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or polymorph thereof. Further provided are pharmaceutical compositions comprising the same,
7 methods of preparation, and methods of use and treatment, e.g., as inhibitors of NLRP3 useful
in the treatment of diseases and disorders inhibited by said protein.
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OXOINDOLINYL AMIDE DERIVATIVES FOR INHIBITING NLRP3 AND USES THEREQOF

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Patent Application No.: 63/341,614, filed

on May 13, 2022, the entire contents of which is incorporated herein by reference in its entirety.

BACKGROUND
[0002] Innate immune responses are mediated by different types of receptors termed pattern-recognition
receptors (PRRs). PRRs recognize the presence of pathogen—associated molecular patterns (PAMPs) and
damage—associated molecular patterns (DAMPs). Once engaged these receptors trigger the activation of
downstream inflammatory pathways that will help resolve injury. However, in many instances this
activation can be uncontrolled and leads to disease.
[0003] The inflammasomes represent a class of PRRs that are crucial components of the innate immune
response. Activation of the inflammasomes trigger a cascade of events that releases IL-1p, IL-18, and
promotes an inflammatory form of cell death called pyroptosis induced by the activation of Gasdermin.
Pyroptosis is a unique form of inflammatory cell death that leads to the release of not only cytokines but
also other intracellular components that promote a broader immune response both of the innate and
acquired immune system. Thus, inflammasome activation is a major regulatory of the inflammatory
cascade.
[0004] NLRP3 is the most characterized inflammasome and has been shown to be critical in innate
immunity and inflammatory responses. While several other NLR complexes, such as NLRC4, are
activated under very specific circumstances, NLRP3 can be activated by numerous stimuli and should be
seen as a sensor of intracellular homeostatic imbalance. Therefore, its precise functioning is essential. In
addition to playing a role in host immune defense, dysregulation of NLRP3 has been linked to the
pathogenesis of many inflammatory disorders. These include genetic diseases such as cryopyrin—
associated periodic syndromes (CAPS) which is caused by gain—of—function mutations in the NLRP3
gene, as well as many prevalent neurologic and systemic diseases. Importantly, NLRP3 hyperactivation
has been demonstrated pre—clinically to play a critical role in a plethora of inflammatory and degenerative
discases including, NASH, atherosclerosis and other cardiovascular discases, Alzheimer’s disease,
Parkinson’s disease, diabetes, gout, and numerous other autoinflammatory diseases. Thus, there is an
unmet need in the field to develop small molecules for modulating NLRP3 activity to treat various

diseases and disorders.
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SUMMARY
[0005] In one aspect, the present disclosure provides oxoindolinyl amide compounds of Formula (I):
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or pharmaceutically acceptable salts, solvates, clathrates, hydrates, stereoisomers, tautomers, isotopic
derivatives, or prodrugs thercof, whercin:

R!is halo, ~CN, C,—Cs alkyl, C;—Cs alkenyl, C:—Cg alkynyl, C,—Cg haloalkyl, C,—Cs alkoxy, or
C3—Cy2 cycloalkyl;

each R? and R? independently is H, C1—Cs alkyl, C2—Cs alkenyl, C2—~Cs alkynyl, C1—Cs haloalkyl,
C1—Cs alkoxy, C3—Ci2 cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl,
C>—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs alkoxy, or R? and R? cyclize, together with the atom to which
they are attached, to form a Cs—Cy; cycloalkyl or 3—to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C:—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R* is —-C—Cs alkyl—, —«(L1)p—(C5—C12 cycloalkyl)—, «(L1),—(3— to 12-membered heterocyclyl)—, —
(L1)p—(Ce—Cip aryl)—, or =(L1)p—(5— to 10—-membered heteroaryl)—, wherein each instance of L, is
independently —(C(R*"),)—, further wherein each instance of R™ is independently H, halo, C,—Cs alkyl, or
two R™ groups, together with the atom to which they are attached, form a Cs.4 cycloalkyl; and wherein
the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs
cycloalkyl;

Z 1s a —(Ly)a—(carboxylic acid) or —(Lz)a—tetrazole, wherein cach instance of L, is independently —
(C(R™),)-, further wherein each instance of R™ is independently H, halo, C:—Cs alkyl, or two R"* groups,
together with the atom to which they are attached, to form a Cs.4 cycloalkyl; and wherein the alkyl or
cycloalkyl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C»—Cs alkenyl,
C,—Cs alkynyl, C1—Cs haloalkyl, C,—Cs alkoxy, or C; cycloalkyl;

each R’ is independently halo or C1-Cs alkyl, wherein the alkyl is optionally substituted with one
or more halo, -CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl, C,—C¢ alkynyl, Ci—Cs haloalkyl, or C,—Cs
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alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a C+—Ci» cycloalkyl
optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R®is H, halo, -OH, C,—Cs alkyl, C>—Cs alkenyl, C,—Cs alkynyl, C;—Cs haloalkyl, or C,—Cs
alkoxy;

R¢ is H, halo, -OH, C,-C; alkyl, C»—Cs alkenyl, C,~Cs alkynyl, C,—Cs haloalkyl, or C;—Cs
alkoxy;

R¢ is H, halo, -OH, C,-Cs alkyl, C;—Cs alkenyl, C>—Cs alkynyl, C;—Cs haloalkyl, or C;—Cs
alkoxy;

R’ is independently H or C,—C4 alkyl;

n is an integer from 0, 1, 2, or 3; and

p 1s an integer from O, 1, or 2.
[0006] In some aspects, provided are pharmaceutical compositions comprising a compound of Formula
(I), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof, and one or more pharmaceutically acceptable excipients.
[0007] In some aspects, provided are methods of preparing a compound of Formula (I). In other aspects,
provided are intermediates suitable for use in a method for preparing a compound of Formula (I).
[0008] In yet other aspects, provided are methods of treating a disease or disorder in a subject in need
thereof, comprising administering to the subject an effective amount of a compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative,
prodrug or polymorph thereof.
[0009] In yet other aspects, provided are methods of inhibiting NLRP3 activity in a cell, comprising
contacting the cell with an effective amount of a compound of Formula (I), or a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative, prodrug or

polymorph thereof.

Definitions

[0010] Unless otherwise stated, the following terms used in the specification and claims have the
following meanings set out below.

[0011] “Aliphatic hydrocarbon™ refers to an acyclic hydrocarbon groups comprising carbon atoms in its
backbone and which may further contain one or more double or triple bonds within the hydrocarbon
backbone. Such groups include alkyl, alkenyl, and alkynyl groups, as defined herein.

[0012] As used herein, “alkyl,” “Cy, C,, Cs, C4, Cs or Ce alkyl” or “C,—Cs alkyl” is intended to include C,,
C,, Cs, C4, Cs or Cg straight chain (lincar) saturated aliphatic hydrocarbon groups and Cs, Cs, Cs or Cs
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branched saturated aliphatic hydrocarbon groups, each containing no double or triple bonds in its
backbone. For example, C1—Cs alkyl intends to include Ci, Cs, Cs, C4, Cs and Cs alkyl groups. Examples
of alkyl include, moieties having from one to six carbon atoms, such as, but not limited to, methyl, ethyl,
n—propyl, i—propyl, n-butyl, s—butyl, t-butyl, n—pentyl, i—pentyl, or n-hexyl. In some embodiments, a
straight chain or branched alkyl has six or fewer carbon atoms (e.g., C,—Cs for straight chain, Cs—Cs for
branched chain) in its backbone, and in another embodiment, a straight chain or branched alkyl has four
or fewer carbon atoms in its backbone.

[0013] As used herein, the term “optionally substituted alkyl™ refers to unsubstituted alkyl or substituted
alkyl having designated substituents replacing one or more hydrogen atoms on one or more carbons of the
hydrocarbon backbone. Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen,
hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino (including alkylamino,
dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano,
azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.

[0014] As used herein, “alkenyl,” “C,, Cs, C4, Cs or Cs alkenyl” or “C,—Cs alkenyl” is intended to include
unsaturated aliphatic hydrocarbon groups containing two to six carbon atoms and at least one double bond
in its backbone, and includes C,, Cs, Cs, Cs or Cs straight chain (linear) alkenyl groups and Cs, Cs, Cs or
Cs branched alkenyl groups. For example, the term “alkenyl” includes straight chain alkenyl groups (e.g.,
ethenyl, propenyl, butenyl, pentenyl, hexenyl) and branched alkenyl groups. In some embodiments, a
straight chain or branched alkenyl group has six or fewer carbon atoms in its backbone (e.g., C,—Cs for
straight chain, Cs—Cs for branched chain). The term “C,—Cs” includes alkenyl groups containing two to
six carbon atoms in its backbone, and the term “Cs—Cs” includes alkenyl groups containing three to six
carbon atoms in its backbone.

[0015] As used herein, the term “optionally substituted alkenyl” refers to unsubstituted alkenyl or
substituted alkenyl, as described above, having designated substituents replacing one or more hydrogen
atoms on one or more hydrocarbon backbone carbon atoms. Such substituents can include, for example,
alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino (including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino),

acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
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sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido,
nitro, trifluoromethyl, cyano, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.

[0016] As used herein, “alkynyl,” “C,, Cs, C4, Cs or Cs alkynyl” or “C2—Cs alkynyl™ is intended to include
unsaturated aliphatic hydrocarbon groups containing two to six carbon atoms and at least one triple bond
in its backbone, and includes C,, Cs, Cs, Cs or Cs straight chain (lincar) unsaturated alkynyl groups and
Cs, C4, Cs or Cg branched unsaturated alkynyl groups. For example, “alkynyl” includes straight chain
alkynyl groups (e.g., ethynyl, propynyl, butynyl, pentynyl, hexynyl), and branched alkynyl groups. In
some embodiments, a straight chain or branched alkynyl group has six or fewer carbon atoms in its
backbone (e.g., C,—Cs for straight chain, C;—Cs for branched chain). The term “C,—Cs” includes alkynyl
groups containing two to six carbon atoms in its backbone, and the term “C3—Cs” includes alkynyl groups
containing three to six carbon atoms in its backbone.

[0017] As used herein, the term “optionally substituted alkynyl” refers to unsubstituted alkynyl or
substituted alkynyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulthydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,
cyano, azido, heterocyclyl, alkylaryl, or an aromatic hydrocarbon moiety or heteroaromatic moiety.
[0018] Other optionally substituted moictics (such as optionally substituted cycloalkyl, heterocycloalkyl,
aryl, or heteroaryl) include both the unsubstituted moieties and the moieties having one or more of the
designated substituents. For example, substituted heterocycloalkyl includes those substituted with one or
more alkyl groups, such as 2,2.6,6-tetramethyl—piperidinyl and 2.2 6,6-tetramethyl-1,2.3,6—
tetrahydropyridinyl.

[0019] As used herein, the term “cycloalkyl” refers to a non—aromatic, saturated or partially unsaturated
cyclic hydrocarbon, which is a monocyclic or polycyclic (e.g., fused, bridged, or spiro rings) system
having 3 to 12 ring carbon atoms (e.g., C3—Cia, C:—Cio, or C3—Cg). Examples of cycloalkyl include, but
are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclopentenyl, cyclohexenyl, cvcloheptenyl, 1,23 4—tetrahydronaphthalenyl, and adamantyl. In the case
of polycyclic cycloalkyl, only one of the rings in the cycloalkyl needs to be non—aromatic.

[0020] As used herein, the term “optionally substituted cycloalkyl” refers to unsubstituted cycloalkyl or

substituted cycloalkyl having designated substituents replacing one or more hydrogen atoms on one or
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more carbon or heteroatom. Such substituents can include, for example, alkvl, alkenyl, alkynyl, halogen,
hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino (including alkylamino,
dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano,
azido, heterocyclyl, alkylaryl, or an aromatic hydrocarbon moiety or heteroaromatic moiety.

[0021] As used herein, the term “heterocyclyl” or “heterocycloalkyl” refers to a non—aromatic, saturated
or partially unsaturated 3-8 membered monocyclic or bicyclic, 7-12 membered bicyclic (fused, bridged,
or spiro rings), or 11-14 membered tricyclic ring system (fused, bridged, or spiro rings) having one or
more ring heteroatoms (such as O, N, S, P, or S¢), e.g., 1 or -2 or 1-3 or 1-4 or I-5 or 1-6 heteroatoms,
ore.g., 1,2 3, 4, 5, or6heteroatoms in the ring backbone, independently selected from the group
consisting of nitrogen, oxygen and sulfur, unless specified otherwise. Examples of heterocyclyl groups
include, but are not limited to, piperidinyl, piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl,
isoindolinyl, indolinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl,
azetidinyl, oxetanyl, thietanyl, 1,2,3,6-tetrahydropyridinyl, tetrahvdropyranyl, dihydropyranyl, pyranyl,
morpholinyl, tetrahydrothiopyranyl, 1.4—diazepanyl, 1.4-oxazepanyl, 2—oxa—5—
azabicyclo[2.2.1]heptanyl, 2,5—diazabicyclo[2.2.1]heptanyl, 2—oxa—6-azaspiro|3.3|heptanyl, 2.6—
diazaspiro|3.3|heptanyl, 1,4-dioxa—8—azaspiro[4.5]decanvl, 1,4-dioxaspiro[4.5|decanyl, 1-
oxaspiro[4.5]decanyl, 1-azaspiro[4.5]decanyl, 3'H-spiro[cyclohexane—1,1'-1sobenzofuran]-yl, 7H-
spiro[cyclohexane—1,5'-furo|3,4-b]pyridin]-yl, 3'H-spiro[cyclohexane—1,1'-furo[3,4—c]|pyridin]-yl, 3—
azabicyclo[3.1.0]hexanyl, 3—azabicyclo[3.1.0]hexan—3-vl, 1,4,5,6—tetrahydropyrrolo|3,4—c]pyrazolyl,
5,6,7,8—tetrahydropyrido[4,3—d]pyrimidinyl, 2—azaspiro|3.3]heptanyl, 2-methyl-2—azaspiro[3.3]heptanyl,
2—azaspiro|3.5|nonanyl, 2-methyl-2-azaspiro|3.5|nonanyl, 2—azaspiro[4.5]decanyl, 2—methyl-2—
azaspiro[4.5]decanyl, 2—oxa—azaspiro|3 4 Joctanyl, 2—oxa—azaspiro|3.4]octan—6-yl, 5,6—dihydro—4H-
cyclopenta[b]thiophenyl, and the like. In the case of multicyclic heterocyclyl, only one of the rings in the
heterocyclyl needs to be non—aromatic (e.g., 4,5,6,7-tetrahydrobenzo|clisoxazolyl).

[0022] As used herein, the term “optionally substituted heterocyclyl” refers to unsubstituted heterocyclyl
or substituted heterocyclyl having designated substituents replacing one or more hydrogen atoms on one
or more carbon or heteroatom. Such substituents can include, for example, alkyl, alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
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dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulthydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,
cyano, azido, heterocyclyl, alkylaryl, or an aromatic hydrocarbon moiety or heteroaromatic moiety.
[0023] Unless otherwise specifically defined, the term "aryl" or an “aromatic hydrocarbon™ moiety or
group refers to a cyclic, Cs—Ci4 aromatic hydrocarbon group (comprising carbon in the ring backbone)
that has 1 to 3 aromatic hydrocarbon rings, including monocyclic or bicyclic groups such as phenyl (Cs),
biphenyl (Csaryl substituted by Csaryl), or naphthyl (Cio). Where containing two aromatic hydrocarbon
rings (bicyclic, cte.), the aromatic hydrocarbon rings of the aryl group may be joined at a single point
(e.g., biphenyl) or fused (e.g., naphthyl). The aryl group may be optionally substituted by one or more
substituents, e.g., | to 5 substituents, at any position on the aryl ring. Exemplary substituents include, but
are not limited to, —H, —halogen, —O—(C,—Cs) alkyl, (Ci—Cs) alkyl, —O—(C,—Cs) alkenyl, —O—(C»—Cs)
alkynyl, (C>—Cs) alkenyl, (C2—Cs) alkynyl, —-OH, —OP(O)(OH),, —OC(0)(C,—Cs) alkyl, —C(0)(C,—Cs)
alkyl, “OC(0)O(C,—Cs) alkyl, -NH:, NH((C,—Cs) alkyl), N((C,—Cs) alkyl)z, —S(0),—(C,—Cs) alkyl, —
S(O)NH(C,—Cs) alkyl, and —S(O)N((Ci—Cs) alkyl):. The substituents can themselves be optionally
substituted. Furthermore, when containing two or more fused aromatic hydrocarbon rings, the aryl groups
herein defined may have a saturated or partially unsaturated cycloalkyl or heterocyclyl rings fused with a
fully unsaturated aromatic hydrocarbon ring. Exemplary ring systems of these aryl groups include, but are
not limited to, phenyl, biphenyl, naphthyl, anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenyl,
tetrahydronaphthalenyl, tetrahydrobenzoannulenyl, 10,11-dihydro—5H-dibenzo|a,d][7]annulenyl, and the
like.

[0024] Unless otherwise specifically defined, “heteroaryl™ or a “heteroaromatic™ moiety or group refers to
a monocyclic or polycyclic aromatic radical of 5 to 14 ring atoms, containing one or more ring
heteroatoms selected from N, O, S, P, Se, or B within the aromatic ring system, the remaining ring atoms
being C. Heteroaryl as herein defined also means a bicyclic heteroaromatic group wherein the ring
heteroatom is selected from N, O, S, P, Se, or B. Heteroaryl as herein defined also means a tricyclic
heteroaromatic group containing one or more ring heteroatoms selected from N, O, S, P, Se, or B. The
aromatic radical is optionally substituted independently with one or more substituents described herein.
Examples include, but are not limited to, furyl, thienyl, pyrrolyl, pyridyl, pyrazolyl, pyrimidinyl,
imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyrazinyl, indolyl, thiophen-2—yl, quinolinyl,
benzopyranyl, 1sothiazolyl, thiazolyl, thiadiazole, indazole, benzimidazolyl, thieno[3,2-b]thiophene,
triazolyl, triazinyl, imidazo[1,2-b]pyrazolyl, furo|2,3—c]pyridinyl, imidazo[1,2—a]pyridinyl, indazolyl,
pyrrolo[2,3—c]pyridinyl, pyrrolo[3,2—c|pyridinyl, pyrazolo[3.4—c]pyridinyl, thieno[3,2—c|pyridinyl,
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thieno[2,3—c|pyridinyl, thieno[2,3-b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinony]l,
dihydrobenzothiophenyl, dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl,
tetrahydroquinolinyl, dihydrobenzothiazine, quinolinyl, isoquinolinyl, 1,6-naphthyridinyl,
benzo[delisoquinolinyl, pyrido[4,3-b][1,6]naphthyridinyl, thieno[2,3-b]pyrazinyl, quinazolinyl,
tetrazolo[ 1,5—a]pyridinyl, [1,2.4]triazolo[4,3—a]pyridinyl, isoindolyl, pyrrolo[2,3-b]pyridinyl,
pyrrolo[3.4-b]pyridinyl, pyrrolo[3,2-b]pyridinyl, imidazo[5,4-b]pyrdinyl, pyrrolo[ I.2—-a]pyrimidinyl,
tetrahydro pyrrolo[ 1,2-a]pyrimidinyl, 3,4-dihydro—2H-1i*-pyrrolo[2,1-b]pyrimidine, dibenzo[b,d]
thiophene, pyridin—2—one, furo[3,2—c]pyridinyl, furo|2,3—c]pyridinyl, 1H-pyrido|3,4-b][1,4] thiazinyl,
benzoxazolyl, benzisoxazolyl, furo[2.3-b]pyridinyl, benzothiophenyl, 1,5—naphthyridinyl, furo|3,2—
b|pyridine, [1,2.4]triazolo[1,5-a]pyridinyl, benzo [1,2,3]triazolyl, imidazo[ 1,2—a|pyrimidinyl,
[1,2,4]triazolo[4,3-b]pyridazinyl, benzo|c][1,2,5[thiadiazolyl, benzo[c][1,2,5 Joxadiazole, 1,3-dihydro-
2H-benzo|d]imidazol-2—one, 3,4-dihydro—2H-pyrazolo [1,5-b][1,2]oxazinyl, 4,5,6,7—
tetrahydropyrazolo[1,5—a]pyridinyl, thiazolo[5,4—d]thiazolyl, imidazo[2,1-b][1,3,4]thiadiazolyl,
thieno[2,3-b]pyrrolyl, 3H-indolyl, and derivatives thereof. Furthermore, when containing two or more
fused rings, the heteroaryl groups defined herein may have one or more saturated or partially unsaturated
cycloalkyl or heterocyelyl rings fused with a fully unsaturated heteroaromatic ring, e.g., a S—-membered
heteroaromatic ring containing 1 to 3 heteroatoms selected from N, O, S, P, Se, or B, or a 6-membered
heteroaromatic ring containing 1 to 3 nitrogens, wherein the saturated or partially unsaturated cycloalkyl
or heterocyclyl ring includes 0 to 4 heteroatoms selected from N, O, S, P, Se, or B, and is optionally
substituted with one or more oxo groups (i.e., a C=0 group). In heteroaryl ring systems containing more
than two fused rings, a saturated or partially unsaturated cycloalkyl or heterocyclyl ring may further be
fused with a saturated or partially unsaturated cycloalkyl or heterocyclyl ring described herein. Exemplary
ring systems of these heteroaryl groups include, for example, indolinyl, indolinonyl,
dihydrobenzothiophenyl, dihydrobenzofuran, chromanyl, thiochromanyl, tetrahvdroquinolinyl,
dihydrobenzothiazine, 3,4-dihydro—1H-isoquinolinyl, 2.3—dihydrobenzofuranyl, benzofuranonyl,
indolinyl, oxindolyl, indolyl, 1,6—dihydro—-7H—pyrazolo|3,4—c|pyridin—7-onyl, 7,8—dihydro—6H-
pyrido[3.2-b]pyrrolizinyl, 8H—pyrido[3.2-b|pyrrolizinyl, 1,5,6,7-tetrahydrocyclopenta[b]pyrazolo[4,3—
¢|pyridinyl, 7,8—dihydro—-6H—pyrido[3.2-b]pyrrolizine, pyrazolo|1,5-a]pyrimidin—7(4H)-only, 3,4
dihydropyrazino[1,2-a]indol-1(ZH)—-onyl, or benzo|c]| 1,2]oxaborol-1(3H)—-olyl.

[0025] “Arylalkyl” or “aralkyl” refers to an optionally substituted Cs-Cio aryl group attached to a C;-Ce
alkyl group or optionally substituted 5- to 6-membered heteroaryl group attached to a C,-Cs alkyl group,
wherein the point of attachment to the parent molecule is on the alkvl group. In some embodiments,

arylalkyl is aryl-Cy.6 alkyl.
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[0026] The cycloalkyl, heterocycloalkyl, aryl, or heteroaryl ring can be substituted at one or more ring
positions (e.g., the ring—forming carbon or heteroatom such as N) with such substituents as described
above, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkoxy, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphonato, phosphinato, amino (including alkylamino, dialkylamino, arylamino, diarylamino and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato,
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moicty. Aryl and heteroaryl groups can also be fused or bridged with cycloalkyl or
heterocyclic rings, which are not aromatic so as to form a multicyclic system (e.g., tetralin,
methylenedioxyphenyl such as benzo[d][1,3]dioxole—3-yl), provided the point of attachment to the parent
molecule is on the aromatic aryl or heteroaryl ring.

[0027] As used herein, the term “divalent radical” refers to a group, such as an alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyelyl, aryl, or heteroaryl group, as defined herein, with two points of attachment.
[0028] As used herein, the term “nitrile” and “cyvano™ are used interchangeably herein, and each refer to —
CN.

[0029] As used herein, the term “carboxylic acid” refers to the group —CO-H.

[0030] As used herein, the term “tetrazole” refers to the each of the following tautomeric structures:

N

p
N

\
AN Ny ANH

[0031] As used herein, the term “hydroxy” or “hydroxyl” refers to an —OH group.

[0032] As used herein, the term “amino”™ refers to a primary, secondary, or tertiary amine. In some
embodiments, amino is —NH,, C;—Cs alkylamino-, C;-Cs dialkylamino-, Cs—Cyo arylamino-, C¢—Cyp
diarylamino-, or (C,—Cs alkyl)(Cs—Cio aryl)amino-.

[0033] As used herein, the terms “halo” or “halogen™ are used interchangeably herein, and refer to fluoro,
chloro, bromo and iodo.

[0034] The term “haloalkyl” or “haloalkoxyl™ refers to an alkyl or alkoxyl substituted with onc or more
halogen atoms.

[0035] As used herein, the term “optionally substituted haloalkyl” refers to unsubstituted haloalkyl having
designated substituents replacing one or more hvdrogen atoms on one or more hydrocarbon backbone

carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
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alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino (including alkylamino,
dialkylamino, arylamino, diarvlamino and alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano,
azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.

[0036] As used herein, the term “alkoxy” or “alkoxyl” includes substituted and unsubstituted alkyl,
alkenyl and alkynyl groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl
radicals include, but are not limited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy and pentoxy
groups. Examples of substituted alkoxy groups include halogenated alkoxy groups. The alkoxy groups
can be substituted with groups such as alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,
arvlcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arvlcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl,
phosphate, phosphonato, phosphinato, amino (including alkylamino, dialkylamino, arylamino,
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino,
carbamoyl and ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moieties. Examples of halogen substituted alkoxy groups
include, but are not limited to, fluoromethoxy, difluoromethoxy, trifluoromethoxy, chloromethoxy,
dichloromethoxy and trichloromethoxy.

[0037] As used herein, the term “substituted,” means that any one or more hydrogen atoms on the
designated atom is replaced with a selection from the indicated groups, provided that the designated
atom’s normal valency is not exceeded, and that the substitution results in a stable compound. When a
substituent is oxo group (i.e., a C=0 group), then 2 hydrogen atoms on the atom are replaced. Oxo
substituents are not present on aromatic moieties. Ring double bonds, as used herein, are double bonds
that are formed between two adjacent ring atoms (e.g., C=C, C=N or N=N). “Stable compound” and
“stable structure™ are meant to indicate a compound that is sufficiently robust to survive isolation to a
useful degree of purity from a reaction mixture, and formulation into an efficacious therapeutic agent.
[0038] When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, then such
substituent may be bonded to any atom in the ring. When a substituent is listed without indicating the
atom via which such substituent is bonded to the rest of the compound of a given formula, then such
substituent may be bonded via any atom in such formula. Combinations of substituents and/or variables

are permissible, but only if such combinations result in stable compounds.
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[0039] When any variable (e.g., RY, R%, R3, R* R RS, R% R® R’ Z, Li, L) occurs more than one time
in any constituent or formula for a compound, its definition at each occurrence is independent of its
definition at every other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 R
moictics, then the group may optionally be substituted with up to two R moicties and R at cach
occurrence is selected independently from the definition of R. Also, combinations of substituents and/or
variables are permissible, but only if such combinations result in stable compounds.

