
intarmediate 11
3,3-dimethyl-5-
{triffucromethyliin
dolin-2-one

intermadiate 17

NiS,HOAC
step &

O 7-iodo-3,3-dimethyl-5-
{triflucromathyllindolin~
2-one

{0479} Step 1: Into a 40 mL scaled tube was added 5-bromo-3,3-dimethyl-1H-indol-2-one (4 g, 16.7
munol, 1 equiv), methvi[2-(tmethvlaminojethvijamine (2.94 g, 33.3 numol, 2 equiv), Cul (635 ¢, 333
mmol, 2 equiv), Nal (4.99 g, 33 3 mmol, 2 equiv) and dioxane (20 mL) at room temperature. The

resufting mixture was stirred for Zh at 120 °C ander nitrogen atmosphere, then quenched with water

(100 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtQAc) G x
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150 mL), and the combined orgamc layers were washed with water {100 L}, and dried over
anhydrous Na,SCa. After filtration, the filirate was concentrated under reduced pressure. The residue
was purified by reversed-phase flash chromatography {C18 silica gel; mobile phase, acetonitrile in
water, 0% to 100% gradient in 30 nun; detector, UV 254/220 nmy) to provide 5-iodo-3,3-dimethyl-1H-
indol-2-one (2.50 g, 52% vield). LCMS:(ES, w/z) : RT=0.507 min, m/z=288 O[M+H]}".

[04840] Step 2: Into a 40 mL sealed tube was added S-odo-3,3-dimethyl-1H-indol-2-one (230 g, 8.70
mmol, 1 eqaiv), KoCO: (3.61 g, 26.1 mmol, 3 equiv}, KI(1.45 g, 870 mmol, 1 equiv), N, N-dimethyi
formamide (DMF} (20 mL) and p-methoxybenzyl chlonde (PMBCT) (4.09 g, 26 .1 mamol, 3 equiv) at
room temperature. The resulting roixture was stured for 2h at 100 °C, then quenched with water (80
mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtGAc) 3 x 120
mL}, the combined organic lavers were washed with water (80 mL) and dried over anhydrous
NapSO4. After filtration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by reversed-phase flash chromatography (C18 silica gel: mobile phase,
acetonitrile in water, 0% to 100% gradient in 30 min; detector, UV 2547220 nm) to provide 5-iodo-1-
f{4-methoxyphenymethyl}-3 3-dimethylindol-2-one (2 g, 56% vield). LCMS:(ES, m/z): RT=0.857
min, m/z=408 OfM+H]'

{0481} Step 3: Into a 40 mL sealed tube was added 3-iodo-1-{{4-methoxyphenylmethyl]-3,3-
dimethylindol-2-one (2 g, 4.91 mmol, | equiv), methyl 2,2-difluoro-2-sulfoacetate {(1.89 g, 9.82
mmol, 2 equivy, Cul (2.81 g, 14.7 mmol, 3 equiv) and N N-dimethyl formamide (BMF} (15 mL) at
room temperature. The resulting mixture was stirred for 2h at 100 °C under mitrogen atmosphere, then
guenched with water (50 mL} at room temperature. The resulting mixture was extracted with ethyl
acetate (FtOAc) (3 x 100 mL}, and the combined organic layers were washed with water (50 mL}, and
dried over anhydrous Nax504. After filtration, the filtrate was concentrated under reduced pressure to
provide a residue, which was purified by reversed-phase flash chromatography (C18 silica gel; mobile
phase, acctonitrile 1n water, 0% to 100% gradient in 30 min; detector, UV 254/220 nm) to provide 1-
f{(4-methoxyphenylimethy]-3, 3-dimethyl-S-(tnfluoromethyindol-2-one (1 g, 58% vield}.
LOMS:{ES, m/2} - RT=0.820 min, m/z=350 1 M+H]"

{63482} Step 4: Into a 40 mL sealed tube was added 1-{{4-methoxyphenyljmethyi}-3,3-dimethyi-5-
{trifluororaethvijindol-2-one {1 g, 2.86 mumol, 1 equiv), trifluoroacetic acid (TFA) (9 ml) and
influoromethancsulfonic acid (3 mL) at room temperature. The resulting mixture was stired
overnight at 50 °C, then quenched with water (30 mL} at room temperature. The resulting mixture
was extracted with dichloromethane (BCM) (3 x 100 mL), and the combined organic layers were
washed with water (50 oL} and dried over anhydrous Na,SOq. After filiration, the filtrate was
concentrated under reduced pressure o provide a residue, which was purified by reversed-phase flash
chromatography (C18 silica gel; mobile phase, acetonitrile in water, 0% to 100% gradient in 30 min;
detector, UV 254/220 nm) to provide 3,3-dmethyi-5-(riflacromethyindolin-2-one (Intermediate

11) €520.0 mg, 79% vield). LCMS:({ES, avz) - RT=0.675 mn, m/z=230 1{M+H]"
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j(3483] Step 5. Into a 40 mL scaled tube was added Intermediate 11 (520.0 mg, 2.26 mmol, 1 equiv),
acetic acid (AcOH) (8 mL} and N-iodosuccimnude {NIS) (1.02 g, 4.53 mmol, 2 equiv) at room
temperature. The rosulting mixture was stirred for 2h at 80 °C under nitrogen atmosphere, then the
reaction was quenched with Na,8,0sag) (50 mL) at room teroperature. The resulting mixture was
extracted with cthyl acetate (FEtOAc) (3 x 60 mL), and the combined organic layers were washed with
water (30 mL) and dried over anhvdrous Na;SO4. After filtration, the filtrate was concentrated under
reduced pressure to provide a residue, which was purified by reversed-phase flash chromatography

{C18 silica gel; mobile phase, acetonitrife in water, 0% to 100% gradient in 30 min; detector, UV
(420.0 mg, 32% yield). LCMS(ES, m/zy: RT=0.843 mun, n/z=356 1{M+H]"

Intermediate Example 9. S-chlore-4,7-difluore-3,3-dimethylindolin-2-one {Intermediate 23}

F
F | H
H CQYT‘H?‘SO@ /&\\\\,«N
N HyONCS [ 0
E 0 o P
U Ol

F
intermediate 23

S-chiore-4,7-diflucre-3,3-
dimethylindolin-Z-one

{6484} Into a 20 mL vial was added 4,7-diftuore-3,3-dimethyl-1H-indol-2-one {product of
Intermediate Example 3, step 2) (300 mg, 1.52 mmol, 1 equiv), con. H:50, (3.0 mL), water {0.30
mL) and N-chlorosuccinimide (NCS) (607 mg, 4.56 mumol, 3 equiv) at room temperature. The
resulting mixture was stirred for 4h at room temperature, then diluted with water (20 mbL) and
extracted with ethyl acetate (EtGAc) (3 x 30 mL). The combined organic layers were washed with
brine (20 mL), dried over ashydrous Na,SCa. After filtration, the filtrate was concentrated under
reduced pressure to provide a residue, which was purified by silica gel colunmn chromatography,
cluting with petroleum ether/EtQAc (1:1), to afford 3-chloro-4,7-difluoro-3,3-dimethyi- 1H-indol-2-
one {Intermediate 233 (300 mg, 85% vield). LCMS (LCMS, ESHy: RT=0.72 min, m/z

=232 1{M+H]"'H NMR (400 MHz, DMSO-ds) 6 11.23 (s, 1H), 7.55 (dd, J = 9.2 Hz, 1H). 1.36 (d. J =
6.4 Hz, 5H).
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Intermediate Example 10, 4,7-difluore-3,3-dimethyl-S-(trifluoromethyl}indolin-2-one

{(Intermediate 9} and 4,7-difleoro-5-iodo-3,3-dimethyhndolin-2-one (Intermediate 24)

g F O
i
F H S—F
i
N O FO
0 NS, AcOH A -
step 1 step 2
F t
intermediate 24 intermediate §
4 7~-difluore-5-iodo-3,3~ 4 7-difluore-3,3-dimethyl-5-
dimethylindolin-2-one {irflucromethyllindolin-2-one

[{3485] Step 1: Into an 8 mL vial was added 4,7-difluore-3,3-dimethvl- [ H-indol-2-one (product of
Intermediate Example 3, step 23 (360.00 mg, 1.82 mmol, | equiv}), N-iodosuccinmimude (NIS)
(821.51 mg, 3.65 mmol. 2 equiv) and acetic acid (AcOH) (4 mL) at room temperature. The resulting
mixture was stirred for 16h at 60 °C, then quenched by the addition of water (20 mb} at room
temperature. The rosulting mixture was extracted with CHoCh (3 x 20 ml), and the combined organic
layers were dried over anhydrous Na;SO.. After filtration, the filtrate was concentrated under reduced
pressure to provide a residue, which was purified by reversed-phase flash chromatography (C18 silica
gel; mobile phase, acetonitrile in water, 0% to 100% gradient in 30 min; detector, UV 254/220 nm} to
provide 4.7-difluoro~5~0do-3, 3-dimethylindolin-2-one (Intermediate 24) (350 mg, 59% vicld).
LCMS(ES, m/zy: RT=0.775 min, m/z=324 [|M+H]"

{3486} Step 2: Into a 20 mL vial were added Intermediate 24 (350 mg, 1.08 mmol, 1 equiv}, Cud
(1.03 g. 541 mmol, 5 equiv), BMF (3 mL) and methyl 2.2-diftuoro-2-sulfoacetate (1.04 g, 5.41
moe, 5 equivy at room temperature. The resulting mixture was stirred for 16 hat 100 °C under
nitrogen atmosphere, then quenched by the addition of water (20 mL) at room temperatare. The
resufting mixtare was extracted with THLCL (B x 20 mb), and the combined organic layers were dried
over anhydrous Na:SO4. Afier filtration, the filirate was concentrated under reduced pressure to
provide a residue, which was purified by reversed-phase flash chromatography (CI8 silica gel; mobie
phase, acetonitrile 1 water, 0% to 100% gradient in 30 mun; detector, UV 254/220 nm) to provide

4, 7-diftuoro-3,3-dimethyl-3-{rifluoromethyi}-1H-indol-2-one (Intermediate 93 (140 mg, 49% vield).
LCMS(ES, m/zy: RT=0.810 min, m/z=266 2| M+H]"

6487} Additional mtermediates may be prepared as provided m below Table A,

Table A, Additional Intermediates
Intermediate Procedure
May be prepared by protecting Intermediate & with a Boc
H ot o e o f p
/é: N protecting group {e.g., using ditertbutyldicarbonate (Boc,() and
| Q tricthylamine), followed by cross-couphing with
\V4 & 7<E cyclopropyiboronic acid to provide the corresponding
F F cvclopropyt matenal, followed by Boc deprotection {e.g., using
Intermediaie 10 TFA/DCM).
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Table A. Additional Intermediates

Intermediate

Procedure

S-gcyclopropyl-3,3,7-
trifluoromdohn-2-one

H
\.N

o

0]

S

Intermediate 12
S-cyclopropyi-3,3-
dimethviindolin-2-one

May be prepared by protecting commercially available 5-
bromo-3,3~dimethyvlindolin-2-one with a Bog protecting group
{e.g., using ditertbutvidicarbonate (Boc,0) and triethylamme),
followed by cross-coupling with cvelopropyliboronic acid to
provide the corresponding cyclopropyl materiad, followed by
Boc deprotection {e.g2., using TFA/DCM).

Intermediate 13
S-bromo-4-fluore-3,3-
dimethvlindolin-2-one

May be prepared according to Fensome ef al., J. Med. Chem
{2008} 1861-1873 (Compound 36a}.

| o)

Intermediate 14
3-cyclopropyl-4-fhuore-3,3
dimethviindolin-2~one

May be prepared by protecting Intermediate 13 with a Boe
protecting group (e.g., using ditertbutyldicarbonate (Boc:O) and
tricthylamine}, followed by cross-coupling with
cyclopropylboronic acid to provide the corresponding
cyclopropyl material, followed by Boc deprotection {e.g., using
TFA/DOM).

Intermediate 15
S-bromo-T-hydroxy-3,3-
dimethvlindolin-2-one

May be prepared by protecting Intermediate 7 with a Boe
protecting group {e.g., using ditertbutvldicarbonate (Boc,0) and
tricthylanuue), followed by oxidation (Cu: 0, NaOH, pynidine,
and H,0) conditions to provide the corresponding hydroxylated
material, followed by Boc deprotection {e.g., using TFA/DCM).

OH

Intermediate 16
S-cyclopropyl-7-hydroxy-3,3-
dimethylindolin-2-one

May be prepared by protecting Intermediate 7 with a Boc
protecting group (e.g., using ditertbutyldicarbonate (Boc:0) and
iriethylanyne), followed by oxidation {e.g., using Cu:0, NaOH,
pyridine, and H,) conditions to provide the corresponding
hyvdroxylated material, followed by cross-coupling with
cyclopropylboronic acid, then Boc deprotection {e.g., using
TFA/D{CM).

H
N

HG

Intermediate 20
5-bromo-6-hydroxy-3,3-
dimethylindolin-2-one

May be prepared by deprotecting Intermediate 8 under
demethylation conditions {e.gz., using BBry/DCM})

84




WO 2025/106863 PCT/US2024/056195

Table A. Additional Intermediates

Intermediate Procedure
F
§ May be prepared by protecting Intermediate 1 with a Boc
o pmtectim, gmup (e 5; usinv di’(eiEbuiﬂdimib@ndte {Boc: () and
Fal ;
Intermediate 21 prow ide the corre spﬂnduw tnﬂuoromcthsi material, ’miiowa d by
7-flaoro-3,3-dumethyl-5- Boc deprotection {e.g., using TFA/DCM].

Kmﬂuammﬁthwi)md slin-2-one

May be prepared by protecting Intermediate 4 with a Boc
protecting group {e.g.. using ditertbutvldicarbonate {Boc.() and
tricthviamine}, followed by oxidation {e.g., using Cu.0, NaGOH,
pyvridine, and Ho() conditions to provide the corresponding

Intermediate 22 hydroxylated material, followed by Boc deprotection {e.g.,
S-chloro-7-hydroxy-3,3- using TFA/DCM).

dinethvlindolin-2-one

Final Products
Example 1. 4-(3-(5-bromo-T-fluore-3,3-dimethyi-2-oxsindolin-1-yl}-2-oxopyridin-1{2H)}-
yhbutanoic acid (Compound 1} and tert-butyl 4-(3-(S-bromo-7-fluers-3,3-dimethyl-2-
oxcindolin-i-yi}-2-oxopyridin-1{ZH)-yhibutancate {Compound 1-OtBu)

QNH BF/\V/\F/ \I< QN@ intermediate 1

JY KaCO;, DMF /T\ G005, DMF
step 1 step 2

COOH

E \‘:;N
TFADCM O

/T\ °
step 3 O
Br
Gamp@und 1-0OtBu Compound 1
tert-dutyl 4-(3-(5-bromo-7- 4~(3-(5-bromo-7-flucro-3,3-dimethyl-2-
amfélé%ri?n% 3"1551?%2523’; 2& din- éxcénduim—’i -yh-2-oxopyridine ’5(2{{
1(2H)-yi¥butan0aie yhbutanoic acid
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{(3488] Step 1: Into an § mL vial was added 3-iodo-iH-pyridin-2-one (500.0 mg, 2.26 mmol, |
equivy, KoC0; €938.1 mg, 6.79 mumol, 3 equiv) and N N-dimethy! formamide (DMF) (4 mL). The
resulting nuxture was stirred for 2h at 80 °C, then diluted with water (40 mL). The agueous layer was
extracted with ethyvl acetate (EtOQAc) (3 x 30 mL), and the organic layer concentrated under reduced
pressure to provide a residue, which was purified by reverse flash chromatography (CI8 silica gel;
mobile phase, acetonitrile n water (.1% TFA), 10% to 30% gradient in 10 nmun; detector, UV 254
am} to provide tert-butyl 4-(3-todo-2-oxopyridin- I -vijbutancate (480.0 mg, 56% yield). LCMS: (ES,
m/zy RT=1.02 min, m/z=308{M+H]".

{03489] Step 2: Into a 20 mL vial was added tert-butyl 4-(3~10do-2-oxopyridiun-1-ylbutanoate (337.7
mg, 0.93 mmoel, 1.20 equiv}, 5-bromo-7-fluoro-3 3-dimethyl-1H-indol-2-one {Intermediate 1) 200
mg, 0.78 mmol, 1 equiv.}, Cs:CO3 (757.5 mg, 2.32 mmaol, 3 equivy and N, N-dimethyl formamide
(DMF} (3 mL, 0.12 mmol). The resulting mixture was stirred for Zh at 120 °C, and then the resulting
mixture was diluted with water (60 mL). The aqueous layer was extracted with ethyl acetate (EtOAc)
(3 x 50 mL) and the organic layer was concentrated under reduced pressure to provide a residue,
which was purified by silica gel column chromatography, ehuting with petroleum ether / ethyl acetate
{4.1), to afford tert-butyl 4-(3~(5-bromo-7-fluore-3,3-dimethyl-2-oxoindolin- I -v1}-2-oxopyridin-
H2H)-vhbutanoate (Compound 1-OtBu) (160.0 myg, 38% yieldy. LCMS: (ES, /z): RT=1.039 min,
m/z=438M+H]".

{3498} Step 3: Into an & mL vial was added Compound 1-0tBu (1300 mg, .26 mmol, 1 equuv),
triffuorcacetic acid (TFA) (0.60 mL) and dichloromethane (DCM) (3 mL). The resulting mixture was
stitred for 2h at room temperature, and then was concentrated under reduced pressure 1o provide a
crude product, which was purified by Prep-HPLC (XBridge Prep OBD C18 Column, 30150 mm,
Spm; Mobile Phase A Water (10 mmol/L NHHCGO;), Mobile Phase B: acetonitrile; Flow rate: 60
mb/min; Gradient: 22% B to 30% B in 9 nun, 30% B; Wave Length: 220 nm) to provide 4-(3-(5-
bromo-7-flucro-3, 3-dimethyi-2-oxoindoln-1-vi}-2-oxopyridin-1 2H)-vlbutanoic acid {Compound 1}
{72.2 g, 63% vield).

10491} Compound 1: LCMS: (ES, m/z): RT=1.22 min, m/z=438[M+H]" TH NMR (400 MHz,
DMSO-de) 3781 (dd, /=68, 20Hz, 1H). 7.67(dd. J=7.1,2.0Hz, 1H), 7.58 (4, ./ = 1.8 Hz, 1H),
739(dd. /=108, 18 Hz, 1H), 637, J=69Hz, 1H), 404 (m, IH),3880m 1H),217(,/=74
Hz, 2H), 185 (p, /=74 Hz, 2H), 141 (s, 3H), 1.37 (s, 3H).
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Example 2 4-{3-(5-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-4-methyl-2-
sxopyridin-1(2H}-yDbutanoic acid (Compounnd 4, rac-4}, methyl 4-(3-(8-cyclopropyl-4,7-diflusro-
3,3-dimethyl-2-oxoindolin-1-yi}-d-methyl-Z-oxopyridin-1{2H}-vi}butaneate {Compound 4-OMe),
{8a}-4-{3-(S-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-4-methyl-2-oxopyridin-
12H)-yhbutanoic acid (Compound 4A%), and  {(Rap-4-3-{S-cyclopropyl-4,7-&fluore-3,3-
dimethyl-Z-oxoindolin-1-yl}-4-methyl-2-oxopyridin-1 2 H)-ylbutanoic acid ({Compound 4B%}

NH \m Nt intermediate 3
\
/‘“‘\‘(\ K2COBDMF ngcog DMF,120°C

8y G step 1 d o
&) COOH

LiOH M0, MaOH

step 3

F
Compound 4 {Rac-4)
4-{3-(5-cyclopropyl-4,7-diflucro-3,3-
21 ?fi}}‘gfmig ngé’fé?é’ m;g)g{zg: dsmgaih( - 2¥ax0;i)ndp ¥m A-yl) ~4-msthyi -2~
oxoindolin-{- e metl'g/inz- cxcpyradm 1{2H)- yi)butanme acid

axsi) ridin-1(2H)-
¥ uianoate

Compound 4-OMe

CO0H

chiral separation

siep 4

Compound 44% Compound 48%
Saj-4-{3-{5~ ciu ropyl-4,7-difluoro- N - . -
gs)dlm(eﬁgyi oxgmggflm 1-yi}-4- %Ré?dfmg ﬁ g‘g&?@%’ 3,;417'.3,‘5‘?“?“
methyl-2-oxopyridin-1(2H)- methyl- Q—mmpyndm H{2H)-

yhbutanoic acid yhbutfanoic acid
{0492} Step 1. Into a 20 mL vial was added 3-bromo-4-methyi-1,2-dihydropyridin-2-0] (400.0 mg,
2.11 mmol, 1 equiv), methyl 4-iodobutancate (939.9 mg, 4.21 mmol, 2 equivy, KoC03{(855.6 mg, 6.33
mmol, 3 equiv) and N, N-dimethyl formamide (BMF) (5 mL) at room temperature. The resulting
nuxture was stirred for th at 100 °C voder nitrogen atmosphere, then the reaction was quenched by
the addition of water (100 mL) at room temperature. The resulting mixture was extracted with ethyl

acetate {(EtOAc) (3 x 80 mL) and dried over anhydrous Na>SQ.. After filtration, the filtrate was
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concentrated under reduced preassure o provide a residue, which was purified by reversed-phase flash
chromatography {(C18 stlica gel; mobile phase, acetonitrile in water, 30% to 60% gradient in 25 min;
detector, UV 220 nm} to provide methyl 4-(3-bromo-4~-methyl-2-oxopyridin-1-yhbutanoate {450 mg,
4% vield), LCMS (LCMS, EST): RT= 0.56 min, n/z =228 .1 {M+H}".