[0040] Compounds that have the same molecular formula but differ in the nature or sequence of bonding
of their atoms or the arrangement of their atoms in space are termed “isomers.” Isomers that differ in the
arrangement of their atoms in space are termed “sterecoisomers.” Stereoisomers that are not mirror images
of one another are termed “diastereomers™ and those that are non—superimposable mirror images of each
other are termed “enantiomers.” Compounds with more than one chiral (asymmetric) center may exist
either as an individual diastereomer or as a mixture of diastercomers, termed “‘diastereomeric mixture.”
Likewise, compounds with only one chiral (asymmetric) center may exist either as an individual
enantiomer or as a mixture of enantiomers. A mixture containing a mixture of diastereomers or
enantiomers (of approximately equal proportions) is called a “racemic mixture.” Absolute configuration
refers to the arrangement in space of the substituents attached to the chiral center. The substituents
attached to the chiral center under consideration are ranked in accordance with the Sequence Rule of
Cahn, Ingold and Prelog. (Cahn et al., Angew. Chem. Inter. Edit. 1966, 5, 385; errata 511; Cahn et al .,
Angew. Chem. 1966, 78, 413; Cahn and Ingold, J. Chem. Soc. 1951 (London), 612; Cahn et al.,
Experientia 1956, 12, 81; Cahn, J. Chem. Educ. 1964, 41, 116). The methods for the determination of
stereochemistry and the separation of stereoisomers are well-known in the art (see discussion in Chapter
4 of “Advanced Organic Chemistry,” 4th edition J. March, John Wiley and Sons, New York, 2001), for
example by synthesis from optically active starting materials or by resolution of a racemic form.

[0041] As used herein, the term “geometric isomer” means the diastereomers that owe their existence to
hindered rotation about double bonds or a cycloalkyl linker (e.g., 1,3—cyclobutyl). These configurations
are differentiated in their names by the prefixes cis and trans, or Z and E, which indicate that the groups
are on the same or opposite side of the double bond in the molecule according to the Cahn—Ingold—Prelog
rules. Some of the compounds of the disclosure may have geometric isomeric centers (E— and Z-
isomers). It is to be understood that the present disclosure encompasses all geometric isomers and
mixtures thereof.

[0042] “Salts” include any and all salts, including pharmaceutically acceptable salts.

[0043] As used herein, the term “pharmaceutically acceptable salts™ refer to compounds of the present
disclosure wherein the parent compound is modified by making acid or base salts thereof. Examples of

phammaceutically acceptable salts include, but are not limited to, mineral or organic acid salts of basic

11



WO 2023/220715 PCT/US2023/066934

residues such as amines, alkali or organic salts of acidic residues such as carboxylic acids, and the like.
The pharmaceutically acceptable salts include the conventional non—toxic salts or the quaternary
ammonium salts of the parent compound formed, for example, from non—toxic inorganic or organic acids.
For example, such conventional non—toxic salts include, but are not limited to, those derived from
inorganic and organic acids selected from 2—acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic,
benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, 1,2—ethane sulfonic,
fumaric, formic, glucoheptonic, gluconic, glutamic, glycolic, glvcollyarsanilic, hexylresorcinic,
hydrabamic, hydrobromic, hydrochloric, hydroiodic, hydroxymaleic, hydroxynaphthoic, isethionic, lactic,
lactobionic, lauryl sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic, subacetic, succinic,
sulfamic, sulfanilic, sulfuric, tannic, tartaric, toluene sulfonic, trifluoroacetic and the commonly occurring
amine acids, e.g., glycine, alanine, phenylalanine, arginine, ctc.

[0044] Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane
propionic acid, pyruvic acid, malonic acid, 3—(4-hydroxybenzoyl)benzoic acid, cinnamic acid, 4—
chlorobenzenesulfonic acid, 2—naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo—[2.2.2]—oct—2-ene—1—carboxylic acid, 3—phenylpropionic acid, trimethylacetic acid,
tertiary butylacetic acid, muconic acid, and the like. The present disclosure also encompasses salts formed
when an acidic proton present in the parent compound either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base such as
ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine, methylamine,
dimethylamine, diethylamine, trimethylamine, piperidine, morpholine or tris—(2-hydroxyethyl)amine and
the like.

[0045] A salt can be formed between an anion and a positively charged group (e.g., amino) on a
substituted compound disclosed herein. As used herein, the term “pharmaceutically acceptable anion”
refers to an anion suitable for forming a pharmaceutically acceptable salt. Suitable anions include
chloride, bromide, iodide, sulfate, bisulfate, sulfamate, nitrate, phosphate, citrate, methanesulfonate,
trifluoroacetate, glutamate, glucuronate, glutarate, malate, maleate, succinate, fumarate, tartrate, tosylate,
salicylate, lactate, naphthalenesulfonate, and acetate (e.g., trifluoroacetate). Likewise, a salt can also be
formed between a cation and a negatively charged group (e.g., carboxylate) on a substituted compound
disclosed herein. Suitable cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an
ammonium cation such as tetramethylammonium ion or diethylamine ion. The substituted compounds
disclosed herein also include those salts containing quaternary nitrogen atoms. In the salt form, it is
understood that the ratio of the compound to the cation or anion of the salt can be 1:1, or any ratio other

than 1:1,e.g., 3:1,2:1, 1:2, or 1:3.
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[0046] In some embodiments, the pharmaceutically acceptable salt is a sodium salt, a potassium salt, a
calcium salt, a magnesium salt, a diethylamine salt, a choline salt, a meglumine salt, a benzathine salt, a
tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.

[0047] It is to be understood that all references to pharmaceutically acceptable salts include solvent
addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the same salt.

[0048] Compounds are also provided herein as “neutral” compounds. “Neutral” and “free base™ are used
interchangeably herein, and refer to compounds which are not salts. It is understood that all references to
neutral (free base) forms include solvent addition forms (solvates) or crystal forms (polymorphs) as
defined herein, of the same neutral (free base) compound. For exemplary purpose, neutral compounds
may be converted to the corresponding pharmaceutically acceptable salts of the compounds using routine
techniques in the art (e.g., by saponification of an ester to the carboxylic acid salt, or by hydrolyzing an
amide to form a corresponding carboxylic acid and then converting the carboxylic acid to a carboxylic
acid salt). In some embodiments, solvate or crystal form have different properties in comparison to the
neutral compound.

[0049] As used herein, the term “solvate” means solvent addition forms that contain either stoichiometric
or non—stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar ratio
of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent is water, the
solvate formed is a “hydrate”; and if the solvent is alcohol, the solvate formed is an alcoholate. Hydrates
are formed by the combination of one or more molecules of water with one molecule of the substance in
which the water retains its molecular state as H,O, for example, a hydrate such as hemi-hydrate, a mono—
hydrate, a di-hydrate or a tri-hydrate. It is to be understood that the compounds of the present disclosure
can exist in either hydrated or unhydrated (the anhydrous) form or as solvates with other solvent
molecules. Nonlimiting examples of hydrates include monohydrates, dihydrates, etc. Nonlimiting
examples of solvates include ethanol solvates, acetone solvates, etc.

[0050] A “clathrate™ is a host molecule in which the guest molecule (i.e., the compound of Formula (I)) is
in a cage formed by the host molecule or by a lattice of host molecules.

[0051] As used herein, the term “tautomer” is one of two or more structural isomers that exist in
equilibrium and is readily converted from one isomeric form to another. This conversion results in the
formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.
Tautomers exist as a mixture of a tautomeric set in solution. In solutions where tautomerization 1s
possible, a chemical equilibrium of the tautomers will be reached. The exact ratio of the tautomers
depends on several factors, including temperature, solvent and pH. The concept of tautomers that are
iterconvertible by tautomerizations is called tautomerism. Of the various types of tautomerism that arc

possible, two are commonly observed. In keto—enol tautomerism a simultancous shift of ¢lectrons and a
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hydrogen atom occurs. Ring—chain tautomerism arises as a result of the aldehvde group (-CHO) in a
sugar chain molecule reacting with one of the hydroxy groups (—OH) in the same molecule to give it a
cyclic (ring—shaped) form as exhibited by glucose. Examples of tautomeric forms include keto—, enol—,
and cnolate—forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated below),

imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime, thioketone/enethiol, and nitro/aci—

nitro.
o OH H :
| 2 AN ’ AN /O
—C—C 5 c=C = c=C
[N /7N /N
keto enol enolate

[0052] It is to be understood that the compounds of the present disclosure may be depicted as different
tautomers. It should also be understood that when compounds have tautomeric forms, all tautomeric
forms are intended to be included in the scope of the present disclosure, and the naming of the compounds
does not exclude any tautomer form. It will be understood that certain tautomers may have a higher level
of activity than others.

[0053] It is also to be understood that certain compounds of any one of the Formulae disclosed herein
may exhibit polymorphism (“polymorphs™), and that the disclosure encompasses all such forms, or
mixtures thereof. It is generally known that crystalline materials may be analyzed using conventional
techniques such as X—Ray Powder Diffraction analysis, Differential Scanning Calorimetry, Thermal
Gravimetric Analysis, Diffuse Reflectance Infrared Fourier Transform (DRIFT) spectroscopy, Near
Infrared (NIR) spectroscopy, solution and/or solid state nuclear magnetic resonance spectroscopy. The
water content of such crystalline materials may be determined by Karl Fischer analysis. In some
embodiments, the polymorph may have different properties in comparison to the neutral compound.
[0054] The compounds of any one of the Formulae disclosed herein may be administered in the form of a
prodrug which is broken down in the human or animal body to release a compound of the disclosure. A
prodrug may be used to alter the physical properties and/or the pharmacokinetic propertics of a compound
of the disclosure. Examples of prodrugs include derivatives containing in vivo cleavable alkyl or acyl
substituents at the ester or amide group in any one of the Formulae disclosed herein. Suitable prodrugs of
a compound of any one of the Formulae disclosed herein is one that is based on reasonable medical
judgment as being suitable for administration to the human or animal body without undesirable
pharmacological activitics and without undue toxicity. Various forms of prodrugs have been described,
for example in the following documents: a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K.
Widder, et al. (Academic Press, 1985); b) Design of Pro—drugs, edited by H. Bundgaard, (Elsevier, 1985);
¢) A Textbook of Drug Design and Development, edited by Krogsgaard—Larsen and H. Bundgaard,
Chapter 5 “Design and Application of Pro—drugs,” by H. Bundgaard p. 113-191 (1991): d) H. Bundgaard,
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Advanced Drug Delivery Reviews, 8, 1-38 (1992); ¢) H. Bundgaard, et al., Journal of Pharmaceutical
Sciences, 77, 285 (1988); f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984); g) T. Higuchi and V.
Stella, “Pro—Drugs as Novel Delivery Systems,” A.C.S. Symposium Series, Volume 14; and h) E. Roche
(editor), “Bioreversible Carriers in Drug Design,” Pergamon Press, 1987.

[0055] A suitable prodrug of a compound of any one of the Formulae disclosed herein that possesses a
hydroxy group 1s, for example, an in vivo cleavable ester or ether thereof. An in vivo cleavable ester or
cther of a compound of any one of the Formulae disclosed herein containing a hydroxy group is, for
example, a pharmaceutically acceptable ester or ether which is cleaved in the human or animal body to
produce the parent hydroxy compound. Suitable pharmaceutically acceptable ester forming groups for a
hydroxy group include inorganic esters such as phosphate esters (including phosphoramidic cyclic esters).
Further suitable pharmaceutically acceptable ester forming groups for a hydroxy group include C,—Cio
alkanoyl groups such as acetyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl groups,
C.—Cyo alkoxycarbonyl groups such as ethoxycarbonyl, N,N-(C,—Cs alkyl)2carbamoyl, 2—
dialkylaminoacetyl and 2—carboxyacetyl groups. Examples of ring substituents on the phenylacetyl and
benzoyl groups include aminomethyl, N-alkylaminomethyl, N.N—dialkylaminomethyl,
morpholinomethyl, piperazin—1-ylmethyl and 4-(C1—Cs alkyl)piperazin—1-ylmethyl. Suitable
pharmaceutically acceptable ether forming groups for a hydroxy group include a—acyloxyalkyl groups
such as acetoxymethyl and pivaloyloxymethyl groups.

[0056] A suitable pharmaceutically acceptable prodrug of a compound of any one of the Formulae
disclosed herein that possesses a carboxy group is, for example, an in vivo cleavable amide thereof, for
example an amide formed with an amine such as ammonia, a C1—alkylamine such as methylamine, a
(C1—C, alkyl);—amine such as dimethylamine, N-ethyl-N-methylamine or dicthylamine, a C,—C; alkoxy—
C»—C, alkylamine such as 2-methoxyethylamine, a phenyl-C,—C4 alkylamine such as benzylamine and
amino acids such as glycine or an ester thercof.

[0057] A suitable pharmaceutically acceptable prodrug of a compound of any one of the Formulae
disclosed herein that possesses an amino group is, for example, an in vivo cleavable amide derivative
thereof. Suitable pharmaceutically acceptable amides from an amino group include, for example an amide
formed with C,—Cio alkanoyl groups such as an acetyl, benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl groups include
aminomethyl, N-alkylaminomethyl, N, N-dialkylaminomethyl, morpholinomethyl, piperazin—1-ylmethyl
and 4—(C,—C, alkyl)piperazin—I-ylmethyl.

[0058] The in vivo cffocts of a compound of any onc of the Formulac discloscd hercin may be cxerted in
part by one or more metabolites that are formed within the human or animal body after administration of a

compound of any one of the Formulae disclosed herein. As stated hereinbefore, the in vivo effects of a
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compound of any one of the Formulae disclosed herein may also be exerted by way of metabolism of a
precursor compound (a prodrug).

[0059] The term “isotopic derivative,” as used herein, refers to a derivative of a compound in which one
or more atoms are isotopically enriched or labelled. For example, an isotopic derivative of a compound of
Formula (I) is isotopically enriched with regard to, or labelled with, one or more isotopes as compared to
the corresponding compound of Formula (I).

[0060] As used herein, the term “pharmaceutical composition” or “pharmaceutical formulation™ are used
iterchangeably herein, and refer to a formulation containing a compound of Formula (I) in a form
suitable for administration to a subject and a pharmaceutically acceptable carrier, diluent, adjuvant, or
excipient, or a combination thereof. In one embodiment, the pharmaceutical composition is in bulk or in
unit dosage form. The unit dosage form is any of a varicty of forms, including, for example, a capsule, an
IV bag, a tablet, a single pump on an aerosol inhaler or a vial. The quantity of active ingredient in a unit
dose of composition may be varied according to the particular treatment involved. A variety of routes for
administration are contemplated, including oral, pulmonary, rectal, parenteral, transdermal, subcutaneous,
itravenous, intramuscular, intraperitoneal, inhalational, buccal, sublingual, intrapleural, intrathecal,
intranasal, and the like. Dosage forms for the topical or transdermal administration of a compound of this
disclosure include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches and
inhalants. In one embodiment, the active compound is mixed under sterile conditions with a
pharmaceutically acceptable carrier, and with any preservatives, buffers, or propellants that are required.
[0061] As used herein, the term “pharmaceutically acceptable” refers to those compounds, anions,
cations, materials, compositions, carriers, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication, commensurate with a
reasonable benefit/risk ratio.

[0062] As used herein, the term “pharmaceutically acceptable excipient” or “pharmaceutically acceptable
carrier” are used interchangeably herein, and means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non—toxic and neither biologically nor otherwise
undesirable, and includes excipient that is acceptable for veterinary use as well as human pharmaceutical
use. A “pharmaceutically acceptable excipient™ as used in the specification and claims includes both one
and more than one such excipient.

[0063] It is to be understood that, unless otherwise stated, any description of a method of treatment
includes use of the compounds (e.g., a compound of Formula (I)) to provide such treatment as is
described herein. It is to be further understood, unless otherwise stated, any description of a method of

treatment includes use of the compounds to prepare a medicament to treat such condition. The treatment
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includes treatment of human or non—human animals including rodents and other disecase models. As used
herein, the term “subject” is interchangeable with the term “subject in need thereof,” both of which refer
to a subject having a disease or disorder, or having an increased risk of developing the disease or disorder.
[0064] As usc herein, a “subject” is a mammal. The mammal can be e.g., a human or appropriate non—
human mammal, such as primate, mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig. In one
embodiment, the mammal is a human. A subject in need thercof can be one who has been previously
diagnosed or identified as having a discase or disorder disclosed herein. A subject in need thereof can also
be one who is suffering from a disease or disorder disclosed herein. Alternatively, a subject in need
thereof can be one who has an increased risk of developing such disease or disorder relative to the
population at large (i.e., a subject who is predisposed to developing such disorder relative to the
population at large). A subject in need thereof can have a refractory or resistant a disease or disorder
disclosed herein (i.e., a disease or disorder disclosed herein that does not respond or has not yet responded
to treatment). The subject may be resistant at start of treatment or may become resistant during treatment.
In some embodiments, the subject in need thereof received and failed all known effective therapies for a
disease or disorder disclosed herein. In some embodiments, the subject in need thereof received at least
one prior therapy. “Subject” and “patient” are used interchangeably herein.

[0065] As used herein, the term “treating” or “treat™ describes the management and care of a subject for
the purpose of combating a disease, condition, or disorder and includes the administration of a compound
of the present disclosure, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer,
tautomer, isotopic derivative, prodrug or polymorph thereof, to alleviate the symptoms or complications
of a disease, condition or disorder, or to eliminate the disease, condition or disorder from which a subject
suffers from (“therapeutic treatment”; “therapeutically treating™) or can or may also be used to prevent a

2, <

discase, condition or disorder (“prophylactic treatment™; “prophylactically treating™) from which a subject

has been diagnosed with or has a predisposition for but has not yet exhibited symptoms. The term “treat”
can also include treatment of a cell in vitro or an animal model. “Treating” or “treatment” of a state,
disorder or condition therefore includes: (1) preventing or delaying the appearance of clinical symptoms
of the state, disorder or condition developing in a human that may be afflicted with or predisposed to the
state, disorder or condition, (2) inhibiting the state, disorder or condition, i.e., arresting, reducing or
delaying the development of the disease or a relapse thereof (in case of maintenance treatment) or at least
one clinical or subclinical symptom thereof, or (3) relieving or attenuating the disease, i.e., causing
regression of the state, disorder or condition or at least one of its clinical or subclinical symptoms.

[0066] In some embodiments, treating a disease or disorder is not preventing a disease or disorder.

[0067] As used herein, the term “therapeutically effective amount” refers to an amount of a compound to

treat or ameliorate an identified discase or condition from which a subject suffers, or to exhibit a

17



WO 2023/220715 PCT/US2023/066934

detectable therapeutic or inhibitory effect, and “prophylactically effective amount™ refers to an amount of
a compound to prevent an identified disease or condition from which a subject has been diagnosed with or
has a predisposition for but has not yet exhibited symptoms. “Therapeutically effective” and
“prophylactically effective™ are collectively referred to as an “effective amount,” which is an amount
sufficient to treat or prevent an inflammasome related condition referred to herein, slow its progression
and/or reduce the symptoms associated with the condition. The size of the dose for therapeutic or
prophylactic purposes of a compound of Formula (I) will naturally vary according to the nature and
severity of the conditions, the age and sex of the animal or patient and the route of administration,
according to well-known principles of medicine. The effect can be detected by any assay method known
in the art. The precise effective amount for a subject will depend upon the subject’s body weight, size,
and health; the nature and extent of the condition; and the therapeutic or combination of therapeutics
selected for administration. Effective amounts, whether therapeutically or prophylactically effective, for a
given situation can be determined by routine experimentation that is within the skill and judgment of the
clinician.

[0068] “Inhibition,” “inhibiting,” “inhibit,” and “inhibitor,” and the like, refer to the ability of a
compound to reduce, slow, halt or prevent activity of a particular biological process (e.g., NLRP3
activity) in a cell relative to vehicle.

[0069] The phrase “at least one™ refers to one instance or more than one instance.

[0070] As used herein, the term “about” refers to a recited amount, value, or duration + 10 % or less of
said amount, value, or duration. In some embodiments, “about” refers to a recited amount, value, or
duration £ 10 %, £ 8 %, £ 6 %, £ 5 %, £ 4 %, £ 2 %, £ 1 %, or £ 0.5 %. In some embodiments, “about”
refers to a recited amount, value, or duration £ 10 %, = 8 %, + 6 %, £ 5 %, £ 4 %, or £ 2 %. In some
embodiments, “about” refers to a recited amount, value, or duration = 5 %. In some embodiments,
“about” refers to a listed amount, value, or duration + 2 % or = 1 %. For example, in some embodiments,
when the term “about” is used when reciting a temperature or temperature range, these terms refer to the
recited temperature or temperature range + 5 °C, = 2 °C, or = 1 °C. In some embodiments, the term
“about” refers to the recited temperature or temperature range + 2 °C.

[0071] 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 grammatical object of the article.

[0072] The term "and/or" is used in this disclosure to mean either "and" or "or" unless indicated
otherwise.

[0073] All percentages and ratios used herein, unless otherwise indicated, are by weight.
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DETAILED DESCRIPTION
[0074] The present disclosure relates to oxoindolinyl amide derivatives, pharmaceutically acceptable
salts, solvates, clathrates, hydrates, single stercoisomers, mixtures of stereoisomers, or racemic mixtures
of stercoisomers thercof, tautomers, isotopic derivatives, prodrugs and polymorphs thereof, which inhibit
NLRP3 activity and are accordingly useful in methods of treatment of the human or animal body. The
present disclosure also relates to processes for the preparation of these compounds, to pharmaceutical
compositions comprising them and to their use in the treatment of disorders in which NLRP3 is
implicated, such as inflammation, an auto-immune disease, a cancer, an infection, a disease or disorder of
the central nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney
discase, a liver discase, an ocular discase, a skin discase, a lymphatic discase, a rheumatic discase, a
psychological discase, graft versus host disease, allodynia, or an NLRP3—related discase in a subject that

has been determined to carry a germline or somatic non—silent mutation in NLRP3.

(1) Compounds

[0075] In one aspect, the present disclosure provides oxoindolinyl amide compounds of Formula (I):

R7
RG' RZ R3 \:N_R?Z
R® N o)
(0]

R
RE RS RS "

or pharmaccutically acceptable salts, solvates, clathrates, hydrates, stercoisomers, tautomers, isotopic
derivatives, prodrugs and/or polymorphs thercof, wherein:

R!is halo, ~CN, C,—Cs alkyl, C:—Cs alkenyl, C»—Cs alkynyl, C,—Cs haloalkyl, C;-Cs alkoxy, or
Cs—Ciz cycloalkyl;

each R? and R? independently is H, C1—Cs alkyl, C2-Cs alkenyl, Co>—Cs alkynyl, C—C haloalkyl,
C1—Cs alkoxy, C3—Cyz cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C—Cs alkenyl,
C,-Cs alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy, or R? and R® cyclize, together with the atom to which
they are attached, to form a C+—Cy» cycloalkyl or 3—to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C;—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—C¢ alkoxy;

R*is ~C1—Cs alkyl—, —(L1)p—(Cs—C12 cycloalkyl)—, —(L1)p—(3— to 12-membered heterocyclyl)—, —
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(L1)p—(Cs—Cip aryl)—, or —(L1)p—(5— to 10-membered heteroaryl)—, wherein each instance of L, is
independently —(C(R!),)—, further wherein each instance of RM is independently H, halo or C,—Cs alkyl,
or two R groups, together with the atom to which they are attached, form a Cs.4 cycloalkyl; and wherein
the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C—Cs alkenyl, C.—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs3
cycloalkyl;

Z 1s a —(L2)s—(carboxylic acid) or —(L:)a—tetrazole, wherein each instance of L is independently —
(C(RY?),)—, further wherein each instance of R is independently H, halo or C,—Cs alkyl, or two R-?
groups, together with the atom to which they are attached, to form a Cs.4 cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, C;—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently halo or C,—Cs alkyl, wherein the alkyl is optionally substituted with one
or more halo, ~CN, —~OH, amino, C,—Cs alkyl, C>—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or Ci—Cs
alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a C:—Ci» cycloalkyl
optionally substituted with one or more halo, ~CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R®is H, halo, -OH, C,—Cs alkyl, C>—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs

alkoxy;

R is H, halo, ~OH, C,-Cs alkyl, C»~Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs
alkoxy;

R¢ is H, halo, -OH, C;~Cs alkyl, C»~Cs alkenyl, C,-Cs alkynyl, C;—Cs haloalkyl, or C;—Cs
alkoxy;

R’ is independently H or Ci-C, alkyl;

n is an integer from O, 1, 2, or 3; and

p is an integer from 0, 1, or 2.
[0076] In some embodiments of Formula (I):

R! is bromo, chloro, —CN, C,—Cs alkyl, C,—Cs haloalkyl, or Cs—Ci2 cycloalkyl;

each R? and R* independently is H, C1—Cs alkyl, C1—Cs haloalkyl, C3—Ci2 cycloalkyl, 3— to 12—
membered heterocyclyl, Ce—Cio aryl, or 5- to 10-membered heteroaryl, where the alkyl, haloalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —-CN, —OH,
amino, C—Cs alkyl, C:—Cs alkenyl, C2~Cs alkynyl, C1~Cs haloalkyl, or C,—Cs alkoxy, or R? and R?
cyclize together to form a C;—Ci; cycloalkyl or 3— to 12-membered heterocyclyl, wherein the cvcloalkyl
or heterocyclyl is optionally substituted with one or more halo, -CN, —OH, amino, C,—C; alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;
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R* is —(n—propyl)—, —(L1)y—(C+—C1> cycloalkyl)—, —(L1),—(3— to 12-membered heterocyclyl)—, —
(L1)p—~(Cs—Cio aryl)—, or —(L1)p—(5— to 10-membered heteroaryl)—, wherein each instance of RM is
independently H, halo or C,—C; alkyl, or two R groups, together with the atom to which they are
attached, form a Cs cycloalkyl; and wherein n—propyl, alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more halo, -CN, —OH, amino, C;—Cs alkyl, C—Cs alkenyl, C:—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cscycloalkyl;

Z 1s a —(L2)s—(carboxylic acid) or —(L:)a—tetrazole, wherein each instance of L is independently —
(C(RY?),)—, further wherein each instance of R is independently H, halo or C,—Cs alkyl, or two R-?
groups, together with the atom to which they are attached, to form a C; cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, C;—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently halo or C,—Cs alkyl, wherein the alkyl is optionally substituted with one
or more halo, ~CN, —~OH, amino, C,—Cs alkyl, C>—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or Ci—Cs
alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a C:—Ci» cycloalkyl
optionally substituted with one or more halo, ~CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs
alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy;

R¢is H, halo, -OH, C,—Cs alkyl, or C;—Cs alkoxy:

R® is H, halo, ~OH, C,-Cs alkyl, or C,—Cs alkoxy;

R¢ is H, halo, -OH, C,—Cs alkyl, or C1—Cs alkoxy:

R’ is independently H or C,-C, alkyl;

n is an integer from 0, 1, 2, or 3; and

p is an integer from 0, 1, or 2.

[0077] In some embodiments of Formula (I):

R!is bromo, chloro, ~CN, C1-Cs alkyl, C,—Cs haloalkyl, or C;—C2 cycloalkyl:

each R? and R* independently is H, C1—Cs alkyl, Ci1—Cs haloalkyl, Cs—Ci2 cycloalkyl, 3—to 12—
membered heterocyclyl, Cs—Cip aryl, or 5— to 10-membered heteroaryl, where the alkyl, haloalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C1—Cg alkyl, C;—Cs alkenyl, C:—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy, or R* and R*
cyclize together to form a Cs—Cy, cycloalkyl or 3— to 12—membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C;—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R*is —~(n—propyl)—, —(L1)y~(Cs—Ci2 cycloalkyl)—, —(L1)y—(3— to 12-membered heterocyclyl)—, —
(L)p—(Ce—Ciy aryl)—, or —(L1)p—(5- to 10-membered heteroaryl)—, wherein each instance of RM is
independently H, halo or C1—Cs alkyl, or two R™! groups, together with the atom to which they are
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attached, form a Cs cycloalkyl; and wherein n—propyl, alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more halo, —CN, —OH, amino, C;—Cs alkyl, C>—Cs alkenyl, C>—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cz cycloalkyl;

Z 1s a —(Ly)a—(carboxylic acid) or —(L:)a—tetrazole, wherein cach instance of L, is independently —
(C(R™),)-, further wherein each instance of R™ is independently H, halo or C,—Cs alkyl, or two R*?
groups, together with the atom to which they are attached, to form a Cs cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently fluoro or C,—Cs alkyl, wherein the alkyl is optionally substituted with
one or more halo, -CN, —OH, amino, Ci—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—
Cs alkoxy, or both R® cyclize, together with the atom to which they are attached, to form a Cs—Ciz
cycloalkyl optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl,
C»—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs alkoxy;

R¢is H, halo, -OH, C,-Cs alkyl, or C;—Cs alkoxy:

R¢ is H, halo, -OH, C;-Cs alkyl, or C;—Cs alkoxy;

R¢ is H, halo, —-OH, C,—Cs alkyl, or C,—Cs alkoxy;

R’ is independently H or Ci-C, alkyl;

n is an integer from O, 1, 2, or 3; and

p is an integer from O, 1, or 2.

[0078] In some embodiments, each R’ is independently fluoro or Ci—Cs alkyl, wherein the alkyl is
optionally substituted with one or more halo, ~CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs
alkynyl, Ci—Cs haloalkyl, or C;1—Cs alkoxy, or both R’ cyclize, together with the atom to which they are
attached, to form a C;—Ci, cycloalkyl optionally substituted with one or more halo, —-CN, —OH, amino,
C1—Cs alkyl, Co—Cs alkenyl, C»—C¢ alkynyl, C;—Cs haloalkyl, or C,—Cs alkoxy.

[0079] In some embodiments, the compound of Formula (I) is a compound of Formula (I-A):

R® HN—R*
. B2
RG R ‘Z
RS N o)
0]
R
. p5R®
RG R (I— A)

or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polvmorph thercof, wherein:

R!is halo, -CN, C;-Cs alkyl, C;—Cs alkenyl, C>—Cs alkynyl, C;—Cs haloalkyl, C;—Cs alkoxy, or
Cs—Cy; cycloalkyl;
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each R? and R? independently is H, Ci—Cs alkyl, C-—Cs alkenyl, C-—Cs alkynyl, Ci—Cs haloalkyl,
C1—Cs alkoxy, C3—Ci2 cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl,
C>—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy, or R? and R® cyclize, together with the atom to which
they are attached, to form a Cs—Cy; cycloalkyl or 3—to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C:—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R*is —C;—Cs alkyl—, «(L1)p—(Cs-Ciz cycloalkyl)—, «(L1)y—(3— to 12-membered heterocyclyl)—, —
(L1)p—(Cs—Cio aryl)—, or —(L1)y—(5- to 10-membered heteroaryl)—, each instance of R is independently
H, halo or C,—C; alkyl, or two R™ groups, together with the atom to which they are attached, form a Cs
cycloalkyl; and wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more halo, -CN, —OH, amino, C,—Cs alkyl, Co—Cs alkenyl, Co—Cs alkynyl, Ci—Cs haloalkyl,
C1—Cs alkoxy, or Cscycloalkyl;

Z 1s a —(L,)a—(carboxylic acid) or —(L:)a—tetrazole, wherein each instance of L is independently —
(C(R™),)-, further wherein each instance of R™ is independently H, halo or C,—Cs alkyl, or two R™
groups, together with the atom to which they are attached, to form a Cs cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, —-CN, —OH, amino, C;—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, Ci—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently fluoro or C1—Cs alkyl, wherein the alkyl is optionally substituted with
one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—
Cs alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a Cs—C)»
cycloalkyl optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C»—Cs alkynyl, C;—Cs haloalkyl, or C1—Cs alkoxy;

R%is H, halo, —-OH, C,—Cs alkyl, Co-Cs alkenyl, C;—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs

alkoxy;

R¢ is H, halo, ~OH, C,-C; alkyl, C—Cs alkenyl, C,~Cs alkynyl, C,—Cs haloalkyl, or C;—Cs
alkoxy;

R¢ is H, halo, -OH, C,—Cs alkyl, C,—Cs alkenyl, C2—Cs alkynyl, C,—Cs haloalkyl, or C;-Cs
alkoxy;

n is an integer from 0, 1, 2, or 3; and
p is an integer from 0, 1, or 2.
[0080] In some embodiments of Formula (I-A):

R! is bromo, chloro, —CN, C,—Cs alkyl, C—Cs haloalkyl, or Cs—C)» cycloalkyl;
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each R? and R? independently is H, Ci—Cs alkyl, C1—Cs haloalkyl, C3—C:» cycloalkyl, 3—to 12—
membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered heteroaryl, where the alkyl, haloalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy, or R? and R?
cyclize together to form a C;—Ciz cycloalkyl or 3— to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C;—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R* is an —(n—propvl)—, —(L1),~(Cs—C12 cycloalkyl), —(L1),—(3— to 12-membered heterocyelyl), —
(L1)p—(Cs—Cio aryl)—, or —(L1)p—(5- to 10-membered heteroaryl)—, wherein each instance of RM is
independently H, halo or C1—Cs alkyl, or two R groups, together with the atom to which they are
attached, form a Cs cycloalkyl; and wherein the n—propyl, alkyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C;—Cs alkyl, C,—Cs alkenyl,
C—Cs alkynyl, C1—Cs haloalkyl, C1—Cs alkoxy, or Cs cycloalkyl;

Z 1s a —(Ly)s—(carboxylic acid) or —(L:)a—tetrazole, wherein each instance of L is independently —
(C(RY?),)-, further wherein each instance of R is independently H, halo or C,—Cs alkyl, or two R-?
groups, together with the atom to which they are attached, to form a Cs cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, C;—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently fluoro or C1—Cs alkyl, wherein the alkyl is optionally substituted with
one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—
Cs alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a Cs—Cy»
cycloalkyl optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy;

R®is H, halo, ~OH, C,—Cs alkyl, or C;—Cs alkoxy:

R¢ is H, halo, -OH, C,-Cs alkyl, or C,;—Cs alkoxy:;

R¢ is H, halo, —-OH, C,-Cs alkyl, or C,—Cs alkoxy;

n is an integer from 0, 1, 2, or 3; and

p is an integer from 0, 1, or 2.

[0081] Additional embodiments are further contemplated herein.

(a) Groups R? and R’

[0082] As generally defined herein, each R? and R? independently is H, C,—Cs alkyl, C,—Cs alkenyl, C>-
Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, C:—Ci2 cycloalkyl, 3—to 12-membered heterocyclyl, Co—Cip
aryl, or 5— to 10-membered heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs
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alkyl, C—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or Ci—Cs alkoxy, or R? and R® cyclize, together
with the atom to which they are attached, to form a Cs—C,, cycloalkyl or 3— to 12-membered
heterocyclyl, wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, —CN,
—OH, amino, C1—Cs alkyl, C,—Cs alkenyl, C:—C¢ alkynyl, C,—Cs haloalkyl, or C—Cs alkoxy.

[0083] In some embodiments, each R* and R? independently is H, C,—Cs alkyl, C>—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, Cs—Ci2 cycloalkyl, 3— to 12-membered heterocycelyl, Cs—Cio
aryl, or 5— to 10-membered heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs
alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0084] In some embodiments, cach R* and R? independently is H.

[0085] In some embodiments, each R* and R? independently is C1—Cs alkyl, C,—Cs alkenyl, C,—Cg
alkynyl, C,—Cs haloalkyl, C;—Cs alkoxy, Cs—Ciz cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cio
aryl, or 5— to 10-membered heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs
alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0086] In some embodiments, R? is H, Ci1—Cs alkyl, C;—Cs alkenyl, C>—Cs alkynyl, C,—Cg haloalkyl, Ci—
Cs alkoxy, Cs—Cy2 cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10—membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—C¢ alkoxy.

[0087] In some embodiments, R? is H.

[0088] In some embodiments, R? is C1—Cs alkyl, C2—Cs alkenyl, C>—Cs alkynyl, C,—Cg haloalkyl, C1—Cs
alkoxy, Cs—C, cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5—to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0089] In some embodiments, R? is C1—Cs alkyl, C:—Cs alkenyl, C—Cs alkynyl, C,—Cs haloalkyl, C,—Cs
alkoxy, Cs—Ci; cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered
heteroaryl.

[0090] In some embodiments, R? is C—Cs alkyl, C»—Cs alkenyl, C—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs
alkoxy, where the alkyl, alkenyl, alkynyl, haloalkyl, or alkoxy is optionally substituted with one or more
halo, —CN, —OH, amino, C,—C; alkyl, C,—C; alkenyl, C,—Cs alkynyl, C,—C¢ haloalkyl, or C,—C; alkoxy.
[0091] In some embodiments, R? is C1—Cs alkyl, C—Cs alkenyl, C:—Cs alkynyl, C,—Cs haloalkyl, or Ci—Cs
alkoxy.
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[0092] In some embodiments, R? is Ci—Cs alkyl, Co—Cs alkenyl, or Co—Cs alkynyl.

[0093] In some embodiments, R? is C—Cs alkyl optionally substituted with one or more halo, -CN, —OH,
amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0094] In some embodiments, R? is C1—Cs alkyl substituted with one or more halo, ~CN, ~OH, amino,
C1—Cs alkyl, C»—Cs alkenyl, C—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0095] In some embodiments, R* is C,—Cs alkyl.

[0096] 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? 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.

[0097] In some embodiments, R? is C>—Cs alkenyl optionally substituted with one or more halo, —-CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0098] In some embodiments, R? is C,—Cs alkenyl substituted with one or more halo, ~CN, ~OH, amino,
C1—Cs alkyl, C»—Cs alkenyl, C»—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0099] In some embodiments, R? is C,—Cs alkenyl.

[0100] In some embodiments, R? is C; alkenyl. In some embodiments, R? is C; alkenyl. In some
embodiments, R? is Cs alkenyl. In some embodiments, R? is Cs alkenyl. In some embodiments, R? is Cs
alkenyl.

[0101] In some embodiments, R? is C,—Cs alkynyl optionally substituted with one or more halo, -CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0102] In some embodiments, R? is C,—Cg alkynyl substituted with one or more halo, —CN, ~OH, amino,
C1—Cs alkyl, Co—Cs alkenyl, C»—C¢ alkynyl, C;—Cs haloalkyl, or C,—Cs alkoxy.

[0103] Tn some embodiments, R? is C:—Cs alkynyl.

[0104] In some embodiments, R? is C; alkynyl. In some embodiments, R? is Cs alkynyl. In some
embodiments, R? is C4 alkynyl. In some embodiments, R? is Cs alkynyl. In some embodiments, R? is Cs
alkynyl.

[0105] In some embodiments, R* is Ci—Cs haloalkyl or C,—Cs alkoxy.

[0106] In some embodiments, R? is C;—Cs haloalkyl optionally substituted with one or more halo, —CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0107] In some embodiments, R? is C,—Cs haloalkyl substituted with one or more halo, ~CN, ~OH,
amino, C,—C, alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0108] In some embodiments, R* is C,—Cs haloalkyl.
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[0109] 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.

[0110] In some embodiments, R? is C,—Cs alkoxy optionally substituted with one or more halo, ~CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0111] In some embodiments, R* is C,—Cs alkoxy substituted with one or more halo, —-CN, ~OH, amino,
C1—Cs alkyl, Co—Cs alkenyl, C»—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0112] In some embodiments, R? is C;—Cs alkoxy.

[0113] In some embodiments, R? is methoxy. In some embodiments, R? is ethoxy. In some embodiments,
R? is propoxy. In some embodiments, R? is butoxy. In some embodiments, R* is pentoxy. In some
embodiments, R? is hexyloxy.

[0114] In some embodiments, R? is C+—C; cycloalkyl, 3— to 12-membered heterocyclyl, Ce—Cip aryl, or
5—to 10-membered heteroaryl, where the cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more halo, —-CN, —OH, amino, C,—C; alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs
haloalkyl, or C1—Cs alkoxy.

[0115] In some embodiments, R? is C=—Ciz cycloalkyl, 3— to 12-membered heterocyclyl, Co—Cio aryl, or
5-to 10-membered heteroaryl.

[0116] In some embodiments, R? is C:—Ciz cycloalkyl optionally substituted with one or more halo, —CN,
—OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C:—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0117] In some embodiments, R? is C+—C» cycloalkyl substituted with one or more halo, ~CN, ~OH,
amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—Cs alkoxy.

[0118] In some embodiments, R? is C=—Ci2 cycloalkyl.

[0119] In some embodiments, R? is C-—Csg cycloalkyl.

[0120] In some embodiments, R? is Cz cycloalkyl. In some embodiments, R? is C4 cycloalkyl. In some
embodiments, R? is Cs cycloalkyl. Tn some embodiments, R? is Cs cycloalkyl.

[0121] In some embodiments, R? is C; cycloalkyl. In some embodiments, R? is Cs cycloalkyl. In some
embodiments, R? is Cy cycloalkyl. In some embodiments, R? is Cyo cycloalkyl. In some embodiments, R?
is C11 cycloalkyl. In some embodiments, R is Ci2 cycloalkyl.

[0122] In some embodiments, R? is 3— to 12-membered heterocyclyl optionally substituted with one or
more halo, —CN, —OH, amino, C;—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs
alkoxy.

[0123] In some embodiments, R? is 3— to 12-membered heterocyclyl substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl, C,—Cs alkynyl, C,—C; haloalkyl, or C,—C; alkoxy.

[0124] In some embodiments, R? is 3— to 12-membered heterocyclyl.
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[0125] In some embodiments, R? is 3-membered heterocyclyl. In some embodiments, R? is 4-membered
heterocyclyl. In some embodiments, R? is 5-membered heterocyclyl. In some embodiments, R? is 6—
membered heterocyclyl. In some embodiments, R? is 7-membered heterocyclyl. In some embodiments,
R?is 8-membered heterocyclyl. In some embodiments, R? is 9-membered heterocyclyl. In some
embodiments, R? is 10-membered heterocyclyl. In some embodiments, R? is 1 1-membered heterocyclyl.
In some embodiments, R* is 12-membered heterocyclyl.

[0126] In some embodiments, R? is Cs—Cio aryl optionally substituted with one or more halo, -CN, ~OH,
amino, C,—Cs alkyl, C,—Cs alkenyl, C»—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0127] In some embodiments, R? is Cs—C)o aryl substituted with one or more halo, -CN, ~OH, amino, Ci—
Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—Cs alkoxy.

[0128] In some embodiments, R* is Cs—C)o aryl.

[0129] In some embodiments, R? is Cs aryl. In some embodiments, R? is Cs aryl. In some embodiments,
R?is Cio aryl.

[0130] In some embodiments, R? is 5— to 10-membered heteroaryl optionally substituted with one or
more halo, ~CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—Cs
alkoxy.

[0131] In some embodiments, R? is 5— to 10-membered heteroaryl substituted with one or more halo, —
CN, —OH, amino, C,—C;s alkyl, C,—Cs alkenvl, C,—Cs alkynyl, C,—Cs haloalkyl, or C1—Cs alkoxy.

[0132] In some embodiments, R? is 5— to 10-membered heteroaryl.

[0133] In some embodiments, R? is 5-membered heteroaryl. In some embodiments, R? is 6-membered
heteroaryl. In some embodiments, R? is 7-membered heteroaryl. In some embodiments, R? is 8—
membered heteroaryl. In some embodiments, R? is 9-membered heteroaryl. In some embodiments, R is
10-membered heteroaryl.

[0134] In some embodiments, R? is H, C;—Cs alkyl, C;—Cs alkenyl, C>—Cs alkynyl, C,—Cs haloalkyl, C;—
Cs alkoxy, Cs—Ciz cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10—membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl,
C»—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy.

[0135] In some embodiments, R* is H.

[0136] In some embodiments, R? is C1—Cs alkyl, C2—Cs alkenyl, C—Cs alkynyl, C,—C¢ haloalkyl, C1—Cs
alkoxy, Cs—C, cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cio aryl, or 5—to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C.—Cs alkenyl,
C»—Cs alkynyl, Ci1—Cs haloalkyl, or C;—Cs alkoxy.
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[0137] In some embodiments, R* is Ci—Cs alkyl, Co—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, Ci—Cs
alkoxy, Cs—Ci, cycloalkyl, 3— to 12-membered heterocyclyl, Co—Cio aryl, or 5—to 10-membered
heteroaryl.

[0138] In some embodiments, R? is C1—Cg alkyl, C:—Cs alkenyl, C;—Cs alkynyl, C;—Cs haloalkyl, or C,—Cs
alkoxy, where the alkyl, alkenyl, alkynyl, haloalkyl, or alkoxy is optionally substituted with one or more
halo, —CN, —OH, amino, C,—C;s alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C—C¢ haloalkyl, or C,—Cs alkoxy.
[0139] In some embodiments, R? is C1—Cs alkyl, C—Cs alkenyl, C>—Cs alkynyl, Ci,—Cs haloalkyl, or Ci—Cs
alkoxy.

[0140] In some embodiments, R? is C;—Cs alkyl, C2-Cs alkenyl, or C»~Cs alkynyl.

[0141] In some embodiments, R® is C,—Cs alkyl optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—Cs alkoxy.

[0142] In some embodiments, R? is C—Cs alkyl substituted with one or more halo, ~CN, ~OH, amino,
C1—Cs alkyl, Co—Cs alkenyl, C»—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0143] In some embodiments, R?* is C,—Cs alkyl.

[0144] 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? 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.

[0145] In some embodiments, R? is C,—Cs alkenyl optionally substituted with one or more halo, ~CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0146] In some embodiments, R? is C—Cs alkenyl substituted with one or more halo, —-CN, —~OH, amino,
C1—Cs alkyl, Co—Cs alkenyl, C»—C¢ alkynyl, C;—Cs haloalkyl, or C,—Cs alkoxy.

[0147] Tn some embodiments, R is C>—Cs alkenyl.

[0148] In some embodiments, R? is C; alkenyl. In some embodiments, R? is C; alkenyl. In some
embodiments, R?® is C, alkenyl. In some embodiments, R* is Cs alkenyl. In some embodiments, R® is Cs
alkenyl.

[0149] In some embodiments, R? is C;—Cs alkynyl optionally substituted with one or more halo, —-CN, —
OH, amino, C,—Cs alkyl, C—Cs alkenyl, C2—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0150] In some embodiments, R? is C>—Cs alkynyl substituted with one or more halo, -CN, ~OH, amino,
C1—Cs alkyl, C»—Cs alkenyl, C»—Cs alkynyl, C,—Cs haloalkyl, or C,—C; alkoxy.

[0151] In some embodiments, R? is C:—Cs alkynyl.
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[0152] In some embodiments, R* is C; alkynyl. In some embodiments, R? is Cs alkynyl. In some
embodiments, R? is C, alkynyl. In some embodiments, R?® is Cs alkynyl. In some embodiments, R® is Cs
alkynyl.

[0153] In some embodiments, R? is C1—Cs haloalkyl or C,—Cs alkoxy.

[0154] In some embodiments, R* is C,—Cs haloalkyl optionally substituted with one or more halo, —-CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0155] In some embodiments, R? is C1—Cs haloalkyl substituted with one or more halo, ~-CN, ~OH,
amino, C,—Cs alkyl, C,—Cs alkenyl, C»—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0156] In some embodiments, R® is C;—Cs haloalkyl.

[0157] 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.

[0158] In some embodiments, R* is Ci—Cs alkoxy optionally substituted with one or more halo, ~CN, -
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0159] In some embodiments, R? is C,—Cs alkoxy substituted with one or more halo, —~CN, ~OH, amino,
C1—Cs alkyl, C»—Cs alkenyl, C»—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0160] In some embodiments, R? is C,—Cg alkoxy.

[0161] In some embodiments, R® is methoxy. In some embodiments, R? is ethoxy. In some embodiments,
R? is propoxy. In some embodiments, R? is butoxy. In some embodiments, R? is pentoxy. In some
embodiments, R? is hexyloxy.

[0162] In some embodiments, R? is C+—C» cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cio aryl, or
5—to 10-membered heteroaryl, where the cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs
haloalkyl, or C,—Cs alkoxy.

[0163] Tn some embodiments, R is C:—Ci» cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or
5-to 10-membered heteroaryl.

[0164] In some embodiments, R® is C=—C)2 cycloalkyl optionally substituted with one or more halo, —-CN,
—OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C:—C¢ alkynyl, C,—Cs haloalkyl, or Ci—Cs alkoxy.

[0165] In some embodiments, R? is C:—C)z cycloalkyl substituted with one or more halo, —CN, -OH,
amino, C1—Cs alkyl, C,—Cs alkenyl, C—Cs alkynyl, C—Cs haloalkyl, or C;—Cs alkoxy.

[0166] In some embodiments, R? is C+—C» cycloalkyl.

[0167] In some embodiments, R? is C+—Cs cycloalkyl.

[0168] In some embodiments, R® is Cs cycloalkyl. In some embodiments, R* is Cs cycloalkyl. In some

embodiments, R* is Cs cycloalkyl. In some embodiments, R* is Cs cycloalkyl.,
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[0169] In some embodiments, R is C; cycloalkyl. In some embodiments, R? is Cs cycloalkyl. In some
embodiments, R? is Cs cycloalkyl. In some embodiments, R® is Cyo cycloalkyl. In some embodiments, R®
is C11 cycloalkyl. In some embodiments, R* is Ci, cycloalkyl.

[0170] In some embodiments, R? is 3— to 12-membered heterocyclyl optionally substituted with one or
more halo, —-CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C»—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs
alkoxy.

[0171] In some embodiments, R? is 3— to 12-membered heterocyclyl substituted with one or more halo, —
CN, —OH, amino, C,—C;s alkyl, C>—Cs alkenvl, C,—Cs alkynyl, C,—C; haloalkyl, or C,—Cs alkoxy.

[0172] In some embodiments, R? is 3— to 12-membered heterocyclyl.

[0173] In some embodiments, R? is 3-membered heterocyclyl. In some embodiments, R? is 4-membered
heterocyclyl. In some embodiments, R? is 5-membered heterocyclyl. In some embodiments, R? is 6-
membered heterocyclyl. In some embodiments, R* is 7-membered heterocyclyl. In some embodiments,
R’ is 8-membered heterocyclyl. In some embodiments, R* is 9-membered heterocyclyl. In some
embodiments, R? is 10-membered heterocyclyl. In some embodiments, R? is 1 1-membered heterocyclyl.
In some embodiments, R* is 12-membered heterocyclyl.

[0174] In some embodiments, R* is Cs—Co aryl optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy.

[0175] In some embodiments, R is Cs—Cio arvl substituted with one or more halo, —-CN, ~OH, amino, C,—
Cs alkyl, C2—Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, or Ci—Cs alkoxy.

[0176] In some embodiments, R? is Cs—Cp aryl.

[0177] In some embodiments, R? is Cs aryl. In some embodiments, R? is Cs aryl. In some embodiments,
RYis Cyg aryl.

[0178] In some embodiments, R? is 5— to 10-membered heteroaryl optionally substituted with one or
more halo, —-CN, —OH, amino, C;—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs
alkoxy.

[0179] In some embodiments, R® is 5— to 10-membered heteroaryl substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0180] In some embodiments, R* is 5— to 10-membered heteroaryl.

[0181] In some embodiments, R? is 5-membered heteroaryl. In some embodiments, R* is 6-membered
heteroaryl. In some embodiments, R* is 7-membered heteroaryl. In some embodiments, R? is 8-
membered heteroaryl. In some embodiments, R* is 9-membered heteroaryl. In some embodiments, R® is
10-membered heteroaryl.

[0182] In some embodiments, R? and R® cyclize, together with the atom to which they are attached, to

form a Cs—C1; cycloalkyl or 3— to 12-membered heterocyclyl, wherein the cycloalkyl or heterocyclyl is
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optionally substituted with one or more halo, —CN, —OH, amino, C1—Cs alkyl, C:—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0183] In some embodiments, R? and R* cyclize, together with the atom to which they are attached, to
form a C3—Ci2 cycloalkyl optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl,
Cr—Cs alkenyl, C—Cs alkynyl, C—Cs haloalkyl, or C1—Cs alkoxy.

[0184] In some embodiments, R* and R* cyclize, together with the atom to which they are attached, to
form a C3—Ci2 cycloalkyl substituted with one or more halo, -CN, —OH, amino, Ci—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0185] In some embodiments, R? and R® cyclize, together with the atom to which they are attached, to
form a C3—Ci2 cycloalkyl.

[0186] In some embodiments, R* and R? cyclize, together with the atom to which they are attached, to
form a Cs cycloalkyl. In some embodiments, R? and R? cyclize, together with the atom to which they are
attached, to form a C. cycloalkyl. In some embodiments, R? and R? cyclize, together with the atom to
which thev are attached, to form a Cs cycloalkyl. In some embodiments, R? and R® cyclize, together with
the atom to which they are attached, to form a Cs cycloalkyl. In some embodiments, R? and R* cyclize,
together with the atom to which they are attached, to form a C; cycloalkyl. In some embodiments, R* and
R? cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl. In some
embodiments, R? and R? cyclize, together with the atom to which they are attached, to form a Cy
cycloalkyl. In some embodiments, R? and R? cyclize, together with the atom to which they are attached, to
form a Co cycloalkyl. In some embodiments, R? and R® cyclize, together with the atom to which they are
attached, to form a Cy; cycloalkyl. In some embodiments, R? and R® cyclize, together with the atom to
which they are attached, to form a Ci» cycloalkyl.

[0187] In some embodiments, R? and R? cyclize, together with the atom to which they are attached, to
form a Cs cycloalkyl optionally substituted with one or more halo, —-CN, —OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0188] In some embodiments, R? and R® cyclize, together with the atom to which they are attached, to
form a C; cycloalkyl substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl,
C»—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy.

[0189] In some embodiments, R* and R® cyclize, together with the atom to which they are attached, to
form a 3- to 12-membered heterocyclyl optionally substituted with one or more halo, —-CN, —OH, amino,
C1—Cs alkyl, C2-Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0190] In some embodiments, R? and R* cyclize, together with the atom to which they are attached, to
form a 3—to 12-membered heterocycelyl substituted with one or more halo, —-CN, —OH, amino, C,—Cs

alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy.
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[0191] In some embodiments, R? and R? cyclize, together with the atom to which they are attached, to
form a 3—to 12-membered heterocyclyl.

[0192] In some embodiments, R? and R* cyclize, together with the atom to which they are attached, to
form a 3-membered heterocyclyl. In some embodiments, R? and R® cyclize, together with the atom to
which they are attached, to form a 4-membered heterocyclyl. In some embodiments, R? and R® cyclize,
together with the atom to which they are attached, to form a 5-membered heterocyclyl. In some
embodiments, R? and R? cyclize, together with the atom to which they are attached, to form a 6
membered heterocyclyl. In some embodiments, R? and R® cyclize, together with the atom to which they
are attached, to form a 7-membered heterocyclyl. In some embodiments, R? and R® cyclize, together with
the atom to which they are attached, to form a 8-membered heterocyclyl. In some embodiments, R? and
R’ cyclize, together with the atom to which they are attached, to form a 9-membered heterocyclyl. In
some embodiments, R? and R? cyclize, together with the atom to which they are attached, to form a 10—
membered heterocyclyl. In some embodiments, R* and R? cyclize, together with the atom to which they
are attached, to form a 11-membered heterocyclyl. In some embodiments, R? and R® cyclize, together
with the atom to which they are attached, to form a 12-membered heterocyclyl.