[8493] Step 2. Into an 8 mL sealed tube was added methyl 4-(3-bromo-4-methyi-2-oxopvridin-i-
vhbutanoate (100.0 mg, 0.35 mmol, | equiv), S-cyclopropyi-4,7-difluoro-3 3-dimethvlindolin-2-one
{Intermediate 3} (164.7 mg, 0.70 mmol. 2 equiv}, {s:00; (339.2 mg, 1.04 mmol, 3 equiv) and N N-
dimethyl formamide (DMF) (4 mL) at room temperature. The resulting mixture was stirred for 2 h at
120 °C, theo quenched by the addition of water (130 mL) at room temperature. The resulting mixture
was extracted with ethyl acetate (EtOAc) (3 x 100 mL} and dried over anhydrous Na SO, After
filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
purified by reversed-phase flash chromatography (C18 silica gel; mobile phase, acctonitrile in water,
30% to 50% gradient in 20 mn; detector, UV 254 nm/220 nm) to provide methyl 4-(3-(3-
cyvclopropyl-4, 7-difluoroe-3,3-dimethyl-2-oxoindolin-1-v1}-d-methyi-2-oxopyridin-1 2 Hy-vlbutanocate
{Compound 4-OMe} (70 mg, 43% vield}.

{0494} Step 3: Into an 8 mL vial was added Compound 4-OMe (60.0 mg, 0.14 mmol, T oquiv),
LiOH (16.2 mg, 0.66 muwol, 5 equiv), HuO (2 mL}) and MeOH (2 mL) at room terperature. The
resulting rixture was stured for 2 h at room temperature, then the pH of the mixture was adjusted to
pH 4 with HCH (4M). The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 20 mL) and
dried over anhydrous NaxSOu. After filtration, the filtrate was concentrated under reduced pressure to
provide a residue, which was punified by reversed-phase flash chromatography (C18 silica gel; mobile
phase, acetonitrile in water, 20% to 40% gradient 1 20 min; detector, UV 254 nm /220 nm) to provide
a crude product (50 mg), which was puntfied by Prep-HPLC (XBridge Prep OBD C18 Colomn,

30% 150 mm, Swm; Mobile Phase A Water (10 mmol/L NHUHCO;), Mobile Phase B: acetonitrile;
Flow rate: 60 ml/mun; Gradient: 25% B 1o 35% B o 10 min; Wave Length: 254 onm/220 om;
RT{min}: 8.33) to provide 4-(3-(5-cyelopropyl-4, 7-difluoro-3 3-dimethyl-2-oxomdolin- -yi}-4-
methyl-2-oxopyrdin-1{2H}yhbutanoic acid (Componnd 4, rac-4} (32 mg, 54% yield} as a mixture
of separable atropisomers. LCMS (LCMS, ESD: RT= 091 min, m/z = 4311 [M+H}": 'H NMR (400
MHz, Methanol-d4) 8 7.68¢d, /=72 Hz, 1H), 6.64 (dd, /= 12.0,5.6 Hz, 1H}, 641 (d, /=72 Hz,
1H), 4.06(dd, J=4532 132 Hz 2H), 229, J=72Hz 2H), 2. 14 {5, 3H}, 2.04 {d, J= 14 4 Hz, 3H),
1.39¢d, /=104 Hz, 6H), 0.99{d, J= 9.6 Hz, 2H), 0.76 - .62 (m, ZH).

{0495} Step 4. Compound 4 mixtare from step 3 (32 mg) was separated by Prep-Chiral HPLC
(CHIRALPAK 113, 2%25 cm, 5 um; Mobile Phase A: Hexanes (0.19% TFA), Mobile Phase B!
ethanol:dichloromethane = 1 1; Flow rate: 20 mEL/mun; Gradient: 30% B 10 30% B in 7.5 min;, Wave
Length: 220/254 am); to afford (8a)-4-(3-(S-cyclopropyl-4,7-diflucro-3, 3-dimethyl-2-oxoindohn-1-
yi-4-methyl-Z-oxopyridin-1{ZH}-yhbutanoic acid (Compound 4A%} (6.2 mg, 19% yield; RT(min):

4.37) as the first cluting peak, and (Ra}-4-(3~(5-cyclopropyi-4, 7-difluoro-3,3-dimethyl-Z~oxoindolin-
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Lyl-4-methyl-2-oxopyridin-1 (2H-vDbutanoic acid {Compound 4B*} (6.7 mg, 21% yield; RT{min):
5.77} as the second eluting peak. *Stereochemistry arbitranily assigned.

10496} Compound 4A% LCMS (LCMS, ESDH: RT= 0.8%9 min, m/z =431.1 IM+HJ; TH NMR (400
MHz, Mcthanol-dd) 87.67¢(d, J=72 Hz, 1H), 6.64(dd, /=120, 58 Hz, 1H}), 641 {(d, /=72 Hz,
1HY, 4.12(d, J=72Hz, 1H}, 401 (1, J= 132 Hz, 1H), 2281, /=72 Hz, 2H), 2. 14 (5, 3H), 2.10 -
196 {m, 3H3, 1.539(d, J=96Hz, 6H), 1.03 - 0.96 {m, 2H), 0.68 (g, J= 4.8 Hz, ZH).

04971 Compound 4B* LCMS (LCMS, ESD: RT= 090 min, m/z =431.1 {MAHT" THNMR (400
MHz, Methanol-d4) 8 7.68(d, /=72 Hz, 1H), 6.63(d. J=6.0Hz 7H), 2.14 (5. 3H), 2.03(d, /= 184
Hz, 3H), 159 (d.J= 9.6 Hz, 6H), 1.05 -0.92 (m, 2H), 0.72 - 0.61 (m. 2H).

Example 3. 4-3-{8-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-5-methyl-2-
oxopyridin-1{2H)}-yhbutanoic acid (Compound 5} and methyl 4-(3-(S-cyclopropyl-4,7-diflusro-
3,3-dimethyl-2-oxoindolin-1-y1}-5-methyl-Z-oxopyridin-1 (2H}-vi}butanoate (Compound 5-OMe}

F
H
SN
2 d o L ]zxc
4
AN o VT
foemrt = Va
P <\ .NJ intermediate 3
KGO0, DME H :
step 2 } o} Cu, 00, DME, 120°C
step 3
\j COOH
T Nt
e N\ N
oo A N/H@
o]
step 4 v P
F {

Compound 5
4-(3-(5-cyclopro dp%rM 7-difluorg-3,3-

- W dimethyl-2-oxcindolin-1-yi}-5-methyl-2-
metg?ﬁj@}g 53?3’??;6;}%0?_%.4 7 cxgpyndm 1(2H)~y!)butanoic ac?éi

oxoindolin- 1~3,;% -S-mgthyl-2-
oxopyridin-1(Z yi}butanaaﬁe

Compound 5-Oe

{3498} Step 1. Into an 8 mL vial was added 3-iodo-Z-methoxy-3-methyi-1,2-dihydropynidine (200.0
mg. 0.79 mmol, 1 equiv}), tetrahydrofuran (THF) (0.3 mL), and HCI (4M, 3 mL) at room temperature.
The resulting mixiure was stirred for 1h at 90 °C under nifrogen atmosphere. The reaction was
monitored by LCMS. The resulting mixture was concentrated under reduced pressure to provide 3-
todo-3-methvl-1H-pyridin-2-one (200 mg, 92% yield}, which was used in the next step directly

without purification. LCMS: (ES, m/z): RT=0.576 min, ;v/z=236 1{M+HT"
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{(3499] Step 2. Into an § mL vial was added 3-iodo-5-methyl-1H-pyndin-2-one (200.0 rug, .85
mmol, | equiv}, methyl 4-bromobutancate (308.10 mg, 1.70 mumol, 2 equiv), KoC0G5 (352 8 mg, 2.55
mmod, 3 equivy, and N N-dimethyl formaride (BMF} (2 mL) at room temperature. The resulting
mixture was stirred for 1 h at 90 °C under nitrogen atmosphere, then quenched by the addition of
water {20 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtQAc)
(3 x 40 mL), and the combined organic lavers were washed with water (3 x 20 mL) and dried over
anhydrous Na;S04. After filtration, the filtrate was concentrated under reduced pressure to provide a
residuc, which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetomitrile in water, 20% to 30% gradient in 12 mm; detector, UV 220 nm) to provide methvl 4-(3-
todo-S-methyl-2-oxopvridin-1-yDbatancate {140 mg, 49% vield). LCMS: (ES, m/z): RT=0.65 min,
m/z=336 1 {M~+H}"

{6500] Step 3. A solution of methyl 4-(3-iodo-3-methyvi-2-oxopyridin-F-yviYbutancate (100.0 mg, 0.29
mmol, | equiv), S-cvclopropyt-4,7-difluoro-3 3-dimethyvlindolin-2-one (Intermediate 3) (70.8 mg,
0.29 mmol, 1 equiv), Cs:C03 (291.7 mg, 6.89 mmol, 3 equivy in N N-dimethyl formanmide {DMF) (3
mL} was stirred for Th at 120 °C ander mirogen atmosphere, then reaction was quenched with water
{15 mL)} at room temperaturc. The resulting mixture was oxtracted with othyl acetate (EtOAc) (3x 30
mb}. The combined organic layers were washed with water (2 x 10 mL), dried over anhydrous
NazS04. After filtration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by reversed-phase flash chromatography (C18 sifica gel; mobile phase,
acetonitrile in water, 40% to 50% gradient m 10 nun; detector, UV 254 nm/UV 220 am) to provide
methyl 4-(3-(S-cvelopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-y1}-5-methyl-2 -oxopyridin-
1{Z2Hy-yhbutanocate (Compound 3-0Me) (50 mg, 38% vield). LCME: (ES, mv/z): RT=0.94 min,
/=445 2{M+HY

{0501} Step 4. A solution of Compound 5-OMe (40.0 me, 0.09 mmol, 1 cquiv) and acetic acid
{AcOH) (0.5 mL) m HCL(6M, 0.5 ml) was stirred overnight at 40 °C, then quenched with water (10
mL} at room termperature. The resulting mixture was extracted with ethyl acetate (EtOAC) 3 x 20
mL), and the combined organic lavers were washed with water {2 x 10 mL) and dried over anhydrous
NapSO,. After filiration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 35% to 45% gradient i 10 min; detector, UV 254 am/UV 220 nm) to provide a
crude product (20 mg), which was purified by Prep-HPLC (X Bridge Prep OBD C18 Column, 30%150

mm, Sum; Mobile Phase A: water (10 mamol/L NH.HCG;), Mobile Phase B: acetonitrile; Flow rate:

afford 4-(3-(5-cvelopropyl-4,7-difluoro-3 3-dimethyl-2-oxoindolin-1-y1)-S-methyl-2-oxopvridin-
1ZH)-vhbutanoic acid (Compound 3) (14.4 mg, 37% vield).

16502] Compound 5: LCMS: (ES, m/z): RT=1 497 min, m/z=431 1{M+H]". "H NMR (400 MHz,
Methanol-d4) 6 7.63 - 736 (m, 2H)L 6.63 {(d, J =118 Hz, IH), 414 (d, J=128Hz, 1H), 401 (d, ] =
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134Hz ), 2294, =72 Hz, 2H), 221 (3, 3H), 204 (g, I = 7.6 Hz, 3H), 1.58(d, F = 4.6 Hz, 6H),
1.00¢d, J=98Hz 2H), 0.68 (d, I = 4.0 Hz, 2H).

Example 4, 4-£3-(8-cyclopropyl-4,7-difluore-3 3-dimethyl-2-oxoindolin-1-yi}-6-methyl-2-
oxopyridin-1 2H-yhbutaneic acid (Compound 6} and methyl 4-(3-{S-cyclopropyl-4,7-diflucro-
3,3-dimethyl-2-oxoindolin-1-y1}-6~-methyl-Z-oxopyridin-1 2H)-vi}butanoate {Compound 6-Ole)

[») Q/ o /

/ / j {f}o

NN NaOMe § S THEHCIM) f\ N <\“N
step 1 ;/ o step 2 | K00, DMF ; 4

F
! / @ step 3 o
F 8; /
ﬁ / ¢
B o = COOH
o N
v B
g
e N > .
infermeadiate 3 f )\T I LIOH, H,0 MaOH
CoC05,OMF \//\f” step 5
step 4 £
Compound §8-Ole
me}thyi 4-(1?;55_; Compound &
ifluaro-t S aimetyt-2- £-(3-(5-cyclopropy-47-dfiu0ro.3,3-
oxgindolin-{-yi)-6- dimethyl-2-oxcindolin-1-yi}-8-methyl-2-
methyl-2-oxopyridin- oxopyridin-1{2H}-yl}bitancic acid

1{2Rvhbutanoale
{0503] Step 1. Into a 40 mL vial was added 2-fluoro-3-iodo-6-methyipyridine {2 g, 8.43 mmol, }
cquivy and sodium methoxide (60% Na in MeOH) (20 mL) at room teraperature. The resulting
mixture was stirred for [h at 80 °C, then the reaction was gquenched by the addition of water (100 mL)
at room temperatire. The resuliing mixture was extracied with ethyl acetate (EtQAc) (3 x 200 ml),
and the combined organic lavers were washed with water (3 x 50 mL} and dried over anhydrous
Nap504. After filiration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by silica gel columm chromatography, eluting with petroleum ether / ethyl acetate
{1:1}, to afford 3-iodo-2-methoxy-6-methylpyridine (800.0 mg, 38% vield). LCMS: (ES, m/z):
RT=1.09 nun, n/z=250 [M+H["
{6304} Step 2. Into a 40 mL vial was added 3-todo-6-methylpyndin-2-0l (700 mg, 2.97 mmol, |
equiv), tetrahyvdrofuran (THF) (0.8 mL), and 4M HCI (8 mL) at room temperature. The resulting
mixture was stirred for 1 h at 90 °C vader mtrogen atmosphere, then quenched by the addition of
water (100 mL)} at room temperature. The resulting mixture was extracted with ethyl acetate (EtQAc)
{3 x 140 mL) and the contbined organic layers were washed with water (3 x 50 mb} and dried over
anhvdrous Na,SQ.. After filtration, the filtrate was concentrated vnder reduced pressure to provide a

residue, which was purified by reversed-phase flash chromatography (C18 sihica gel; mobile phase,
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acetonitrile in water, 20% to 30% gradient in 13 mun; detector, UV 220 nrn) to provide 3-10do-6~
methyl-1H-pyridin-2-one (600.0 mg, 86% vield}. LOMS: (ES, m/z}: RT=0.60 min, m/z=236 [M+H]"
16505} Step 3. Into a 40 mL vial was added 3-iodo-6-methyl-iH-pyridin-Z-one (550.0 mg, 2.34
mmad, | equivy, methyl 4-iodobutancate (1067 mg, 4.68 mumol, 2 equiv), KoC0: (9703 mg, 7.02
mmol, 3 equiv), and N, N-dimethy] formamide (BMF} {6 mL) at room temperatare. The resulting
mixture was stirred for Th at 100 °C under nttrogen atmosphere, then quenched by the addition of
water (100 mL} at room temperature. The resulting mixtare was extracted with ethyl acetate (EtQAc)
{3 x 100 mL). The combined organic layers were washed with water (3 x 50 mL} and dried over
anhydrous Na804. After filtration, the filirate was concentrated under reduced pressure to provide a
residue, which was purified by reversed-phase Hlash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 10% to 20% gradient m 15 min; detector, UV 220 nm} to provide methyl 4-(3-
todo-6-methyi-2-oxopyridin-1-yhbutancate (130.0 mg, 17% vicld). LCMS: (ES, m/z): RT=0.71 nun,
m/z=336 [M+HT

{8506} Step 4: Into a 4 mL sealed tube was added methyl 4-(3-10do-6-methyl-Z-oxopyridin-1-
yljbutanoate (120.0 mg, 0.35 mmol, 1 equiv), 5-cyclopropyi-4,7-diflucro-3 3-dimethyviindohin-2-one
{Intermediate 3) (42.5 mg, 0.17 amol, 0.50 equiv}, Cs:C0; (34999 mg, 1.07 mmol, 3 equiv), and
N N-dimethvi formamide (DMF) (I ml) at room temperature. The reaction mixture was itradiated
with microwave radiation for 2h at 120 “C, then quenched by the addition of water (20 m1L) at room
temperature. The resulting mixtare was extracted with ethyl acetate (EtQGA¢) (3 x 20 mL), and the
combined organic lavers were washed with water (2 x 16 mb} and dried over anhvdrous NaxSQC4.
Afier filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
puritied by reversed-phase flash chromatography {(C18 silica gel: mobile phase, acetonunle in water,
40% to 50% gradient in 12 nun; detector, UV 220 nm) to provide methyl 4-(3-(5-cyclopropyi-4,7-
diftuoro-3,3~-dimethyl-2-oxomdolin-1-y1}-6-methvi-2-oxopyridin- {2 H}-vlibhiganoate (Compound 6-
OMej (40.0 mg, 25% yield). LCMS: (ES, m/z): RT=0.83 min, ovz=445 [M+H}"

{3507} Step 8: Into an § mL vial was added Compound 6-0Me (35.0 mg, 0.08 mamol, | equiv),
LiOH (5.7 mg, 0.24 mmol, 3 equiv}, H2O (0.3 mL}, and methanol (MeOH) (0.3 mL) at room
temperature. The resulting mixture was stirred for th at room temperature, then the pH of the mixture
was adjusted to pH 6 with 6M HCl (aq.). The resulting mixture was extracted with ethvl acetate
(EtOAc) (3 x 15 mL}, and the combined organic layers were washed with water (2 x 10 mL} and dried
over anhydrous Nap,8Q4. After filtration, the filtrate was concentrated under reduced pressure to
provide a residue, which was purified by reversed-phase flash chromatography (C18 silica gel: mobile
phase, acctonttride n water, 30% to 40% gradient 1 11 min; detector, UV 220 rum) to provide a crude
product (30 mg), which was purified by Prep-HPLC (Xselect CSH OBD Column 30% 1 50nmm, Sum;
Mobile Phase A: water (0.05% TFA), Mobile Phase B: acctonitrile; Flow rate: 60 mL/min; Gradient:
5% Bto 5% B 2 min, 35% B 10 45% B in 10 min; Wave Length: 254 nan/220 no R {min) 9.4 -

10.4) to afford 4-(3~(5~cvclopropyi-4,7-diftuoro-3, 3-dwnethyl-2-oxoindolin- L-y1)-6~-methyl-2-
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oxopyridin-12Hvhbutanoic acid (Compound 6} (4.2 mg, 12% vield).

6508} Compound 6: LCMS: (ES, m/z): RT=0.78 min, m/z=431 2[M+H]". '"H NMR (400 MHz,
DMSO-d633754(d, J=T4Hz, IHL673(d J=118Hz, IH), 625{(d, J=74Hz 1H),405(d,}=
152 Hz 1H), 397-387(m, 1H), 247 (s, 3H), 230 . J =72 Hz 2H), 204 {d, J =293 Hz, 1H),
1.80{q, I=T74 Hz, 2H), 1 48 (s, 3H), 1.43 {5, 3H), 0.97 ~ 4.91 {m, 2H), 0.70 (s, 2H).

Example 5. 4-(3-(5-chlore-T-hydroxy-3,3-dimethyl-2-oxoindolin-{-yl}-2-oxopyridin-1{2H}-

vhbutanoic acid (Compound 7) and teri-butyl 4-{3-(5-chlore-7-iedo-3,3-dimethyi-2-oxoindolin-

o -
_/°
<<—\ Nm—/ Compound 7-018Bu

I-yh)-2-oxopyridin-1{ZH}-yl)butanoate {Compound 7-0OtBu)

int diate 4 N ferf-butyl 4-(3~{&-chioro-
N\ < niermadiate he N 0 i e
SN, T > oxoindalin-i- i) -2
{ ¢} Cs,005,DMF x}m ragﬂm -4 th!")—
u anoate
Example 1, step 1 product step 1 CE
CuacacyBHMPO N [ e
KOH,DMSO,H,0,80°C i
stop 2 \
f/I
i /
Compound 7

4-(3-{5-chioro-7-hydroxy-3,3-
dimethyb-2- onmda!m*%yi)vz—
axopyridin-1{2H}-yhbutangic acid

{0509} Step 1: Into an 8§ mL vial was added tert-butyl 4-(3-iodu-2-oxopyridin-1-ylbutanoate {product
of Example 1, step 1) (2.03 g. 5.59 nunol, 2 equiv), S-chloro-7-10do-3,3-dimethylindolin-2-one
{(Intermediate 4} (900.0 mg, 2.79 mmol, 1 equv), Cs,CG:(2.74 g, 8.3%9 mmol, 3 equiv) and N.N-
dimethyl formamide (BMF) (6 mL) at room temperatare. The resulting mixture was stirred for 24h at
120 °C, then quenched with 20 mL of water at room temperature. The aqueous phase was extracted
with dichloromethane (DCM) (3 x 100 ml.), and the organic phase was washed with water (100 mL),
then dried over Na,50., filtered, and concentrated to provide a residue, which was purified by
reversed-phase flash chromatography ({18 silica gel; mobile phase, acctonitride i water, 0% to 100%
gradient in 40 min; detector, UV 254/220 nm) to provide tert-butyl 4-(3-{5-chlors-7-10do-3,3-

d1met‘iwim—oxomdohn«i~V!)~2.~(sxopvmdm~J (A,H}"‘y’ Yhutanoate {Compound 7-GtBa) (75.0 mg, 5%
i 510} Step 2. Into an & mL sealed tube was added (,ﬁmpoumi 7-0tBu (750 mg, .14 mmol, 1
equiv) N.N-bis{4-hvdroxy-2, 6-dimethyiphenyloxamide (BHMPO) (44.23 mg. 0.14 mmol, 1 equiv),

copper(ll) acetviacetonate (353 mg, 0.14 nuwol, 1 equiv), dimethylsulfoxide (DMSO) 3 o), H.O (1
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mb} and KOH (1511 mg, 2.70 mmol, 20 equiv) at room temperature. The reaction was stirred for 24h
at 60 °C, then the reaction was adjusted to pH=4 with HCI (1M), extracted with dichloromethane
(DCM) (3 x 13 mL), the oreganic phase was dried over Na:SQ., then the organic phase was
concentrated under reduce pressure, and the residue was purified by reversed-phase flash
chromatography {C18 silica gel. mobile phase, acetomitrile fn water {5 mmol NHLHCGs), 0% to 100%
gradient in 30 min; detector, UV 254/220 nm) to provide a crude product {15 mg) which was further
purified by Prep HPLC (Xsclect CSH OBD Cohumn 30%150mm, Spm: Mobile Phase A water {0.05%
TFA). Mobile Phase B: acetonitrile; Flow rate: 60 mU/min; Gradient: 5% B to 5% B in 2 min, 22% B
t0 32% B m 10 min; Wave Lengthe 254/220 nan; RT(oun): 8.3) to provide 4-(3-(5-chloro-7-hvdroxy-
3. 3-dhmethyl-2-oxoindolin-1-yl)-2-oxopyridin- 1 2H}-ylibutanoie acid (Componnd 7} (5.90mg, 11%
vicld).