[0193] In some embodiments, each instance of R* and R* is independently H, C,—Cs alkyl, C1—Cs
haloalkyl, or R? and R® cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.
In some embodiments, each instance of R? and R® is H. In some embodiments, R? and R cyclize, together

with the atom to which they are attached, to form a Cs cycloalkyl.

(b) Groups L, L, R*, R, Z, p, and n
[0194] As generally defined herein, R* is —-C1—Cs alkyl—, —(L1)y—(C3s—Ci2 cycloalkyl)—, —(L1)p—~(3—to 12—
membered heterocyclyl)—, —(L1)p—(Cs—Cio aryl)—, or —(L1)y—(5— to 10-membered heteroaryl)—, wherein
each instance of L; is independently —(C(RM),)-, further wherein each instance of RM is independently H,
halo or C,—Cs alkyl, or two R™ groups, together with the atom to which they are attached, to form a Cs.«
cycloalkyl; wherein the alkyl, cycloalkyl, heterocyclyl, arvl, or heteroaryl is optionally substituted with
one or more halo, —CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C1—Cs
alkoxy, or Cscycloalkyl; and p is 0, 1, or 2. In some embodiment, p is 0. In some embodiments, pis 1. In
some embodiments, p is 2.
[0195] As further generally defined herein, Z i1s a —(L2)a—(carboxylic acid) or —(L2)a—tetrazole, each
instance of L; is independently —(C(R™),)—, further wherein each instance of R™ is independently H, halo
or C—Cs alkyl, or two R™* groups, together with the atom to which they are attached, form a Cs
cycloalkyl; wherein the alkyl or cycloalkyl is optionally substituted with one or more halo, —CN, —OH,
amino, C1—Cs alkyl, C,—Cs alkenyl, C,—C¢ alkynyl, C,—Cs haloalkyl, C1—Cs alkoxy, or Cs cycloalkyl; and
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nis 0, 1,2, or 3. In some embodiments, n is 0. In some embodiments, nis 1. In some embodiments, nis 2.
In some embodiments, n is 3.

[0196] As further generally defined herein, R is independently H or C1—Cs alkyl. In some embodiments,
R’is H. In some embodiments, R” is C;—C; alkyl. In some embodiments, R7 is methyl. In some
embodiments, R’ is ethyl. In some embodiments, R” is propyl. In some embodiments, R’ is isopropyl. In
some embodiments, R’ is n—butyl. In some embodiments, R is sec-butyl. In some embodiments, R’ is
tert-butyl.

[0197] In some embodiments, R” is H or methyl.

[0198] It is understood that R* is a divalent moiety, with two points of attachment, one point of
attachment to the NR” amide nitrogen, and the other point of attachment to the Z moiety. Groups recited
herein are read left to right, with the left recitation being bound to the NR” amide nitrogen and the right
recitation being bound to Z. For example, for groups —(L1)p—(Cs—Ci3 cycloalkyl)—, —(L1)p—(3—to 12—
membered heterocyclyl)—, and —(L1)p—(5—to 10-membered heteroaryl)—, the left —(L1),— group is bound
to the NR” amide nitrogen. It is further understood that a portion of the Z group, that is —(L:)a— wherein n
is 0, 1, 2, or 3, also comprises part of the linker that joins the NR” amide nitrogen to the terminal
carboxylic acid or tetrazole group.

[0199] In some embodiments of —(L1),—, wherein each instance of Li is independently —(C(R™'),)-, at
least one instance of RM is -C1—C; alkyl optionally substituted with one or more halo. In some
embodiments, at least one instance of R is H. In some embodiments. each instance of R* isH. i.e.,
wherein each instance of L; is —(CHz)-.

[0200] In some embodiments of —(L,)s—, wherein each instance of L, is independently —(C(R?),)-, at
least one instance of R™ is -C1—Cs alkyl optionally substituted with one or more halo. In some
embodiments, at least one instance of R™ is H. In some embodiments, each instance of R isH, i.e.,
wherein each instance of Lz is —(CHz)-.

[0201] In some embodiments, each instance of L; 1s —(CHz)- and each instance of L i1s —(CHy)-. In some
embodiments, p is 1, L, is -(CH(CHz3))- and each instance of L, is —(CH»)-.

[0202] In some embodiments, R* is a —C1—Cs alkyl—, —(CHz)—(C5-C1: cycloalkyl)—, —(3— to 12—
membered heterocyclyl)—, —Cs—Cio aryvl—, or -(CH:)p—(5— to 10-membered heteroaryl)—, wherein the
alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, -
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy. In some
embodiment, p is 0. In some embodiments, p is 1. In some embodiments, p is 2.

[0203] In some embodiments, R* is a —C;—C, alkyl- optionally substituted with one or more halo, ~CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—C alkynyl, C,—C, haloalkyl, or C,—Cs alkoxy.
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[0204] In some embodiments, R* is a —C1—Cs alkyl- substituted with one or more halo, —-CN, ~OH,
amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0205] In some embodiments, R* is —(CH:),—~(Cs—Ci» cycloalkyl)—, —(3—to 12-membered heterocyclyl)—,
—Cs—Cyp aryl—, or -(CHz)p—(5—to 10-membered heteroaryl)—, wherein the cycloalkyl, heterocyclyl, aryl,
or heteroaryl is optionally substituted with one or more halo, -CN, ~OH, amino, C,—Cs alkyl, C,—Cs
alkenyl, C;—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs alkoxy. In some embodiment, p is 0. In some
embodiments, p is 1. In some embodiments, p is 2.

[0206] In some embodiments, R* is —(CH,),—(C3s—Ci2 cycloalkyl)-. In some embodiment, p is 0. In some
embodiments, p is 1. In some embodiments, p is 2.

[0207] In some embodiments, R* is —(CHy),—(Cs—Ci2 cycloalkyl)—, wherein the cycloalkyl is optionally
substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs
haloalkyl, or C;—Cs alkoxy. In some embodiment, p is 0. In some embodiments, p is 1. In some
embodiments, p is 2.

[0208] In some embodiments, R* is —(CH,),—(3— to 12-membered heterocyelyl)—. In some embodiment, p
is 0. In some embodiments, p is 1. In some embodiments, p is 2.

[0209] In some embodiments, R* is —(CH2),—(3— to 12-membered heterocyclyl)—, wherein the
heterocyclyl is optionally substituted with one or more halo, -CN, “OH, amino, Ci;—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy. In some embodiment, p is 0. In some
embodiments, p is 1. In some embodiments, p is 2.

[0210] In some embodiments, R* is —(3— to 12-membered heterocyclyl)-.

[0211] In some embodiments, R* is —(3— to 12-membered heterocyclyl)-, wherein the heterocyclyl is
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C;—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0212] In some embodiments, R* is ~Cs—C1o aryl-.

[0213] Tn some embodiments, R* is —Cs—C)o aryl—-, wherein the aryl is optionally substituted with one or
more halo, —-CN, —OH, amino, C,—C; alkyl, C,—Cs alkenyl, C>—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs
alkoxy.

[0214] In some embodiments, R* is —Cs aryl-.

[0215] In some embodiments, R* is —Cs aryl—, wherein the aryl is optionally substituted with one or more
halo, —CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs alkoxy.
[0216] In some embodiments, R* is —(CH,),—~(5— to 10-membered heteroaryl)—. In some embodiment, p is
0. In some embodiments, p is 1. In some embodiments, p is 2.

[0217] In some embodiments, R* is —(CHz)p—(5- to 10-membered heteroaryl)—, wherein the heteroaryl is
optionally substituted with on¢ or more halo, -CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C;—Cs
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alkynyl, Ci—Cs haloalkyl, or Ci-Cs alkoxy. In some embodiment, p is 0. In some embodiments, pis 1. In
some embodiments, p is 2.

[0218] In some embodiments, R* is —(CH,),—~(6-membered heteroaryl)—. In some embodiment, p is 0. In
some embodiments, p is 1. In some embodiments, p is 2.

[0219] In some embodiments, R* is —(CH;),—(6-membered heteroaryl)—, wherein the heteroaryl is
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C;—Cs
alkynyl, Ci—Cs haloalkyl, or C,-Cs alkoxy. In some embodiment, p is 0. In some embodiments, pis 1. In
some embodiments, p is 2.

[0220] In some embodiments, R* is —(n—propyl)—, —(CH),—~(Cs—Ci2 cycloalkyl)—, —(3— to 12-membered
heterocyclyl)—, —Cs—Cio aryl—, or -(CHz)p—(5— to 10—membered heteroaryl)—, wherein the n—propyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C1—Cs alkyl, C,—Cs alkenyl, C—Cs alkynyl, C;—Cs haloalkyl, or C;—Cs alkoxy. In some
embodiment, p is 0. In some embodiments, p is 1. In some embodiments, p is 2.

[0221] In some embodiments, R* is —(n—propyl)- optionally substituted with one or more halo, -CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0222] In some embodiments, R* is —(n—propyl)- substituted with one or more halo, —-CN, —~OH, amino,
C1—Cs alkyl, C»—Cs alkenyl, C—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.

[0223] In some embodiments, R* is —(n—propyl)-.

[0224] In some embodiments, Z is a —(CH:).—(carboxylic acid) or a tetrazole. In some embodiments, n is
0. In some embodiments, ni1s 1. In some embodiments, n is 2. In some embodiments, n is 3.

[0225] In some embodiments, Z is a —(CH:z).—(carboxylic acid). In some embodiments, n is 0. In some
embodiments, nis 1. In some embodiments, n is 2. In some embodiments, n 1s 3.

[0226] In some embodiments, n is 0 and Z is a carboxylic acid.

[0227] In some embodiments, Z is —(CHz)a—tetrazole. In some embodiments, n is 0. In some
embodiments, n is 1. In some embodiments, n 1s 2. In some embodiments, n is 3.

[0228] In some embodiments, n is 0 and Z is a tetrazole.

[0229] As noted herein, the combination of R* is a divalent moiety and the —(L:)x— of group Z form a
linker group joining the NR” amide nitrogen to the terminal carboxylic acid or tetrazole group. In some
embodiments, the least number of consecutively covalently bonded atoms between the NR” amide
nitrogen to the terminal carboxylic acid or tetrazole group is 3 consecutively covalently bonded atoms.
[0230] In some embodiments, R* is —(L1)y~(Cs—Ci2 cycloalkyl)— or —(L1)p—(3— to 12-membered
heterocyclyl)—, wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C.—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs
cycloalkyl; pis 0; nis 2; and Z is a —(L2)n—(carboxylic acid) or —(Lo)s—tetrazole; such that the least
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number of consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal
carboxylic acid or tetrazole group is 3 consecutively covalently bonded atoms. For example, in some
embodiments, —-R*-Z is a group of formula (i):
R2 RL2
z
RL2 R.2

R4ax .
R ),

wherein Z’ is tetrazole or carboxylic acid; Ring A is C3—Cs cycloalkyl or 4- to 5—membered heterocyclyl;
each R* is independently halo, C,—Cs alkyl, C1—Cs haloalkyl, or Cs cycloalkyl; and xis 0, 1, 2, or 3. In
some embodiments, at least one instance of R™* is -C,—Cs alkyl optionally substituted with one or more
halo. In some embodiments, each instance of R'? is H.

[0231] In some embodiments, the group of formula (i) is:

RL2 RL2 RL2 RL2 RL2 RL2
Z' Z Z
o 12 RL2 KA. QO RZ RL2
4a / R 4a / / R 4
R0 -, RH\—0 Gbror RO (o,

wherein Z” is tetrazole or carboxylic acid.

[0232] In some embodiments, the group of formula (i) is:

CO,H CO,H
CO,H
\ /
O 2 O 2 2

(tetrazole) (tetrazole)

o ) }X\/(tetrazole)
O or .

>

[0233] In some embodiments, R* is —(L;),~(Cs—C2 cycloalkyl)— or —(L1)y—(3— to 12-membered
heterocyclyl)—, wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs3
cycloalkyl; pis 1; nis 1; and Z is a —(L2)n—(carboxylic acid) or —(Lo)s—tetrazole; such that the least
number of consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal
carboxylic acid or tetrazole group is 3 consecutively covalently bonded atoms. For example, in some

embodiments, —R*-Z is a group of formula (ii):
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(R*),

7
RN KLt RLZRLZ (i),
wherein Z’ is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5S—-membered heterocyclyl;
each R* is independently halo, C1—Cs alkyl, C,—C;5 haloalkyl, or Cs cycloalkyl; and xis 0, 1, 2, or 3. In
some embodiments, at least one instance of R is -C—Cs alkyl optionally substituted with one or more
halo. In some embodiments, at least one instance of R™? is -C,—Cs alkyl optionally substituted with one or
more halo. In some embodiments, each instance of RM is H. In some embodiments, each instance of R
is H. In some embodiments, each instance of R and R is H.
[0234] In some embodiments, the group of formula (ii) is:
= (R%),
z
L2

RL1 R
RL1 RL2 (ii—a),

wherein Z’ is tetrazole or carboxylic acid.

[0235] In some embodiments, the group of formula (ii-a) is:

&~ CO,H &X/COZH
J&X/COZH
;‘S (tetrazole) ;‘S\X/ (tetrazole)
;\X/(tetrazole) :
; , or :

[0236] In some embodiments, R* is —(L1)p—(Cs—Ci2 cycloalkyl)—, —(L1)p—(3— to 12-membered

heterocyclyl)—, —(L2)p—(Cs—Cio aryl)—, or —(L2)p—(5— to 10-membered heteroaryl)—, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl; p 1s
0;nis 0; and Z is a —(L2)n—(carboxylic acid) or —(L,)n—tetrazole; such that the least number of
consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid
or tetrazole group is 3 consecutively covalently bonded atoms. For example, in some embodiments, —R*—

Z 1s a group of formula (iii):

z% (R*¥),

Z (i),
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wherein Z’ is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5S—membered heterocycelyl;
each R* is independently halo, C1—Cs alkyl, C,—Cs haloalkyl, or Cs cycloalkyl; and x is 0, 1, 2, or 3.
[0237] In some embodiments, the group of formula (iii) is:

z z z

[ 2 S

(R4), =~ (R42), )l\/—(R“a)x
(iii-a), ke k

(iii-b),

(iii-c),

Ny
N;Z—
_/

z Z
[ 2w, /@ (R*), /f\ (R*),
w 7 Ly AN e
(iii-d), (ili—e), or (i1i-f),

wherein Z” is tetrazole or carboxylic acid.
[0238] In some embodiments, the group of formula (iii-a) is:

(tetrazole) (tetrazole) (tetrazole) (tetrazole)

N N N N
O 0 a0 O

; , , 01
[0239] Tn some embodiments, R* is —(n—propyl)- optionally substituted with one or more halo, -CN, —
OH, amino, C,—C; alkyl, C,—C, alkenyl, C>—Cs alkynyl, C,—Cs haloalkyl, C1—Cs alkoxy, or Cs cycloalkyl;
n is 0; and Z 1s a «(L2)a—(carboxylic acid) or —(L2)a—tetrazole; such that the number of consecutively
covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid or tetrazole
group is 3 consecutively covalently bonded atoms. In some embodiments, R* is —(n—propyl)—
independently substituted with 0, 1, 2, or 3 halo, C1—Cs alkyl, C,—Cs haloalkyl, or C; cycloalkyl; n is 0;
and 7 is a —(Lx)x—(carboxylic acid) or —(Ls)a—tetrazole. In some embodiments, R* is —(n—propyl)—
independently substituted with 0, 1, 2, or 3 fluoro, —CHjs, -CF3, or Cs cycloalkyl; nis 0; and Z is a —(L)—
(carboxylic acid) or —(Lz)n—tetrazole. In some embodiments, —R*-Z is a group of formula (iv):

f‘\/\/\/ z

(R*), (iv),

wherein Z’ is tetrazole or carboxylic acid; each R* is independently halo, C,—C; alkyl, C,—Cs haloalkyl,
or Cscycloalkyl; and x is 0, 1, 2, or 3. In some embodiments, each R* is independently —~CHs, -CF3, C3
cycloalkyl, or fluoro. In some embodiments, each R* is independently bonded to any one of the carbon

atoms of formula (iv).

[0240] In some embodiments, the group of formula (iv) is of formula:
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M (iv-a), R : R*¥ (iv—d),
;3(\/2' Rf R4 WZ'
ZI
R RE (e, -, R R%G-g)
R4a R4a R4a R4a R4a

N
N
N

3‘\(\/2'
R*2 (iv-h), ~ R* (iv—i), R*? (iv—j),or R%® R® (jy),
wherein Z” is tetrazole or carboxylic acid; and cach R* is independently halo, C,—Cs alkyl, Ci—Cs

haloalkyl, or C; cycloalkyl. In some embodiments, each R* is independently —CHj, -CF3, C; cycloalkyl,

or fluoro.

[0241] In some embodiments, the group of formula (iv) is of formula:

E'H/\/ z :‘!\/\/ Z R4
L . E A 7,
(iv—b-1), (iv—=b-2), (iv—c-1),
R4a J1&/\‘/ z M z
MZ (iv—c-2), R*  (iv—d-1), R (iv—d-2),
R4a R4a R4a
W' 3“\/_\/2 ;‘\‘/-\/Z
R4 (iv-h-1), R (iv-h-2), R* (iv—h-3),
R4a R4a R4a R4a R4a
M/ z f% z I‘\X/ z
R4a (iv-h-4), R* (iv-i-1), R* (iv—i-2),
R4a R4a R4a R4a

-
)]

z z z

4a

mlln

R*  (iv—j-1).

R¥ R*¥ (yk2), R® R® (ivk3)or R® R¥ (jyk4),

(v-j-2), R® R® (iy—k-1),

N

Zl

{

wherein Z” is tetrazole or carboxylic acid; and each R** is independently halo, C,—Cs alkyl, Ci—Cs

haloalkyl, or Cs cycloalkyl. In some embodiments, each R* is independently —~CHs, -CFs, Cs cycloalkyl,

or fluoro.
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[0242] In some embodiments, the group of formula (iv) is of formula:

CO,H
f\/'\/COZH

CO,H
CO,H

CO,H

CO.H

*%}%”g???

9]
m

w
0
il

w
o]
M

w

CO,H CO,H CO,H

(tetrazole) M(tetrazole)
(tetrazole) :

> >

F
(tetrazole) Js\/:\/(tetrazole) J&/k/(tetrazole)

(tetrazole) _,r“\/\/(tetrazole)
(tetrazole) 2

JAK/k/(tetrazole)

COzH

?

S5

(tetrazole)

(tetrazole)

]
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(tetrazole)

(tetrazole) r<‘x\)\/(tetrazole)

[>.....

JAN

(tetrazole)
JAK></(tetrazoIe)

)

;"\/k/(tetrazole) tetrazole)
CF,
:ﬁs (tetrazole) (tetrazole) (tetrazole)

F3 CF3

(tetrazole) J.v“\)\/(tetrazole)

[0243] In some embodiments, p is 1; nis 0; Z is a —(L:).—(carboxylic acid) or —(L,)s—tetrazole; and R* is —

>

(tetrazole)

(tetrazole)

Leg

-
(]
=
Q
N
o
(]

~—

vl
e

—
—
(1]
o
1]
N
o
()

(tetrazole)

|||IO

(tetrazole)

Lile]
g T
(&)

, or

(L1)p—(Cs—Cio aryl)— or —(L1)p—(5- to 10-membered heteroaryl), wherein the aryl or heteroaryl is
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C;—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cscycloalkyl; such that the least number of consecutively
covalently bonded atoms between the NR7 amide nitrogen to the terminal carboxylic acid or tetrazole
group is 3 consecutively covalently bonded atoms. In some embodiments, provided is an —R*-Z group of

formula (v):

&(Q (R*) —(R“a)x NI/\—(R“"‘)x

R RU 2 (v-a), R Rz (v-b), R Rz (v—c),
W (R*), _(R4a)x

R" RY 2 (v-d).or R R Z (v—e),

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—C; alkyl, C,—Cs haloalkyl:
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and x is 0, 1, 2, or 3. In some embodiments, at least one instance of R™* is C1—Cs alkyl optionally
substituted with one or more halo. In some embodiments, each instance of R is H.

[0244] In some embodiments, the R*-Z group of formula (v-a) is:

COxH
[0245] In some embodiments, the least number of consecutively covalently bonded atoms between the
NR7 amide nitrogen to the terminal carboxylic acid or tetrazole group is 2 consecutively covalently
bonded atoms. For example, in some embodiments, p is 0; n is 0; Z is a —(L»).—(carboxylic acid) or —
(Ly)n—tetrazole; and R* is —(L1)p—(Cs—C12 cycloalkyl)—, —(L1)p—(3— to 12-membered heterocyclyl)—, —
(L)p—(Cs—Cio aryl)—, or -(L1)y—(5— to 10—-membered heteroaryl), wherein the cycloalkyl, heterocyclyl,
aryl, or heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C:—Cs
alkenyl, C;—Cs alkynyl, Ci—Cs haloalkyl, C1—Cs alkoxy, or Cs cycloalkyl; such that the least number of
consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid
or tetrazole group is 2 consecutively covalently bonded atoms. In some embodiments, provided is an —R*-

Z group of formula (vi):

N X NN
| T (R*X | TR —(R4a)
= N X
5 5, g
' (vi-a), z (vi-b), (vi-c),
N
| D ——(R*), N|/\ ——(R%),
- 7 et pZ (R,

zZ (vi-d), A (vi-e), or z (vi-f),
wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—Cs alkyl, C,—Cs haloalkyl;
andxis 0, 1, 2, or 3.

[0246] In some embodiments, the R*-Z group of formula (vi) is:

B N B
N
il N il N gl N

by

(tetrazole) (tetrazole) (tetrazole) (tetrazole) .
CO,H CO,H CcoO COH
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[0247] In some embodiments, the least number of consecutively covalently bonded atoms between the
NR” amide nitrogen to the terminal carboxylic acid or tetrazole group is 4 consecutively covalently
bonded atoms (e.g., carbon atoms). For example, in some embodiments, pi1s 0; nis 0; Z 1s a —(Lo)n—
(carboxylic acid) or —(L2)n—tetrazole; and R* is —(L1)p—(Cs—Cio aryl)—, or —(L1)p—(5— to 10-membered
heteroaryl)— wherein the aryl or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl; such
that the least number of consecutively covalently bonded atoms between the NR” amide nitrogen to the
terminal carboxylic acid or tetrazole group is 4 consecutively covalently bonded atoms. In some

embodiments, provided is an ~R*-Z group of formula (vii):

/©/ ’ N N z N\ z
> a > a X
TR i), "'“%)\/ R ii-b), or ™ 7 ¢

R (viic),

wherein Z” is tetrazole or carboxylic acid; and each R*? is independently halo, C1—Cs alkyl, Ci—Cs
haloalkyl, and x i1s 0, 1, 2, or 3.

[0248] In some embodiments, the R*~Z group of formula (vii) is:

/©/(tetrazole)
it .

(c) Groups RUR R’ RS RS
[0249] As generally defined herein, each R? is independently fluoro or Ci1—Cs alkyl, wherein the alkyl is
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C;—Cs
alkynyl, C;—Cs haloalkyl, or C,1—Cs alkoxy, or both R’ cyclize, together with the atom to which they are
attached, to form a Cs—C,2 cycloalkyl optionally substituted with one or more halo, —CN, —OH, amino,
C1—Cs alkyl, C2-Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.
[0250] In some embodiments, each instance of R® is the same group. In some embodiments, each instance
of R is halo. For cxamplc, in somc cmbodiments, cach instancc of R’ is fluoro. In somc ecmbodiments,
each instance of R® is the same optionally substituted C1—Cs alkyl group, e.g., —CHs. In some
embodiments, each instance of R is different.
[0251] In some embodiments, each instance of R’ is independently C,—Cs alkyl, wherein the alkyl is
optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.
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[0252] In some embodiments, each instance of R is independently Ci—Cs alkyl, wherein the alkyl is
substituted with one or more halo, —-CN, —OH, amino, C,—C; alkyl, C,—Cs alkenyl, C>—Cs alkynyl, C1—Cs
haloalkyl, or C1—Cs alkoxy.

[0253] In some embodiments, each instance of R is independently C,—Cs alkyl.

[0254] In some embodiments, at least one instance of R’ is methyl. In some embodiments, at least 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 R’ is hexyl. In some embodiments, at least one instance of R is
isopropyl. In some embodiments, at least one instance of R® is isobutyl. In some embodiments, at least
one instance of R® is isopentyl. In some embodiments, at least one instance of R? is isohexyl. In some
embodiments, at least one instance of R’ is secbutyl. In some embodiments, at least 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.

[0255] In some embodiments, both R cyclize, together with the atom to which they are attached, to form
a C3—Cy3 cycloalkyl optionally substituted with one or more halo, —CN, ~OH, amino, C,—Cs alkyl, C;—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0256] In some embodiments, both R® cyclize, together with the atom to which they are attached, to form
a C3—Cys cycloalkyl substituted with one or more halo, -CN, —~OH, amino, C,1—Cs alkyl, C,—Cs alkenyl,
C»—Cs alkynyl, Ci1—Cs haloalkyl, or Ci—Cs alkoxy.

[0257] In some embodiments, both R cyclize, together with the atom to which they are attached, to form
a C3—Cy; cycloalkyl.

[0258] In some embodiments, both R cyclize, together with the atom to which they are attached, to form
a C; cycloalkyl. In some embodiments, both R? cyclize, together with the atom to which they are attached,
to form a Cs cycloalkyl. In some embodiments, both R® cyclize, together with the atom to which they are
attached, to form a Cs cycloalkyl. In some embodiments, both R cyclize, together with the atom to which
they are attached, to form a Cs cycloalkyl. In some embodiments, both R’ cyclize, together with the atom
to which they are attached, to form a C; cycloalkyl. In some embodiments, both R® cyclize, together with
the atom to which they are attached, to form a Cs cycloalkyl. In some embodiments, both R” cyclize,
together with the atom to which they are attached, to form a Co cycloalkyl. In some embodiments, both R*
cyclize, together with the atom to which they are attached, to form a Cig cycloalkyl. In some
embodiments, both R cyclize, together with the atom to which they are attached, to form a C1,
cycloalkyl. In some embodiments, both R cyclize, together with the atom to which they are attached, to
form a Cy, cycloalkyl.
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[0259] In some embodiments, each instance of R? is selected from the group consisting of fluoro and Ci—
Cs alkyl, or both R® cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.
[0260] In some embodiments, each instance of R is selected from the group consisting of fluoro and Ci—
Cs alkyl, or both R® cyclize, together with the atom to which they are attached, to form a Cs or Cs
cycloalkyl.

[0261] In some embodiments, each instance of R” is the same selected from the group consisting of fluoro
and C—Cs alkyl, or both R’ cyclize, together with the atom to which they are attached, to form a Cs or Cs
cycloalkyl. In some embodiments, each instance of R’ is the same selected from the group consisting of
fluoro and —CHs, or both R’ cyclize, together with the atom to which they are attached, to form a Cs or Cs
cycloalkyl. In some embodiments, each instance of R’ is fluoro. In some embodiments, cach instance of
R’ is —~CH;. In some embodiments, both R’ cyclize, together with the atom to which they are attached, to
form a Cs or Cs cycloalkyl.

[0262] In some embodiments, each instance of R” is the same selected from the group consisting of fluoro
and C—Cs alkyl, or both R’ cyclize, together with the atom to which they are attached, to form a Cs
cycloalkyl. In some embodiments, each instance of R’ is the same selected from the group consisting of
fluoro and —CH3, or both R’ cyclize, together with the atom to which they are attached, to form a Cs
cycloalkyl. In some embodiments, each instance of R’ is fluoro. In some embodiments, each instance of
R® is —CHj;. In some embodiments, both R® ¢cyclize, together with the atom to which they are attached, to
form a C; cycloalkyl.

[0263] As generally defined herein, R! is halo, -CN, C,-Cs alkyl, C;~C; alkenyl, Co—Cs alkynyl, C1—Cs
haloalkyl, C,—Cs alkoxy, or Cs+—Ci, cycloalkyl.

[0264] In some embodiments, R! is halo or —-CN.

[0265] In some embodiments, R! is halo. In some embodiments, R' is F, Br, Cl, or I. In some
embodiments, R! is F, Br, or Cl. In some embodiments, R! is F. In some embodiments, R! is Br. In some
embodiments, R! is Cl. In some embodiments, R'is I.

[0266] In some embodiments, R! is —CN.

[0267] In some embodiments, R! is C1—Cs alkyl, C:—Cs alkenyl, C:—Cs alkynyl, C,—Cs haloalkyl, C,—Cs
alkoxy, or C:—C; cycloalkyl.

[0268] In some embodiments, R' is Ci—Cs alkyl, C2—Cs alkenyl, or C,—Cs alkynyl.

[0269] In some embodiments, R' is C,—Cs alkyl.

[0270] 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' is isohexyl. In some embodiments, R* is
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secbutyl. In some embodiments, R! is secpentyl. In some embodiments, R! is sechexyl. In some
embodiments, R is tertbutyl.

[0271] In some embodiments, R! is C,—C¢ alkenyl.

[0272] In some embodiments, R! is C; alkenyl. In some embodiments, R! is C; alkenyl. In some
embodiments, R' is C4 alkenyl. In some embodiments, R! is Cs alkenyl. In some embodiments, R' is Cs
alkenyl.

[0273] In some embodiments, R' is C-—Cs alkynyl.

[0274] In some embodiments, R! is C; alkynyl. In some embodiments, R! is Cs alkynyl. In some
embodiments, R! is C4 alkynyl. In some embodiments, R! is Cs alkynyl. In some embodiments, R! is Cs
alkynyl.

[0275] In some embodiments, R' is C,—Cs haloalkyl or C1—Cs alkoxy.

[0276] In some embodiments, R' is C,—Cs haloalkyl.

[0277] 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.

[0278] In some embodiments, R! is C,—Cg alkoxy.

[0279] In some embodiments, R! is methoxy. In some embodiments, R! is ethoxy. In some embodiments,
R!is propoxy. In some embodiments, R! is butoxy. In some embodiments, R! is pentoxy. In some
embodiments, R! is hexyloxy.

[0280] In some embodiments, R! is C+—C» cycloalkyl.

[0281] In some embodiments, R! is C+—Cs cycloalkyl.

[0282] In some embodiments, R' is Cs cycloalkyl. In some embodiments, R! is C4 cycloalkyl. In some
embodiments, R' is Cs cycloalkyl. In some embodiments, R is Cs cycloalkyl.

[0283] In some embodiments, R' is C; cycloalkyl. In some embodiments, R' is Cs cycloalkyl. In some
embodiments, R is Co cycloalkyl. In some embodiments, R' is Cio cycloalkyl. Tn some embodiments, R!
is C11 cycloalkyl. In some embodiments, R! is Ci» cycloalkyl.

[0284] In some embodiments, R! is Cl, Br, I, CFs, cyclopropyl, methyl, isopropyl, or cyclopentyl.
[0285] As generally defined herein, R® is H, halo, -OH, C,—Cs alkyl, C—Cs alkenyl, C,-Cs alkynyl, C—
Cs haloalkyl, or C,—Cs alkoxy.

[0286] In some embodiments, R® is H.

[0287] In some embodiments, RS is halo, ~OH, C,—Cs alkyl, C2—Cs alkenyl, C,—Cs alkynyl, C1—Cs
haloalkyl, or C1—Cs alkoxy.

[0288] In some embodiments, R® is halo or —OH.

[0289] In some embodiments, R® is halo.
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[0290] In some embodiments, R is F, Cl, Br, or I. In some embodiments, R® is F, Cl, or Br.

[0291] In some embodiments, R® is F. In some embodiments, R® is Cl. In some embodiments, R® is Br. In
some embodiments, R® is .

[0292] In some embodiments, RS is —~OH.

[0293] In some embodiments, R® is C1—Cs alkyl, C:—Cs alkenyl, C—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs
alkoxy.

[0294] In some embodiments, R® is C1—Cs alkyl, C>—Cs alkenyl, or C,—Cs alkynyl.

[0295] In some embodiments, R® is C;—Cs alkyl.

[0296] 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® 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.

[0297] In some embodiments, RS is C,—Cs alkenyl.

[0298] In some embodiments, R® is C; alkenyl. In some embodiments, R® is C; alkenyl. In some
embodiments, R® is C4 alkenyl. In some embodiments, R® is Cs alkenyl. In some embodiments, R® is Cs
alkenyl.

[0299] In some embodiments, R® is C>—Cs alkynyl.

[0300] In some embodiments, R® is C; alkynyl. In some embodiments, R is Cs alkynyl. In some
embodiments, R® is C4 alkynyl. In some embodiments, R® is Cs alkynyl. In some embodiments, R® is Cs
alkynyl.

[0301] In some embodiments, R® is C,—Cs haloalkyl or C,—Cs alkoxy.

[0302] In some embodiments, R® is C,—Cs haloalkyl.

[0303] Tn 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.

[0304] In some embodiments, R® is C—Cs alkoxy.

[0305] In some embodiments, R® is methoxy. In some embodiments, R® is ethoxy. In some embodiments,
R® is propoxy. In some embodiments, R® is butoxy. In some embodiments, R® is pentoxy. In some
embodiments, R® is hexyloxy.

[0306] In some embodiments, R® is H, F, or —OH.

[0307] As generally defined herein, R® is H, halo, ~OH, C,—Cs alkyl, C2—Cs alkenyl, C-—Cy alkynyl, Ci—
Cs haloalkyl, or C,—Cs alkoxy.
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[0308] In some embodiments, R® is H.

[0309] In some embodiments, R® is halo, —OH, C,—Cs alkyl, C»—Cs alkenyl, C>—Cs alkynyl, C;—Cs
haloalkyl, or C1—Cs alkoxy.

[0310] In some embodiments, R® is halo or —OH.

[0311] In some embodiments, R® is halo.

[0312] In some embodiments, R® is F, Cl, Br, or I. In some embodiments, R® is F, CI, or Br.

[0313] In some embodiments, R® is F. In some embodiments, R® is Cl. In some embodiments, R® is Br.
In some embodiments, R® is I.

[0314] In some embodiments, R® is ~OH.

[0315] In some embodiments, R® is C,—Cs alkyl, C2—Cs alkenyl, C2—Cs alkynyl, C1—Cs haloalkyl, or Ci—
Cs alkoxy.

[0316] In some embodiments, R® is C,—Cs alkyl, C2—~Cs alkenyl, or Co—Cs alkynyl.

[0317] In some embodiments, R® is Ci—Cs alkyl.

[0318] In some embodiments, RS 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®" is isohexyl. In some embodiments, R®
is secbutyl. In some embodiments, R® is secpentyl. In some embodiments, RS is sechexyl. In some
embodiments, R® is tertbutyl.

[0319] In some embodiments, R® is C;—Cs alkenyl.

[0320] In some embodiments, R® is C; alkenyl. In some embodiments, R is Cs alkenyl. In some
embodiments, R* is C; alkenyl. In some embodiments, R® is Cs alkenyl. In some embodiments, R® is Cs
alkenyl.

[0321] In some embodiments, R® is C;—Cs alkynyl.

[0322] In some embodiments, RS is C» alkynyl. In some embodiments, R® is C; alkynyl. In some
embodiments, R® is C, alkynyl. In some embodiments, R® is Cs alkynyl. In some embodiments, R® is Cs
alkynyl.

[0323] In some embodiments, R is C,—Cs haloalkyl or C—Cs alkoxy.

[0324] In some embodiments, R® is C;—Cs haloalkyl.

[0325] 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.

[0326] In some embodiments, R® is C;—C, alkoxy.
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[0327] In some embodiments, R® is methoxy. In some embodiments, R® is ethoxy. In some

embodiments, R® is propoxyv. In some embodiments, R® is butoxy. In some embodiments, R®" is pentoxy.

In some embodiments, R® is hexyloxy.
[0328] In some embodiments, R® is H, F, CFs, methoxy, or -OH.
[0329] As generally defined herein, R® is H, halo, -OH, C,—Cs alkyl, C»—Cs alkenyl, C,—Cs alkynyl, C—

Cs haloalkyl, or C,—Cs alkoxy.
[0330] In some embodiments, R®
[0331] In some embodiments, R®”
haloalkyl, or C1—Cs alkoxy.
[0332] In some embodiments, R®”
[0333] In some embodiments, R®”
[0334] In some embodiments, R®
[0335] In some embodiments, R®
In some embodiments, R® is 1.
[0336] In some embodiments, R®
[0337] In some embodiments, R®”
Cs alkoxy.

[0338] In some embodiments, RS
[0339] In some embodiments, R®”
[0340] In some embodiments, R®

is H.
is halo, —OH, C,—C;s alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs

1s halo or —OH.
is halo.
is F, CL, Br, or I. In some embodiments, R is F, Cl, or Br.

is F. In some embodiments, R®" is Cl. In some embodiments, R® is Br.

is —OH.
is C1—C;s alkyl, Co—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—

1s C1—Cs alkyl, C,—Cs alkenyl, or C;—Cs alkynyl.
is C1—Cs alkyl.

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 isobutvl.
5 y 5 y > 3

In some embodiments, R®" is isopentyl. In some embodiments, R®” is isohexyl. In some embodiments, R®
penty Yy

is secbutyl. In some embodiments, R®" is secpentyl. In some embodiments, R®" is sechexyl. In some

embodiments, R® is tertbutyl.

[0341] In some embodiments, R®”
[0342] In some embodiments, R®”

is C—Cs alkenyl.

is C; alkenyl. In some embodiments, R® is Cs alkenyl. In some

embodiments, R®" is Cs alkenyl. In some embodiments, R®" is Cs alkenyl. In some embodiments, R® is Cs

alkenyl.

[0343] In some embodiments, R®
[0344] In some embodiments, R®

1s Co—Cs alkynyl.
is C» alkynyl. In some embodiments, R®" is C; alkynyl. In some

embodiments, R®" is C; alkynyl. In some embodiments, R® is Cs alkynyl. In some embodiments, RS is Cs

alkynyl.

[0345] In some embodiments, R®

is C1—C;s haloalkyl or C,—Cs alkoxy.
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[0346] In some embodiments, R® is Ci—Cs haloalkyl.

[0347] 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.

[0348] In some embodiments, R®” is C,—Cs alkoxy.

[0349] In some embodiments, R®” is methoxy. In some embodiments, R®” is ethoxy. In some
embodiments, R®" is propoxy. In some embodiments, R®" is butoxy. In some embodiments, R®" is pentoxy.
In some embodiments, R®" is hexyloxy.

[0350] In some embodiments, R® is H or F.

[0351] In some embodiments, R! is halo, C1-Cs alkyl, C;—Cs haloalkyl, or C3-Cs cycloalkyl; R® is H, halo,
or —OH; R® is H, halo, ~OH, C,—Cs alkyl, C,—Cshaloalkyl, or C;~C;alkoxy; and R® is H or halo.

[0352] In some embodiments, the 6,5-bicyclic core of formula (viii):

R® .,
/
RS N
o
R 5
. p5R
RS R (viii) is of formula:
R®
S ] s S
N R N N
o) 0 0
R' R’ R!
5 5 5
RR® (viii-a), RR™ (yiiib), R*R" (viiic),
v/b"\, R6l "/‘q,.' Rel "/‘q,.’
N N R® N
0] (0] (o)
R! R R
5 RS . p5RY 5
RS R (vili-d), RS R (viii-¢), R*R™  (viiitf), or
RS .
/
RS N
o)
R1

RR (viiig),
wherein at least one of R®, R® and R®” is not H. In some embodiments of formula (viii), R! is halo, C,—C;
alkyl, C1—Cshaloalkyl, or C:—Cscycloalkyl; R® is halo, or -OH; R® is halo, -OH, C,-Cs alkyl, C;—C;
haloalkyl, or C1—Cs alkoxy; R% is halo. In some embodiments, each instance of R* is independently the
same or different selected from fluoro or Ci-z alkyl, or both R cyclize, together with the atom to which

they are attached, to form a Cs—Cs cvcloalkyl.
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[0353] In some embodiments of formula (viii-a), the 6,5-bicyclic core is of formula:

\n,, i, a, i,
/ / / /
N N N N
(0] 0] 0] @]
Cl 5 Br 5 | 5 5
RSN RSR T RS"
Vinn, i, Vi, N,
/ / / /
N N N N
R 5 RS RS
F F R5 , R5R , R5 or R5 .

[0354] In some embodiments of formula (viii—c), the 6,5-bicyclic core is of formula:

/ / / /
N N N N
(0] (0] F o (0]
Br 5 5 5 5
RSR R F7L r5R SR

N, N, (0] “an,
/ / /
F N HO N N
T = T °
Br Br Br 5
RSR RSN RSN
OH “/w\, OH "/\'w OH 7%
N N N
@] (o) o)
Cl
| R5R5 R5R5 R5R5
OH 7'\«, E “n, .,/M
N /
N N
5 cl Br
F F R5R R 5R5

, Or

[0355] In some embodiments of formula (viii-d), the 6,5-bicyclic core is of formula:

i, in,, i, i,
/ / / /
N N N N
0] O E o} 0]
Br 5 5 5 5
R R R R
F R5 ’ F R5 ’ F F F R5 or F R5 .

[0356] In some embodiments of formula (viii-e), the 6,5-bicyclic core is of formula:
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M, F W, F Nan,
/ / /
N N N
0] E O O
R5 R5 R5
R5 ’ F F E R5 or F R5

(d) Additional Embodiments
[0357] It is understood that, for a compound of the present disclosure, variables R, R%, R*, R* R® R® R
R%,R7, Z, Li, L», n, and p can each be, where applicable, selected from the groups described herein, and
any group described herein for any of variables R!, RZ, R*, R*, R3 R® R® R R’  Z L,, Ly, n, and p can
be combined, where applicable, with any group described herein for one or more of the remainder of
variables R!, RZ, R*, R* R°, R®, R® R® R’ Z. L, Ly, n, and p.
[0358] For example, in some embodiments when —R*-Z is a group of formula (i), provided is a compound

of Formula (I-B):

; RL2 RLZ
R
3 s VA
g R2R N
. R H L2 RL2
R
N OO (R4a)x
R1
RG" R5 R5

(I-B),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof, wherein Z” is tetrazole or carboxylic acid; Ring A is Cs—Cs
cycloalkyl or 4-to 5-membered heterocyclyl; each R* is independently halo, Ci—Cs alkyl, Ci—Cs
haloalkyl, or Cs cycloalkyl; and x is 0, 1, 2, or 3. In some embodiments, each R* is independently ~CH, -
CFs, Cs cycloalkyl, or fluoro. In some embodiments, n is 0 and R* is absent. In some embodiments, n is
1, 2, or 3, and each instance of R* is independently —~CH3, -CFs, Cs cycloalkyl, or fluoro. In some
embodiments, each instance of R* and R? is H. In some embodiments, Z is carboxylic acid. In some
embodiments, at least one instance of R is -C1—C; alkyl optionally substituted with one or more halo. In
some embodiments, each instance of R is H. In some embodiments, the -R*-Z group of formula (i) is of
formula (i-c). In some embodiments, R! is halo, C;—C; alkyl, C;—Cs haloalkyl, or C5—Cs cycloalkyl. In
some embodiments, R® is H, halo, or —OH. In some embodiments, R® is H, halo, -OH, C;~Csalkyl, C,—
Cshaloalkyl, or C1—Csalkoxy. In some embodiments, R®” is H or halo. In some embodiments, the 6,5—
bicyclic core of formula (viii) is of formula (viii—c), (viii—d), or (viii—e). In some embodiments, cach
instance of R’ is independently the same or different selected from fluoro or Ci-; alkyl. In some

embodiments, both R cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.
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[0359] In some embodiments when —R*-Z is a group of formula (ii), provided is a compound of Formula
(I-C):

(R*),
R7
. R2R3 ‘N zZ'
R H 1 L2
RS " 5 R RL1 RLB
(0]
R1
. p5R%
R® R (1-C),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thercof, wherein Z’ is tetrazole or carboxylic acid; Ring A is C3—Cs
cycloalkyl or 4-to 3-membered heterocyclyl; each R* is independently halo, Ci—Cs alkyl, Ci—Cs
haloalkyl, or C; cycloalkyl; and x is 0, 1, 2, or 3. In some embodiments, each R* is independently —CHs, -
CFs, Cscycloalkyl, or fluoro. In some embodiments, n is 0 and R* is absent. In some embodiments, n is
1, 2, or 3, and each instance of R* is independently —~CHs, -CF, Cs cycloalkyl, or fluoro. In some
embodiments, each instance of R? and R? is H. In some embodiments, Z is carboxylic acid. In some
embodiments, at least one instance of R"? is -C,—C3 alkyl optionally substituted with one or more halo. In
some embodiments, each instance of R is H. In some embodiments, the —R*-Z group of formula (i) is
of formula (ii-a). In some embodiments, R' is halo, C,—Cs alkyl, C1—Cs haloalkyl, or Cs—Cs cycloalkyl. In
some embodiments, R® is H, halo, or -OH. In some embodiments, R® is H, halo, -OH, C,—Cs alkyl, C,—
Cshaloalkyl, or C;—Csalkoxy. In some embodiments, R®” is H or halo. In some embodiments, the 6,5—
bicyclic core of formula (viii) is of formula (viii—c¢), (viii—d), or (viii—e). In some embodiments, each
instance of R? is independently the same or different selected from fluoro or C s alkyl. In some
embodiments, both R’ cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.
[0360] In some embodiments when —R*-Z is a group of formula (iv), provided is a compound of Formula
(I-D):

Zl
R7 _/
,R? N—/_‘

R® RH (R*)x
R® N 0
0]
)
T e R (1-D),
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof, wherein Z is tetrazole or carboxylic acid; each R* is

independently halo, C,—Cs alkyl, C,—Cs haloalkyl, or Cs cycloalkyl; and x is 0, 1, 2, or 3. In some
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embodiments, each R* is independently —CHs, -CFs, Cs cycloalkyl, or fluoro. In some embodiments, n is
0 and R* is absent. In some embodiments, n is 1, 2, or 3, and each instance of R* is independently ~CHs,
-CF3, Cscycloalkyl, or fluoro. In some embodiments, each instance of R? and R® is H. In some
embodiments, Z’ is carboxylic acid. In some embodiments, the —~R*-Z group of formula (iv) is of formula
(iv-a), (iv-b), (iv-¢), or (iv-h). In some embodiments, the ~-R*~Z group of formula (iv-b) is of formula (iv-
b-2). In some embodiments, the —R*-Z group of formula (iv-¢) is of formula (iv-c-1). In some
embodiments, the -R*~Z group of formula (iv-c) is of formula (iv-c-2). In some embodiments, the -R*-Z
group of formula (iv-h) is of formula (iv-h-1). In some embodiments, the -R*~Z group of formula (iv-h)
is of formula (iv-h-2). In some embodiments, the -R*-Z group of formula (iv-h) is of formula (iv-h-3). In
some embodiments, the —R*~Z group of formula (iv-h) is of formula (iv-h-4). In some embodiments, R!
is halo, C1—Cs alkyl, C;—Cs haloalkyl, or Cs—Cs cycloalkyl. In some embodiments, R® is H, halo, or —-OH.
In some embodiments, R® is H, halo, -OH, C,—Cs alkyl, C;—Cs haloalkyl, or C;—C; alkoxy. In some
embodiments, R® is H or halo. In some embodiments, the 6,5-bicyclic core of formula (viii) is of formula
(viii—c), (viii—d), or (viii—e). In some embodiments, each instance of R’ is independently the same or
different selected from fluoro or Ci_s alkyl. In some embodiments, both R’ cyclize, together with the atom
to which they are attached, to form a Cs cycloalkyl.

[0361] In some embodiments when the 6,5-bicyclic core of formula (viii) is of formula (viii—c), provided

1s a compound of Formula (I-E):

R7

R® N-R?
, 2

RG R\I g ‘Z

N O

o

R' 5
R®R (IE),

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof. In some embodiments, R® is H or halo, and R' is halo, C;—Cs
alkyl, C1—Cshaloalkyl, or Cs~Cscycloalkyl. In some embodiments, R® is halo and R! is C5~Cs cycloalkyl.
In some embodiments, R® is fluoro and R! is C3—Cscycloalkyl. In some embodiments, R® is halo and R!
is Cs cycloalkyl. In some embodiments, each instance of R? and R?® is H. In some embodiments, Z is —
(Ls)s-carboxylic acid. In some embodiments, the —R*~Z group is of formula (iv). In some embodiments,
the ~R*-Z group is of formula (iv-a), (iv-b), (iv-¢), or (iv-h). In some embodiments, the -R*-Z group of
formula (iv-b) is of formula (iv-b-2). In some embodiments, the —R*~Z group of formula (iv-c) is of
formula (iv-c-1). In some embodiments, the —R*-Z group of formula (iv-c) is of formula (iv-c-2). In some
embodiments, the —R*~Z group of formula (iv-h) is of formula (iv-h-1). In some embodiments, the -R*-Z

group of formula (iv-h) is of formula (iv-h-2). In some embodiments, the —-R*~Z group of formula (iv-h)
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is of formula (iv-h-3). In some embodiments, the ~-R*~Z group of formula (iv-h) is of formula (iv-h-4). In
some embodiments, each instance of R is independently the same or different selected from fluoro or C,—
salkyl. In some embodiments, both R’ cyclize, together with the atom to which they are attached, to form
a Cscycloalkyl.

[0362] In some embodiments when the 6,5-bicyclic core of formula (viii) is of formula (viii—d), provided

is a compound of Formula (I-F):

RS- R5 5
(I'F)a

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof. In some embodiments, R®" is H or halo, and R! is halo, C;-C;
alkyl, C1—Cshaloalkyl, or C:—Cscycloalkyl. In some embodiments, R®" is halo and R! is C5-Cs cycloalkyl.
In somc ecmbodiments, R®” is fluoro and R! is Cs—Cs cycloalkyl. In somc cmbodiments, R is halo and R!
is Cs cycloalkyl. In some embodiments, each instance of R? and R* is H. In some embodiments, Z is —
(Ly)p-carboxylic acid. In some embodiments, the —R*~Z group is of formula (iv). In some embodiments,
the —R*-Z group is of formula (iv-a), (iv-b), (iv-c), or (iv-h). In some embodiments, the -R*~Z group of
formula (iv-b) is of formula (iv-b-2). In some embodiments, the ~R*~Z group of formula (iv-c) is of
formula (iv-c-1). In some embodiments, the ~R*-Z group of formula (iv-¢) is of formula (iv-¢-2). In some
embodiments, the —R*~Z group of formula (iv-h) is of formula (iv-h-1). In some embodiments, the —-R*-Z
group of formula (iv-h) is of formula (iv-h-2). In some embodiments, the —-R*~Z group of formula (iv-h)
is of formula (iv-h-3). In some embodiments, the ~R*~Z group of formula (iv-h) is of formula (iv-h-4). In
some embodiments, each instance of R’ is independently the same or different selected from fluoro or Ci-
salkyl. In some embodiments, both R’ cyclize, together with the atom to which they are attached, to form
a Cscycloalkyl.

[0363] In some embodiments when the 6,5-bicyclic core of formula (viii) is of formula (viii—e), provided

is a compound of Formula (I-G):

R7
R® N-R?
. 2 .
R® RH ya
N O
o)
R1
5
RG" R5

(I-G),
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or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof. In some embodiments, R! is halo, C,—C; alkyl, C,—Cshaloalkyl,
or Cs—Cs cycloalkyl, R® is halo, -OH, C,—Cs alkyl, C,—Cs haloalkyl, or C;—Cs alkoxy, and R is halo. In
some embodiments, R! is halo, C1—Cs alkyl, C,—Cs haloalkyl, or C;—Cs cycloalkyl, R® is halo, and R®" is
halo. In some embodiments, R! is Cs cycloalkyl, R® is halo, and R®” is halo. In some embodiments, R! is
Cscycloalkyl, R® is fluoro, and R is fluoro. In some embodiments, each instance of R* and R? is H. In
some embodiments, Z is —(L»)a-carboxylic acid. In some embodiments, the —R*-~Z group is of formula
(iv). In some embodiments, the —R*-Z group is of formula (iv-a), (iv-b), (iv-c), or (iv-h). In some
embodiments, the ~R*-Z group of formula (iv-b) is of formula (iv-b-2). In some embodiments, the -R*-Z
group of formula (iv-c) is of formula (iv-c-1). In some embodiments, the —~-R*-Z group of formula (iv-c) is
of formula (iv-c-2). In some embodiments, the —R*-Z group of formula (iv-h) is of formula (iv-h-1). In
some embodiments, the —R*~Z group of formula (iv-h) is of formula (iv-h-2). In some embodiments, the
~R*-Z group of formula (iv-h) is of formula (iv-h-3). In some embodiments, the -R*~Z group of formula
(iv-h) is of formula (iv-h-4). In some embodiments, cach instance of R® is independently the same or
different selected from fluoro or Ci_s alkyl. In some embodiments, both R’ cyclize, together with the atom
to which they are attached, to form a Cs cycloalkyl.