[6511] Compound 7: LCMS: (BS, m/z): RT=0.698 min, m/z=391 1{M+H]". 'H NMR (400 MHz,
DMSO-ds) 8 12.16 (s, 1H), 9.66 (s, 1H), 7.78-7.62 (o, 1FD. 7.50-7 40(m, 1FD), 6.99 (d, J=2.0 Hz,
1H}, 6.66(d,J=2.0Hz, 1H), 629, J= 68 Hz, 1H}, 4.06-390 (m, 1H), 3.88-3.77 (m, 1H}, 2.24 {, J
= 7.6 Hz, 2Hy, 1.87 (p, J = 7.2 Hz, 2H). 1.33 (s, 6H).

Example 6. 4-{(5-(8-cyclopropyi-4,7-difluors-3,3-dimethyl-2-oxoindolin-1-yl}-6-oxopyrinmidin-
{6 H)-vhbutanoic acid (Compound §) and methyl 4-(5-(S-cyclopropyl-4,7-difluore-3,3-dimethyl-
2-gxoindolin-1-yi}-6-oxopyrimidin-1{6H}-yhbutanoate (Compound 8-OMe}

o , M :
) o K, O
My —/—/ EEEN F ’ F / {
\ /N N A \ [ Intermeodiate 3 T/\ N o}
> KOO, OMF )’< i _ =0
step step2 77T [
F

Compound 8-OMe
methyl 4-’5-&:5-«:§cinpmpyi-4,?—diﬂuam~

3,3-dimethyl-2-oxoindolin-1-vi}-8-
oxopyrimidin-1{6H}-yiibutanoate

-

s

LiOH,MeQH,Hz/Q//
// step3

&

Compound 8

4-{&-(5-cyclopropyl-4,7-diflucro-3,3-
dimethyl-2-oxoindglin-1-yi}-&-
oxopyrimigin-1(8H}-yhbutancic acid
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{3312] Step 1: A solution of S-iodopyrimidin-4-ol (1 g, 4.50 mmol, | equiv}, methyl 4-iodobutanoate
(2.05 g, 9.01 mmol, 2 equiv), and KbCGO3 {1.87 g, 13.5 mamol, 3 equivy m N N-dimethyl formanude
(DMF} (10 mL) was stirred for 1h at 100 °C, then quenched by the addition of water (1 mb} at room
temperature. The resulting mixture was concentrated under vacuum to provide a residue, which was
purified by reversed-phase flash chromatography (C138 silica gel; mobile phase, acetomitnile in water,
15% to 25% gradient i 10 min; detector, UV 254/220 nm) 1o provide methyl 4-(S-i0do-6-
oxopyrimidin-1-yl}butancate {800 mg, 55% vield). LCMS: (ES, m/z}: RT=0.57 min, m/z=323.1
IMAH]

[3513] Step 2. A solution of methvl 4-(5-10do-6-oxopyrimidin-I~-vibutancate (325 8 mg, 1.01 amel,
3 equivy, S-cyclopropyl-4,7-difluore-3,3-dimethylindolin-2-one {Intermediate 3} (80.0 mg, 0.33
mmol, | equivy, and CeoCG: (3296 mg, 1.01 mmol, 3 equiv) in N N-dimethyl formamide (OMF) (1
mL} was stirred for 1h at 120 °C, then quenched with water (130 mL) at room temperatare. The
resulting mixtare was extracted with ethyvl acetate (EtOAc) (3 x 100 mL}, and the combined organic
layers were washed with water (3 x 30 mL), and dried over anhydrous Na;50;. After filtration, the
filtrate was concentrated under reduced pressure to provide a residue, wiich was purified by reversed-
phase flash chromatography (C18 silica gel: mobile phase, acetonitaile in water, 40% to 530% gradient
mn 15 min; detector, UV 220 nny) to provide methyl 4-(5-(S-cvelopropyl-4,7-difluoro-3, 3-dimethyi-2-
oxoindolin-l-v-6~-oxopyrumidin~- 1 {(6H}~vDbutanoate {Compound 8-OMe} (70.0 mg, 458% vicld).
LOMS: (ES, m/z): RT=0.85 min, m/z=432.1 [M+H]"

[6514] Step 3. A solution of Compound 8-0Me (60.0 mg. 0.13 nunol, 1 equiv), LIOH (16.7 mg,
0.69 numol, 5 equiv), Ho©O (0.5 mL) in methanol (MeOH) (0.5 mL} was stured for 1h at 40 “C, then
the pH of the mixture adjusted to pH S with 6M HCI {aq.). The resulting muxture was extracted with
cthyl acetate (EtOAc) (3 x 80 mL), and the combined organic layers were washed with water (2 x 20
ml)}, and dried over ashydrous Na>SOu. After filtration, the filtrate was concentrated under reduced
pressure 1o provide a residue, which was puritied by reversed-phase flash chromatography (C18 silica
gel; mobile phase, acetonitrile in water, 20% to 30% gradient in 12 min; detector, UV 220 nmj} to
provide a crude prodaoct (34 mg}, which was further purified by Prep-HPLC (Xselect CSH C18 OBD
Columa 30% 130mm Spm; Mobile Phase A water (0.05% TFA), Mobile Phase B: acetonitrile; Flow
rate: 60 mb/min; Gradient: 5% B t0 3% B 10 2 min, 30% B 10 40% B 1w 10 min; Wave Length:
254/220 nm; RT(nin): 9.2) to afford 4-(5-(S-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin- 1 -
yl)-6-oxopyrimidin-1{6H}-yDHbotanoic acid (Compound 8} (12.2 mg}.

[0515] Compound 8: LCMS: (ES, nv/z): RT=1.31 min, m/z=418.1 [M+H]". 'H NMR (400 MHz,
DMSO-d6) 6860 (s, 1H), 823 (s, 1HL 6.80(d, J=118Hz, 1H),3.99(d, J=478Hz, 2H), 225 (1. ]
=74 Hz 2H), 223 -1.97 (m, 1H), 190, T=72Hz 2H), 1 48 (d, J=22.6 Hz, 6H), 0.98 - .90 (i,
2HY, .75 < 0.67 (m, 2H}.
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Example 7.  4-(3-{8-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-2-oxoquinolin-

12H-vitbutaneic acid (Compound 9} and methyl 4-(3-(S-cyclopropyl-4,7-difluoro-3,3-dimethyl-
2-oxoindolin-1-yl}-2-oxoquinslin- 1{ 2H}-yl}butanoate {Compound 9-OMe}

H
N
[»] / i B /\ZIQ
/) ’ AV A
0 3]

_/ Intermediate 3
KzC03,0MF S\ ;N N—
stept { 0 / / A j
Y /'”NH
Compound 8-0Me
Cul K005, ACN
methyi 4~{3~(5-cyciopropyi-4,7~
siep2 y ogcs—g 3- t};:m s yp_y 2-
oxmndoim i ¥% -oxoguingtin.
1(2Hyhbutanoate
e

stepd

\ N— " LIOH MeOH 1,0
F > {

Compound 8

4-{3- (5—(3%(25!35)!‘&);)3,’!"4 ,7-gdiflucroe-3,3-
dimethyl-Z-oxgindotin-1-yl}-2~
oxoguinclin-1{2H -yl butanocic acid

[B3516] Step 1. A solution of 3-todo-1H-quinolin-2-one (300.0 g, 1 84 mumol, | equiv) and methyl 4-
bromobutanoate {667.9 mg, 3.69 mmol, 2 equiv), KoCO; (764.8 mg, 5.53 mmol, 3 equiv) in NN~
dimethyvl formamide (BMFE) (5 mL) was stirved for 1h at 100 °C, then quenched by the addition of
water (1 mL} at room temperature. The resulting mixture was concentrated under vacuum to provide a
residue, which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 10% to 20% gradient in 12 min; detector, UV 220 nm} to provide methyl 4-(3-
todo-2-oxoquinolin-1-ylbutanoate (380.0 mg, 56% yicld). LCMS: (ES, nv/z): RT=0.79 min,
m/z=372.1 [M+H]"

{6517] Step 2. A solution of methyvl 4-(3-iodo-2-oxogumolin-1-yljbutanocate (156.5 mg, 0.42 vuvol, 1
equiv), S-cvclopropyl-4, 7-difluore-3 3-dimethvlindolin-2-one (Intermediate 3) (100.0 mg, 0.42
mmeol, | equivy, (R 2ZRRN1 N2-dimethvicyclohexane-1,2-diamine {18.0 mg, 0.12 mmol, $.30 cquiv),
Cul (24.1 mg, 0.12 mmol, 0.30 equuv), and KCOs (174.8 me, 1.26 mmol, 3 equiv} in acetonttrife (1.5
ml} was stirred for overnight at 80°C under nitrogen atmosphere, ther quenched by the addition of
water { 100 mL} at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc)

{3 x 100 mL), and the combmed organic layers were washed with water {2 x 30 mL} and dried over
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anhydrous Nax 504, After filtration, the filtrate was concentrated under reduced pressure to provide a
residue, which was purified by reversed-phase fHlash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 60% to 70% gradient i 13 min; detector, UV 220 nm) to provide methyi 4-(3-
(5-cyclopropyl-4,7-difluoro-3.3-dimethyil-2-oxoindolin- 1 -vi}-2-oxoquinolin- 1 {2H}-yhbutanocate
{Compound 9-0Me} (26.0 mg, 13% yield). LCMS: (ES, m/z): RT=1.00 min, nv/z=481.3 [M+H]".
{0518} Step 30 A solution of Compound $-OMe (20.0 mg, 0.04 mmol, 1 equiv), LIOH (4,98 mg,
0.20 mmol, § equivy, HoG (0.5 mL} in MeOH (0.5 mL) was stirred for 1h at 40 °C, then the pH of the
mixture was adjusted to pH 5 with 6M HCI {ag.}. The resulting muixture was extracted with ethyl
acetate (FtOAc) (3 x 50 mL), and the combined orgamc layers were washed with water (2 x 10 mL),
and dried over anhyvdrous Na;50.. After filtration, the filtrate was concentrated under reduced
pressure to provide a crude product (12.0 mg), which was purified by Prep-HPLC (Xselect CSH C18
OBD Column 30%150mm 5uwm; Mobile Phase A Water {(0.03% TFA), Mobile Phase B: acetonitrile;
Flow rate: 60 mL/min, Gradient: 5% B 10 5% B in 2 nun, 6% B to 16% B in [0 min; Wave Length:
254/220 nm;, RT{min}: 9.2} to afford 4-(3-(S-cyclopropvl-4,7-difluors-3,3-dimethyl-2-oxomdolin-1-
yi-2-oxogunolin-1 2H)-vibutanoic acid {Compound 9} (5.60 mg).

[0518] Compound 9: LCMS: (ES, m/z): RT=1.21 min, m/2=467.1 [M+H]". '"H NMR (400 MHz,
DMSO-do) 6827 (s, IH), 786 (d, J =78 He, 1H), 775 (d, } =76 Hz, 2H), 738 (1, J =74 Hz, IH).
679 ~6.66 (m, 1H), 431(d, I=70Hz 2H)}, 236 {q, J=74 He, 2H), 2.15 - 1.92 (m, 1H), 1.85 (s,
ZH), LS =214 He, 6H), 0,96 (5, 2H), 0.73 ¢s, ZH).

Example 8.  4-(3-(S-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yl}-2-oxopyrazin-
12H)-yhbutanoic acid (Compound 18} and tert-butyl 4-(3-{S-cyclopropyi-4,7-difluore-3,3-
dimethyl-2-oxoimdolin-1-yl}-2-oxopyrazin-1{ZH}-yDbutanocate (Compound 18-0OtBa)

0\>L %HN—— g%

O O G <_v§ /‘l -O.'
p— SR
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=\ N N N

N NH N Y N

N KGOy, DMF H Cul Nat dioxane >‘“i‘\\
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Intermediate 3

Cul K005, ACN, 80°C

HN-—
/
O. N Compound 10-0iBy Compound 10
tert-butyl 4-{3-(&- 4-{3-{B-cyclopropyi-4, 7-difluoro-3,3-
step 3 CXCEC}PFQ v ,4‘7-d:§Euar;_3» (dignetxyké)—m?{%ndaiin—’i~y§)-2- .
3 3-dimethyl-Z-oxoindolin- oxopyrazin-1(2H)-vi)butanoic acid
1-yi}-2-gxopyrazin-1{2H)-
yijouianoaie

{6520 Step 1. A solution of bis(3-chloro~-1H-pyrazin-2-oue} (1.70 g, 6.5 L mmol, 1 equiv), tert-butyl
4-bromobutanoate (2.91 g, 13.0 mmol, 2 equiv), and KoCO: (2.78 g, 19.3 mmol, 3 equiv) in NN~
dimethyl formamide (DMF} (20 mL) was stirred for th at 100 °C, then reaction was quenched with
water (800 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc)
(3 x 800 mL}, and the combined organic layers were washed with water (3 x 100 mL) and dried over
anhydrous Na; S, After filtration, the filtrate was conecentrated under reduced pressure to provide a
residue, which was purified by reversed-phase flash chromatography {C18 silica gel; mobile phase,
acetonitrile in water, 30% to 40% gradient m 15 min; detector, UV 220 nm) to provide tert-butyl 4-(3-
chloro-2-oxopyrazin-1{ZH)-vlbutanoate (2 g, 56% vield), LCMS: (ES, m/z): RT=0.72 vun,
m/z=217.1 [M+H]"

{8521} Step 2. A solution of tert-butyl 4-(3-chioro-2-oxopyrazin-1-ylbutanoate {500.0 mg, 1.83
mmol, 1 eqaiv), (1R 2R}-N1 N2-dimethyicyclohexane-1.2-diamine (782 4 mg, 5.49 mmol, 3 equiv},
Nal {549.6 mg. 3.66 nunol, 2 equiv), and Cul (698 3 mg, 3.66 mmol, 2 equiv} in dioxane (5 ml) was
strred for Zh at 100 °C under nitrogen atmosphere, then quenched by the addition of water (200 L)
at room temperature. The resulting mixture was extracted with ethyl acetate (EtQAc) (3 x 200 mL),
and the combined organic layers were washed with water (2 x 50 mL} and dried over anhydrous
MNaxS04. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purnified by reversed-phase flash chromatography (C13 silica gel; mobile phase, acetonitrile in water,
40% to 50% gradient in 12 pun; detector, UV 220 nm) to provide tert-butvi 4-(3-10do-2-oxopyrazin-1-
yljbutanoate (260.0 mg, 39% vield}, LOMS: (ES, m/z): RT=0.69 min, ov/z=309 1 [M+H]"

{06522} Step 3. A solution of tert-butyl 4-(3-iodo-2-oxopyrazin-i-vhbutancate (214.9 mg, 0.59 mmol,
2 equiv), S-cyclopropyi-d, 7-difluore-3, 3-dimethylindolin-2-one {Intermediate 3) (70.0 mg, 0.29
mmol, | equivy, (1R 2R)-N1,N2-dimethvicvclohexane-i,2-diamine {12.6 mg, 0.08 mmol, $.30 equiv),
Cul (16.9 mg, 0.08 mmol, 030 eqnv), and KoCO: (122.3 mg, 0.88 mmol, 3 equiv) in acctonitrie (1
ml.}) was stirred for Zh at 80°C under nitrogen atmosphere. then quenched by the addition of water (50

mL} at room temperature. The resulting muxture was extracted with cthyl acetate (FtQAc) (3x 50
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mb}, and the combined organic layers were washed with water {2 x 10 mL) and dnied over anhydrous
NaSO4. After filtration, the filtrate was concentrated under reduced pressure to provide a residue,
which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 50% to 60% gradient in 13 min; detector, UV 220 nm} to provide tert-butyl 4-(3-
{S~cvclopropyl-4, 7-diftuoro-3,3-dimethyl-2-oxoindolin- 1 ~v1}-2-oxopyrazin-1 CH)-vlbutanoate
{Compound 16-GtBu) (46.0 mg, 33% vield), LCMS: (ES, m/z} RT=0.94 min, m/z=418 2 [M+H}".
{8523} Step 4. A solution of Cempound 18-OtBu (406.0 mg, 0.08 mmoel, 1 equiv) and trifluoroacetic
acid {TFA} (0.5 mL) in dichloromethane {DCM) (0.5 mL} was stirred for 1h at room temperature, The
reaction was monitored by LCMS. The resulting mixture was concentrated under vacuum. The crude
prodact (35 mg} was purified by Prep-HPLC (Xselect CSH C18 OBD Cohumn 30%150mm, Spmy;
Muobile Phase A: Water (0.1% FA), Mobile Phase B: acetonitrile; Flow rate: 23 mL/oun; Gradient:
38% B to 48% B in 10 nuin; Wave Length: 254/220 am; RT{min): 12) to afford 4-(3~(5-cyclopropyl-
4, 7-diftuore-3,3-dimethyl-2-oxoindolin- 1 -v1}-2-oxopyrazin-1 2H)-vDbutanoic acid (Compound 164)
{18.1 mg}.

0524} Compound 10: LOMS: (ES, m/z): RT=0.66 min, m/z=418.1 [M+H]". "H NMR (400 MHz,
DMSO-d6) 6 12.17 (s, 1H), 791 {d,J =42 Hz, 1H), 740 (d, =42 Hz, 1H). 681 {4, J =118 Hz,
HL 4 -377 (o, THY, 2253 (1,J=T4Hz, 2H), 202 (d, I =44 Hz, 1H), 189 (d, I =74 Hz, 2H),
149 (s, 6H}, 0.96 (d, I =82 Hz, 2H), 0.79 - 8.63 (m, 2H).

Example 9. 4-{5-(S-cyclopropyi-4,7-ditluore-3,3-dimethyl-2-oxcindolin-1-yi}-6-oxopyridazin-
1{6H)-yhbutanoic acid {Compound 11) and tert-butyl 4-(5-(5-cyclopropyi-4,7-difluore-3,3-
dimethyl-2-oxoindolin-1-yi}-6-oxopyridazin-1{6H}-ylibutanoate (Compound 11-GtBu}

d 7 1 N
=N s >0 £ il H
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j / O
<§\ :NH Br— = - Intermediate 3 i\ N%Q
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step 1 Cl 0 step 2 F
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TFA,DCM
,_,-/

- step 3

Compound 11

4 (5 {B~C gcicgmpyw ,7-difluore-3,3-
dimet oxoindolin-1-yi-8-
0mpyradazm~1 {8H}-yiibutanoic acid

{3525} Step 1: A solution of 4-chloro-2H-pyndazin-3-one {1 g, 7.66 mmol, 1 equiv), tert-butyl 4-
bromobutanoate {3.41 g, 13.4 mmol, 2 equiv}, and KoCOs (3,17 g, 223.0 mmol, 3 equiv) in N.N-
dimethyl formamide (DMF) (10 mL} was stirred for 1h at 100 °C, then quenched by the addition of
water (300 mL} at room temperature. The resulting mixture was extracted with ethvl acetate (FEtQA¢)
{3 x 300 mL), and the combined organic layers were washed with water {2 x 100 mL} and dnied over
anhydrous Na,SO4. After filtration, the filtrate was concentrated under reduced pressure to provide a
residue, which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetomitrile in water, 40% to 50% gradient in 10 min; detector, UV 220 nm) to provide tert-butyl 4-(5-
chloro-6-oxopyridazin-1-yhbutanoate (950 mg, 46% wield). LCMS: (ES, my/z): RT=0.70 min,
m/z=372.1 [M+H]".

10526} Step 2. A solution of tert-butyl 4~(5-chioro-6-oxopyridazin-1-vhbutanoate (5173 mg, 1.89
mmol, 3 equiv), S-cvclopropyt-4,7-difluoro-3 3-dimethyvlindoln-2-one (Intermediate 3) (150.0 mg,
0.63 mmol, 1 equiv), and KsP04 (402.6 mg, 1.89 mmol, 3 equuv} in N N-dimethyl formamide {DMF)
{1.5 mL} was stirred for overnight at 120 °C, then the reaction was quenched by the addition of water
{100 mL)} at rooro teroperature. The resulting roixture was extracted with ethyl acetate (EtOAc) (3 x
100 mL), and the combined orgamic layers were washed with water (2 x 30 mL} and dned over
anhydrous Na,SCu. After filtration, the filtrate was concentrated under reduced pressure to provide a
residue, which was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acetonitrile in water, 50% to 60% gradient i 15 min; detector, UV 220 nm} to provide tert-butyl 4-(5-
(S-cvclopropyl-4,7-difluore-3,3-dimethyi-2-oxoindolin- [ -y1}-6-oxopyvridazin- 1{6H)-ylbutanoate
{Compound 11-0GtBu) (25 0 mg, 8% yield). LCMS: (ES, m/z): RT=1.00 min, m/z=481.3 [M+H]".
{6527} Step 3. A solution of Compound 11-OtBu (20.0 mg, 0.04 mmol, 1 equiv) and triffuoroacetic
acid {TFA) (0.5 mL} in dichloromethane {DCM} (0.5 mL) was stirred for 1h at room temperature,
then the resulting mixture was concentrated under vacuum to provide a residue, which was punified by
reversed-phase flash chromatography (C18 silica gel; mobile phase, acetomitrile in water, 40% to 50%
gradient in 12 min; detector, UV 220 nm} to provide a crude product {15 mg), which was further

purified by Prep-HPLC (XSelect CSH F-phenyl OBD Columa 19%250 mum, Sum; Mobile Phase A:
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water (0.05%TFA), Mobile Phase B: acetomitnile; Flow rate: 25 mEL/min; Gradient: 28% B 1o 38% B
tn 10 min; Wave Length: 234/220 man; RT(min): 13} to provide 4-(5-(5-cyclopropyl-4,7-diftuoro-3,3-
dimethyl-2-oxomdolin-1-yl)-6-oxopyridazin- H{oH)-vyhbutanoie acid {Compound 11} (5.2 mg}.
[0528] Compound 11: LOMS: (ES, m/z): RT=0.68 min, nvz=418.1 [M+H]". 'H NMR (400 MHz,
DMSO-d6y 8 12,13 (s, 1H), 812 (4, J =42 Hz, 1H), 768 (d,I=42Hz, 1H), 681 {d, J=118 Hz,
1H), 4.23(d, F= 136 Hz, 1H), 408 -3.97 (m, 1H}, 235 -2.19 (m, 2H), 2.04 ~ 1 80 (m, 3H}, 1.52 ¢s,
3H), 146 (s, 3FD), 1.00 - 093 (m, 2H), 0.73 (d, J = 5.6 Hz, 2H}).

Example 10, 4-(3-(8-cyclopropyi-4,7-difluore-3,3-dimethyl-2-oxsindolin-1-y}-2-exopyrrolidin-1-
yhbutanoic acid (Compound 16, rac-16), tert-butyl 4-3-(S-cyclopropyl-4,7-difluors-3,3-
dimethyl-2-excindolin-1-yi}-2-oxepyrrolidin-1-yhibutancate {Compound 16-0tBu), tert-butyl
{S)-4-{3-{S-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-2-oxopyrrofidin-1-
vhbutanoate (Compound 16B-0iBu}, tert-butyl (R)-4-(3-(S-cyclopropyl-4,7-diflusre-3,3-
dimethyl-2-oxoindolin-1-yl}-2-oxopyrrolidin-1-yl)butanoate (Compound 16A-OtBu), (8)-4-(3-(8~
cyclopropyl-4,7-diflaors-3,3-dimethyl-2-oxoindolin-1-yl}-2-oxepyrrolidin-1-yhbutanoic acid
{Compound 168), and (R)}-4-(3-(5-cyclopropyl-4,7-diflucre-3,3-dimethyl-2-oxoindolin-1-yi}-2-
oxopyrrolidin-1-yi}butansic acid (Compound 16A)

Scheme 10A4.
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Scheme 108.
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[6529] Step 1. A solution of 5-cyvclopropyl-4,7-difluoro-3 3-dimethylindolin-2-one (Intermediate 3)
{100.0 mg, 0.42 mmol, 1 equiv}, 3-bromopyrrolidin-2-one {76.0 mg, .46 mmol, 1.10 equiv) and
KoC0: (174 8 mg, 1.26 mmol, 3 equiv) in N N-dimethyl formamide (DMF} (1 mL) was stirred for 1h
at 80 °C under nitrogen atmosphere, then quenched by the addition of water {5 mL) at room
temperature. The resulting mixture was extracted with ethyl acetate (FtQOAc) (3 x 20 mL), and the
combined organic lavers were washed with water (1 x 5§ mL} and dried over anhydrous NapS5Q4. After
filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
puritied by reversed-phase flash chromatography (C18 silica gel; mobile phase, acetomtrile 1 water,
30% to 40% gradient m 10 min; detector, UV 220/254 nim) to provide S-cyclopropyl-4,7-dithuoro-3,3~
dimethyl-1-{2-oxopyrrolidin-3-yindol-2-one (80 mg, 49% yicld). LCMS: (ES, nv/z): RT=0.714 min,
m/z=321 {M+H}

{3530] Step 2. A solution of S-cvelopropyl-4,7-ditluoro-3,3~-dimethyl-1-(2-oxopyrrolidin-3-vi}indol-
2-one (50.0 mg, 0.15 mmol, | equiv), tert-buty! 4-bromobutanoate (41.8 mg, 0.18 mmol, 1.20 equiv),
and KOH (26.3 mg, 0.46 mmol, 3 equiv) in toluene (1.5 mL) was stirred for 2h at 100 °C, then
guenched by the addition of water {5 mL) at room temperature. The resulting mixture was extracted
with ethyl acetate (EtOAc) (3 x 20 ml), and the combined orgamc layers were washed with water (1
% 5 mL) and dried over anhydrous NaxSO4. After filtration, the filtrate was concentrated under
reduced pressure to provide a residue, which was purified by reversed-phase flash chromatography

{C18 silica gel; mobile phase, acetonitrile in water, 40% to 30% gradient in 10 min; detector, UV 22
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nm} to provide a crude product {45 mg), which was further punfied by Prep-HPLC (X Bridge Prep
OBD C18 Columm, 30%150 mum, Spun; Mobile Phase A water (10 mmol/L NHLHCO:), Mobile Phase
B: acetonitrile; Flow rate: 60 mL/min; Gradient: 68% B 1o 83% B in 10 min; Wave Length: 254/220
nr; RT{min): 6.89) to afford tert-butyl 4-G-(3-cvclopropyl-4.7-difluoro-3,3-dmethyl-2-oxoindolin-
1-y1}-2-oxopyrrohdin-{-ybutancate (Compound 16-GiBu} (30 mg, 41% vield}, provided as a
mixture of stereoisomers. LOMS: (ES, m/z): RT=0941 mun, m/z=463 2[M+H}".

{6531} Step 3. The Compound 16-0tBu mixture product (30 mg) was purified by Prep-Chiral-
HPLC (CHIRALPAK IC, 2*%25 cm, Spm; Mobile Phase A: Hexanes {(0.5% ZM NH:-MeOH), Mobile
Phase B: MeOH: DCM = 1. {; Flow mte: 20 mL/oun; Gradient: 20% B to 20% B 1l muy;, Wave
Length: 220/254 nm) to provide tert-butyl (R}-4-(3-(5-cvclopropyl-4, 7-difluoro-3 3-dimethyl-2-
oxoindolin-1-v1}-2-oxopyrrolidin-1-yi}hutancate (Compound 16A-OtBu) (10.1 me, 33% vield,

R (miny: 8.19) as the first cheing peak, and tert-butyl (83-4-(3-(5-cyclopropyi-4,7-diftuoro-3,3~
dimethyl-2-oxomdohn-1-vi}-2-oxopyrrolidin- {-ybutancate {Compound 16B-0tBu) (9.4 mg, 31%
vield, RT(mm): 9.87) as the second cluting peak. Compound 16B-OtBu: LOMS: (ES, wm/z):
RT=0.943 min, m/z=463 2[M+H}+ Compound 16A-OiBu: LCMS: (ES, sv/z): RT=0.940 min,
m/z=463 2| M+HH+. Absolute stereochemistry of 16A-0tBu and 168-0tBe known based on X-ray
crystallographic confirmation of the absolute stereochemistry of Compound 16A.

{3532] Step 4: A solution of Compound 16A-OtBu (10,1 mg, 6.02 ol | equivy and
triflaorcacetic acid (TFA) (0.2 mL} in dichloromethane (BCM} (0.3 mL} was stirred for 1h at room
temperature, then the resulting mixture was concentrated under reduced pressure. The residuc was
purified by reversed-phase flash chromatography (C18 silica gel; mobile phase, acctomitrile in water,
30% to 40% gradient in 10 mun; detector, UV220/254 nm) to provide (R3-4-(3-(5-cyeclopropyl-4,7-
diftuoro-3,3-dimethyl-2-oxomndolin--y1}-2-oxopyrrolidin- I-vljbutanocic acid (Compound 1643} (6.3
mg, 70% yield). Absolute stercochemistry of Compound 16A was confirmed by X-ray
crystaliography.

{3533} Step 8: A solution of Compound 16B-0OtBu (940 mg, 0.02 mmol, 1 equiv} and
trifiuorcacetic acid (TFA} (0.2 mL} in dichloromethane (BCM} (0.3 mb) was stirred for 1h at room
temperature, then the resulting mixture was concentrated under reduced pressure. The residuc was
purified by reversed-phase flash chiromatography (C18 silica gel; mobile phase, acetonnle 1o water,
30% to 40% gradient in 10 mun; detector, UV 220/254 nm) to provide (8)-4-{3-(S-cyclopropvi-4,7-
diflaoro-3,3-dimethyl-2-oxomdolin-1-v1}-2-oxopyrrolidin-1-ybutanoic acid (Compound 16B} (3.9
mg, 71% yvield). Absclute stereochemistry of Compound 16B koown based on X-ray crystallographic
confirmation of the absolute stercochenustry of Compound 16A.

0534} Compound 16A: LCMS: (ES, m/z): RT=1.414 min, m/z=405 1 [M+H]". "H NMR (400 MHz,
DMS0-d6) 5 12.66-11.44 (m, 1H), 6.98-6.67 (m, 1H), 6.83-6.78 {m, 1H}, 5.27-5.22{m, 1H}, 3.54 -
3.38 {m, ZH), 3.26 -3 14 {m, ZH), 2.34 (s. 1H), 2.25-2.21 (m, 2H), 2.10-1.95 (m, 2H}, 1.82 - 1.63 (m,
2H}), 1.44 - 132 (m, 6H), 0.99 - 0.88 (m, 2H), 0.72-0.70 {m, 2H).
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[0535] Compound 16B: LCMS: (ES. m/z): RT=1 414 min, m/z=405 1 {M+H}+. T NMR (400 Mz,
DMSO-d6) § 12.66-11.44 (bar. 1H), 6.96-6.69 (m, 1H), 5.27-5.22(m, 1H). 3.49 - 3.31 (m, 2H), 3.20 -
3.18 (m, 2H), 2.34 (s, 1H), 2.20-2.10 (m, 2H), 2.08 -1.95 (m. 2H). 1.82 - 1.63 (m, 2H), 1.4 - 1.32 {m,
6H), 0.95 - 0.93 (m, 2H). 0.71-0.70 (m, 2H).

Example 11, 2-(2-(3-(8-cyclopropyl-4,7-difhuoro-3,3-dimethyl-2-oxoindolin-1-yi}-2-oxopyrazin-
12H}-yieyclopentyilacetic acid {Compound 28, rac-20}, 2-((15,25)-2-(3-(S-cyclopropyi-4,7-
dittuore-3,3-dimethyi-2-oxcindolin-1-yi}-2-oxopyrazin-1{2H}-ylieyclopentyllacetic acid
{Compound 2047}, 2-((1RIR)-2-(3-(5-cyclopropyi-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yl}-
2-gxopyrazin-1(2HpviieyelopentyDacetic acid (Compound 28B*), 2-{{(1R,28}-2-{3-(5-
cyclopropyl-4,7-difhuoro-3,3-dimethyl-2-oxoindolin-i-yi}-2-oxopyrazin-1{ZH}-
yheyelopentyhacetic acid {Compound 20C*), and 2-{{15,2R}-2-(3-(8-¢cyciopropyi-4,7-difluoro-
3,3-dimethyl-2-oxoindohn-1-yl}-2-oxopyrazin- 1 2H}-yDevclopentylacetic acid {Compound
28D*}, and Compounds 204*-0Kt, 20B*-0OEt, 20A~-0tBa, 20B*-(¢Bu, 20C*-OtBy, and 20D~
OtBu

Scheme 114,
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{3536] Step 1: Into a 500 mL round-bottom flask was added ethyl-2-(2-oxocyclopentyljacetate (20.0
g, F18 mumol, 1 equiv) and ethanol (EtOH) (200 ;). NaBH. (8.89 g, 235 mmol, 2 equiv) was added
at 0 °C. The resulting mixture was stirred for 1 h at room temperature under nitrogen atmosphere. The
reaction was monitored by GCMS. The mixture was adjusted to pH 3 with HCI (ZM). The resulting
mixture was extracted with ethyl acetate (EtOAc) (3 x 500 mL). The combined organic layers were
washed with brine (2 x 500 mL} and dried over anhydrous Na,S04. After filtrated, the filtrate was
concentrated under reduced pressure to provide a residue, which was purified by silica gel column
chromatography, eluting with petroleum ether / ethyl acetate (1: 1}, to afford ethyl-2-(2-
hydroxyveyclopentvilacetate (8 g, 40% vield). LCMS{ES, m/z): RT=0.518 min, m/z=173 1{M+H}".
{3537} Step 2: Into a 500 mL round-~bottora flask was added ethyl-2-(2-hyvdroxveyclopentylacetate (8
g, 46.5 mmol, 1 equiv}, tricthylamine (14.1 g, 139 mmol, 3 equiv}, dichloromethane (DCM) (200
mL} and methanesolfonyi methanesulfonate (16.2 g, 92.9 mamol, 2 equivy at room temperature. The
resufting mixture was stirred for 1 b at room temperature under nitrogen atmosphere, then quenched

by the addition of water (200 mL} at room temperature, and the resulting nuxture was extracted
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with CH:Cl (3 x 300 mL}. The combined organic layers were washed with brine (2 x 300 mL), dried
over anhvdrous Na,SO4. After filtration, the filtrate was concentrated wnder reduced pressure to
provide ethyl-2-[ 2-(methancsuifonyioxyicyclopentyljacetate (5 g, 43% yicld).

{0538} Step 3: Into a 250 mL round-bottom flask was added ethyi-2-[(1R 25)-2~
{methanesulfonyloxyleyclopentyljacetate (5 g, 20.0 mmol, | equiv) and 3~chloro-1H-pyrazin-2-one
{1.56 g, 12.0 mmol, 0.6 equiv), K:COs5 (8.28 g, 39.9 mmol, 3 equiv}, dimethyHormamide (DMF) (50
ml} at room temperature. The resulting mixtare was stirred at 8¢ °C for

16 b under nitrogen atmosphere, then quenched by the addition of water (100 mL} at room
temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 100 mL), and the
combined organic lavers were washed with brine (2 x 100 mL) and dried over anhydrous NaxSC..
After filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
purified by reversed-phase flash chromatography (C14 silica gel; mobile phase, acetonitrile in water,
0% to 100% gradient in 30 mun; detector, UV 254 nm/220 mum) to provide ethyl-2-[(1R,2R}-2-(3~
chloro-2-oxopyrazin-1-yhcyclopentyliacetate (240 mg, 4% vieldy, LCMS(ES, m/2}:RT=0.620 min,
m/z=285 1 [M+H] .

{0539] Step 4: Into a 20 mb vial was added ethyl 2-(2-(3-chloro-2-oxopyrazin-1{2H)-
vlcvclopentybacetate {240 mg, 0.840 mumol, | equiv) and S-cyclopropyi-4,7-diflucro-3,3~
dimethylindolin-2-one {(Intermediate 3} {100 mg, 6.42 nunol, 0.5 equiv}), (IRZR)-N1 N2~
dimethvicvelohexane-1,2-diamine (24.0 mg, 0.16 mmol, 0.20 equuv}, Cul (16.1 mg, 0.08 mmol, 0.10
equiv), acctonitrile (3 mL}, and KoCOs (350 me, 2.52 mmal, 3 equiv) at room temperature. The
resulting nuxture was stiteed at 80 °C for 16 h under nitrogen atmosphere, then quenched by the
addition of water (10 mL)} at room temperature. The resulting mixture was extracted with CHoCL (3 x
20 mL}), and the combined organic layers were washed with water (2 x 20 mL) and dried over
anhydrous Na,SO4. After filtration, the filirate was concentrated under reduced pressure to provide a
residue, which was purified by reversed-phase tlash chromatography (C18 silica gel; mobile

phase, acetontrile m water, 0% to 100% gradient in 30 min; detector, UV 254 /220 nm) to provide
as the first eloting peak Compound 20 -0OFEt (180 mg, 43.9% vield} as a mixture of two ¢is
stereoisomers, and as the second eluting peak Compound 26*"-OFt (0.3 mg) as a mixture of two
trans stereoisomers. *Cis and trans stereochemisiry arbitranly assigned. Compound 26%'-0t (s,
assumed) was repurified by (i) Prep-HPLC { XSelect CSH Prep C18 OBD Column, 19%250 mam,
Sum; Mobile Phase A Water (10 mmol/L NHHCO;), Mobile Phase B: acetonitrile; Flow rate: 20
mb/min; Gradient: 55% B to 65% B in 10 min; Wave Length: 254 anv/220 nm; RT(min): 15.7), then
further purified by (11} Prep-Chiral -HPLC (CHIRALPAK IG, 2%25 om, 3 ym: Mobile Phase A:
Hexanes (0.5% 2M NHz-MeOH), Mobile Phase B: EtOH: DOCM=1:1; Flow rate: 20 mL/mun;
Gradient: 20% B to 20% B in 12 min; Wave Length: 220 nm/254 nm; RT(min): 7.33)

provide Compound 26%'-OEt (60 mg, 14.7% vield) as a mixture of two cis stereoisomers.

[0540] Step 5: The Compennd 20°'-OE¢ mixture of Step 4 (60.0 mg) was separated by Prep-Chiral-
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HPLC (CHIRALPAK IC, 2*%25 om, Sum: Mobile Phase A: Hexanes (0.1% TFA), Mobile Phase B:
EtOH: DCM=1: 1, Flow rate: 20 mL/min; Gradient: 50% B to 50% B 1n 10 min; Wave Length: 220
/234 nin;) to afford as the first eluting peak Compound 20B*-0OE¢ (20.0 mg, 33 3% yield,
RT{min}: 5.97) and as the second eluting peak Compound 28A*-OEt (25.0 mg, 41.7% vield,
RT{nun): 8.03). *Stercochemistry arbitranly assigned.

[0541] Compound 20A*CQEt: LCMS:(ES, m/z): RT=1 619 min, m/z=486.1 [M+H]}+ 'H NMR (460
MHz, Methanol-dy) 8 768 (d, J = 5.6 Hz, 1H}, 744 (4, J= 4.8 Hz, 1H), 6.72 - 6.63 {m, iH), 525 -
515 (m, 1H), 405 (s, 2H). 284 (d. /=84 Hz, 1H), 237-1.98 (m, 7H), 1.84 - 1.74 (m, 1H), 1 .64 -
156 (m, TH), 1.23 - 112 (m, 3H), 1.05-0.97 {m, 2H), 0.74 - 0.66 {m, ZH).

10542} Compound 20B*0Et: LCMS(ES, m/z): RT=1.617 min, m/z=486.1 [M+H]". 'H NMR (400
MHz, Methanol-dy} 768 (d, /=36 Hz, 1H), 744 (d, /=48 Hz, 1H). 6.72-6.64 (m, 1H), 525 -
585 {m, 1H), 405 (s, 2H), 284 (d, /=84 Hz, 1H), 234 - 197 {m, 7TH), 1.82 (5. 1H), 1.68 - 1.39 (m,
THY, 1.23 - 112 (m, 3H), 1.06 - 0.97 (m, 2H), 0.74 - 0.66 (m, 21}

{8543} Step 6 Into an 8 mL vial was added Compouvnd 28B*-0Et (20 mg, 0.04 mmol, T equiv)

and trimethylstannanel (74.5 mg, 0.40 mmol, 10 equiv) and ietrahydrofuran (THF) (1.0 mL ) at room
temperatore. The resulting mixture was stirred at 80 °C for 16 h under nitrogen atmosphere, then
quenched by the addition of water (5.00 mL) at room temperature. The resulting mixture was
extracted with EtQAc (3 x 3 mL), and the combined organic lavers were washed with water €2 x

5 mbL} and dried over anhydrous Na;SQ4. After filtration, the filirate was concentrated under reduced
pressure to provide a residue, which was purified by reversed-phase flash chromatography ({18 silica
gel; mobile phase, acctonitrile in water, 0% to 100% gradient in 30 min; detector, UV 234 nm/220
nm), and further punified by Prep-HPLC (XBridge Prep Phenyl OBD Column 19%250 mm;
Spm:Mobile Phase A Water{0.03%TFA), Mobile Phase B: acetonitrile; Flow rate: 25 mL/min;
Gradient: 40% B to 30% B 1 10 min; Wave Length: 234 nmy/220 nm; RT{(miny 123} to

afford Compound 2087% (6.8 mg, 36% vield). *Stercochemistry arbutrarnily assigned.

{3544 Step 7. Into an § mL vial was added Compound 28A*-0F¢ (25 0 mg, 0.05 mmol, 1 equiv),
tetrahydrofaran (THE) (1 mL} and trimethyvistannanol (93.10 mg, 0.50 numol, 10 equoiv) at room
temperature. The resulting mixture was stirred at 80 °C for 16 h under mitrogen atmosphere, then
guenched by the addition of water (5 ml) at roont temperature. The resulting mixture was extracted
with EtOAc (3 x 5 mL), and the combined organic lavers were washed with water (2 x S mL), and
dried over anhydrous Nao504. After filtration, the filtrate was concentrated wader reduced pressure to
provide a residue, which was purified by reversed-phase flash chromatography (C18 silica gel: mobile
phase, acctonttrife n water, 0% to 100% gradicnt in 30 mun; detector, UV 254 nm/220 num), and
further purified by Prep-HPLC (Xselect CSH C18 OBD Column 30%150mm Sum; Mobile Phase A:
Water {0.05% TFA}, Mobile Phase B acetonitrile; Flow rate: 60 mU/min; Gradient: 5% Bto S% B
2 min, 32% B t0 52% B in 15 nun; Wave Length: 254 am/220 any RT{miny: 13.5) to0

afford Compound 204* (9.8 mg, 40% vicld). *Stercochemistry arbitranily assigned.
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{0545} Compound 20A%: LCMS.(ES, m/z): RT=1.485 min, m/z=458.1 [M=+H]". 'H NMR (400 MHz,
Methanol-ds) § 7.69{d. J=4 4 He, 1H), 745 (d,7=48Hz 1H), 673 -6.04 {m, 1H), 528 - 5.14 (m,
1H), 282 (d, J=72Hz 1H), 234 - 196 {m, 7TH), 186 - 1.73 (m, 1H), 1.70 - 1.56 (m, 7H}, 1.05 -
0.94 (m, 2H), 0.75 - 0.64 (m, 2H).

{0546} Compound 20B%: LOCMS:(ES, nv/z):RT=1.030 min, m/z=458 .1 [M+H]+. 'H NMR (400 MHz,
Methanol-da} 3 7.70(d, J=44 Hz, 1H), 745(d, J=48 Hz, 1H), 673 -6.64 (m, 1H},5.29-5 14 (m,
1H), 2.82 (d, J = 7.2 Hz, 1H), 2.35 - 1.93 (m, 7TH), 1.81 - 1.77 (m, 1F), 1.68 - 1.53 (m, 7FD), 1.05 -
0.96 {m, 2H}. 0.75 - 0.66 (m, 2H).