[0364] In some embodiments, the compound is selected from a compound in Table 1 or 2 or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative,
prodrug or polymorph thereof. Compounds comprising a tetrazolyl (Z) group may comprise a mixture of
tetrazolyl tautomers. In some embodiments, the compound is a compound in Tables 1 or 2 or a
pharmaceutically acceptable salt thereof. In some embodiments, the compound is a neutral (free base)
compound in Table 1 or 2. In some embodiments, the compound is a pharmaceutically acceptable salt of a
compound in Table 1 or 2. Tables 1 and 2 provide the location of the compound in the Examples (Ex) by
Example Number or as provided in Table A (TA) of the Examples. The Asterix (*) next to the Compound

Number (#) signifies that arbitrary stereochemistry has been assigned.
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N-(3—(1H-tetrazol-5—yl)propyl)-
2—(5-bromo-3,3—-dimethyl-2—
oxoindolin—1-yl)acctamide
O
O
N HN ,,\N 4.—(2—(5—bromo—.7—m.ethoxy—3:3—
N OH “N dimethyl-2-oxoindolin—1-
Br yl)acetamido)butanoic acid
COOH
1 1 (tautomer 1) 27 9
N-(3—(2H-tetrazol-3-yl)propyl)- ~o0 /_H{‘
2—(5-bromo-3,3-dimethyl-2— N o)
oxoindolin—1-yl)acctamide o)
o Br
A
NN NN
0 H
Br
(tautomcr 2)
4—(2—(5-bromo-3,3—-dimethyl-2— 4-(2—(7-hydroxy—5-iodo-3,3-
oxoindolin—1- dimethyl-2-oxoindolin—1-
yl)acetamido)butanoic acid yl)acetamido)butanoic acid
o) 0]
2 2 28 10 OH
N//QH [ oo /@;}iﬁ N
° ° Yo
Br I 4
N—-(3—(1H-tetrazol-3—yl)propyl)-
2—(5—cyclopropyl-7-hydroxy-3,3-
dimethyl-2—-oxoindolin—1-
yl)acetamide
0
3—(3-(2-(5-bromo-3,3— OH ,J<
dimethyl-2—oxoindolin—1- N Hz\/»’
yl)acetamido)tetrahydrofuran—3— ° N
yl)propanoic acid N‘N"N
HO.C (tautomer 1)
3 TA O 2 1 N—(3—(2H-tetrazol-5-yl)propyl)—
///<N 0 2—(5—cyclopropyl-7-hydroxy-3,3-
N H dimethyl-2-oxoindolin—1-
/@f © yl)acetamide
Br o
OH
N///<N
OH =N
Na ,NH
(tautomer 2)
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
) 4-(2—(5-bromo—7-hydroxy-3,3-
(5)-3A3~(2~(5-bromo-3,3- dimethyl-2-oxoindolin—1-yl)-N-
dimethyl-2—oxoindolin-1- methylacetamido)butanoic acid
yl)acetamido)tetrahydrofuran—3— o
yl)propanoic acid OH
HO,C
3A* | TA /J? 30 TA \N
wXis) O OH
N m //QO
o) N
Br 0
Br
(R)-3-(3—(2—(5-bromo-3,3—
dimcthyl-2—oxoindolin—1— 4.—(2—(5—bromo—.7—hy.droxy—3,3—
yl)acetamido)tetrahydrofuran—3— dimethyl-2-oxoindolin—1- .
yl)propanoic acid yDacetamido)-4-methylpentanoic
HO 2C acid
* O
3B* | TA fo) ) 31 TA OH /_,/(
//Z(N ;@o N HN
" OH Br ° OH
Br °©
2—(5-bromo-7-hydroxy-3,3—
dimethyl-2—oxoindolin—1-yl)-N-
(2—methyl-4—(1H-tetrazol-5-
yl)butan—2-yl)acetamide
(o]
HO //[(N
4—(2—(5—chloro-3,3—dimethyl-2- N H NH
oxoindolin—1- 0 N/ N
yl)acetamido)butanoic acid Br °N
4 TA 0 37 TA (tautomer 1)

2—(5-bromo-7-hydroxy-3,3—
dimethyl-2-oxoindolin—1—yl)-N-
(2—methyl-4-(2H-tetrazol-5-
yl)butan—2—-yl)acetamide

0
HO ///(
0 N NH
Br N

(tautomer 2)
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N—-(3—(1H-tetrazol-5—yl)propyl)-
2—(5-bromo-7-hydroxy-3,3—
dimethyl-2-oxoindolin—1-
ylacetamide

O
OH
4—(2~(5'—bromo-2'- Nf( N
oxospiro| cyclopentane—1,3'- 0o ] NH
indolin]-1'- Br N. N"N
yl)acetamido)butanoic acid
5 3 o 33 TA (tautomer 1)
/—< N—(3—-(2H-tetrazol-5—yl)propyl)—
N HN 2—(5-bromo-7-hydroxy-3,3—
Br (o} ‘\_\ dimethyl-2-oxoindolin—1-
COzH .
ylacetamide
(0]
OH
/’J(N
. _NH
Br Nen'
(tautomer 2)
4—(2—(5 '“bromo-2'- ' 2—(1-((2—(5-bromo—7-hydroxy—
oxospiro[ cyclopropane—1,3* 3,3-dimethyl-2-oxoindolin-1-
1nd011n]—1 - o ylacetamido)methyl)cyclopropyl)a
yl)acetamido)butanoic acid cetic acid
O
6 TA 35 TA o
/”/< OH //[<
N N N
H N |-I/X>’/OH
o) CO,H o
Br Br (o]
4—(2—(3,3,5-trimethyl-2— 4—(2—(5-bromo—6-hydroxy-3,3-
oxoindolin—1- dimethyl-2-oxoindolin—1-
yl)acetamido)butanoic acid yl)acetamido)butanoic acid
O 0
7 TA 36 12
N//ZN HO N//(NW
H H OH
o COH o
Br 0
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N—(2—(1H-tetrazol-5—yl)pyridin—
3-y)-2—(5-bromo-7-hydroxy—
3,3—dimethyl-2—oxoindolin—1-
yl)acetamide

o]
OH ///( =
4-(2—(3,3-dimethyl-2-ox0—5- N NN N
(trifluoromethyl)indolin—1- o
yl)acetamido)-4-methylpentanoic Br N= NH
acid NN
COOH (tautomer 1)
8 4 37 | TA | N—(2-(2H-tetrazol-5-yD)pyridin—
/_gN 3-y1)-2—(5-bromo—7-hydroxy—
N o 3,3—dimethyl-2—oxoindolin—1-
/@;&:o yl)acetamide
FaC O
OH -
i :NH< NN A
° NN
Br I N
N\N'
H
(tautomer 2)
N—(3-(1H-tetrazol-5—yl)pyridin—
2—yl)-2—(5-bromo—7-hydroxy-
3,3—dimethyl-2—oxoindolin—1-
yl)acetamide
4—(2—(5—cyclopropyl-3,3—
dimethyl-2—oxoindolin—1- \
vl)acetamido)—4-methylpentanoic
acid
(0]
OH (tautomer 1)
9 |5 38 | TA | N=(3-(2H-tetrazol-5—yl)pyridin—
HN 2—y)-2—(5-bromo—7-hydroxy-
7 3,3-dimethyl-2—oxoindolin—1—
v/@;"‘{: OO yl)acetamide
II \N
N-y
H
(tautomer 2)
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
4—(2—(5—-isopropyl-3,3—dimethyl—
2—-oxoindolin—1-yl)acetamido)—
4—methylpentanoic acid 4-(2—(7-hydroxy-3,3,5-trimethyl-
o} 2—oxoindolin—1-
OH yl)acetamido)butanoic acid
(0]
10 TA 39 TA
HN HO /)<N
~ " OHWOH
N 0 (0]
o]
(R)-N—(1-(1H-tetrazol-5-
yl)piperidin—3-yl)-2—(5-bromo—
3,3—dimethyl-2-oxoindolin—1-
yl)acetamide
Nay
N)\/K:H
o N (R)-3—(3—(2—(5-bromo—-7-
///4 o hydroxy-3.,3—-dimethyl-2—
N N oxoindolin—1-
o yl)acetamido)tetrahydrofuran—3—
Br/©/75 yl)propanoic acid
11A TA (tautomer 1) 40A* TA Y
(11) (R)-N—(1-(2H-tetrazol-5- (40) HO§$

yD)piperidin—3-yl)-2—(5-bromo-
3,3—dimethyl-2—oxoindolin-1-
yl)acetamide

N~
. "NH
N

|
);N
///Z> ,@
(R)
NO N
(o]
Br

(tautomer 2)

OH /)( “.,

Br
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
(S)-N—(1—-(1H-tetrazol-5-
yD)piperidin—3-yl)-2—(5-bromo-
3,3—dimethyl-2—oxoindolin-1-
yl)acetamide
IN:
N)\/NH
o N (S)-3-(3-(2—(5-bromo-7-
///( ‘ @ hydroxy-3,3—dimethyl-2—
N N oxoindolin—1—
o yl)acetamido)tetrahydrofuran—3—
Br yl)propanoic acid
(tautomer 1) 40B*
HB | TA (6} N_(1-(2H—tetrazol—5— @6y | A

yl)piperidin—3-yl)-2—(5-bromo-
3,3—dimethyl-2-oxoindolin—1-
vl)acetamide
N~
N)/E H
9 N
///<N w{®

N H
(o)
Br

(tautomer 2)

Br
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N—-(3—(1H-tetrazol-5-yl)propyl)-
2—(5—chloro-3,3—-dimethyl-2—
oxoindolin—1-yl)acctamide

Ny
N,
f)LNH
&
N © (R)-4—(2—(5-bromo—7-hydroxy—
cl 0 3,3-dimethyl-2—-oxoindolin—1-
yl)acetamido)pentanoic acid
(tautomer 1) A1A o .

12 TA N-(3—-(2H-tetrazol-5—yl)propyl)- 1) TA HO H( :
2—(5—chloro—-3,3—-dimethyl-2— N HMOH
oxoindolin—1-yl)acetamide 0 J

N«
N’ r'qH Br
’/jN
HN
Nﬂo
cl 0
(tautomer 2)
4—(2—(5-bromo—3.3—dimethyl-2— (S)—4.—(2—(5—bromo—.7—hy.droxy—
oxoindolin—1-yl)acetamido)-3,3— 3,3~dimcthyl-2—oxoindolin—1-
dimethylbutanoic acid Yl)acetafmdo)r)elganow acid
o 41B
13 | TA ///< (34) TA OH fl(
N N
o OH o

Br o Br 0

) (R)-4—(2—(5-bromo—7-hydroxy—
4—(2~(5-bromo-3,3-dimethyl-2- 3,3—dimethyl-2—oxoindolin—1—
ogomdohn— l—y.l)ace.tamldo)—2,2— yl)acetamido)-3-methylbutanoic
dimethylbutanoic acid acid

*
14 | TA ?423 TA

o]
/’J<N
N H
d WOH
Br o

o
OH ///(
N\
N H
OWOH
Br 0
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
) (5)-4—(2—(5-bromo—7-hydroxy—
4~(1~(5-bromo~3,3-dimethyl-2~ 3,3-dimethyl-2-oxoindolin—1-
oxoindolin—1-yl)cyclopropane— yl)acetamido)-3-methylbutanoic
I-carboxamido)butanoic acid acid
0 *
15 |6 g_( prall BV Q
(43) OH //[{
N HN N\@)
o _\—\ N OH/\:‘/>]/0H
Br COZH =
Br 0
3—(1-(2—(5-bromo—7-hydroxy—
4—(2—(5-bromo—7-hydroxy-3,3- 3,3-dimethyl-2—oxoindolin—1-
dimethyl-2—oxoindolin—1- yl)acetamido)cyclopropyl)propanoi
yl)acetamido)butanoic acid cacid
O o)
16 |7 OH 44 TA o OH
N HN OH
o J’J(ﬁ
Br COzH le)
Br
N—(2—(1H-tetrazol—5— N—-(3—(1H-tetrazol-5—yl)pyridin—
4—y1)-2—(5-bromo-7-hydroxy-
yDphenyl)-2-(3-bromo-3,3- 3,3-dimethyl-2—oxoindolin—1-
dimethyl-2—oxoindolin—1- i tamid
yl)acetamide ylacetamide
f’/z)
N\
. ?
0 =
Br E\ NH
(tautomer 1) " (tautomer 1) .
17 TA 45 TA | N-(3—(2H-tetrazol-5—yl)pyridin—

N-(2—-(2H-tetrazol-5-
yl)phenyl)-2—(5-bromo-3,3—
dimethyl-2—oxoindolin—1-
yl)acetamide

(0]

NH< u?
[ ] >\=o
Br r?ll \IN
N~NH

(tautomer 2)

4—y1)-2—(5-bromo—7-hydroxy—
3,3—dimethyl-2—oxoindolin—1-
yl)acetamide

N. N
N~N
H

(tautomer 2)
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N-(3—(1H-tetrazol-5-
yD)phenyl)-2—(5-bromo-3,3—
dimethyl-2—oxoindolin—1-
vl)acetamide
Nz
NS RH
[0}
N///(H 4—(2—(5—chloro—7-hydroxy-3.3—
o] dimethyl-2-oxoindolin—1—
Br/©%f yl)acetamido)butanoic acid
(tautomer 1) o
18 1 TA | N3 (2H-tetrazol-5- 47| TA OH //[(N
yl)phenyl)-2—(5-bromo-3,3— N H/\/>// OH
dimethyl-2—oxoimndolin—1- 0
yl)acetamide Cl o
,,N‘ITIH
=N
2
©:N H
0
Br
(tautomer 2)
N-(4—(1H-tetrazol-5-
yl)phenyl)-2—(5-bromo-3,3—
dimethyl-2—oxoindolin—1-
yl)acetamide
0 5\1—[\\!
//« N /®/< N~ N
N H H 4—(2—(5—chloro—7—fluoro-3,3—
/Q%{: ° dimethyl-2-oxoindolin—1-
Br yl)acetamido)butanoic acid
19 TA (tautomer 1) 43 TA E 0
N-(4-(2H-tetrazol-5- ///<
yl)phenyl)-2—(5-bromo-3,3 N H/\/%
dimethyl-2—oxoimndolin—1- ol o OH
yl)acetamide Y
/j N:N
N\ _NH
NN N
O
(tautomer 2)
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
4—(2—(5-bromo—6—fluoro-3,3— 2—((2—(5-bromo-3,3—dimethyl-2—
dimethyl-2—oxoindolin—1- oxoindolin—1-
yl)acetamido)butanoic acid yl)acetamido)methyl)benzoic acid

0] 0
20 | TA 49 | TA HO
F /_ﬁN /J< N °
N ’\’>' N H
o OH °
4—(2—(5-bromo—4-fluoro-3,3— 4-(2—(5-bromo-3.3-dimethyl-2—
dimethyl-2—oxoindolin—1- oxo—7—(trifluoromethyl)indolin—1-
yl)acetamido)butanoic acid yl)acctamido)butanoic acid
0 F o)
21 TA _/< 30 TA FJF
N HN N[/( N
!\_.>’ H’\/% OH
Br O o]
OH Br o
F 0]
4—(2—(5-iodo-3,3—-dimethyl-2— 4—(2—(5-bromo-3,3—difluoro—2-
oxoindolin—1- ) oxoindolin—1- o
yl)acetamido)butanoic acid ylacetamido)butanoic acid
0
22 | TA 51 TA

It
N H
Br
FF ©
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
N-(3—(1H-tetrazol-5—yl)propyl)-
2—(5-bromo-3,3—-dimethyl-2—
oxoindolin—1-yl)-N-
methylacetamide
N+
NaN
Ny
\ //j
N
/’<O (18,2R)-2—(2—(5-bromo-3,3—
N 0 dimethyl-2—oxoindolin—1-
Br yl)acetamido)cyclopentane—1—
carboxylic acid
(tautomer 1) S2A%* 0
B | TA  NC(3—(2H=tetrazol—5—yl)propyl)- | (52) | ™2 /J( O
2—-(5-bromo-3,3-dimethyl-2- N N'g)
oxoindolin—1-yl)-N- H™ (s
methylacetamide Br HO&O
N-NH
N L
=N
\ //)/
~
N (0]
o
Br
(tautomer 2)
4—(2—(5-bromo-7-fluoro-3,3~ (IR.28)-2-(2~(5-bromo-3.3~
dimethyl-2-oxoindolin—1- ’ dimethyl-2-oxoindolin-1-
yl)acetamido)butanoic acid ylacetamido)cyclopentane—1-
o 57B+ carboxylic acid
24 8 F (53) TA 0
N HN //[(N
0] N H® (R)
o)
Br CO.H Br/@f HO X
4—(2—(5-cyclopentyl-3,3— ( 1 S,2S)—2—(2—(5.—bror.no—3 3=
dimethyl—i—oxoindolin’— 1- dlmcthyl—.Z—oxomdohn— -
Dacetamido)butanoic acid ylacetamido)eyclopentane-—1-
Y 570 carboxylic acid
- (o]
25 TA (54) TA

are

N H T
A
Br HO 0
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Table 1. Compounds of Formula (I)

# Ex Compound Name/Structure # Ex | Compound Name/Structure
2—(5-bromo-7-hydroxy-3,3-
dimethyl-2—oxoindolin—1-yl)-N-
((3R,5S)-5-methyl-1-(1H-
tetrazol-5—yl)piperidin—-3—
vl)acetamide
Nx
’ \N
N)\/NH
O N
OH /’J(N,@ﬂl (IR 2R)-2—(2—(5-bromo-3.3—
N_H dimcthyl-2-oxoindolin—1-
0 .
yl)acetamido)cyclopentane—1—
Br . .
carboxylic acid
(tautomer 1) 52D* 0
26 | TA 1) (5 bromo-7-hydroxy-3 3 s5) | TA /,J<
dimethyl-2—oxoindolin—1-yl)-N- N H‘},})
((3R,55)-5-methyl-1-(2H- 0 R
tetrazol-5—yl)piperidin—3— Br HO™ ~o
yl)acetamide
N~
» NH
N>§’1‘
2 N
OH
N H
o
Br
(tautomer 2)

Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
4—(2—(5—cyclopropyl.—4—ﬂ.uor0— 4-(2—(5—cyclopropyl-7—fluoro—
3.3-dimcthyl-2-oxoindolin-1- 3,3—dimethyl-2-oxoindolin—1-
yl)acetamido)butanoic amdo yl)acetamido)butanoic acid

(0]
JJLOH JJLOH
56 13 HN 66 22 N

N/_<O
s

F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(3S,4R)-4—(2—(4,7-difluoro-3,3—
4-(2—(5—cyclopropyl-4,7- dimethyl-2—oxo0-5-
difluoro-3,3—dimethyl-2— (trifluoromethyl)indolin—1-
oxoindolin—1- yl)acetamido)—3—-methylpentanoic
yl)acetamido)butanoic acid acid
o] o
OH
57 |14 J_>\' 67A* | 23 OH
HN R)/(S)
F S HN
F
N (o] / \<
o N o
o
£ FaC
F
4-(2—(5—cyclopropyl-4—fluoro- (3R.45)—4—(2-(4.7-difluoro-3.3-
3 3—dimethyl-2—oxoindolin—1 dimethyl-2-oxo-5-
yi)acetamido)—3—methyl pentanoic (trifluoromethyl)indolin-1- .
acid yl)acetamido)-3-methylpentanoic
o acid
o
OH
58 |15 67B* | 23 L/_}’ OH
HN
i HN s_;(R)
N © —
o) N 0]
0]
F FsC
F
3S,4S)-4—(2—(4.7—difluoro-3,3—
(3S ,4R)f47(2.7(5 —cyclopropyl-4- Elime th)yl—Z(—OX(o— 5
fluoro-3,3-dimethyl-2- (trifluoromethyl)indolin—1-
oxoindolin—1-yl)acetamido)-3— : .
neue yl)acetamido)-3-methylpentanoic
methylpentanoic acid acid
Q 0
OH OH
58A* |15 R 67C* | 23
HNEK© s/5)
( . HNS,
N O o U
V/QRK i =
0]
E FiC
F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(3R,4S)-4—(2—(5—cyclopropyl—4- (3R.4R)-4-(2~(4,7-difluoro-3,3-
. dimethyl-2—ox0-5-
fluoro-3.3—dimethyl-2- . . .

. i . (trifluoromethyl)indolin—1-
oxoindolin—1yl)acetamido)-3— . .
mothylpentanoic acid yl)acetamldo)—3—methylpentan01c

o acid
ey
58B* |15 7 67D* | 23
HN (S)‘», (R
N o F
(0]
E FoC
F
(38.,48)-4—(2—(5—cyclopropyl—4— (38.48)-4—cyclopropyl-4—(2—(5-
fluoro-3,3—dimethyl-2- cyclopropyl—4,7'—d1ﬂgoro—3,3—
oxoindolin—1-yl)acetamido)—3— dimethyl-2—oxoindolin—1-
methylpentanoic acid yl)acetamido)-3-methylbutanoic
o acid
OH (@)
58C* |15 68A* | TA OH
(S)/(s)
HN=, (s)/(s)
Van F HN
N o /—<
o] N o]
(0]
F F
(B3R, 4R)-4—(2—(5-cyclopropyl-4— (3R.,4R)-4—cyclopropyl-4-(2—(5-
fluoro—3,3—dimethyl-2- cyclopropyl-4,7-difluoro-3,3—
oxoindolin—1-yl)acetamido)-3— dimethyl-2—oxoindolin—1-
methylpentanoic acid yl)acetamido)-3-methylbutanoic
acid
0O
58D* | 15 68B* | TA j}OH
F HN (R)—;(R)
e
(0]
F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(S)-4—(2—(5—cyclopropyl-4,7- (35.4R)—4-cyclopropyl-4-(2~(5-

X 4 cyclopropyl-4,7-difluoro-3,3—

difluoro-3,3—dimethyl-2- ) . .
. . dimethyl-2-oxoindolin—1-
oxoindolin—1- | .
. L yl)acetamido)-3—-methylbutanoic
yDacetamido)pentanoic acid 4
o acid
OH Q
39A 16 68C* | TA OH
HNY 'S
F 2 F HN R ",
N o T
0 =
(o]
F
F
(R)-4-(2—(5—cyclopropyl-4,7— (3R.48)-4—cyclopropyl—4—-(2—(5-
difluoro—3,3—dimethyl-2- cyclopropyl-4,7—difluoro-3,3—
oxoindolin—1- dimethyl-2-oxoindolin—1-
yDacetamido)pentanoic acid yl)acetamido)-3—-methylbutanoic
0 acid
OH
59B 16 ® 68D* | TA
HN
F F
N o
0
(o}
F F
(R)-2—(1-(1-(2—(5—cyclopropyl-
(35,45)~4-cyclopropyl -4~(2~(5- 4,7-difluoro-3,3-dimethyl-2—
cyclopropyl-4—fluoro-3,3— . .

) . . oxoindolin—1—
dimethyl-2-oxoindolin—1- D)acetamido)ethyl)cyclopropyl)ace
ylacetamido)—3-methylbutanoic yrace yheyclopropy

4 tic acid
acid
0]
R OH
60A* | 17 OH | 69A* | 24
(R)

s)/(S) HN

HN ;
N 0] N o)

o o)

i F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
S)—2—(1-(1-(2—(5—cyclopropyl-
dcy _4-(2—(5- (
(3R-AR)=4-cyclopropyl -2 4,7-difluoro-3,3-dimethyl-2-
cyclopropyl-4—fluoro-3,3— . .

. . . oxoindolin—1-
dimethyl-2-oxoindolin—1- hacetamido)ethyl)cyel )
ylacetamido)—3—methylbutanoic yhacetamidojethyljcyclopropyljace

. tic acid
acid

(0]
Q OH
60B* | 17 ﬁOH 69B* | 24
/ (s)
R/ (R} HN—.
HN— F ~ 2
N o] D N 0]
o (o)

F F
(3S,4R)-4—cyclopropyl-4-(2—-(5- (2S,3S)-4—-(2—(5—-cyclopropyl-—4,7-
cyclopropyl-4—fluoro-3,3— difluoro—3,3—-dimethyl-2-
dimethyl-2—oxoindolin—1- oxoindolin—1-yl)acetamido)-2,3—
yDacetamido)—3-methylbutanoic dimethylbutanoic acid
acid o}

Q (S) OH
60C* |17 )_>—OH 70A* | 25 S
HN
N B/ P
— > N O
N o) 0]
o]

£ F
(3R.4S)—4—cyclopropyl-4—(2—(5- (2R, 3R)-4-(2—(5—cyclopropyl-4,7-
cyclopropyl-4—fluoro-3,3— difluoro—3,3-dimethyl-2-
dimethyl-2—oxoindolin—1- oxoindolin—1-yl)acetamido)-2,3—
yl)acetamido)—3-methylbutanoic dimethylbutanoic acid
acid o

% w) "
60D* | 17 70B* | 25 —
; HN—P %
N o]
N 0]
o
E F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(R)~4—(2~(5~-cyclopropyl-4,7- (2S,3R)—4—(2—(5—cyclopropyl-4,7-
difluoro-3.3—dimethyl-2- difluoro—3,3-dimethyl-2—
oxomdohn—1—.y1)a.cetam1do)—3— oxoindolin—-1-yl)acetamido)-2,3—
methylbutanoic acid dimethylbutanoic acid

(0] -
. OH jﬁ(OzH
. « =
61A 18 . 70C* | 25 i /QN R
F
/ g‘ N O
N o)
o O
E F
(S)-4-(2—(5—cyclopropyl-4,7— (2R, 38)-4-(2—(5—cyclopropyl-4,7-
difluoro-3,3—dimethyl-2— difluoro-3,3-dimethyl-2—
oxoindolin—1-yl)acetamido)-3— oxoindolin—1-yl)acetamido)-2,3—
methylbutanoic acid dimethylbutanoic acid
0
o (R)‘COZH
61B 18 70D* | 25 HN—® =
e e
N o N_©
o o]
F F
(R)-4-(2—(5—cyclopropyl-4,7— (R)—4—(2—(5—cyclopropyl—4,7—
. : difluoro—-3,3-dimethyl-2-
difluoro-3,3—dimethyl-2— : . 5
. . . oxoindolin—1-yl)acetamido)-3,3—
oxoindolin—1-yl)acetamido)-3— . AN
R dimcthylpentanoic acid
fluorobutanoic acid o
? OH
E OH
62A 19 - T1A* | 26
R (R)
HN R F HN
N o N @)
(o] (0]
F F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(S)-4-(2—(5——cyclopropyl-4,7— (S)-4—(2—(5—cyclopropyl—4,7-
difluoro—3,3—dimethyl-2- difluoro-3,3-dimethyl-2-
oxoindolin—1-yl)acetamido)-3— oxoindolin—1-yl)acetamido)-3,3—
fluorobutanoic acid dimethylpentanoic acid

(0] (0]
F, OH OH

62B 19 71B* | 26 S

] HN—® i HNY
N O N o)
o] O
F F
(3S.4R)—4—(2—(5—cyclopropyl-4,7-
(R)-4-(2—(5—cyclopropyl-4— difluoro—3,3—-dimethyl-2—
fluoro—3,3—dimethyl-2- oxoindolin—1-yl)acetamido)-3—
oxoindolin—1-yl)acetamido)-3— (trifluoromethyl)pentanoic acid
fluorobutanoic acid
0 (0]
OH
63A |20 £ T2A* | 27 EN A
(]
HN i HN (R)/(S)
N o} / &
o N O
0
F
F
(S)-4-(2—(5—cyclopropyl-4— (3R.48)-4-(2—(5—cyclopropyl-4.7-
fluoro—-3,3—dimethyl-2— difluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3- oxoindolin-I-yl)acctamido)-3—
fluorobutanoic acid (trifluoromethyl)pentanoic acid
fo) (o]
F OH FaC, OH
63B 20 72B* | 27 y
HN (S) HN (S)_’ (R)
S F Z
N o N o)
V/E%f O )
F F
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Table 2. Compounds of Formula (I)

# Ex | Compound Name/Structure # Ex | Compound Name/Structure
(R)-4—(2-(4,7—difluoro-3,3— (3S,48)-4-(2—(5—cyclopropyl-4.7-
dimethyl-2-ox0-5— difluoro—3,3-dimethyl-2-
(trifluoromethyl)indolin—1- oxoindolin-1-yl)acetamido)-3-
yl)acetamido)-3—fluorobutanoic (trifluoromethyl)pentanoic acid
acid

o) (0]
caa |21 F, OH 720* | 27 WOH
- HN (R) HN (S)_- (S)
( F —~
© o)
FsC
F F
(S)-4-(2-(4,7—difluoro-3,3— (3R.4R)-4-(2—(5-cyclopropyl-4,7-
dimethyl-2-oxo0—5- difluoro—3,3—dimethyl-2-
(trifluoromethyl)indolin—1- oxoindolin-1-yl)acetamido)-3-
yl)acetamido)-3—fluorobutanoic (trifluoromethyl)pentanoic acid
acid
o} (0]
64B 21 F OH 72D* | 27 FaC, OH
HN—/ N R
F $ F <
N o N o]
© o
F3C
F F
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Table 2. Compounds of Formula (I)
# Ex | Compound Name/Structure # Ex | Compound Name/Structure
N-(3—(1H-tctrazol-5—yl)propyl)-
2—(5—cyclopropyl-4,7—difluoro—
3,3—dimethyl-2-oxoindolin—1-
ylacetamide

(tautomer 1)
63 TA N-(B3-(2H-tetrazol-5-yl)propyl)-
2—(5—cyclopropyl-4.,7—difluoro-
3,3—-dimethyl-2-oxoindolin—1-
ylacctamide

(tautomer 2)

[0365] In some embodiments, the compound is Compound 58 (e.g., Compound 58A*), Compound 59A,
Compound 60A*, Compound 61A, Compound 61B, Compound 62A, Compound 63A, Compound 64A,
Compound 66, Compound 67C* or Compound 67D*, or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, stercoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof.