{3547} Step 8. Into a 250 mL round-bottor flask was added (Z-oxocyclopentyliacetic acid (10.0 g,
70.3 numol, 1 equiv) and dichloromethane (BCM) (100 mL) at room temperature. To the above
mixture was added (Z)-N N'-duisopropyltert-butoxymethaninudamide (141 g, 703 mmol, 10 equiv) at
0°C. The resulting mixture was stirred for 2 b at room temperature, then the reaction was quenched by
the addition of water (500 mL.} at room temperature. The resulting mixture was extracted with DCM
{3 x 500 mL), and the combmed organic layers were washed with brine (2 x 500 mL} and dnied over
anhydrous Na;S04. After filtration, the filtrate was concentrated under reduced pressure to provide a
residue, which was purified by silica gel column chromatography, cluting with petroleum ether / ethyi
acetate (3:1), to afford tert-buty] 2-(2-oxocyclopentybacetate (10 g, 72% yield), LCMSH(ES, m/z):
RT=0.707 min, m/z=199 1{M+H]".

{3548} Step 9. Into a 250 mL round-bottom flask was added tert-butyl 2-(2-oxocyclopentyacetate
(10 g, 50.4 mumol, 1 equiv) and trcthylamine {TEA) (13.3 g, 151 mmol, 3 equiv}, ethanol (EtOH) (50
mL}, and bydroxylamine hydrochloride (10.5 g, 151 numol, 3 equiv} at room temperature. The
resubting nmuixtare was stivred at 20 °C for 2 b, then quenched by the addition of water (100 mL) at
room temperature. The resubting mixtare was extracted with ethyl acetate (EtOA¢) (3 x 200 mL) and
the combined organic layers were washed with HO (100 mL) and dried over anhydrous Na,SO,.
After filtration, the filtrate was concentrated under reduced pressure to provide tert-butyl 2-[(243-2-
(hydroxyimmnoejoyelopentyllacetate (7g, 65% yield). LOMS(ES, m/z): RT=0.682 min,

m/z=214 1 [M+H}

{3549} Step 10, Into a 230 mL round-bottom flask was added tert-butyl 2-{{22}-2-
(hydroxyiminoyevelopentyljacetate (7 g. 32.8 mmol, 1 equiv), tetrahydrofuran (THF)} (50 mL), and
Raney Ni (9.63 g, 164 mmol, 5 equiv) at room temperature. The mixture was stirred at room
temperatore for overnight under hydrogen atmosphere, then the resulting mixture was filtered, the
filter cake was washed with THF (30 mL), and the filirate was concentrated under reduced pressure to
provide tert-butyl 2-(Z-aninocyclopentyhacetate (3 g, 46% vield). LCMS:(ES, m/z)y: RT=0.392 mom,
m/z=200 2[M+HJ".

j3550] Step 11 Into a 100 mL vial was added tert-butyl 2-(Z-aminocyclopentyliacetate (3 g, 15.1
mmol, | equivy and 2-bromoacetonitnle {5 42 g, 452 mmol, 3 equiv), and acetonitrile (10 mE) at

room temperature. The mixture was stirred at 80 °C for 2h, then quenched by the addition
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of water {20 mL} at room temperature. The resulting nuxture was extracted with cthyl acctate
(EtOAc) (3 x 1060 mL), and the combined organic layers were washed with water (Z x 20 mL) and
dried over anhydrous Na>SO,. After filtration, the filtrate was concentrated under reduced pressure to
provide a residue, which was purified by silica gel column chromatography, cluting with petroleum
cther / ethyl acetate (5: 1), to afford tert-butyl 2-{2-[{cvanomethyDaminojeyelopentyl acetate (3 g,
84% vield), LCMS:(ES, m/z) RT=0.335 nun, m/z=239 2[M-+H]".

{8551 Step 12 To a 40 mL vial was added tert-butyl 2-{2-[{cvanomethylaminojcyclopentyl jacetate
{1¢g, 126 mmol, 1 equivy, (COCH: (2.7 g, 62.9 mmol, 5 equiv}, and toluene (3 mL) at room
temperature, and the reaction was stirred at 80 °C for 2h, then quenched by the addition of water (7
mL} at room temperature. The reaction was repeated two times, the batches were combined and
extracted with ethyl acetate (EtOAc) (3 x 10 mL), and the combined organic layers were washed
with water (10 mL) and dried over anhvdrous Na,SOq. After filtration, the filtrate was concentrated
under reduced pressure to provide a residue, which was purified by reversed-phase flash
chromatography {C138 silica gel; mobile phase, acetoniinile in water, 10% to 50% gradient in 10 min;
detector, UV 254/220 nm) to provide tert-butyl 2-{2-(3,5-dichloro-2-oxopyrazin-1-
vlevelopentyijacetate (1 g, 23% vield). LOMS(ES, nv/zy: RT=0.964 min, m/z=347 1{M+H|".

{3352] Step 13 Iuto a 40 mL vial was added tert-butyl 2-[2-(3.5-dichloro-2-oxopyrazin-1-
vievclopentyljacetate (400 mg, 1.15 mmol, { equiv), S-cvclopropyl-4,7-difluore-3,3-dimethvimdolin-
Z2-one {Intermediate 3} (137 mg, 0.57 mmol, 0.50 equiv), Cul (44 mg, .23 mmol, 0.20

equiv), KoCO: (478 mg, 3.45 mmol, 3 equiv), acctontirile {4 mL) and (1R ZR}-NI N2-
dimethyicvelohexane-1,2-diamine (33 mg, 0.23 munol, 0.20 equiv} at room temperature. The mixture
was stirred at 8Q °C for 2h under nitrogen atmosphere, then guenched by the addition of water (5 mL)
at room temperatore. The resulting muixture was extracted with ethyl acetate {EtOAc) (3 x S mL), and
the combined organic layers were washed with water {2 x 10 mL}. dried over anhydrous Na>S(..
After filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
purified by reversed-phase flash chromatography {CI8 silica gel; mobile phase, acetonitrile in water,
10% to 50% gradient in 10 min; detector, UV 2534 nm} to provide tert-butyl 2-(2-{5-chloro-3-(3-
cyclopropvi-4,. 7-difluoro-3,3-dimethyl-Z-oxoindol-1-vi}-2-oxopyrazin-1-yijcyclopentylacetate (113
mg, 18% vield). LCMS:(ES, m/z): RT=0833 min, m/z=548 2[M+H]".

[0553] Step 14 Into a 40 mL vial was added tert-butyl 2-(2-[5-chloro-3-(5-cvclopropyl-4, 7-difluoro-
3,3-dimethyl-2-oxoindol-1-vi}-Z-oxopyrazin-1-yHevelopentyvlacetate (115 mg, 0.21 mmol, 1 equav},
L4-dioxane (3 mL), 2-dicvclohexylphosphino-2'.4' 6" tritsopropytbiphenyl {Xphos} (40 mg, 0.080
vuwol, 9.40 equivy, (2-dicyelohexylphosphing-2".4°,6'trisopropyi- 1, 1 -bipheov}{ 2-(2-amino-1,1"-
biphenyh palladiom (3} methanesulfonate (XPhos Pd G3) (35 mg, 0.040 mmol, .20 equiv),
ammonium formate (27 mg, $.42 mmol, 2 equiv) and Cs>{U0: (210 mg, 0.63 mmol, 3 equiv) at room
temperature. The mixture was stirred at 80°C for Zh. The reaction progress was mouitored by LUMS.

The reaction was guenched by the addition of water (5 mL) at room teroperature. The resulting
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mixture was extracted with ethyl acetate (EtOA¢) (3 x 10 mL). The combined organic lavers were
washed with water {20 mL)}, dried over anhydrous Na:SQu. After filtration, the filtrate was
concentrated under reduced pressure to provide a residue, which was purified by reversed-phase flash
chromatography (C18 silica gel; mobile phase, acetonitnile in water, 10% to 50% gradient in 10 nun;
detector, UV 254/220 nm) to afford tert-butyl 2-2-[3-(S-cyclopropyl-4,7-diftaoro-3, 3-dimethyl-2-
oxoindol-1-yh-2-oxopyrazn-1-vljevelopentylacetate (45 mg, 42% vield) as a mixture of four cis and
trans stereoisomers. LCMS(ES, m/z): RT=0.955 nun, m/z=514 2IM+H]".

{8554] Step 15: The tert-butyl 2-2-(3-(3-cvelopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin- 1 -vi}-
2-oxopyrazin-1{ZH)-vhevclopentylacetate mixture of Step 14 (45 mg) was separated by Prep-Chiral-
HPLC (CHIRAL ART Cellulose-8C, 2%25 om, Sum; Mobile Phase A: Hexanes (0.1% TFA}, Mobile
Phase B: EtOH: DCM=1.1; Flow rate: 20 mL/min; Gradient: 40% B to 40% B in 14 min; Wave
Length: 220/254 am) to afford as the first cluting peak a mixture of Compound 20C*-GtBe and
Compound 28D - 0iBu (20 mg, 44% vield, RTémin}: 8.07); as the second cluting peak Compound
20A*-0OtBa (5.0 mg, 11% vield, RT(min): 12.39); and as the third cluting peak Compound 20B*-
OtBu (5.0 mg, 11% vield, RT{min}: 15.28 ). *Stercochemistry arbitrarily assigned.

{0555] Step 16; The mixture of Compound 20C*-OtBu and Compound 200*-OGtBu from Step 15
{20 mg) was separated by Prep-Chiral-HPLC (CHIRALPAK 1D, 2%235 ¢, Sum; Mobile Phase A:
Hexanes {0.5% 2M NH;-MeOH), Mobile Phase B: EtOH,; Flow rate: 20 mL/mun; Gradient: 10% B to
10% B in 15 min; Wave Length: 220/254 am}) to afford as the first eluting peak Compound 20D*-
OtBu (10 mg, 50% vield, RT{nun): 8.73}, and as the second cluting peak Compound 28C*-(tBu
(9.8 mg, 49% vield, RT(min): 11.38). Compound 20C*-0tBu: LCMS:(ES, m/z): RT=1 497min,
m/z=514 2[M+HT . Compeound 20D*-0tBu: LCMS((ES, ov/z): RT=1.53Tmin, m/z=514 2[M+HI"
{0556} Step 17 Into an 8 mL vial was added Compound 200*-GtBu (10 mg, 0.02 mmol, 1 equiv)
and trifluoracetic acid (TFA) (0.2 mL) in dichloromethane (DCM) (0.4 mL) at room temperature. The
mixture was stirred at room temperature for Lh, then concentrated under reduced pressure and
tvophilized to afford Compound 20D (5.2 mg 58% vield).

{3557} Step 18, Into an & mL vial was added Compound 20C*-0tBa (0.8 mg, 0.02 mmol, 1 equuv)
and trifluoracetic acid (TFA} (0.2 mL) in dichloromethane (BCM) (0.4 mL) at room temperature. The
mixture was stirred at room temperature for Lh, then concentrated under reduced pressure and
Ivophilized to afford Compound 200 (5.2 mg 65% yield).

(0558} Compound 20C*: LUMS(ES, m/z): RT=1.598 min, m/z=438 2[M+H" 'H NMR (400 MHz,
Mothanol-di) 3 7.8% - 7.83 (m, 1H), 747 (d, J=44Hz, 1H), 672 -6.65 (m, 1H), 2.66 (s, 1H), 2.52 -
236 (m, 4H), 2.13 - 179 (m, 4H), 1.70 - 1.40 (m, 8H), 1.06- 097 (m, 2H), 0.71 (4, /= 6.0 Hz, ZH).
(05591 Compound 20D*: LCMS(ES, m/z): RT=1.377 min, m/z=458 2[M+HT". 'H NMR (400 MHz,
Methanol-da) § 785 (d, J=4 4 He, 1H), 747 (d, /=44 Hz, 1H), 6.72 - 6.65 {m, 1H), 2.65 (s, 1H),
252-2.16{(m, 4H), 213 - 1.78 {m, 4H), 1.69 - 142 (m. 8H), 1.01 (d, J= 8.8 Hz, 2H), 0.71(d, S =52
Hz, 2H).
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Example 12. 4-(3-(4,7-difleors-3,3-dimethyi-2-oxo-5-{trifhioremethyhindolin-1-y1)-2-
agxopyrrofidin-i-vi)butancic acid (Compound 19, rac-19), tert-butyl (R}-4-(3-(4,7-difluore-3,3-
dimethyl-2-oxo-5-{triflucromethyindelin-1-yl}-2-exopyrrolidin-1-yl}butanocate (Compound
18A=-0tBu), tert-butyl (§83-4-G3-(4,7-difluore-3,3-dimethyl-2-ox0-5-{trifluoromethylindolin-1-
vi-Z-oxopyrrolidin-1-yi}butaneate {Compound 13B*-GtBu), (R)-4-(3-(4,7-difluore-3,3-
dimethyl-2-oxo-S-(trifleoromethyljindolin-{-yi}-2-exopyrrolidin- 1 -yi}butanecic acid (Compeund
19A %}, and (8)-4-(3-(4,7-difluoro-3,3-dimethyl-2-ox0-S-{trifluoromethylindolin-1-yi}-2-
oxopyrrolidin-1-yiibutansic acid (Compound 198B%)

Scheme 124.
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Scheme 128.
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{3360] Step 1. Into an 8 mL vial was added 4,7-difluoro-3,3-dimethyl-5-{trifluoromethyliindohn-2-
one (Intermediate 9) 300 mg, 1.13 mmol, 1 equiv}, teri-butyl 3-bromo-2-oxopyrrofidine-1-
carboxylate (448 mg, 1.70 mmol, 1.50 cquiv), KoCO; (469 mg, 3.39 mmol, 3 equiv) and
dimethyiformamide (DMF) (2.5 mL). The resulting mixture was stirved at 80 °C overmight, then
diluted with water (30 mL). The aqueous layer was extracted with ethyl acetate (EtOAc) (3 x 30 mb)}
and concentrated under reduced pressure to provide a residue, which was purified by reversed-phase
flash chromatography (C18 silica gel; mobile phase, acetomitnile in water, 43% to 55% gradient in 10
min; detector, UV 254 nm) to afford tert-butyl 3-[4,7-difluore-3,3-dimethyl-2-ox0-5-
(triflucromethyDindol-1-y1]-2-oxopyrrolidine-T-carboxyvlate (430 mg, 85% yield). LCMS(ES, m/z):
RT=1.09 min, m/z=449.1 [M+H]".

{6561} Step 2: Into a 20 ml vial was added tert-butyt 3-[4, 7-diftucro-3,3-dimethyl-2-0x0-5~
(tnfluoromethylindol-1-yij-2-oxopyrrolidine-T-carboxyvlate (410 mg, 0.910 mmol, T equiv) and
HCHgas) in dioxane {4.0 M in . 4-dioxane} (5.0 mL}. The resulting mixture was stirred at room
temperature overnight and then concentrated under reduced pressure to afford 4.7-difluoro-3,3-
dimethyl-1-(2-oxopyrrolidin-3-v-S-({trifluoromethvllindol-2~one (300 mg, 949 vield). LCMS(ES,
m/z); RT=0.71 min, m/z=349.1 [M+H]".

{3562 Step 3. Into a 20 mL vial was added 4,7-difluoro-3,3-dimethyi-1-(Z-oxopyrrolidin-3-yi}-5-
(triffuoromethyljindol-2-one (140 mg. 0.4 mmol, 1 equiv), tert-butyl 4-bromobutancate (448 mg, 2.01

mmol, 5 equiv), Cs:C0; (1310 m0g, 4.02 mwol, 10 equiv) and dimethylformanide (DMF} (2.5 ml).
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The resulting mixture was stirred at 100 °C for 3 b, then the muixture was diluted with water (30 ml),
and the aqueous layer was extracted with EtOAc (4 x 30 mL) and concentrated under reduced
pressure to provide a residue, which was purified by reversed-phase flash chromatography ({18 silica
gel; mobile phase, acctonitrile in water, 60% to 70% gradient in 10 motn; detector, UV 234 nm) to
afford Compound 19-0tBu (120 mg, 61% vield) as a mixture of two sterecisomers. LCMS(ES,
m/z) RT= 0.92 min, m/z=491.1 [M+H]"

{8563} Step 4: The mudtare of Compound 19-0tBu (120 mg) was separated by Prep-Chiral-HPLC
{CHIRALPAKIF, 2%25 cm, 5 pm; Mobile Phase A: Hexanes (0.5% 2M NH:-MeOH), Mobile Phase
B: E1OH: BCM=1: 1--HPLC; Flow rate: 20 mL/muy; Gradient: 20% B to 20% B in 10 mmn; Wave
Length: 220/254 am) to afford Compounnd 1I9A*-GiBu (40 mg, 20% vield, RT (min}: 5.92) as the
first eluting peak and Compound 198*-0OtBu (40 mg, 20% vield, RT (min): 6.96) as the sccond
chuting peak. *(R) stercochemistry rationally assigned to Compounds 13A* and 19A*-0tBu based
on (i) the hWB NLRP3 inhibitory activity of the more active isomer Compound 19A% (compared to
{S)-1somer 19B*} and (11) the known absolute (R} stercochemistry of the more active isomer,

Compound 16A (compared to {8)-tsomer 16B).

MHz, DMSO-ds) 8 7.86 - 7.52 (m, 1H), 537 -4.93 (m, 1H), 354 - 337 (o, 2H), 3.306 -3 14 (m, 2H),
244 ~2.02 (m, 4H), 1.78 - 1.65 (m, 2H), 143 (d, /=172 Hz, 15H).

18365] Compound 19B*-OtBua: LCMS (ES, my/z): RT= 1.54 min, m/z=491.1 [M-+H["; 'TH NMR (400
MHz, DMSO-d:) 6 7.83 - 7.70 {m, 1H), 536 - 4.94 (m, 1H), 3.54 - 3.38 (m, 2H}. 3.30 - 3.15 (m, 2H),
2.45-2.00(m, 4H), 1.78 - 1.65 (o, ZH), 1.43(d, /=172 Hz, I5H).

{8566} Step 5: Into an 8 mL vial was added Compound 13A*-O¢Bu (35 mg, 0.070 mmol, 1 equiv),
trfluoroacetic acid (TFA} (0.40 mL) and dichioromethane (DUM) (2.0 mL}. The resulting mixture
was stirred at room temperature for 2 b, then diluted with water {15 mL} and dried by lyophilization to
provide Compound 19A* (212 mg, 68% vicld}.

{3567} Step 6: Into an 8 mL vial was added Compound 19B*-0OtBu (35 mg, 0.070 mmol, 1 equuv},
triflacroacetic acid (TFA) (0.40 mL} and dichloromethane (BCM) (2.0 mL}. The resulting mixture
was stirred at room temperature overnight, then diluted with water {15 mL), and dried by
byophiization to provide Compound 198* (25.6 mg, 83% yield).

{0568} Compound 19A*: LCMS(ES, m/z): RT=1.27 min, m/z=435.2 [M+H]", "H NMR (400 MHz,
Methanol-da) 3 7.56 - 747 (m, 1H), 3.53 - 512 (m, 1H}, 3.68 ~ 353 (m, 2H}, 3.53 - 3.36 {m, 2H},
263-217{m, 4H), 199 - 1.84 (m, J =68 Hz, ZH), 1.59 (s, 2H}. 1.56 - 1.48 (m, 4H).

{3569} Compound 198 LCMS:(ES, m/z)y: RT=1.27 min, 0vz=435.2 [M+H]"; 'H NMR (460 MHz,
Methanol-dy) 8 7.56 - 7.47 (m, 1H}, $.52 - 512 {m, [H), 3.68 - 3.53 (m, 2H)}, 3.53 - 3.36 (m, 2H},
264 -2.16(m, 4H), 199 - 1 85 {m, J= 68 Hz, 2H), 1.59 (s, 2H), 1.56 - 1 .48 (m, 4H).
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Example 13, 4-(3-8-eyclopropyl-7-fluore-3,3-dimethyl-2-oxsoindolin-1-yi}-2-oxopyrrolidin-1-
yhbutaneic acid (Compound 22, rac-22), tert-butyl 4-(3-{5-cyclopropyl-T-fluors-3,3-dimethyl-2-
oxoindolin-1-vi}-2-oxopyrrolidin-1-yvi}butanoate (Compound 22-OtBu)}, (R)-4-(3-(5-cyclopropyl-
T-fluore-3,3-dimethyl-2-oxoindolin-1-yi}-2-oxopyrrelidin-1-ylbutanoie acid (Compound 2247},
and (5)-4-(3-{5-cyclopropyl-7-fluore-3,3-dimethyi-2-oxoindolin-1-yI}-2-oxopyrrolidin-1~
yhbutanoic acid (Compound 22B%}
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{65749 Step 11 A solution of S-cvclopropyvl-7-fluore-3 3-dimethylindolin-2-one (Intermediate 2)
{160 mg, 0.73 mmol, 1 equiv} and tert-butyl 3-bromo-2-oxopyrrohidine-1-carboxyvlate (385 mg, 1.46
mmol, 2 equiv), KoCO: (302 myg, 2.19 muncl, 3 equiv) in dimethyiformamide (DMF) (2 mL) was
stirred at 80 °C overnight, then quenched by the addition of water (3 ml) at room temperature. The
resulting mixture was concentrated under reduced pressure and the resulting residue was purified by
reversed-phase flash chromatography (C138 silica gel; mobile phase, acetonitrile in water, 35% 10 45%
gradient in 10 min; detector, UV 220 nm} to provide tert-butyl 3-(S-cyclopropyvi-7-fluors-3,3-
dimethvi-2-oxoimdol-1-yh-2-oxopyrrolidine - ~carboxylate (160 mg, 54% vield). LOMS: (ES, nvz):

RT=0.87 mn, m/z=303 1{M+H]"
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{3871] Step 2. A solution of tert-butyl 3-(S-eyclopropyl-7-fluoro-3,3-dimethyi-2-oxoindol- 1 -v1}-2-
oxopyrrolidine-1-carboxylate (150 mg, 0.37 mmol, 1 equiv) and HCl{gas}) in 1 4-dioxane (2 mL, 4M)
was stirred at room temperature for ih, then the resulting mixture was concentrated under reduced
pressure to provide S-cyclopropyl-7-tfhuore-3,3-dimethyl-1-(2-oxopyrrolidin-3-ylindol-2-one (120
mg, 96% yield) which was used directly m the next step. LCMS: (ES, nv/z}: RT=0.65 min,

m/z=303 1{M+H}"

{8572} Step 3: A solution of S-cyclopropyl-7-flacro-3 3-dimethyi-1-(Z-oxopyrmrolidin-3-yijindol-2-
one {90.0 mg, 0.29 mmol, 1 equiv), tert-butyl 4-bromobutanoate {133 mg, 6.59 mmol, 2 equiv},
CsCO: (970 myg, 2.98 mmol, 10 cquiv) in dunethylformamide (DMF) (1 mL) was stirred at 100 °C
for 1h, then dibuted with water (S mbL}, and the resulting mixture was concentrated under vacwman. The
resulting residue was purified by reversed-phase flash chromatography (C18 silica gel; mobile phase,
acctonttrile in water, 40% to 50% gradient m 10 min; detector, UV 220 nm} to provide tert-butyl 4-(3-
(5~cyclopropyl-7-fluoro-3,3-dimethyi-2-oxomndolin- L-vi}-2-oxopyrrolidin-1 -v}butanoate {Compound
22-OtBa), (80 mg, 60% yield) as a muxture of two stereoisomers. LOMS: (ES, nv/z): RT=0.89 min,
/=445 2{M+HE

{0573} Step 4: A solution of Compound 22-OtBu (70 mg, 0.15 mmol, 1 cquiv), trifluorcacetic acid
(TFA) {1 mL) mn dichloromethane (DCM) (1 mL) was stirred at room temperature for 1h, then was
concentrated under reduced pressuse o provide a crude residue (56 mg) which was purified by Prep-
HPLC (XSelect CSH Prep C18 OBD Column, 19%250 mm, Spm; Mobile Phase A water
{0.05%TFA), Mobile Phase B: acctonitnle; Flow rate: 25 mL/min, Gradient: 28% B 10 38% B in 20
min, Wave Length: 254/220 nm; RT(min): 18} to afford 4-(3-(5-cyclopropyl-7-thuoro-3,3-dimethyi-2-
oxoindolin-1-vi}-2-oxopvyrrolidin-1-yhbutanoic acid (Compound 22, rac-22) (35 mg, 37% yvield)as a
mixture of two stercoisomers. LCMS: (ES, m/z): RT=1.08 min, m/z=389 1[M+H]"

{0574} Step 5: The Compound 22 mixture (35 mg) was separated by Prep-Chiral HPLC
(CHIRALPAK IF, 2*23 cro, Spm; Mobile Phase A: Hexanes (0.1% TFA), Mobile Phase B:
isopropancl: DCM=1:1; Flow rate: 20 mL/min; Gradient: 30% B 1o 30% B in 23 mmn, Wave Length:
220/254 nm) to provide Compounnd 22-A%: (10.5 mg, 30% vield, RT (min}: 14.53} as the first ehuting
peak, and Cempouad 22-B* (11 8 mg, 34% vield, RT {min}: 18.81} as the second eluting peak. *(R)
stereochemistry rationally assigned to Compound 22A* based on (1) the h'WB NLRP3 mnlubttory
activity of the more active 1somer Compound 22A% {compared to (S)-somer 22B*) and (1) the
known absclute (R} stercochemistry of the more active isomer, Compound 16A {compared to (53~
isomer 16B).