[0366] In some embodiments, the compound is Compound 58 (e.g., Compound 58A*), Compound 59A,
Compound 60A*, Compound 61A, Compound 61B, Compound 62A, Compound 63A, Compound 64A,
Compound 66, Compound 67C* or Compound 67D*, or a pharmaceutically acceptable salt thereof.
[0367] In some embodiments, the compound is a free base of Compound 58 (e.g., Compound 58A*),
Compound 59A, Compound 60A*, Compound 61A, Compound 61B, Compound 62A, Compound 63A,
Compound 64A, Compound 66, Compound 67C* or Compound 67D*.

[0368] In some embodiments, the compound is an isotopic derivative of a compound of Fomula (I), or
any of the compounds provided in Tables 1 or 2. In some embodiments, the isotopic derivative is enriched

with regard to, or labelled with, one or more atoms selected from *H, BC, *C, °N, 80, #Si, *'P, and *S.
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In some embodiments, the isotopic derivative is a deuterium labeled compound (i.e., being enriched with
H with regard to one or more atoms thereof). In some embodiments, the compound is a '®F labeled
compound. In some embodiments, the compound is a '*°I labeled compound, a ?*I labeled compound, a
125] labeled compound, a '*°T labeled compound, a '*!1 labeled compound, a *°I labeled compound, or any
combination thereof. In some embodiments, the compound is a **S labeled compound, a *S labeled
compound, a *’S labeled compound, a *°S labeled compound, or any combination thereof.

[0369] It is understood that the '*F, 21, 241, 1221, 1291, B[ 3%, 328, S, *>S, and/or *°S labeled compound,
can be prepared using any of a variety of art-recognized techniques. For example, the deuterium labeled
compound can generally be prepared by carrying out the procedures disclosed in the Schemes and/or in
the Examples described herein, by substituting a ¥F, 121, 1241, 12°T, 121, B 1351 32§, 3¢S, *°S, and/or **S
labeled reagent for a non—isotope labeled reagent. A compound containing one or more of the
aforementioned '°F, 121, 1241, 1251, 1291, B 1] 32 S 33S, and *°S atom(s) is within the scope of the
present disclosure. Further, substitution with an isotope (e.g., *F, '*I, I, 12T, #°[, BT, °L, 28, 3*S, 8,
and/or *S) may afford certain therapeutic advantages resulting from greater metabolic stability, e.g.,
icreased in vivo half-life or reduced dosage requirements.

[0370] In some embodiments, the isotopic derivative is a deuterium labeled compound of any one of the
compounds of the Formulae disclosed herein.

[0371] It 1s understood that the isotopic derivative can be prepared using any of a variety of art—
recognized techniques. For example, the isotopic derivative can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the Examples described herein, by substituting an

isotopically labeled reagent for a non—isotopically labeled reagent.

(2) Methods of Preparation

[0372] It 1s to be understood that compounds of the present disclosure can be prepared in a variety of
ways using commercially available starting materials, compounds known in the literature, or from readily
prepared intermediates, by employing standard synthetic methods and procedures either known to those
skilled in the art, or which will be apparent to the skilled artisan in light of the teachings herein. Standard
synthetic methods and procedures for the preparation of organic molecules and functional group
transformations and manipulations can be obtained from the relevant scientific literature or from standard
textbooks in the field. Although not limited to any one or several sources, classic texts such as Smith, M.
B., March, J., March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th edition,
John Wiley & Sons: New York, 2001; Greene, T.W., Wuts, P.G. M., Protective Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons: New York, 1999; R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for
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Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for
Organic Synthesis, John Wiley and Sons (1995), incorporated by reference herein, are useful and
recognized reference textbooks of organic synthesis known to those in the art.

[0373] One of ordinary skill in the art will note that, during the reaction sequences and synthetic schemes
described herein, the order of certain steps may be changed, such as the introduction and removal of
protecting groups. One of ordinary skill in the art will recognize that certain groups may require
protection from the reaction conditions via the use of protecting groups. Protecting groups may also be
used to differentiate similar functional groups in molecules. A list of protecting groups and how to
mtroduce and remove these groups can be found in Greene, T.W., Wuts, P.G. M., Protective Groups in
Organic Synthesis, 3rd edition, John Wiley & Sons: New York, 1999. By way of example, carboxylic
acid protecting groups (PG) may include Ci.salkyl, Csaryl, or an arylCisalkyl group, wherein the alkyl
and aryl are optionally substituted with halo, alkyl, or alkoxy groups. In some embodiments, the
carboxylic acid protecting group (PG) is methyl (-CHs, Me), ethyl (-CH>.CHz, Et), or t-Butyl (-C(CH3)s,
tBu).

[0374] In the synthetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such particular configurations are not to be construed as limiting the
disclosure to one¢ or another isomer, tautomer, regioisomer or stercoisomer, nor does it exclude mixtures
of isomers, tautomers, regioisomers or sterecoisomers; however, it will be understood that a given isomer,
tautomer, regioisomer or stereoisomer may have a higher level of activity than another isomer, tautomer,
regioisomer or stereoisomer.

[0375] Suitable General Preparative Methods of compounds of Formula (I), and intermediates useful in
the synthesis of said compounds, are provided below in General Schemes 1-12. The Examples also

describe non-limiting procedures in the preparation of such compounds.

(Greneral Scheme 1

(1A)
’N\\N
R'\ NH
OH N-R"
I o
| = N | = N
R o DMF, (i) R 0
s V4
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(1B)
RS OH 7 R
R® R2 R, 4 . RS N-R*-(Lo)—tetrazole
] 5 N—R*-(L2)n—tetrazole (i) RE R2 H
R N H
R’ i ©
. gsR3 () 1
R6 RS R T RS rs (iii-a)

[0376] Compounds of Formula (I), wherein Z is —(L,)s—tetrazole, may be prepared as shown in General
Scheme 1, through the amide coupling of a substituted indolinone(acetic acid) (i), or salt thereof, with an
aminotetrazole (ii), or salt thercof, to provide the target tetrazole analogs (iii) or (iii—a), or salt thereof,
wherein indolinone(acetic acid) (i) and aminotetrazoles (ii) are either commercially available or known in

the chemical literature, unless otherwise indicated, and the dashed lines correspond to an optional

spirofused cycloalkyl.
General Scheme 2
(2A)
O
RY OH
//zH //§N_R"
~N @ 1.HATU, DMF, (iv) ~N ©
R—: 0] R+ o}
= 2. NaOH, H,0, MeOH =

80



WO 2023/220715 PCT/US2023/066934

(2B)
3 OH R7 R\7 "

6 P2 \ . 3 N—-R*-(Ly),— -
. RORLA N-R*-(Lahn—COzPG (V) o ] { (L2h—COPG
R N . H - RS { o
1 (0]
R g" R5 R5 (i) R1

R & ROR®

R (v-0)

R7
R® N-R*-(Lo)—CO,H

RE R
6 0

R N

O (va)

R1
Rsu R5 R5

[0377] Compounds of Formula (I), wherein Z is —(Ls).—carboxylic acid, may be prepared in a two—step
process as shown in General Scheme 2, through the amide coupling of a substituted indolinone(acetic
acid) (i), or salt thercof, with an aminoester (iv), or salt thercof, wherein PG is a protecting group, such as
an Cy¢ alkyl, Csaryl, or an aryl-C alkyl group, wherein the alkyl and aryl are optionally substituted with
one or more halo, Ci¢alkyl, or C,.s alkoxy groups, followed by hydrolysis to provide the target carboxylic
acid analog (v) or (v—a), or salt thereof, wherein indolinone(acetic acid) (i) and aminoesters (iv) are either
commercially available or known in the chemical literature, unless otherwise indicated, and the dashed
lines correspond to an optional spirofused cycloalkyl.
[0378] In some embodiments, the compound of the present disclosure is:
R’
R® N-R*-(Loh—C0,-PG

R R4
6 (@]

R N
(0]
R1

R5 R5

RS (v-0)

, or a salt thereof.

[0379] In some embodiments, PG is Cis alkyl, Cs aryl, or aryl-C,¢ alkyl, wherein the alkyl and aryl are
optionally substituted with one or more halo, Ci.s alkyl, or Cy.s alkoxy.

[0380] In some embodiments, PG is Ci¢ alkyl, Csaryl, or aryl-C, alkyl.

[0381] In some embodiments, PG is C; alkyl optionally substituted with one or more halo, C;salkyl, or
Cisalkoxy.

[0382] In some embodiments, PG is C alkyl.
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[0383] In some embodiments, PG is Cs aryl optionally substituted with one or more halo, Ci.salkyl, or Ci.
¢ alkoxy.

[0384] In some embodiments, PG is Cs aryl.

[0385] In some embodiments, PG is aryl-Cis alkyl, wherein the alkyl and aryl are optionally substituted
with one or more halo, Ci alkyl, or Ci¢alkoxy.

[0386] In some embodiments, PG is aryl-Cis alkyl.

[0387] Exemplary compounds of Formula (v-0) include any compounds provided in Table 3, or salt
thereof, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic

derivative, or polymorph thereof. In some embodiments, the compound of Formula (v-0) is a prodrug.

Table 3.
# Ex Name/Structure # Ex Name/Structure
0]
0 E OMe
///<N ///250 - HN—
N H \ /_<O
2- ) o 62A- 19 N
OMe Br OMe °
methyl 4-(2-(5-bromo-3.3- F
dimethyl-2-oxoindolin-1- methyl (R)-4-(2-(5-cyclopropyl-4,7-
vl)acetamido)butanoate difluoro-3,3-dimethyl-2-oxoindolin-
1-yl)acetamido)-3-fluorobutanoate
SN Q /
JJLO NS
HN i Hn—’(
N ;o /_<
5- 3 Br o 62B- | ¢ N O
OMe OMe 0
methyl 4-(2-(5'-bromo-2'- F
oxospiro[cyclopentane-1.3'- methyl (S)-4-(2-(5-cyclopropyl-4,7-
indolin]-1'- difluoro-3,3-dimcthyl-2-oxoindolin-
vl)acetamido)butanoate 1-yl)acetamido)-3-fluorobutanoate
0 o /
d E, o
HN HN ®
N 0] / \<
8- 63A- N 0
4 (o] 20
0]
OMe Fs C/©/72: OMe
methyl 4-(2-(3,3-dimethyl-2-oxo- F
S-(trifluoromethyl)indolin-1- methyl (R)-4-(2-(5-cyclopropyl-4-
yDacetamido)-4- fluoro-3.3-dimethyl-2-oxoindolin-1-
methylpentanoate yl)acetamido)-3-fluorobutanoate
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Table 3.
# Ex Name/Structure # Ex Name/Structure
(0] / o)
(0] F O\
HN HN—
N o] / SO\
9- 5 0 63B- 20 N
OMe OMe O
methyl 4-(2-(5-cyclopropyl-3,3- F
dimethyl-2-oxoindolin-1- methyl (S)-4-(2-(5-cyclopropyl-4-
yl)acetamido)-4- fluoro-3,3-dimethyl-2-oxoindolin-1-
methvlpentanoate yl)acetamido)-3-fluorobutanoate
(0]
4/_°>_o/ E OMe
R
HN
97 ;
N o]
15- 6 N OO 64A- 21 0]
OMe Br OMe FoC
F
methyl 4-(1-(5-bromo-3,3- .
dime}’/[hvl-(z-c()‘(oindolin-l- methyl (R)-4-(2-(4.7-difluoro-3.3-
yl)c;/ clop£opane- L. dimcthyl-2-ox0-3-
carboxami do)butanoate (trifluoromethyl)indolin-1-
yl)acetamido)-3-fluorobutanoate
0]
O
0 K \
f)\\ / D)
o HN
H
OH /\(N F /—<
O
16- N © 64B- N o
OMe 7 Br O OMe 21
FsC
4-(2-(5-bromo-7-hydroxy-3,3- F )
dimethyl-2-oxoindolin-1- methyl (S)-4-(2-(4,7-d1ﬂ}10r0-3 3-
ylhacetamido)butanoic acid _ dimethyl-2-oxo-5-
(trifluoromethyl)indolin-1-
yl)acetamido)-3-fluorobutanoate
(0] / »L
J_>Lo °
0
E HN
24- N o} 66- HN
oMe | * | 0 OtBu | P A
r
(o]
methyl 4-(2-(5-bromo-7-fluoro- N o

3,3-dimethyl-2-oxoindolin-1-
vl)acetamido)butanoate
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Table 3.
# Ex Name/Structure # Ex Name/Structure
tert-butyl 4-(2-(5-cyclopropyl-7-
fluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate
o Q 54
J_>L0/ i
~o HN - HNE(®
7. N 0 67A* N o]
OMe 9 0 - 23 0]
Br OtBu FsC
methyl 4-(2-(5-bromo-7- F )
methoxy-3,3-dimethyl-2- tert-butyl (35,4R)-4-(2-(4,7-difluoro-
oxoindolin-1- 3,3-dimethyl-2-ox0-5-
yl)acetamido)butanoate (trifluoromethyl)indolin-1-
yl)acetamido)-3-methylpentanoate
o) Q 54
J_>LO/ J_>LO
(S)/(R)
HN—.
HN F P
H _< 2
0 / § 67B* N o]
28- N o] o)
OMe 10 o - 23
OtBu FsC
I F
methyl 4-(2-(7-hydroxy-5-iodo- tert-butyl (3 R4 S)-4-(2-(4,7-difluoro-
3,3-dimethyl-2-oxoindolin-1- 3,3-dimethyl-2-oxo-5-
vl)acetamido)butanoate (trifluoromethyl)indolin-1-
ylacetamido)-3-methylpentanoate
fo) (0]
4/_}0/ 4>_>,O
HN ] HN Y/
N o)
23 o]

36- HO N 0 67C*
oMe | 12 ° -
¢ Br OtBu

methyl 4-(2-(5-bromo-6-

hydroxy-3,3-dimethyl-2-
oxoindolin-1-

vl)acetamido)butanoate

F3C

tert-butyl (3S,4S)-4-(2-(4,7-difluoro-
3,3-dimethyl-2-ox0-5-
(trifluoromethyl)indolin-1-
yl)acetamido)-3-methylpentanoate
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Table 3.
# Ex Name/Structure # Ex Name/Structure
o /
Jjo
HN
/ g F
N o *
56- o 67D
OMe 13 - 23
OtBu F3C
F F
methyl 4-(2-(5-cyclopropyl-4- tert-butyl (3R, 4R)-4-(2-(4,7-
fluoro-3,3-dimethyl-2- difluoro-3,3-dimethyl-2-oxo0-5-
oxomdohn- 1- (trifluoromethyl)indolin-1-
vl)acetamido)butanoate ylacetamido)-3-methylpentanoate
0
0
0 % \
(o] (R)
J_}’ F HéN
HN
F — N o
N O
57- | 14 o G9A* | 0
OtBu -OMc
F F
tert-butyl 4-(2-(5-cyclopropyl- methyl (R)-2-(1-(1-(2-(5-
4, 7-d1ﬂu0rq-3 ,3 -.dlmethyl-z- cyclopropyl-4,7-difluoro-3,3-
oxomdohn- 1- dimethyl-2-oxoindolin-1-
yDacetamido)butanoate yD)acetamido)ethyl)cyclopropyl)acet
ate
o) 0]
(0] 0]
N )
HN (R)/(s) HN (S).’
,—< F ,_< -
. N 0 N 0
58A O 60B* o
- 15 OM 24
OtBu F © F
tert-butyl (3S,4R)-4-(2-(5- methyl (S)-2-(1-(1-(2-(5-
cyclopropyl-4-fluoro-3.3- cyclopropyl-4,7-difluoro-3,3-
dimethyl-2-oxoindolin-1- dimethyl-2-oxoindolin-1-
yl)acetamido)-3- yDacetamido)ethyl)cyclopropyl)acet
methvlpentanoate ate
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Table 3.
# Ex Name/Structure # Ex Name/Structure
Q 0
5 °
7 (s) N\
(S)/(R)
HN A i an—®
N o] N/ \<O
*
>8B ° 70A* o
- 15 OM 25
OtBu F ©
tert-butvl (3R,48)-4-(2-(3- F
cyclopropyl-4-fluoro-3,3- methyl (2 S.3 S)-4-(2-(§ -cyclopropyl-
dimethyl-2-oxoindolin-1- 4,7-difluoro-3,3-dimethyl-2-
yl)acetamido)-3- oxoindolin-1-yl)acetamido)-2,3-
methvlpentanoate dimethylbutanoate
Q Q
o} . o
H NM )T 7 R(R)" N
B - HN (R -
N o} / \<
58C* o . N o)
70B* 0
- 15 OM 25
OtBu F ©
tert-butyl (3S,4S)-4-(2-(5- F
cyclopropyl-4-fluoro-3,3- methyl (ZR,3R)-4-(2-(5-cyclopropyl-
dimethyl-2-oxoindolin-1- 4.7-difluoro-3,3-dimethyl-2-
yDacetamido)-3- oxoindolin-1-yl)acetamido)-2,3-
methvlpentanoate dimethylbutanoate
2 . CO,CHj
., (S)
F
* 7l
38D 70C* ©
- 15 OMo 25
OtBu E
tert-butyl (3R.4R)-4-(2-(5- methyl (28,3R)-4-(2-(5-cyclopropyl-
cyclopropyl-4-fluoro-3,3- 4,7-difluoro-3,3-dimethyl-2-
dimethyl-2-oxoindolin-1- oxoindolin-1-yl)acetamido)-2,3-
yl)acetamido)-3- dimethylbutanoate
methvlpentanoate
. HN—® %
59A F HSN (S)"' 70D* NNO
OMe 16 N 0 -OMe 25 o
°© F
methyl (2R,3S)-4-(2-(5-cyclopropyl-
F 4,7-difluoro-3,3-dimethyl-2-
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Table 3.
# Ex Name/Structure # Ex Name/Structure
methyl (S)-4-(2-(5-cyclopropyl- oxoindolin-1-yl)acetamido)-2,3-
4,7-difluoro-3,3-dimethyl-2- dimethylbutanoate
oxoindolin-1-
yl)acetamido)pentanoate
Q 0/ Q
O\,
HN (R) HN (R)
F < F <
N 0 N o
59B- o 71A* o]
OMe 16 -OEt 26
F F
methyl (R)-4-(2-(5-cyclopropyl- ethyl (R)-4-(2-(5-cyclopropyl-4.7-
4,7-difluoro-3,3-dimethyl-2- difluoro-3,3-dimethyl-2-oxoindolin-
oxoindolin-1- 1-y1)acetamido)-3,3-
yl)acetamido)pentanoate dimethylpentanoate
o
R O>L °
S)/(s) HN,
HN F —
60A* N O . N o
71B* o]
- 17 o} -OFEt 26
OtBU. F &
tert-butyl (3S,4S)-4-cyclopropyl- othyl (S)-4-(2-(5-cyclopropyl-4.7-
4-(2-(5-cyclopropyl-4-fluoro-3.3- . . : .
. . . difluoro-3,3-dimethyl-2-oxoindolin-
dimethyl-2-oxoindolin-1- 1] 10)-3.3
Dacetamido)-3-methylbutanoate -y Jacetamido)-3,3-
¥ dimethylpentanoate
o0
Q >L F3C, o
Z (0]
5 (R)/(S]
HN@./E} F MV
60B* N §o > N ©
T2A% o
- 17 o 27
-OEt
OtBu E F
tert-butyl (3R,4R)-4-cyclopropyl- cthyl (3S,4R)-4-(2-(5-cyclopropyl-
Y > yclopropy
4-(2-(5-cyclopropyl-4-fluoro-3,3- 4,7-difluoro-3,3-dimethyl-2-
dimethyl-2-oxoindolin-1- oxoindolin-1-yl)acetamido)-3-
yl)acetamido)-3-methylbutanoate (trifluoromethyl)pentanoate
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Table 3.
# Ex Name/Structure # Ex Name/Structure
o
o >L Fic}_}»O
g .
(8)/(R
HNM F _<HN P
60C* o N ©
72B* 0
- 17 o] _OFt 27
OtBu F
tert-butyl (35,4R)-4-cyclopropyl- F
4-(2-(5-cyclopropyl-4-fluoro-3,3- ethyl (3R,4S)-4-(2-(5-cyclopropyl-
dimethyl-2-oxoindolin-1- 4,7.-d1ﬂ1.10ro-3,3-d1methyl-2-
yl)acetamido)-3-methylbutanoate oxoindolin-1-yl)acetamido)-3-
(trifluoromethyl)pentanoate
o
5
HN (S)', (S
F P
* N o
60D 72C* 0
- |7 okt | 27
OtBu L
tert-butyl (3R,45)-4-cyclopropyl- cthyl (3S,4S)-4-(2-(5-cyclopropyl-
4'(2'(5 -cyclopropyl.-4-ﬂ1.10ro-3,3- 4,7-difluoro-3,3-dimethyl-2-
dimethyl-2-oxoindolin-1- oxoindolin-1-yl)acetamido)-3-
yl)acetamido)-3-methylbutanoate (trifluoromethyl)pentanoate
(0]
% N
. Hn—'® .
N (0]
61A- o) 72D*
oMe | '8 oFt | 2’
F F
methyl (R)-4-(2-(5-cyclopropyl- ethyl (3R 4R)-4-(2-(5-cyclopropyl-
4,7-difluoro-3,3-dimethyl-2- 4,7-difluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3- oxoindolin-1-yl)acetamido)-3-
methylbutanoate (trifluoromethyl)pentanoate
0]
O\’
. HN—
61B- | | N ‘<o
OEt o
F
cthyl (S)-4-(2-(5-cyclopropyl-
4,7-difluoro-3,3-dimethyl-2-
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Table 3.
# Ex Name/Structure # Ex Name/Structure
oxoindolin-1-yl)acetamido)-3-
methylbutanoate

General Scheme 3

(3A)
Q
R »ﬂOH
1. NaH, 5 OH N-R°
Br
H . //Q
X /\([)l/‘ AN o 1. HATU, DMF, (iv) N o
R (o] R4 o R o
Pz then NaOH = 2. NaOH, H,0, MeOH P
s (i) NN () W)
(3B)
0 RGO R® O
RE' Br%l\ R¢ RZH R® RZHOH
RS s R R3 O-Fe RS N OPC RY N
o) > o —» | ©
1 R
R1 R 5 . 5R5 .
RG" R5 R5 (Vi) RG-- R5R R6 R (I)
Option 1:
R’ R7
3 N—-R*-(Lo)i—CO.,- \
R\7 RG' RZR (2)n C02 PG . 2R3 N_R4_(L2)n—COZH
N-R-(Lh—COPG () e 0 RS R4
R
—_
- (o]
1 O (v-a)
R . 5R5 R1
R6 R Rsn R5 R5
Option 2:
R7
R? RS N-R*-(Lo)r—tetrazole
N-R*-(Lo)r—tetrazole (i) R® RZH
H .~ RS N ©
0
1
R Te HoRS (iii-a)

[0388] Compounds of Formula (I) may be prepared as shown in General Scheme 3, through the
alkylation of indolinone (vi), or salt thereof, followed by hydrolysis, to provide indolinone(acetic acid) (i),
or salt thereof. Then, amide coupling (and subsequent hydrolysis when the target is a carboxylic acid and
not a tetrazole) provides the target carboxylic analog (v) or (v—a), or salt thercof, or target tetrazole analog

(ili—a), or salt thereof, wherein the starting material indolinone (vi), aminoester (iv) and aminotetrazole
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(ii) are either commercially available or known in the chemical literature, unless otherwise indicated, and
the dashed lines correspond to an optional spirofused cycloalkyl.
General Scheme 4
(4A)
|

NH
\L-
O "'NH 0_ O—
OCuI Nal,L dioxane Ph oTf 0 LiOH,MeOH,H,0
step 1 CuDMF F,c step 3

v . step 2 Lo
s-o (vii) e (V|||) - (ix)
o]
OH R, )—OH

N—R"

N O  1.HATU, DMF, (iv) //&
o o}
F.C 2. NaOH, H,0, MeOH N o
l\‘ S (x) F3C . (xi)

steps4and 5

(4B)
y Rz RE Rz
RE o PG R® : o PG R6 o PG m OH
R R RS R®
(vu) (viii) (ix)
Option 1:
R7 R7
3 N-R*(L -
R RzR «(L2n—CO,-PG R3 N-R*~(Lp)n—CO,H
N —R*-(L2)—CO,-PG {iv) R6
]@;2: v
5
6" R5R 6" 5R5
Option 2:
R7
~ . 2R3 N—R*-(Lo)n—tetrazole
N-R*~(L)—tetrazole (i) R* R
H : R6 N ©
(0]
FsC

Yo dors (D)

[0389] Compounds of Formula (I) may be prepared as shown in General Scheme 4, through the

transhalogenation of bromo indolinone (vii), or salt thercof, wherein PG is a protecting group, such as an
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Cisalkyl, Csaryl, or an aryl-Ci_¢ alkyl group, wherein the alkyl and aryl are optionally substituted with
one or more halo, Cialkyl, or C,. alkoxy groups, to form an iodo indolinone (viii), or salt thereof, then
copper coupling to afford the —CF3 analog (ix), or salt thereof, then ester hydrolysis to provide carboxylic
acid intermediate (x), or salt thereof, followed by amide coupling with (iv) or (ii), or salt thercof (and
subsequent hydrolysis when the target is a carboxylic acid and not a tetrazole) to provide the carboxylic
target analogs (xi) or (v—b), or salt thereof, or tetrazole target analog (iii—b), or salt thercof, wherein the
starting material indolinone (vii) aminoester (iv) and aminotetrazole (ii) are either commercially
available, known in the chemical literature, or prepared through previous schemes herein, unless
otherwise indicated, and the dashed lines correspond to an optional spirofused cycloalkyl.