{6578} Compound 22A% LOCMS: (ES, m/z): RT=1 403 vin, m/z=389 2| M+HT" "H NMR (400 MHz,
DMS0O-d6) 6 12.06 (s, 1H), 7.07 - 6,98 (m, 1H}, 6.89-6.75 (m, 1H), S25(d, I= 102 Hz, {H),3.44
(d,§=162Hz 2H), 331317 (m, J= 67 Hz, 2H},2.33 - 221 (m, 4H), 1 .92 (d, I = 134 Hz, 1H),
182-1.64(m,J =69 Hz ZH), 1.28 - 1.14 (m, 6H). 0.97 - 0.82 {m, 2H}, 0.75 - 0.63 (m, 2H).
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[1576] Compound 22B%: LCMS: (ES, m/z): RT=1.395 min, m/z=3892{M+H]". 'H NMR. (400 Mz,
DMSO-d6) § 12.07 (s, 1H). 7.07 - 6.98 (m, 1H), 6.89 - 6.76 (m, 1H), 5.25 (d, J = 10.2 Hz, 1H), 3.43
(d, 1= 188 He, 2H), 323 (4, J = 7.2 Hz, 2H). 2.25 (d. J = 7.3 Hz, 3H), 2.12 - 1.99 {m, 1H), 1.92 (4,
=13.4 Hz, 1H), 181~ 1.64 (m, ZH), 1.28 - 114 (m, 6H), 0.93 (d. F = 8.4 Hz, 2H), 0.76 - 0.63 (m,
2H).

Example 14, 4-(3-(S-cyclopropyi-4,7-difluore-3,3-dimethyl-2-oxoindelin-1-yi}-2-oxopyrrolidin-1-
vhipentanoic acid (Compound 24, rac-24), ethyl 4-(3-(S-cyclopropyl-4,7-diftuore-3,3-dimethyl-2-
oxcindolin-i-yi}-2-oxepyrrolidin-i-vljpentanoate (Compound 24-OEt), (8)-4-((R}-3-(5-
cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi)-2-oxepyrrolidin- I-yhipentanoic acid
{Compound 24A7%), (R}-4-((5}-3-(5-cyclopropyl-4,7-difluore-3,3-dimethyl-2-oxeindolin-1-y1}-2-
sxopyrrolidin-1-yhpentanecic acid (Compound 2487}, {(8)-4-{(5}-3-(5-cyclopropyl-4,7-diflaoro-
3,3-dimethyl-2-oxoindalin-1-yl}-2-oxopyrrolidin-1-ylpentaneic acid (Compound 24C*), and
{R}-4-({R)}-3-(S-cyclepropyi-4,7-difluore-3,3-dimethyl-2-oxeindofin- 1-yi}- 2-oxopyrrolidin-1-
yhpentanoic acid (Compound 240%)
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Scheme 148.
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{8577} Step 1: Into a 20 mL vial was added S-cyvclopropyl-4,7-difluoro-3, 3-dimethyhndolin-2-one
{Intermediate 3} (300 mg, 2.10 mumol, 1 equiv), dimethyHormamide (BMFE) (S mL}, 3-
bromopyrrolidin-2-one (415 mg, 2.52 mmol, 1.20 equiv) and KoCOs (874 mg, 6.32 nunol, 3 equiv) at
room temperature. The resulting mixture was stirred overnight at 80 °C, then quenched by the
addition of water (20 mL} at room temperature. The resulting mixture was extracted with CHoCL 3 <
20 mbL). The combined organie layers were dried over anhydrous Na 504, After filtration, the filirate
was concentrated under reduced pressure and the residue was purified by reversed-phase flash
chromatography (C14 silica gel; mobile phase, acetonutnile m water, 0% to 100% gradient 1 30 nun;
detector, UV 254 nm/220 nm) to provide S-cyclopropyl-4,7-difluore-3,3-dimethyl-1-(2-
oxopvrrolidin-3-yinndol-2-one {400 mg, 53% yield). LCMS(ES, m/z): RT=0.705 nun,

m/z=321 2IMHHY

[6578] Step 2: Into an 8 mL vial was added 5-cyclopropyvi-4,7-difluoro-3 3-dumethyl-1-(2-
oxopvrrolidin-3-yljindol-2-one {20 mg, .062 mmol, | equiv} and dimethylformamide (DMF) (0.5
mL} at room temperatare. Then NaH (609 in mineral oil, 5.0 mg, 0.12 mmol, 2 cquiv) was added at 0
°C. The resulting mixture was stirred for 30 min at room temperature. Then ethyl 4-bromopentanoate
(39 mg, 0.19 mamol, 3 equiv) was added at roor teraperature, and the resulting mixture was stirred for
2h at 100 °C under nifrogen atmosphere. The reaction was repeated 20 times, then worked up together

as follows: the reaction was guenched by water {20 mL) at room temperature, the mixture extracted
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with CH:CL (3 x 20 mL), and the combined organic layers were dried over anhydrous NaxSQu. After
filtration, the filtrate was concentrated under reduced pressure to provide a residae, which was
purified by reversed-phase flash chromatography (C18 silica gel, mobile phase: acctonitrile in water,
0% to 100% gradicnt in 30 min; detector, UV 254/220 nm) to provide cthyl 4-(3-(5-cyclopropyl-4,7-
diftuoro-3,3-dimethyl-2-oxomdolin-1-y1}-2-oxopyrrohidin- I-vDpentancate {Compound 24-OEg) (80
mg, % yvield) as a mixture of two stereoisomers. LCMS:(ES, m/z): RT=0.884 min,

m/z=449 2[M+H] .

{6579 Step 3: Into an 8 mL vial was added Coempound 24-0E¢t (80.00 mg, 0.17 mmol, | equiv),
tetrahydrofuran (THF) (2 yol) and (CH3)So0H (322.53 mg. 1.78 mmol, 10 equiv) at room
temperature. The resulting mixtare was stivred at 80°C for 16h, then was quenched by water (10 mL)
at room temperature. The resulting mixture was extracted with CHLCL (3 x 10 mL}, and the combined
organic lavers were dried over anhydrous Na:SO4. After filtration, the filtrate was concentrated under
reduced pressure to provide a residue, which was purified by reversed-phase flash chromatography
{C18 silica gel, mobile phase, acetonitrile in water, 0% to 30% gradient in 30 min; detector, UV
254/220 nm) to provide 4-(3-(5-cyelopropyl-4,7-difluoro-3, 3-dimethvi-2-oxoindolin- 1-yi)-2-
oxopyrrolidin-1-yl}pentanocic acid (Compound 24, rac-24) (70 mg, 70% yicld) as a mixture of four
stereoisomers. LCMS(ES, nv/z): RT=0.721 min, m/z=421 2{M+H}"

{15890] Step 4: The Compound 24 mixture of Step 3 (70 mg) was separated by Prep-HPLC (XSelect
CSH Prep C18 OBD Column, 19%250 mm; Sum; Mobile Phase A water {(.05%TFA), Mobile Phase
B: acetonitrile; Flow rate: 25 mL/min; Gradient: 38% B to 48% B in 15 min; Wave Length: 254/220
nm} to afford as the first eluting peak Compound 24°* (13 mg, 25% vield, RT (min): 12.1) asa
mixture of two stereoisomers, and as the second eluting peak Compound 247* (8 mg, 5% vield, RT
{min}; 13.6} as a mixture of two stereoisomers. *Stereochemistry arbitrarily assigned.

[06581] Compound 24”%: LCMS(ES, m/z): RT=0.711 min, m/z=421 2{M+H}". 'H NMR (400 MHz,
Methanol-dy) 8 6.74 - 6.69(m, 1H), 5.41 - 5.36 (m, 1H), 4.25 -~ 4.11 (m. 1H), 3.38 - 3.44 (. 2H), 2.42
(s, 1FD), 2.33 - 2.12 (m, 3H), 2.06 - 1.77 {m, 3H), 1.58 - 1.40 ¢m, 6H), 1.22 (d. J= 6.8 Hz, 3H), 1.05 -
(.92 {m, 2H), .73 - 0.63 {m, ZH).

6382} Compound 247% LOMS(ES, m/z): RT=0.731 min, m/z=421 2{M+H}" "H NMR (400 MHz,
Methanol~da} 8 6.71 - 6.67 (m, 1H), 348 (1, /=104 Hz, 1H),4.20 (g, ./ =68 Hz, 1H}, 357 -3.41 (m,
2H), 246 (s, IHD), 219, J=T76 Hz, 3H), 2.08 - 1 99 (m, 1H}, 1.83 (g, J=T 6 Hz, 2H), 1 58 - 142
{m, 6H}, 1.29 - 1.23 (m, 3H), 1.04 - 0.96 {m, 2H}, 6.73 - 0.64 (m, 2H).

{0583] Step 5: Compound 24°* (13 mg) was separated by Chiral HPLC (CHIRALPAK IC, 2%25 om,
5w, Mobile Phase A: Hexanes (0.1% TFA), Mobile Phase B! isopropanol (IPA): DCM=1: I, Flow
rate: 20 mE/min; Gradient: 40% B 1o 40% B in 12 min; Wave Length: 220/254 nm) to afford (8)-4-
({S}-3-(5-cvclopropyt-4, 7-difluore-3 3-dimethyl-2-oxoindolin- 1 -yl }-2-oxopyrrolidin- 1 -vi}pentanoic
acid (Compound 240} (5.8 mg, 45% vield, RT {nun}: 6.64) as the first eluting peak and (R}-4-({R)-

3-{5-cyclopropyl-4,7-difluoro-3, 3-dimethyl-2-oxoindolin- {-y1)-2-oxopvrrolidin- [~y pentanotc acid
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(Compound 24D*} (4.7 mg, 36% vield, RT (min): 9.93) as the sccond eluting peak. *Stercochemistry
arbitranly assigned.

16584] Compound 24C*: LCMS: (ES, m/z): RT=0.820 min, m/z=42 1. 1{M+H]" "H NMR (400 MHz,
Methanol-ds) 8 6.81 - 6.60 (m, 1H), 545 -5.06 (m, 1H), 4.27 - 4.09 (m, 1H), 3.52 - 3.39 (m, 2H),
256231 (m,3H), 2.26 - 2,10 (o, TH), 211 ~2.02 (m, 1H), 1.90 (m, 2H), 155 (s, 2H), 147 (d, J=
128 Hz, 4H), 1.23 - 117 {m, 3H), 1.04 - 0.94 (m, 2H), 069 (£, J=56 Hz, 2H).

[0585] Compeound 24D*: LOMS: (ES, m/z): RT=0.818 min, m/z=42 1 1{M+H]". 'H NMR (400 MHz,
Methanol-di) § 6.74 - 6.69 (m, 1H), 546 -5.06 (m, 1H}, 427 -4.07 (m, 1H), 3535 -3.41 {(m, ZH),

255 ~230(m, 30}, 2.27-2.12 (o, 1H)Y, 2.07 - 2.01 (m, 1H), 199 - 1.82 {m, ZH), 1.55 (s, 2H]}, 1 46
(d,J=12.8Hz, 4H), 123 - 1.16 {m, 3H), 1.04 - 0.94 {m, 2H), 0.69 ({, J= 5.6 Hz, 2H).

{3586] Step 6: Compounad 247 (R mg) was separated by Chiral HPLC (CHIRALPAK IG, 2%25 cm,
5 um; Mobile Phase A: Hexanes {0.1% TFA), Mobile Phase B: isopropanc! (1IPA). DCM=1. 1, Flow
rate: 20 mb/min; Gradient: 40% B to 40% B 10 min; Wave Length: 220/254 mwm) to afford (§3-4-
{{R)-3-(5-cyclopropyl-4,7-difluoro-3 3-dimethyl-2-oxoindolin-1-y1}-Z-oxopyrrolidin- I-vijpentanoic
acid {Compound 24A%} (2.9 mg, 36% vield, RT (min}: 5.53) as the first eluting peak and (R}-4-((8)-
3-(S~cyclopropyi-4. 7-diftuoro-3,3-dimethyl-Z-oxoindolin-1-yH-2-oxopyrrolidin- 1 -yl}pentancic acid
{Compound 248%) (2.8 mg, 35% yield. RT (min}: 718} as the sccond cluting peak. *Stereochemistry
arbitranly assigned.

10387} Compound 24A% LCMS: (ES, nv/z)y: RT=1.615 min, m/z=421 2|M-+H]" 'H NMR (400 MHz,
Methanol-ds) § 6.75 - 6.67(m, 1H), 351 -3.02 (m, 1H), 428 -4.13 (m, 1H), 3.60 - 3.40 {m, 2H), 2.50
~242(m, 1HY, 232, J=72Hz 2H), 221 - 213 (m, 1H}, 2.07 - 201 (m, 1H), 1.94 - 1.79 (m, 2H),
1.61 - 143 (m, 6H), £33 - 1.21 (m, 3H), 1.03 ~0.95 (m, 2H), 0.70 - 0.67 {m, 2H).

[0588] Compound 24B%: LCMS: (ES, m/z): RT=1.605 min, m/z=421 1 {M+H]" 'H NMR (400 MHz,
Moethanol-di) § 6.75 - 6.68 {(m, 1H), 53.51 - 3.05 (m, 1H), 420{d, /=92 Hz, 1H), 3.59- 341 (m, 2H).
246(d,.J=96Hz 1H), 232 J=72Hz 2H),222-2 13 {m, 1H), 2.08 - 2.02 (o, 1H), 1.95-1.80
(o, 2H), 1.58 - 141 Gm, 6H), 1.33 -~ 1.25 {m, 3H), 1.04 - 0.95 (m, 2F), 0.70 - 0.67 (m, 2H).

Example 15, 4-(3-(S-cyclopropyi-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yi}-2-oxopyrrolidin-1-
yii-3-methylbutanocic acid (Compound 26, rac-26}, (8)-4-((R}-3-(S-cyclepropyi-4,7-difluore-3,3-
dimethyl-2-oxoindolin-1-yl}-2-oxopyrrolidin-1-yi}-3-methylbutanoic acid (Compound 26A%},
{53-4-{(5}-3-(B-cyclopropyl-4,7-diflaoro-3,3-dimethyl-2-oxoindolin-1-y1)-2-oxopyrrolidin-1-yi}-3-
methylbutanocic acid (Compound 26B*), (R}-4-((R}-3-(5-cyclopropyl-4,7-diffeore-3,3- dimethyi-
2-oxaindolin-1-y1)-2-oxopyrrolidin-1-yh-3-methylbutascic acid (Compound 26C*), and (R}-4-
{{S)-3-(5-cyclopropyi-4,7-difluore-3,3-dimethyl-2-oxoindolin-1-yl}-2-oxopyrrolidin-1-yi}-3-
methyibutanoic acid (Compound 26D%) and ethyl 4-(3-(5-cyclopropyl-d,7-difluors-3,3-dimethyl-

2-oxoindolin-1-yi}-2-oxopyrrofidin-1-ylj)-3-methyibutanocate {Compound 26-OKEt)
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3589] Step 1: Into 2 250 mL 3-necked round-bottom flask was added othyl 4-hydroxy-3-

methylbutanoate (6.00 g, 41.004 ramol, 1 equiv), PPh: (323 g, 123 numel, 3 equiv), CBr (408 g, 123

mmol, 3 equiv), and tetrahydrofuran (THF) {60 mL}, and the n—:suitmg nyixture was stirred at room

temperatore for 3h under nitrogen atmosphere. The reaction was then poared into sat. NaHCO;
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{aq.) at 0 °C, extracted with EtGAc (3 x 100 mL), and the combined organic lavers were washed
with brine (100 mL), and dried over anhydrous Na:SCa. After filtration, the filirate was concentrated
under reduced pressure to provide a residue, which was purified by silica gel column chromatography,
chrting with CHLCly / petroleum ether (5:1), 1o afford ethyl 4-bromo-3-methylbutanoate (3.3 g, 38%
vield). LCMS: {ES, nv/z}: RT=0.71 min, m/z=209 1{M+H]}".

[0594] Step 2: Into a 20 mL vial was added S-cyclopropyvl-4,7-diflucro-3,3-dimethyhindolin-2-one
(Intermediate 3} (300 mg, 2.10 mmol, 1 equiv), tert-butyl 3-bromo-2-oxopyrrolidine-1-carboxylate
{1.11 g, 4 20 mmol, 2 equivy, KoCOs (874 mg, 6.32 mmol, 3 equiv), and dimethylformamide {(DMF)
{5 mL). The resulting nuxiure was stitred at 80 °C for 1h, then the reaction was quenched with water
{20 mL} at room temperatare. The resulting mixture was extracted with EtOAc¢ (3 x 30 mL), and the
combined organic lavers were washed with brine (1 x 30 mL} and dried over anhydrous NaxSO4.
After filtration, the filtrate was concentrated under reduced pressure to provide a residue, which was
purified by silica gel column chromatography, eluting with CHxCl, / petroleum ether (6:1}, to afford
tert-butyl 3-(S-eyclopropyl-4.7-difhuoro-3,3-dimethyl-2-oxoindol-1-y1}-2-oxopyrrolidine-1-
carboxylate (700 mg, 79% yieldy. LOCMS: (ES, m/z): RT=0.91 gqun, m/z=421 1{M+H]"

{0591} Step 3: Into a 40 mb vial was added tert-butyl 3-(3-cyvclopropyi-4,7-difiuore-3,3-dimethyl-2-
oxoindol-1-y1}-Z-oxopyrroliding-1-carboxylate (700 mg, 1.66 mmol, 1 cquiv} and HCl{g) m 1,4~
dioxane (4.0 M, 7mL}. The resulting nuxture was stirred at room temperature for 1h, then
concentrated under reduced pressure to provide S-cyclopropyi-4,7-diflucro-3, 3-dimethyl-1-(2-
oxopyreohidin-3-yhindol-2-one hydrochloride (510 mg, 96% vield) which was used in the next step
directly. LOMS: (ES, oz} RT=0.45 min, m/z=321 HM+H]".

{8592} Step 4: Into a 40 mL vial was added S-cvclopropyl-4,7-difluoro-3,3-dimethyl-1-(2-
oxopvrrolidin-3-yinndol-2-one hydrochloride (300 mg, 1.56 mmol, 1 equiv), ethyl 4-bromo-3-
methylbutanoate (from Step 1 of this Example)} (3.26 g, 15.6 mmol, 10 equiv), Cs:C0: (153 g, 4.68
mmel, 3 equiv), and dimethviformanide (DMF) (5.0 mL)}. The resulting mixture was stirred at 80 °C
for 2h, then the resulting muxture was filtered, the filter cake was washed with MeOH (3 x 30 mL},
and the filtrate concentrated under reduced pressare to provide a residue, which was purified by
reversed-phase flash chromatography {(C18 silica gel; mobile phase. acetonitrile in water (0.1% TFA).
60% to 0% gradient in 30 mn; detector, UV 220/254 nm) to provide othyl 4-(3~(S-cyclopropyl-4,7-
difluoro-3,3-dimethyl-2-oxoindolin- I-y1)-2-oxopyvrrohidin- I-yvl)-3-methylbutancate (Compound 26-
OE (120 mg, 18% vield} as a mixtare of four stercoisomers. LCMS. (ES, m/z): RT=0.88 min,
m/z=449 1[M+H]".

{3593] Step 5: Into an 8 mL vial was added Compound 26-0Et (120 mg, 0.15 mmeol, | equiv),
NaOH (18.7 mg, 0.450 mmol, 3 equiv)y, MeOH (1 mL), and H,0 (0.2 mL}. The resulting mixture was
stirred at room temperature for Zh, then the mixture was adjusted pH=3 with 1M HCl {aq.). The
resufting mixture was extracted with EtGAc (3 x 30 mL), the combined organic lavers were washed

with brine (30 mL), dried over anhydrous Na;SOs, and after filtration, the filtrate was concentrated
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under reduced pressure to provide a residue, which was purified by reversed-phase chromatography
(C18 silica gel; mobile phase, acetonitrile in water, 20% to 50% gradient in 30 min; detector, UV
228/254 am, RT{min}: 12} to provide 4-(3~(3-cyelopropyl-4,7-difluoro-3, 3-dimethyi-2-oxoindcin-1-
vi-2~-oxopyrrohidin-1-vi)-3-methylbutanoic acid (Compound 263 (70 mg, 58% vield) as a nuxture of
four stereoisomers. LOCMS: (ES, m/z): RT=0.69 mun, m/z=421 {{M+H]".

[0594] Step 6: The Compound 26 mixdture (70 mg) was purified by Prep-Charal-HPLC
{CHIRALPAK 1A, 2%25 om, 5 um; Mobile Phase A: Hexanes (0.1% TFA}, Mobile Phase B:
isopropanct (IPA) DCM=1: 1; Flow rate: 20 mL/min; Gradient: 20% B t0 20% B in 12 min; Wave
Length: 220/254 muw) to atford as the first eluting peak (5)-4-((R}-3-(S-cyvclopropyl-4,7-diflucro-3,3~
dimethyl-2-oxoindolin-1-y1}-2-oxopyrrolidin- 1-vl}-3-methylbutanoic acid (Compound 26A%3 (5.6
mg, 8% yicld, RT {min} 583}, as the second ehiting peak Compound 26’* (19 mg, 27% vield, RT
(min}: 7.56) as a mixture of two stereoisomers, and as the third cluting peak {R}-4-{{8)}-3-(5-
cvclopropyl-4, 7-difluoro-3 . 3-dimethyi-2-oxomdolin- 1-vi}-2-oxopyrrolidin- 1 -vi}-3-methylbutancic
acid {Compound 26D*} (4.9 mg, 7% vield, RT (min}: 9.61}. *Stereochemistry arbitrarily assigned.
[0595] Compound 26A%: LOMS: (ES, n/z): RT=1.39 min, m/2=421 2[M-+H}". 'H NMR (400 MHz,
Mothanol-ds) 3 6.71 (m, 1H), 545 {dd. J= 112, 94 Hz, 1H), 3.68 -3.50 {m, 2H}, 3.28 - 3.08 (1, 2H},
262-229(m, 4H), 2.19- 210 (o, 1H). 2.08 - 1.98 {my, 1H), 155 (s, 2H), 1.53 - 1.42 (m. 4H), 1.064 -
0.90 {m, 3H), 0.74 - 0.65 (m, 2H).

10396} Compound 26°*: LCMS: (ES, m/z): RT=1.32 min, m/z=421.2{M+H}". 'H NMR {400 MHz,
Methanol-ds) § 6.78 - 6.64 (m, 1H), 547 -5.04 {m, 1H), 3.73 - 346 (m, 2H}, 3.31 - 3.12 (m, 2H},
259-231 (m, 3H)YL 2.29-2.11 (o, 2H), 2.09- 1.98 (m. 1H), 1.55 (s, 2H), 1.52 - 141 (m, 4H), 1.10 -
0.94 (m, SH), 0.74 - 0.65 {(m, 2H).

{0597} Compound 26D*: LCMS: (ES, m/z): RT=1.25 min, m/z=421 2{M+H]" 'H NMR (400 MHz,
Methanol-di) 8 6.77 - 6.64 (m, 1H}), 545 (dd, J=11.0,94 Hz, 1H), 3.68 -3.48 (m, 2H), 327 -3.10
(o, 2H), 2.64 - 2.24 (m, 4H), 218 - 210 (o, 1H), 2.08 - 2.00 (m, 1H), 1.55 (s, 2H), 1.52 - 1.32 (m,
4H), 1.08 - 0.87 (m, SH), 0.74 - 0.63 (m, 2H).

{3598} Step 7. The Compounnd 26" * mixture product of Step 6 (19 mg) was separated by Prep-
Chiral-HPLC (CHIRALPAK TH, 2%25 cm, 5 po, Mobile Phase A: Hexanes (0.1% TFA), Mohile
Phase B: 1sopropavol (dPAY DCM=1:1; Flow rate: 20 ml/min; Gradient: 20% B t0 20% B m 18 nun;
Wave Length: 220/254 nm) to afford as the first eluting peak {S)-4-((8)-3-(5-cvelopropyl-4,7-
diftuoro-3,3-dimethyl-2-oxomdolin-1-y)-2-oxopyrrohidin- I-yl)-3-methylbutanoic acid (Compound
268%) (4 1 mg. 22% vield, RT (min}: 7.67)}, and as the second eluting peak (R)-4-((R)-3-(5-
cyclopropyi-4,7-difluoro-3.3-dimethyl-2-oxoindohin~1-y1}-2-oxopyrrohdin- 1 -vi-3-methylbutanoic
acid {Compound 260} (6.6 mg, 35% vield, RT {min}: 13.84). *Stereochemistry arbitranly assigned.
[0599] Compeund 26B*: LCMS: (ES, nv/z): RT=0.68 min, m/z=421 1{M+H]" 'H NMR {400 MHz,
Methanol-d) 8 6.80 - 6.62 (m, 1H), 543 (dd. J=11.2, 9.4 Hz, 1H}, 3.70 - 3.59 (. 1H), 3.59-3.47
(ra, 1H), 3.29-3.13 (m, 2H), 262 - 2.25 (o, 4H), 2.17{dd, /=174, 9.6 Hz, 1H), 2.08 - 1.97 (o, iH),

Fo o
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1.55¢s, 2H), 1.52 - 1.32 (o, 4H), 1.10 - 0.86 (m, 5H), 0.76 - 0.61 (m, 2H).

0609} Compound 26C*: LCMS: (ES, m/z): RT=132 min, m/z=421 2[M+H]" 'H NMR (400 MHz,
Methanol-ds) 6 6.78 - 6.63 (m, 1H), 543 (¢, /=103 Hz, 1H), 3.69 - 330 (m, ZH), 3.30-3.12 (n,
2H), 2.539- 211 (m, 53H), 2.09 - 1.99 (m, 1H), 1 55 (s, ZH), 1.52 ~ 131 (m, 4H}, 1.14 - 0.87 (m, 5H),
0.75 - 0.61 (m, 2H).

{0601} Additional compounds provided in the below Table B were prepared following General
Method Scheme A as desceribed in the Methods of Preparation, in the Examples as described above,
and/or in the described Procedure as provided in the below Table. NMR and LCMS data is provided
for cach compound syvnthesized. Dashed lines {--) indicate no data is available. Astenix (¥) indicates

arbitrary or rational stereochemical agsignment.

Table B. Additional Examples
LCMS
# Compound {mfz} THNMR Procedure
M+
"H NMR (400 MHz,
DMSO-ds) 87.78
(dd, }=635,2.0Hz,
1H), 7.62(dd, I = Compound 2 was
7.1,2.0Hz, 1H), 7.04 | prepared following
(d, J=16Hz 1H}, Exaraple 1 using 3-
4-(3-(5-cyclopropyl-7- 6.73 (dd, I = 12.8, cvelopropyl-7-fluoro-3,3-
fluore-3,3-dimethyl-2- 1.6 Hz, 1H), 635 (t, ] | dimethyhndohn-2-one
2 oxoindolin~1-y1)-2- 39010 | =70Hz 1H), 408- | (Intermediate 2} as the
oxopyuadin-1{2H)- 4.01 {m, 1H), 3.91- ndolinone (i} reagent and
vhbutanoic acid 3.84 (m, 1H), 2.23 (1, | tert-butyl 4-(3-1i0do-2-
F=75Hz 2H), 198 | oxopvridin-1(ZH}-
- 1.81 (m, 3H), 1.36 | yviibutanoate as the lactam
{d,J=15.6Hz, 6H}, | (i} reagent.
1.02 - 0.84 (m. 2H),
0.75 - 0.62 (m, 2H).
TH NMR {400 MHz,
DMSO-de) 3 12.15
(s, 1H). 780 (d. /=
6.8 Hz, 1H), 7.66 (4, \ 2
J=71Hz 1H), 6.75 i?mfffz‘?‘if “S;
(€, J=120,58Hz, | D -PACEIONOWHS
, 1H). 637 (d, J= 6.9 Example 1 using 3-
4-(3-{3-cyclopropyl-4,7- rvii ame s 7. | cyclopropyi-4 7-diflucro-
DR L AN Hz 1H),405¢d, 0= | 7 0| .
difluore-3,3-dimethyl-2- . 3 3-dimethylindolin-2-one
. . : o ) 13.8, 7.0 Hz, 1H), . : j )
3 oxondolin-1-vi}-2- 41710 ) s , (Tntermediate 3) as the
RO 387(d,/=13972 | . N .
oxopyridin-1H{2H)- . nan a1 | indohmone (i) reagent and
N o Hz 1H),222{d,J = RPN
viybutanoic acid ] JR A tert-butyl 4-(3-todo-2-
74 Hz, 2H), 2.01 (s, e
3 o it a oxopyridin-1{2H)-
1H), 1.87(d. /=75 ‘Hbutancate as the lactam
Hz, 2H), 149 (s, 3H), | (000 HEEEE
1.44 (s, 3H), 0.94 (4, | W TERES
J=94Hz 2H), 0.71
(d,.J =54 Hz 2H).
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3.

H2H}~vhbutanoic acid

{triffuoromethyDpyridin-

T=72Hz 1), 238
(t,3=172Hz 2H),
2.13 - 2.03 (m, 2H).
1.59(d, § = 4.5 He.
SH), 1.05 - 0.94 (m,
2H), 0.70 1, = 2.4
Hz, 2H).

PCT/US2024/056195
Table B. Additional Examples
LCMS
# Compound {m/fz} THNMR Procedure
V+ ]

'HNMR (400 MHz, | Compound 12 was

Methanol-d) § 8.38 Rrepared foilq\mng

d. =24 Hz, 1H) Example | using 5-

E/, ax ( d"‘j _ /1 Y cyclopropyi-4, 7-diflucro-
4-(3-(5-cyelopropyl-4,7- 1R), 6.66 (4,1 = 11.6 :Hit‘i;‘:;‘?g:;g‘i‘;‘;‘ifh“m
diftuoro-3,3-dimethyi-2- Hz 1H), 423 §= I deiinor‘ie ) reaognt ":n d

13 oxoindolin-1-yi}-2-oxo 485 15 2Hz, 1H), 411 (4, tot-buty! 4-((3-indo-5-

(trifluoromethyDpyridin-2-
yhoxyibutancate as the
lactam {ii} reagent, using
3-10do-5-
(trifluoromethypyridun-
Z{1H}-one as the step 1
reagent.

viybutanoic acid

4-(3-{5~cyelopropyl-4,7-
difluoro-3 3-dimethyl-2-
13 | oxoindolin-1-y1}-2-oxo-
S-phenylpyridin-1{ZH)-

49325

TH NMR (400 MHz,
DMSO-ds) 5 8.27 (d,
§=28 Hz, 1H), 8.16
(d, }= 2.6 Hz, 1H),
770 - 7.58 (m, 2H),
746 (.1 =74 Hz,
IH), 7346, §=74
Hz, 1H). 678 (d. 1 =
118 He, 1H). 4.15
(d. ] = 6.6 Hz, 1H),
3.99(d, J= 132z,
1H),227(,1=74
Hz, 2H), 197 (5§ =
14.8 Hz, 3H), 1.50
(d.J = 22.8 Hz, 6H),
0.95(d, J =92 Hz,
2H), 0.72(d, I=56
Hz, ZH).

Compound 13 was
prepared following
Example 1 using 3-
cvelopropyl-4,7-diflaoro-
3, 3-dimethvhindohin-2-one
(Intermediate 3} as the
indolinone (i) reagent and
tert-butyl 4-(3-iodo-2-oxo0-
S-phenylpyridin-1{ZH}-
viybutanoate as the lactam
{iz} reagent, using 3~odo-
S-phenylpynidin-2{ 1 H}-one
as the step | reagent.

4-{5-cyclopropyl-3-(5-
cvelopropyl-4,7-

oxoindolin-1-yi}-2-
oxopyrdin-1{2H}-
viYbutanoic acid

difluorc-3,3-dimethyi-2-

45719

"HNMR (400 MHz,
DMSO-dsp 8 7.61 {d,
F=26Hz 1H), 748
{d, J=26Hz 1H),
6.744(d, J= 118 Hz,
IH),4.00(dF=128
Hz, 1H)383(d I=
12,6 Hz, 1H), 2.21 (4,
I=76Hz 2H), 2.0
{t. }=3861 Hz, IH),
1.91 - 1.73 (m, 3H),
1.49 (s, 3H), 1.43 (s,
3H). 094 (d, F=838
Hz, 2H), 0.89 - 0.80
{m, 2H), 0.75 - 0.65
{m, 2H}, 0.62-0.51
{m, Z2H).

Compound 14 was
prepared following
Example 1 using 5-
cvelopropyl-4,7-ditluoro-
3, 3-dimethyviindolin-2-one
(Intermediate 3} as the
indolinone (i} reagent and
tert-butyl 4-(5-
cvelopropyl-3-iodo-2-
oxopyridin-1(2H}-
yibutanoate as the lactam
{ii} reagent, using 5-
cvclopropyl-3-iodopynidin-
2{1H}~one as the step 1
reagent.
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1.53 - 1.45 (m, 6H),
1.03 - 0.90 (m, 2H),
0.72 - 0.61 {m, 2H).

PCT/US2024/056195
Table B. Additional Examples
LCMS
# Compound {m/fz} THNMR Procedure
IViHI]
'H NMR (400 MHz,

?}‘gb;) ;‘jﬁf ? 03 (S’ Compound 15 was

Hy “‘3 H) 7 4’1 it j 131'@;33!‘6@1 ,’roi‘iqmng

7 RVHZ '3H} 7.1‘5 (d Example | using ‘3-

§=38 gaHz EH) 5 07 cyciopmpyl%,7~ci}ﬂuomn
4-{4-(S-cyclopropyl-4.7- 6 q-} (m ?i ) b 7 4 3.3-dimethviindolin-2-one
diftugro-3,3-dimethy}-2- 6 63 (m l H‘;\V 4 2'9 ) {(Intermediate 3} as the

15 | oxomdoln-1-y1}-3- 467.10 47 6 (m" lHl)ﬁ 45 5. ndolinone i} reagent and
oxotsoguinolin-2(3H}- 4';1 (m’ 15'{3’ 2‘1';1 (s tert~butyl 4-{4-10do-3-
vibutanoic acid ﬁ-i) 5 (}’7 ) 19 } (m 7 | oxotsoquinolin-2(3H})-

3H‘)7 E‘:‘W»l 5'.] (m ’ yl{)buimloate as the lactam

4H), 149 s, 37, | (D) eagent, using 4-

1?6 (3 lH}j OQ" ) iodoisoquinolin-3(2H)-one

0.90 {11’1, ZH) n75. |98 the step 1 reagent.

0.66 {m, 2F).

Compound 17 was

'H NMR (400 MHz, | prepared following

Methanol-ds} 8 7.83 | Example & using 4,7
4-{3-{4 T-difluoro~3,3~ {d, /=44 Hz, 1H), difluore-3,: —dimcthxi 8-
dimethyl-2-0x0-5~ 7.51-747 (m, 2H}, {(trifluoromethyiyindolin-2-

17 | (tnfluoromethyijindolin- 446.2 4.25-4.06 (m, 2H), onc {Intermediate 9) as
1-yl}-2-oxopyrazin- 2404, J=72Hz the indolinone (i) reagent
FHEH-vbutanoic acid 2HY, 2.10(p, J=7.2 | and tert-butyl 4-(3-10do-2~

Hz, ZH), 163 (d,J= | oxopyrazin-1(ZH)-

6.4 Hz, 6H). viybutanoate as the lactam

(i1} reagent.
4-3-(5-cyclopropyl-d- i8 {iagmig), ISA* and
fluoro-3,3-dimethyl-2- ;ﬁ? fyefeﬂp‘l:sgérfdm

18 | oxoindolin-1-yl)-2- 389.2 - O owing Bampie 1
oxopyrroli dine1- using Db:cyclopmpyl i~
yhbutanoic acid fh “ﬁﬂﬂx} o

dimethylindolin-2-one

HNMR (300 MHz, | (Intermediate 14) as the

Methanol-ds} § 6.96 - | indolinone (i} reagent and

6.84 (m, 1H), 6.62 (d, | tert-butyl 4-(3-bromo-2-

) o e J=82Hz 1H). 5.15 | oxopyrrohidin-1-
woro s 3 dimaimt2 (=97 b, 1), | yhbutamerto s th actam
a4 o o - 3. 3536 (m i} eagont, usmg -
184% oxomdo%mj;—y‘i)d- 389.2 356-337 ;m 2H), bromopyrolidin-2-one as
g;&{pyrtu%lui ii - 2.55.227 {m, 4F), the step 1 reagent to
yhbutanoie aci 216182 (m, 3H), | prepare intermediate tert-

butyl 4-(3-(S~cyclopropyl-
4-fluoro-3,3-dimethvi-2-
oxoindolin- f-y1y-2-
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Table B. Additional Examples

#

Compound

LCMS
{m/fz}
M+

THNMR

Procedure

18B*

(5)-4-(3~(5-cyclopropyi-
4-fluoro-3,3-dimethy]-2-
oxoindolin-1-y1)-2-
oxopyrrolidin-1-
viibutanoic acid

3892

"HNMR (300 MHz,
Methanol-ds) § 6.96 -
6.84 (m, 1H), 6.62 (d,
J=81Hz IH). 513
{d,./=97Hz, IH),
3.71-354 {m. 2H),
343 (s, 2H}, 2.51 -
2.39 (m, 2H), 2.39 -
229 {m, 2H), 2.11 -
1.97 (m, 1H), 1.97 -
182 (m, 2H3, 1.53 -
1.45 (m, 6H), 1.02 -
0.92 (m, ZH), 0.73 -
8.61 {m, 2H).

oxopyrrafidin-1-
yhbutanoate (18-0tBu}.
18-0OtBu was then
subjected to chiral
separation conditions
{CHIRAL ART Cellulose-
SC. 2%25 em, 5 pmy;
Mobile Phase A: Hexanes
{0.1% TFA}, Mobile Phase
B: EtOH: DCM=1: 1, Flow
rate: 20 mL/mun; Gradient:
40% B to 40% B m 9 min;
Wave Length: 220/254
nm) to provide as the first
eluting peak tert-butyl (R)-
4-(3-(3-cyelopropyl-4-
fluore~-3,3-dimethyl-2-
oxomdolin-1-yH-2-
oxapyrrolidin-1-
viybutancate (18A%-OtBu;
Charal RT (min}: 6.53) and
as the second eluting peak
tert-butyl (8)-4-3-(5-
cyvelopropyl-4-fluore-3.3-
dimethyl-2-oxomdolin-1-
y1}-2-oxopyrrolidin-1-
yviybutanoate (18B*-0OiBy;
Clural RT (nun): 8.34).
18A*-OtBu and 18B*-
OtBu were hydrolyzed as
in Example 8 to provide
18A* and 18B~*.

*Stereochenustry of 18A%
and 188B* were rationally
assigned based on h'WEB
inhibitory activity of 18A*®
and known stereochemistry
of 16A.
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Table B. Additional Examples
LCMS
# Compound {m/fz} THNMR Procedure
IViHI]

H NMR (‘il,(;ﬁ h i%'?, Compousnd 21 was

Methanol-ds) 6 7.78 o .

(d.J =44 Hz, 1H), p‘r@par»d foilgwmg

4-{3-(5-cyclopropyl-4- 746(d. /=44 He, Efgflggpiifﬁlflguz;e—’% 3-
f 010-“\ %-dim “til—"i-”— 1), 6.96 - 6.82 . dlmcth 'iiiidoiiﬁ—’-on;
uoro-2, 5-aimethyl-2 1H), 6.63 (d, J=8.4 CHLYHIAOLAnCmONe
21 | oxoindolin-1-y1}-2- 400.2 . LED). 4 70 - 4.04 {(Intermediate 14} as the
spyrazin-1{2H)- 2, 1H), 4.20 - 4.0/ indolinone (i} reagent and
oxopyrazin-1(. {m, 2H), 2.64 - 233 h=
vijbutanoic acid (Tm’ ZH)j 391 -199 tert-butyl 4-(3-iodo-2-
(m" 3}-5; ig@ s .ﬁf-i) oxopyrazin-1{2H)-
| 09 {}1) 4 (m ,;}_'n | yhbutanoate as the lactam
. - 4 , 451}, .
0.81 -0.50 (m, 2k, | () reagent.
23 {rac-23), 23A% and
P 23B* were prepared
?i;;i;éi ; ‘gl‘;r;;i?;;wi 5 following Example § using
el yreer ] S-chloro-4,7-difluoro-3,3-
23| oxoind 01”,‘",; -y1)-2- 4011 - dimethylindolin-2-one
onpyrrol.l dm"‘i" {(Intermediate 23) as the
yibutanoic acid indolinone (i} reagent and
tert-butyl 4-(3-bromo-2-

}'I NMR (4(}0 I\'i}il, ox&)pyn’giidimi -

Methanol-ds} § 7.4 i- zfi')}butamattc as thcﬂlacmm

) - 726 (HL 1H). 551 - i} reagclnt, usmg 5~
:(R)“4"€3"£5“Ch‘10r0"4f'"4 500 im" i Hz 368 - bromopyrrolidin-2-one as
dlﬂUQI’(}*J,Z%*CE!I!K’)H]}/E"L* 3474 M 352 - the step i reagent to

23A% | oxoindolin-1-y1)-2- oy | 222 m.2H, 352 pare intermediate tert
3 olin-1-y1)-2 G 338 (m, 2H), 2.61 - | prepars intermediate tent-
oxopyrrolidm-1- 27 frm AR 297 ¢ | Butyl 4-(3-(5-chloro-4,7-

N . ) 2.32 {m, 3H), 2.22 s, X M
yi)butanmc acid }Ii{} 106-.184 (l’ﬂ dlﬁum@%,3—d1meti}yi~2.—

ZH{ ESS - i’-ii (ﬂ'; OXOiﬂdOEiil“l‘"yi)"Z“

6H} * 7 | oxopyrrolidin-1-

— yhibutanoate (23-OtBu).
23-0iBu was subjected to
chiral separation
conditions (CHIRALPAK

. ‘ ¥G, 2%25 cm., Swm; Mobile

HINMR (400 MHz, ) phoge A: Hesanes (0.5%

Methanol-ds} §7.39 - | oag NH,-MeOH), Mobile

728 (m, 1H), 5.50 - | pyace B: FOH:

(8)-4-(3-(5-chloro-4,7- 502¢m, 1HY, 369 | memdst 1 Blow rata: 90
DCM=1:1; Flow rate: 20
diftuoro-3,3-dimethyi-2- 3.31 (m, 2H), 3.51 - mLAin: Gmdicm: 20% B
23B* | oxoindolin-1-yi}-2- 401.1 8 {m, 2H}, 2.60 - :

oxopyrrolidin-1-
yibutanoic acid

3.3

234 (m, 3H), 2.22 (4,
J=36Hz IH), 2.01
- 1.86 (m, 2H), 1.65 -
1.44 (m, 6H}.

t0 20% B in 11 min, Wave
Length: 220/254 nm) to
provide as the first eluting
peak tert-butyl {(R)y-4-(3-(5-
chloro-4,7-difluoro-3,3-
dimethyl-2-oxomdolin-1-
y1}-2-oxopyvrrolidin-1-
vibutanoate (23A%-0tBu,
Chural RT (nun): 7.63},
and as the second eluting
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Table B. Additional Examples
LCMS
# Compound {m/fz} THNMR Procedure
IViHI]
peak tert-butyl (8)-4-(3-(5-
chloro-4_ 7-difluors-3,3-
dimethyl-2-oxoindolin-1-
vi}-2-oxopyrrolidin-1-
yi)butanoate
(23B*-0itBu, Chural RT
{min): 9.8). 23A*-OtBu
and 23B*-O¢Bu were
hydrolyzed as in Example
8 to provide 23A* and
23B*.
*Stereochemistry of 23A%
and 23B* were rationally
assigned based on hWB
inhibitory activity of 23A%
and known stereochemistry
of 16A.
4-{4-{3-cyelopropyl-4,7- 28 {rac-25), 25A* and
difluoro-3,3-dimethyl-2- 25B* were prepared
75 Gfxoindoiin-i-yl)—22— 435 3 _ following Example 8 using
dimethyl-5- ’ S-cyclopropyl-4,7-
oxopyrrolidin-1- difluoro-3,3-
yhbutanoic acid dimethylindolin-2-one
"HNMR (460 MHz, | (Intermediate 3) as the
Methanol-da) § 6.67 - | indolinone (i) reagent and
6.60 {m, 1H), 5.67 (d, | tert-butyl 4-{d-chloro-2,2~
A T J =84 Hz 1H), 334 | dimethyl-3-oxopvrrohdin-
ERT)_—i—éjé;:Z %Ef)p ropyl (s, IH), 332 (5, ,Hﬂ’ ‘i -yﬁ)buifmoate as the ,
dime thyl—2~0¥0in dolin- 2167 {d. /= 8.0 Hz, lactam (i) reageot, using
25A% foy)-2 '?—din;etbvlﬂ— 4353 1H). 236-2.29 (m, 3-bromo-5.5-
030 pw’;(\ﬁ din- i - ZH), 2.11 - 1.90 (m, | dimethylpyrrolidin-Z-one
vi‘sbuj(anéic acid 4H), 1.53 {s, 3H), as the step 1 reagent to
7 ' 149 (s, 3H), 1 44 (s, | prepare intermediate tert-
3H), 1.38 (s, 3H), butyl 4-{(4-5-cyclopropyl-
106096, 2H), | 4,7-difluore-3 3~-dimethyi-
(.73 - 0.68 (m, 2H). 2-oxomndolin-1-v1)-2,2-
THNMR (400 MHz, | dimethyl-3-oxopyrrolidin-
Methanol-di} 8§ 6.66 | I-yljbutancate (25-0tBe),
(d, /=108 Hz, 1H). | 25-0OtBu was subjected to
~Y o 567, /=84 Hz chiral separation
fg_ﬁ;ﬁtﬁg‘i‘f‘p‘ow’ IH),334 (s. IH). | conditions (CHIRALPAK
- dimethy1-2m0‘x;3mdohn- , 3.32 (s, 1H), 267 ((}," 1G, 2*25 em, L [\"%ﬁbﬂe
25B* 1-s1)-2. 2-dimethyl-5- 4353 J=80Hz it 237 | Phase A: Hexanes (0.53%
yme.s » é‘.“el v 232 {m, 2H), 2.09 - | 2M NHx-MeOH), Mobile
?;%p?f“’ 1 i 1.86 (m. 4H), 1.53 (s, | Phase B: EtOH: DCM=1.
yljbutanoic act 3H), 1.49 (s, 3H), 1; Flow rate: 20 mL/min;
1.44 (s, 3H), 1.38 (5, | Gradient: 25% B to 25%
3H)L 1.05-0.97 (m, in 7 min, Wave Length:
2H). 0.76 - 0.69 (m, | 220 nny254 nm) to provide
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Table B. Additional Examples

LCMS
# Compound {m/fz} THNMR Procedure
M+

2H). as the first cluting peak
tert-butyl (R)-4-(4-(5-
cvelopropyl-4,7-dittuoro-
3, 3-dimethyvi-2-oxomdolin-
P-v1}-2.2-dimethyl-5-
oxopyrrolidin-1-
yibutanoate (28A*-0OtBu;
Charal RT (min): 4.97),
and as the second cluting
peak tert-butyl {§3-4-(4-¢5-
cyclopropyl-4,7-difhioro-
3, 3-dimethyi-2-oxomdolin-
f-v1-2.2-dunethyl-5-
oxopyrrafidin-i-
yvhbutanoate (258*-OtBu;
Chiral RT {(min}: 6.07).
25A%-(tBu and 25B*-
(¢Bu were hydrolyzed as
in Example 8 to provide
25A% and 258%

*Stereochemistry of 28A%
and 28B* were arbitrarily
assigned.

Assav Methods
Human whole blood (hWB) NLRP3 Assay

{0602} The objective of this assay to is demonstrate if a test compound 15 able to interfere with human
NLRP3 function in a whole blood system.

{3603} Human whole blood is drawn from healthy volunteers afier obtaining written tnformed
consent. Heparin lithium coated tubes are used to collect blood from volunteers. Blood samples are
distributed on 96 well plates using 90 pl per well.

{85604} Priming procedure: Priming is performed by adding 5wl of LPS (026:B6; Sigma 1L-2654) at
a final coneentration of 1 pg/ml for 4.5 howrs in a humidified incubator with 37 °C, 5 % CO,. Thirty
minutes prior to NLRP3 activation, 5 ul of a 20X compound solution or vehicle (2%
dimethyvisulfoxide (IDMSO)) s added to each well and plates were incubated on a shaker (450 rpm) in
a humudified incubator with 37 °C, 5 % CO..

{3605] Alternative priming procedyre: Thirty minutes prior to LPS priming, 5wl of 2 20X
compound solution or vehicle (2% dimethylsuifoxide (DMSO)) s added to each well and plates were
mcubated on a shaker (450 rpm) m a bunudified wmcubator with 37 °C, 5 9% CO,. Pruning is
performed by adding 5 pl of LPS (026:B6; Sigma £-2654) at a final concentration of | pg/mi for 5

hours in a humidified incubator with 37 °C, 5 % CQ..
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j3606] Activation is then performed by adding 3.3 pl of a 31X ATP solution per well. At the end of
the 30 munotes stimudation, the plates are centrifuged (800 g, 10 min, room temperature) and the
plasma from cach well is frozen at -80 °C. IL-1p levels 1n the supernatant were analyzed using a
mesoscale discovery assay (MSD K151 TUK) according to the manufacturers’ mstructions.

{8507} There 18 no detectable difference m assay s results using the priming procedure versus the
alternative priming procedure.

{6698} Data provided in Table C, below. hWB IL-1 Assay: A represents an ICso value <0.3 uM; B
represents an 1Cso value 0.3 pM and <0.5 uM; C represents an s value 20.5 pM and <1.0 uM; D
represents an ICso value 21.0 puM and <10 uM; E represents an 1Csy value 210 uM. Dashed {--) lines

mdicate no data available.

Table C. Activity Data
Compound # BWB IL-18 ICse (uM)

i D

2 D

3 D
4A%* )
AR* -
5 D

6 D

7 D

8 B

9 D
{0 B
i1 C
12 D
13 E
14 D
15 E
16A A
168 D
17 C
IRA* D
18B* E
19A% A
198B* --
J0AF -
20B* -
20C* €
20% C
21 D
22A% A
22B* -
I3AF D
238 —
24A% B
24B* -
24C* E
24D* D
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Table C. Activity Data
Compound # BWE IL-18 1Cs (uM)
25A% E
26A% B
26B* -
26C* ==
26D E

{0609} Compounds of Formula (I}, where R” and R” are joined to form a heterocyclic or a heteroaryt
lactam ring, as defined herein, comprise features that aid 1 achieving inhibitory activity against
NLRP3, and include a non-hydrogen R! group (e.g., cyclopropyvl or -(F3), di-substitation at the R*/RY
position {e.g., di-methyl), and an -R*7 moiety {e.g., when R* is a substituted or unsubstituted -
Cialkylene~ and £ is -CO:H).

[0610] When R? and R7 are joined to form a saturated heterocyclic lactam ring, sterecchemistry at the
carbon to which R is attached may be an important feature. For example, as shown in below Table
B, Compound 18A* rationally assigned as having R-stercochemistry, is >147-fold more active than

18B=, rationally assigned as having S-stercochenustry.

Table B. Heterocyelic lactams

Compound BWB IL-1p I e (M)
CN S Neoow
NG
34
}/ /\:0 ("D activity)
\/ F
Compound 18A*
e
} NTN"c00H
AN
F Y N};o >300
o = . (“E” activity)
F 1
Compound 18B*

{6611] When R* and R7 are joined to form a heteroaryi lactam ring, inclusion of an additional ring N
atom may also be an important feature. For example, as shown below in Table E, inclusion of an
additional N ring atom ortho (Compound 11), meta (Compound 8}, or para (Compound 18) to the
lactam ring N atom results in a 3-S-fold improvement in activity compared to a compound with the

lactam ring N as the sole N ring atom (Compound 3}
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Table K. Heteroarvl lactams

Compound

BWE IL-15 10 (uM)

061
(O activity)

COOH
=
A
Sy ~N G 23 ~:047 :
v/ﬁ\( >=0 {(“B” activity}
S *\7&
g
Compound 8 (meta N}
COOH
f_\ V4
N, N
= NN
0.39
N 0 g
\//EJ?[ 2‘—'@ (“B” activity)
_____ P
& /
Compound 18 {para N}
COOH
4 -
AN gN
! 1.9
N O N
(D" activity
(Lo )
F
Compound 3

(OTHER EMBODIMENTS

{6612} Claims or descriptions that include “or” between one or more members of a group are

considered satisfied if one, more than one, or all of the group members are present i, employed 1n. or

otherwise relevant to a given product or process unless mdicated to the contrary or otherwise evident

from the context. The present disclosure mchudes embodiments i which exactly one member of the

group is present in, emploved in, or otherwise relevant to a given product or process. The present

disclosure includes embodiments in which more than one, or all of the group members are present i,

emploved in, or otherwise relevant to a given product or process.

{6613} Furthermore, the present disclosure encompasses all variations, combinations, and

permutations in which one or more limitations, clements, clauses, and descriptive terms from one or

maore of the Usted claims or embodiments is idroduced into another claim or embodiment, For

example, any claim that is dependent on another clatm can be modified to mclude one or more
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Himitations found in any other claim that is dependent on the same base claim. Where the present
diselosure recites elements presented as hists, e.g.. in Markush group format, each subgroup of the
elements is also disclosed, and any element{s} can be removed from the group. It should be further
understood that when any varable {e.g., an R group) is present more than one time i1 a given
Markush structure (e.g., 2 or more times), and that variable may be selected from a given list of two or
more elements, unless otherwise stated or understood within the context of the present disclosure, that
variable {e.g., the R group} at each repeated occurrence (e.g.. 2 or more times) is independent of each
other, being independently selected from that given hist.

{0614} It should also be understood that, in general, where the present disclosure, or aspects of the
present disclosure, is/are referred to as comprising particular elements and/or featares, certain
embodiments of the present disclosure or aspects of the present disclosure also consist, or consist
essentially of, such elements and/or featurcs. For purposes of simplicity, those embodiments have not
been specifically set forth in figec verba herein. |t 15 also noted that the terms “comprising” and
“containing” are intended fo be open and permits the inclusion of additional elements or steps. Where
ranges are given, endpoints are understood to be included. Futhermore, unless otherwise indicated or
otherwise evident from the context and understanding of one of ordinary skill i the art, values that
are expressed as ranges can assume any specific value or sub-range within the stated ranges in
different embodiments of the present disclosure, to the tenth of the unit of the lower imit of the range,
unless the context clearly dictates otherwise.

{3615} This application refers o vartous issued patents, published patent applications, journal articles,
and other publications, all of which are mncorporated herein by reference. If there is a conflict between
any of the mcorporated references and the present disclosure, the present disclosure shall control. In
addition, any particular embodiment of the present disclosure that falls within the prior art may be
explicitly exchided from any one or more of the claims. Because such embodiments are deemed to be
known to one of ordinary skill in the art, they may be excluded even if the exclusion 15 not set forth
exphicitly herein. Any particular embodiment of the present disclosure can be excluded from any
claim, for any reason, whether or not refated to the existence of prior art.

{08616} The foregoing has been described of non-limiting embodiments of the present disclosure.
Those of ordinary skill 1n the art will appreciate that vatious changes and modifications to this
description may be made without departing from the spirit or scope of the present disclosure, as

defined in the following claims.
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CLAIMS

What is claimed is:

1. A compound of Formula (§):

or a pharmaceutically acceptable salt thereof, wherein:

R’ is halo, C;-Cs atkyl, C-Cs haloalkyl, or C5-Cs cycloaltkyl;

R7 and R” are joined to form a 5- to 10-membered monocyclic or bicyelic heterocyciyl or 5-
to [0-membered monocvelic or bicyelic heternarvl, wherein the heterocycelyl or heteroaryl are
opitonally substituted with one or more R”, wherein each R™ is independently halo, -CN, -OH, (-C;
alkyl, C1-Cs haloatkyl, Ci-Cs alkoxy, Ci-Cs haloalkoxy, Cs arvl, 5- to 6-merabered heteroaryl, C5-Cs
cycloalkyl, or 4- to 5-membered heterocyelvl, wherein the alkyl, haloalkyl, alkoxy, haloalkoxy, aryl,
heteroaryi, cycloalkyl, and heterocyclyl are optionally substituted with one or more R™, further
wherein R is halo, -CN, -OH, C;-Co alkyl, C;-Co haloalkyl, C-Cs alkoxy, or Ci-Us haloalkoxy;

R® is absent, H, Ci-Cs alkyl, or C1-Cs haloalkyl;

R*is -C~Cs alkylene- optionally substituted with one or more R*, wherein cach R* is
ndependently halo, ~-CN, -OH, C-Cs alkyl, Ci-Cs haloalkyl, C;-Ce alkoxy, Ci-Ce haloalkoxy, Csy
cycloalkyl, or 4- to S-membered heterocyelyl, or two R™® are joined to form a Ca-Cs cycloalkyl or 4-6
membered heterocyclyl ring, wherein the alkyl, haloatkyl, alkoxy, haloalkoxy, cycloalkyl, and
heterocyelyl are optionally substituted with one or mare R™, further wherein R™ is halo, -CN, -OH,
C1-Cs alkyl, C-Cs haloalkyl, C-Cs alkoxy, or C;-Cs haloalkoxy;

Z s a -COH or “COPG, wherein PG is C-Cs alkyl, Co aryl, or (Ce ary{Ci-Cs alkyl), firrther
wherein alkyl and aryl are optionally substituted with one or more halo, Ci-Cs alkyl, Ci-Cs alkoxy, or
C~Cs haloaltkoxy;

each R® is independently halo, C1-Cs alkyl, or C1-Cs haloalkyl; and

cach R° RY or RY is mndependently H, halo, -OH, C,-Cs alkoxy, C1-Ce haloatkoxy, Ci-Cs alkyl,

or C-Cs haloalkyl.

2. The compound of claim 1, or a phammaceutically acceptable salt thereof, wherein:
R' 15 hato, C1-Cs haloalkyl, or C5-Cs cyeloatkyt;
R” and R? are joined to form a 3- to 10-membered monocyclic or bicyclic hetercaryl, wherein
the heteroaryl is optionally substituted with one or more R™, wherein each R™ is independently

C-Cs alkyl, C-Cs haloalkyl, Ce aryl, or C:-Cs eveloalkyl;
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R* is absent:

R is -Cy-Co alkylene-;

Zisa-COH;

each R® is independently C1-Cs alkyl; and

gach R% R?, or RY is independently H, halo, or -OH.

3. The compound of any one of the preceding claims, or a phamaceutically acceptable salt

thereof, wherein R is Br, Cl, -CFs, or cvclopropyt.

4. The compound of any one of the preceding claims, or a pharmaceutically acceptable salt
thereof, wherein R® is absent.
5. The compound of any one of the preceding claims, or a phamaceutically acceptable salt

thereof, wherein each instance of R is the same group.

6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein each R is
methyl.
7. The compound of any one of the preceding claims, or a pharmaceutically acceptable salt

thereof, wherein R is H.

8. The compound of any one of the preceding claims, or a phamaceutically acceptable salt

thereof, wherein R® is F or -OH.

9. The compound of anv one of the preceding clavms, or a phamaceutically acceptable salt

thereof, wherein R is Hor F.
14 The compound of any one of the preceding claims, or a pharmaceutically acceptable salt
thereof, wherein R7 and R® are jomed to form a 6-membered monocyelic beternaryl optionally

substituted with one or more R”.

11 The compound of any one of claims 1-9, or a pharmaccutically acceptable salt thereof, wherein

R7 and R?are joined to form a i0~membered bicyclic heteroaryl,

12. The compound of any one of the preceding claims, or a pharmaceutically acceptable salt

thereof, wherein R™ is methyl, -CFs, Ce arvl, or cvelopropyl.

137



WO 2025/106863 PCT/US2024/056195

13 The compound of any one of the preceding clavms, or a phammaceutically acceptable salt

thereof, wherein R*is -Cs alkylene-.

14 The compound of any one of the preceding claims, or a phammaceutically acceptable salt

thereof, wherein 7 18 CO-HL

15. The compound of any one of the preceding claims, wherein the compound is of Formula (I-A):

R7

R® N-R!
& R?
“CooH
N O
a
. nsRY
RY R (1-A),
or a pharaccutically acceptable salt thereof.
16. The compound of claim 15, wherein the compound is of Formula (I-A-a):
COOH
P
R4,
(I-A-a},
or a pharmaceutically acceptable salt thereof.
17. The compound of claim 16, wherem the compound is of Formula (3-8}, (1-C), (1-B), (1-E),
(-F"), or ({-G'}:
{ RTE}Q.,B COOH { RT’B}G“E /CGG H
i o
: < N—/"{r? , N—TR?
e A\ { 350'6 RE \ { %c-s
RG i O RG | \ N O
:l P O
R™Y s RS
aw), RTR -,
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7 COOH
{_R_E)M
s N NIRH
=} (-8
RS SN 0
O
=L | =
R‘: s RY

(I-F"}, or (-7},
or a pharmaceutically acceptable salt thereof.

18. The compound of claim 16, wherein the compound 1s of Formuda (I-F):

7 COOH
(R,

N 1R
8

(-},
or a pharmaceutically acceptable salt thereof.

19. The compound of claim 18, wherein the compound s of Foroula (I-F-a)
(;Q?a)s--z LOOH
T N N
pe (NTTRH
[ =0
. ps RO
R® R (1-3"-a).

ot a pharmaceuticallv acceptable salt thereof.

139



WO 2025/106863 PCT/US2024/056195

20, The compound of claim 19, wherein the compound is of Formula (I-§-a-R):
fra7a) COOH
B2

N7 TR o5

(I-F-a-R),

or a pharmaceutically acceptable salt thereof.

21 The compound of any one of claums 16-20, or a pharmaceutically acceptable salt thercof,

wherein R is absent.

22. The compound of any one of claims 16-21, or a phamaceutically acceptable salt thereof,

wherein R™ is absent.

23 The compound of any one of claims 16-22, or a or a pharmaceutically acceptable salt thereof,

wherein R! is -CF; or cyclopropyl.

24, The compound of any one of claims 16-23, or a or a pharmaceutically acceptable salt thereof,

wherein R® is halo and RY is H, or each of RS and R® is independently halo.

25 The compound of any one of the preceding claims, wherein the compound 1s selected from the

compounds described in Table 1 or Tables 2A-2B, or a pharmaceutically acceptable salt thereof.

26. A pharmaceutical composition comprising the compound of any one of claims 1-25, or a

pharmaceutically acceptable salt thereof, and one or mare phanmaceutically acceptable carrers.

27. A method of treating or preventing a disease or disorder, the method comprising administering
to the subject a compound of any one of claims 1-23, or a pharmaceutically acceptable salt thereof, or

a pharmaceutical composition of claim 26.

28. A process for preparing a compound of Formula (), or a pharmaceutically acceptable salt
thereof, the method comprising coupling a substituted mdolinone (i), or salt thereof, with a lactam of

formula (i}, or salt thereof:

RY ,
Ré N R
o ., N-R%Z
R%féx
Rt 7 . £t}
RE" RS RS MR L O
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wherein RY, R?, R RY, R? R% RY, and RY are as defined in claim 1, X is a leaving group, and Z is -
COLPG, wherein PG is as defined in claim 1, to provide a compound of Formuda (1), or salt thereof,
wherein Z is ~-CO.PG; optionally followed by deprotection to provide a compound of Formula (1), or

salt thereof, wherein Z s -COH.
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