General Scheme 5

(5A)

0_

—~

OH

—~

N © (xii)
(0]
Br Pd(dppf)Cly,Na,CO5
\ dioxane, H,0,60°C

N O LioH,MeOH,H,0 N ©
o o
R“| Step z Rlll

(i) step 1 (i) S (i)
(o)
RI\ OH
N_RII
1. HATU, DMF, (iv)
S
2. NaOH, H,0, MeOH N o
steps 3and 4 R™
L (xv)
(5B)
o 0 s O 3 0
RE R2 M Rl R®' R2§//< RS st/[(
6 o-PG R-
- J e RS N O-PG R® N OH
o i 5 —» o)
Br ! 1
. o5R% R ® "
Re" R (vii) re" ROR (xiii) o ROR (xiv)
Option 1:
R? !
3 N—R*(Lp)—CO,- R
RY RE R2R (L2h-co-Pe 6 2R3 N_R4_(L2)n_C02H
IN_R4'(L2)n—C02-PG (iv) RS © g
' N R® N °
» o T
g 5 1 0 (v)
RE" R5R R r6" RS R®
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Option 2:
R7
RY . 2R3 N—R*-(L2)y—tetrazole
N—R*-(Lo)—tetrazole (i) R*R
H - RS N o
(0]
1 T
R RE" R5 Rrs (iii-c)

[0390] Compounds of Formula (I) may be prepared in a process as shown in General Scheme 5, through
the palladium cross—coupling of indolinone (vii), or salt thereof, with a coupling partner (xii), or salt
thereof, such as R"-X or R!-X, wherein X a leaving group, and R"” or R! is C1—Csalkyl, C,—Cs alkenyl,
Cr—Csalkynyl, Ci—Cehaloalkyl, Ci—Cs alkoxy, or Cs—Ciz cycloalkyl, to furnish the alkylated ester product
(xiii), or salt thereof, which is then hydrolyzed to the carboxylic acid intermediate (xiv), or salt thereof.
As used herein, a “leaving group” is an art—understood term referring to a molecular fragment that departs
with a pair of electrons in heterolytic bond cleavage, wherein the molecular fragment is an anion or
neutral molecule. In some embodiments, X is a boronic acid or boronic ester. See, for example, Smith,
March Advanced Organic Chemistry 6th ed. (501-502). Exemplary leaving groups include, but are not
limited to, halo (e.g., chloro, bromo, i0do) and sulfonyl substituted hydroxyl groups (e.g., tosyl, mesyl,
besyl). Amide coupling (and subsequent hydrolysis when the target is a carboxylic acid and not a
tetrazole) with aminoester (iv), or salt thereof, or aminotetrazole (ii), or salt thereof, then provides the
target analogs, carboxylic acid target analogs (xv) or (v—c), or salt thereof, and tetrazole target analog (iii—
¢), or salt thereof, wherein starting material bromoindolinone (vii), coupling partner (xii), aminoester (iv),
and aminotetrazole (ii) are either commercially available, known in the chemical literature, or prepared
through previous schemes herein, unless otherwise indicated, and the dashed lines correspond to an

optional spirofused cycloalkyl.
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General Scheme 6

(6A)
0— 0—
\(0\ ~&7 = %
N N o 5 N N 00 | © N N_ O LioH,MeOHH,0
l T BBPh. DOM 0°C ' t-BuOK, THF '
PPhs,DCM,0°C F ’ F tep 3
Y step 1 step 2 step
-t (vi) =" (xvi) -t (evil)
O
rad U
1. HATU, DMF, (iv) %
N © ©
R P o] 2. NaOH, H,0, MeOH - o]
. steps4and 5
oL (xviii) : (xix)
(6B)
0 [0} O
r o S 0 e W ., o
0O ——» O 3 O — o
R' R! R 5 R
R6u R5 R5 R6" R5 R5 R6" R5R R6" R5 R5
(vi) (xvi) (xvii) (xviii)
Option 1:
R’ R7
N-R*-(Lo)—CO,- \
R‘7 RS' % ( 2)n COZ PG . N_R4_(L2)n—COZH
N-R*-(Loh—CO,-PG (i R
¥ 2)n 2 (iv) RS N o} RS N o
—_
o (o}
R . 1 O (v-d)
. R
RG R5R Rsu R5 R5
Option 2:
R? N R*-~(L2)n—tetrazole
N-R*-(Lo)—tetrazole (i)
H 0
: o

RS N
o)
R! "~ Tows

(iii-d)

PCT/US2023/066934

[0391] Compounds of Formula (I), wherein R* and R? are joined to form a C; cycloalkyl, may be

prepared in a process as shown in General Scheme 6, through the substitution of indolinone (vi), or salt

thereof, with an alkyl (e.g., methyl) propiolate, wherein PG is an Cisalkyl, Csaryl, or an aryl-Ci.s alkyl

group, wherein the alkyl and aryl are optionally substituted with one or more halo, Cisalkyl, or Ci
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alkoxy groups, to provide the alpha,beta—unsaturated ester (xvi), or salt thereof, followed by

cyclopropanation of the alkenyl moiety (such as by Corey—Chaykovsky cvclopropanation) to provide

cyclopropanated intermediate (xvii), or salt thercof. Hydrolysis to the carboxylic acid intermediate (xviii),

or salt thercof, followed by amide coupling (and subsequent hydrolysis when the target is a carboxylic
acid and not a tetrazole) with aminoester (iv), or salt thereof, or aminotetrazole (ii), or salt thercof, then
provides the target analogs, wherein indolinones (vi), amino esters (iv) and aminotetrazoles (i) are cither
commercially available, known in the chemical literature, or prepared through previous schemes herein,
unless otherwise indicated, and the dashed lines correspond to an optional spirofused cycloalkyl.

General Scheme 7

(7A)
O
H H /_<
N o NIS, AcOH . 0 Cuy0, NaOH_
X step 1 NaH DMF 0O Py, H,0
: step 2 step 3
(xx) (xxi) (XX")
o% on $on
N R
0 O 1.HATU, DMF, (iv) OH //Qo
(0] N
2. NaOH, H,0, MeOH 0]
step 4 X
; K steps 4 and 5 .
T (xxiii) - {xxiv) Vo baxv)
(7B)
0 R® O
y % I RZ\}/(
R® H RS X 0PGRS N O-PG
o R2R o
— 0 —  » —
R’ 5 R’ R 5
.« SR 5 . "
RS" R (xx) 5" R°R {xxi) RS R° R (oxi)
2R3 0 R3 0]
o 1 ) Ho PG ' RzH
R N RS N OH
o e o) —_—
R! 5 R! s
re' ROR (xxiii) R6" RSR (xxiv)
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Option 1:
R? 7
3 N-R*-(Lo)n—CO,- R
R‘7 oH R2R (L2)n CO.-PG 2R3 N_R4_(L2)n—002H
N-R*-(L9h—CO,-PG  (iv) R® 0 F
Y N RS N O
- o >
R? 5 1 0 e
i R
re" RSR RE" R® R®
Option 2:
R7
/7 2R3 N=R*-(Lo)n—tetrazole
N-R*-(Ly)r—tetrazole (i) OHR
H » R N ©
O
1
R Yo RS rs (iii-e)

[0392] Compounds of Formula (T), wherein R* is —OH and R! is —Br or —Cl, may be prepared in a
process as shown in General Scheme 7, through the iodination of indolinone (xx), or salt thereof, then
alkylation to provide (xxii), or salt thereof. Oxidation to the phenol (xxiii), or salt thereof, then hydrolysis
to the carboxylic acid intermediate (xxiv), or salt thereof, and amide coupling (and subsequent hydrolysis
when the target is a carboxylic acid and not a tetrazole) then provides the carboxylic acid target analogs
(xxv) or (v—e), or salt thercof, and tetrazole target analog (iii—e), or salt thercof, wherein indolinones (xx),
amino esters (iv) and aminotetrazoles (ii) are either commercially available, known in the chemical
literature, or prepared through previous schemes herein, and X and R! is chloro or bromo, unless

otherwise indicated, and the dashed lines correspond to an optional spirofused cycloalkyl.
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General Scheme 8
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Option 2:
R7
R? 2R3 N—R*-(Lo)n—tetrazole
N-R*-(Ly)r—tetrazole (i) F R
H - RG N O
o]
1
R RE" RS rs  (iii-f)

[0393] Compounds of Formula (I), wherein R is —F and R' is —Br or —Cl, may be prepared in a process
as shown in General Scheme 8, through the alkylation of indolinone (xxvi), or salt thereof, to provide
(xxvil), or salt thereof, followed by halogenation (e.g., bromination or chlorination, wherein X or R! is —
Br or —Cl) provide halogenated intermediate (xxviii), or salt thereof. N—alkylation to provide the ester
(xxix), or salt thereof, followed by hydrolysis to provide the carboxylic acid intermediate (xxx), or salt
thereof, then amide coupling (and subsequent hydrolysis when the target is a carboxylic acid and not a
tetrazole) provides the carboxylic target analog (xxxi) or (v—f), or salt thereof, and tetrazole target analog
(iii—f), or salt thercof, wherein the indolinones (xxvi), aminoesters (iv), and aminotetrazoles (ii) are cither
commercially available, known in the chemical literature, or prepared through previous schemes herein,
unless otherwise indicated, and the dashed lines correspond to an optional spirofused cycloalkyl.

General Scheme 9

(9A)
OH % - OH
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[0394] Compounds of Formula (I), wherein R! is —Br and R® is C1—Cs alkoxy (e.g., —OR®, wherein R is
C1—Csalkyl), may be prepared in a process as shown in General Scheme 9, through the alkylation of
hydroxyindolinone carboxylic acid (xxiv), or salt thereof, then ester hydrolysis to provide carboxylic acid
mtermediate (xxxiii), or salt thereof. Amide coupling (and subsequent hydrolysis when the target is a
carboxylic acid and not a tetrazole) then provides the carboxylic acid target analog (xxxiv) and (v—g), or
salt thereof, and the tetrazole target analog (iii—g), or salt thercof, wherein indolinones (xxiv), aminoesters
(iv), and aminotetrazoles (ii) are either commercially available, known in the chemical literature, or
prepared through previous schemes herein, unless otherwise indicated, and the dashed lines correspond to

an optional spirofused cycloalkyl.
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[0395] Compounds of Formula (I), wherein R! is -1 or —Br and R® is ~OH, may be prepared in a process
as shown in General Scheme 10, through the amide coupling of (xxiv), or salt thercof, to provide the
ester intermediate (xxxv), or salt thereof, wherein PG is a protecting group, such as an Cisalkyl, Csaryl,
or an aryl-Ci.s alkyl group, wherein the alkyl and aryl are optionally substituted with one or more halo, C:.
¢ alkyl, or Cisalkoxy groups, then copper—mediated transhalogenation (and subsequent hydrolysis when
the target is a carboxylic acid and not a tetrazole) to provide the carboxylic acid target analog (xxxvii) or
(v=h), or salt thereof, and the tetrazole target analog (iii-h—a) and (iii-h-b), or salt thercof, wherein
indolinones (xxiv), aminoesters (iv), and aminotetrazoles (ii) are either commercially available, known in
the chemical literature, or prepared through previous schemes herein, unless otherwise indicated, and the
dashed lines correspond to an optional spirofused cycloalkyl.

General Scheme 11
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[0396] Compounds of Formula (I), wherein R* is —OH, may be prepared in a process as shown in
General Scheme 11, through the esterification of the carboxylic acid (xxiv), or salt thereof, to provide the
ester intermediate (xxxviii), or salt thereof, then palladium coupling with to provide with a coupling
partner (xii), or salt thereof, such as R"—X or R!-X, wherein X a leaving group and R” or R! is C;—Cs
alkyl, C;—Csalkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, C,—Cs alkoxy, or Cs—Ciz cycloalkyl, which may be
optionally substituted as defined herein, to furnish the alkylated ester product (xxxix), or salt thereof.
Hydrolysis and amide coupling (and subsequent hydrolysis when the target is a carboxylic acid and not a
tetrazole) then provides the carboxylic acid target analog (xli) or (v—i), or salt thereof, and the tetrazole
target analog (iii—i), or salt thereof, wherein the indolinones (xxiv), aminoesters (iv), and aminotetrazoles
(ii) are either commercially available, known in the chemical literature, or prepared through previous
schemes herein, unless otherwise indicated, and the dashed lines correspond to an optional spirofused

cycloalkyl.
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[0397] Compounds of Formula (I), wherein R® is C1—Cs alkoxy (e.g., ~OR®®, wherein R® is C,—C alkyl)
and R! is —Br, may be prepared in a process as shown in General Scheme 12, through the alkylation of
(xlii), or salt thereof, to provide the dialkylated product (xliii), or salt thereof, followed by bromination to
provide the brominated intermediate (xliv), or salt thereof, and N-alkylation to provide the ester
intermediate (x1v), or salt thereof. Hydrolysis and amide coupling (and subsequent hydrolysis when the
target is a carboxylic acid and not a tetrazole) then provides the carboxylic acid target analog (xlvii) or
(v=h), or salt thereof, and the tetrazole target analog (iii—1), or salt thercof, wherein the indolinones (xlii),
aminoesters (iv), and aminotetrazoles (ii) are either commercially available, known in the chemical
literature, or prepared through previous schemes herein, unless otherwise indicated, and the dashed lines

correspond to an optional spirofused cycloalkyl.

(3) Biological Assays

[0398] Compounds designed, selected 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 molecules can be characterized by conventional
assays, including but not limited to those assays described below, to determine whether they have 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 elucidating the same as described in the art and are found in the current general knowledge.

[0399] 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 described herein for activity, using techniques
known in the art. General methodologies for performing high—throughput screening are described, for
example, in Devlin (1998) High Throughput Screening, Marcel Dekker; and U.S. Patent No. 5,763,263.
High—throughput assays can use onc or more different assay techniques including, but not limited to,
those described below.

[0400] Various in vitro or in vivo biological assays are may be suitable for detecting the effect of the
compounds of the present disclosure. Thesc in vitro or in vivo biological assays can include, but arc not

limited to, enzymatic activity assays, clectrophoretic mobility shift assays, reporter gene assays, binding
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assays, cellular assays (cell lines, primary cells and whole blood), in vitro cell viability assays, as well as
assays for determining NLRP3 potency, unbound clearance, solubility, and permeability.

[0401] In some embodiments, the compounds of the instant disclosure may be tested for their human-
NLRP3 inhibitory activity using known procedures, such as the methodology reported in Coll et al. Nar
Med. (2015) 21(3):248-255. See also the Examples, Biological Assay Methods section.

[0402] In some embodiments, the compounds of the instant disclosure may be tested for unbound
clearance (Clu) following known procedures, such as described in Miller et al., J. Med. Chem. (2020)
63:12156-12170. For example, unbound clearance (Clu) may be calculated by dividing total clearance
(*CL’ in mL/min/kg) as measured in blood or plasma by the unbound fraction in plasma (fu).

[0403] In some embodiments, the solubility of compounds of the instant disclosure may be determined
following known procedures, such as described in Alsenz and Kansy, Advanced Drug Delivery

Reviews (2007) 59:546-567, and Wang et 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 in mM by LC-MS/MS. Thermodynamic solubility
in physiologically relevant media may be measured by LC-MS/MS, after a twenty-four-hour incubation,

followed by filtration, and reported in mg/mL.

(4) Pharmaceutical Compositions

[0404] In some aspects, the present disclosure provides a pharmaceutical composition comprising a
compound of Formula (I), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer,
tautomer, isotopic derivative, prodrug or polymorph thereof, as an active ingredient, and one or more of a
pharmaceutically acceptable diluent, carrier, or excipient. In some embodiments, the present disclosure
provides a pharmaceutical composition comprising a compound of Formula (I) selected from Tables 1 or
2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic
derivative, prodrug or polymorph thereof, and one or more of a pharmaceutically acceptable diluent,
carrier, or excipient. In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound of Formula (I) selected from Table 1, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof, and
one or more of a pharmaceutically acceptable diluent, carrier, or excipient. In some embodiments, the
present disclosure provides a pharmaceutical composition comprising a compound of Formula (I) selected
from Table 2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer,
1sotopic derivative, prodrug or polymorph thereof, and one or more of a pharmaceutically acceptable

diluent, carrier, or excipient.
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[0405] The pharmaceutical composition may be administered orally, nasally, transdermally, pulmonary,
ihalationally, buccally, sublingually, intraperitoneally, subcutaneously, intramuscularly, intravenously,
rectally, intrapleurally, intrathecally and parenterally. In one embodiment, the pharmaceutical
composition is administered orally.

[0406] The compound of Formula (I) can be formulated for oral use, e.g., for example as tablets, pills,
hard or soft capsules (each of which includes sustained release or timed release formulations), lozenges,
suspensions (e.g., aqueous or oily suspensions), emulsions, powders (e.g., dispersible powders), granules,
syrups, elixirs, and tinctures; for topical use (for example as creams, ointments, gels, or aqueous or oily
solutions or suspensions); for administration by inhalation (for example as a finely divided powder or a
liquid acrosol); for administration by insufflation (for example as a finely divided powder) or for
parenteral administration (for example as a sterile aqueous or oily solution for intravenous (bolus or in—
fusion), subcutancous, intramuscular, intraperitoneal or intramuscular dosing or as a suppository for rectal
dosing); or transdermal (e.g., patch) administration, all using forms well known to those of ordinary skill
in the pharmaceutical arts.

[0407] Routes of administration include, but are not limited to, oral (e.g. by ingestion); buccal;
sublingual; transdermal (including, e.g., by a patch, plaster, etc.); transmucosal (including, e.g., by a
patch, plaster, etc.); intranasal (e.g., by nasal spray); ocular (e.g., by eye drops); pulmonary (e.g., by
inhalation or insufflation therapy using, e.g., via an acrosol, e.g., through the mouth or nose); rectal (e.g.,
by suppository or enema); vaginal (e.g., by pessary); parenteral, for example, by injection, including
subcutaneous, intradermal, intramuscular, intravenous, intra-arterial, intracardiac, intrathecal, intraspinal,
itracapsular, subcapsular, intraorbital, intraperitoneal, intratracheal, subcuticular, intraarticular,
subarachnoid, and intrasternal; by implant of a depot or reservoir, for example, subcutancously or
intramuscularly.

[0408] The formulation may be in the form of an aqueous solution comprising an aqueous vehicle. The
aqueous vehicle component may comprise water and at least one pharmaceutically acceptable excipient.
Suitable acceptable excipients include a solubility enhancing agent, chelating agent, preservative, tonicity
agent, viscosity/suspending agent, buffer, and pH modifying agent, and a mixture thereof.

[0409] Any suitable solubility enhancing agent can be used. Examples of a solubility enhancing agent
include cyclodextrin, such as those selected from the group consisting of hydroxypropyl-p—cyclodextrin,
methyl-pf—cvclodextrin, randomly methylated—p—cyclodextrin, ethylated—p—cyclodextrin, triacetyl-p—
cyclodextrin, peracetylated—B—cyclodextrin, carboxymethyl-B—cyclodextrin, hydroxyethyl—p—
cyclodextrin, 2-hydroxy—3—(trimethylammonio)propyl-B-cyclodextrin, glucosyl-p—cyclodextrin,
sulfated B—cyclodextrin (S——CD), maltosyl-p—cyclodextrin, f—cyclodextrin sulfobutyl cther, branched—
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P—cyclodextrin, hydroxypropyl-y—-cyclodextrin, randomly methylated—y—cyclodextrin, and trimethyl—y—
cyclodextrin, and mixtures thereof.

[0410] Any suitable chelating agent can be used. Examples of a suitable chelating agent include those
selected from the group consisting of ethylenediaminetetraacetic acid and metal salts thereof, disodium
edetate, trisodium edetate, and tetrasodium edetate, and mixtures thercof.

[0411] Any suitable preservative can be used. Examples of a preservative include those selected from the
group consisting of quaternary ammonium salts such as benzalkonium halides (preferably benzalkonium
chloride), chlorhexidine gluconate, benzethonium chloride, cetyl pyridinium chloride, benzyl bromide,
phenylmercury nitrate, phenylmercury acetate, phenylmercury neodecanoate, merthiolate, methylparaben,
propylparaben, sorbic acid, potassium sorbate, sodium benzoate, sodium propionate, cthyl p—
hydroxybenzoate, propylaminopropyl biguanide, and butyl-p-hydroxybenzoate, and sorbic acid, and
mixtures thereof.

[0412] The aqueous vehicle may also include a tonicity agent to adjust the tonicity (osmotic pressure).
The tonicity agent can be selected from the group consisting of a glycol (such as propylene glycol,
diethylene glycol, triethylene glycol), glycerol, dextrose, glycerin, mannitol, potassium chloride, and
sodium chloride, and a mixture thereof.

[0413] The aqueous vehicle may also contain a viscosity/suspending agent. Suitable viscosity/suspending
agents include those selected from the group consisting of cellulose derivatives, such as methvl cellulose,
ethyl cellulose, hydroxyethylcellulose, polyethylene glycols (such as polyethylene glycol 300,
polyethylene glycol 400), carboxymethyl cellulose, hydroxypropylmethyl cellulose, and cross—linked
acrylic acid polymers (carbomers), such as polymers of acrylic acid cross—linked with polyalkenyl ethers
or divinyl glycol (Carbopols — such as Carbopol 934, Carbopol 934P, Carbopol 971, Carbopol 974 and
Carbopol 974P), and a mixture thercof.

[0414] In order to adjust the formulation to an acceptable pH (typically a pH range of about 5.0 to about
9.0, more preferably about 5.5 to about 8.5, particularly about 6.0 to about 8.5, about 7.0 to about 8.5,
about 7.2 to about 7.7, about 7.1 to about 7.9, or about 7.5 to about 8.0), the formulation may contain a
pH modifying agent. The pH modifying agent is typically a mineral acid or metal hydroxide base,
selected from the group of potassium hydroxide, sodium hydroxide, and hydrochloric acid, and mixtures
thereof, and preferably sodium hydroxide and/or hydrochloric acid. These acidic and/or basic pH
modifying agents are added to adjust the formulation to the target acceptable pH range. Hence it may not
be necessary to use both acid and base — depending on the formulation, the addition of one of the acid or
base may be sufficient to bring the mixture to the desired pH range.

[0415] The aqueous vehicle may also contain a buffering agent to stabilize the pH. When used, the buffer

is selected from the group consisting of a phosphate buffer (such as sodium dihydrogen phosphate and
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disodium hydrogen phosphate), a borate buffer (such as boric acid, or salts thercof including disodium
tetraborate), a citrate buffer (such as citric acid, or salts thereof including sodium citrate), and e—
aminocaproic acid, and mixtures thereof.

[0416] The formulation may further comprise a wetting agent. Suitable classes of wetting agents include
those selected from the group consisting of polyoxypropylene—polyoxyethylene block copolymers
(poloxamers), polvethoxylated cthers of castor oils, polyoxyethylenated sorbitan esters (polysorbates),
polymers of oxyethylated octyl phenol (Tyloxapol), polvoxyl 40 stearate, fatty acid glycol esters, fatty
acid glyceryl esters, sucrose fatty esters, and polyoxyethylene fatty esters, and mixtures thereof.

[0417] Oral compositions generally include an inert diluent or an edible pharmaceutically acceptable
carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the active compound can be incorporated with excipients and used in the form
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for use as a
mouthwash, wherein the compound in the fluid carrier is applied orally and swished and expectorated or
swallowed. Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as
part of the composition. The tablets, pills, capsules, troches and the like can contain any of the following
mgredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth
or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or
cormn starch; a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide:
a sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring.

[0418] Compositions intended for oral use may further contain, for example, one or more coloring,
sweetening, flavoring and/or preservative agents.

[0419] Compounds of Formula (I), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stercoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof, or a pharmaceutical
composition comprising same, may be administered alone as a sole therapy or can be administered in
addition with one or more other substances and/or treatments. Such conjoint treatment may be achieved
by way of the simultaneous, sequential or separate administration of the individual components of the
treatment.

[0420] For example, therapeutic effectiveness may be enhanced by administration of an adjuvant (i.e. by
itself the adjuvant may only have minimal therapeutic benefit, but in combination with another
therapeutic agent, the overall therapeutic benefit to the individual is enhanced). Alternatively, by way of
example only, the benefit experienced by a subject may be increased by administering the compound of
Formula (I) with another therapeutic agent (which also includes a therapeutic regimen) that also has

therapeutic benefit.
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[0421] In the instances where the compound of Formula (I) 1s administered in combination with other
therapeutic agents, the compound need not be administered via the same route as other therapeutic agents,
and may, because of different physical and chemical characteristics, be administered by a different route.
For example, the compound of Formula (I) may be administered orally to generate and maintain good
blood levels thercof, while the other therapeutic agent may be administered intravenously.

[0422] The particular choice of other therapeutic agent will depend upon the diagnosis of the attending
physicians and their judgment of the condition of the individual and the appropriate treatment protocol.
According to this aspect of the disclosure there is provided a combination for use in the treatment of a
disease or disorder comprising a compound of Formula (I) and another therapeutic agent.

[0423] According to a further aspect of the disclosure there is provided a pharmaccutical composition
comprising a compound of Formula (I), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stercoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof, in combination with another

therapeutic agent, and a pharmaceutically excipient.

(5) Methods of Use and Treatment

[0424] Compounds of Formula (I) have been found useful as inhibitors of NLRP3 activity.

[0425] In some embodiments, a compound of Formula (I) modulates NLRP3. In some embodiments,
modulation 1s inhibition.

[0426] In some aspects, provided is a method of treating a discase or disorder in a subject in need thereof,
comprising administering to the subject an effective amount of a compound of Formula (I) or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative,
prodrug or polymorph thereof, or a pharmaceutical 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 is treated.

[0427] In some aspects, provided is a method of treating a discase or disorder in a subject in need thereof,
comprising administering to the subject a compound of Formula (I) or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative, prodrug or polvmorph thereof, or a
pharmaceutical composition comprising same.

[0428] In some aspects, provided is a method of therapeutically treating a disease or disorder disclosed
herein in a subject in need thereof, comprising administering to the subject a therapeutically effective
amount of a compound of Formula (I) or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stercoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof, or a pharmaceutical

composition comprising same .
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[0429] In some aspects, provided is a method of treating a disease or disorder disclosed herein in a subject
in need thereof, comprising administering to the subject a compound of Formula (I) or a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative, prodrug or
polymorph thereof, or a pharmaceutical composition comprising same.

[0430] In some aspects, provided is a method of prophylactically treating a disease or disorder disclosed
herein in a subject in need thereof, comprising administering to the subject a prophylactically effective
amount of a compound of Formula (I) or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tautomer, isotopic derivative, prodrug or polymorph thereof, or a pharmaceutical
composition comprising same.

[0431] In some aspects, provided is a method of prophylactically treating a discase or disorder disclosed
herein in a subject in need thereof, comprising administering to the subject a compound of Formula (I) or
a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopic derivative,
prodrug or polymorph thereof, or a pharmaceutical composition comprising same.

[0432] In some aspects, the present disclosure provides a compound of the present disclosure or a
pharmaceutically acceptable salt thereof for use in modulating NLRP3.

[0433] In some aspects, the present disclosure provides a compound of the present disclosure or a
pharmaceutically acceptable salt thereof for use in treating a discase or disorder disclosed herein.

[0434] In some aspects, the present disclosure provides use of a compound of the present disclosure or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for inhibiting NLRP3
activity.

[0435] In some aspects, the present disclosure provides use of a compound of the present disclosure or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating a disease or
disorder disclosed herein.

[0436] In some embodiments, the disease or disorder is a disease or disorder in which NLRP3 activity is
implicated.

[0437] 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
discase of the muscles, an inflammatory disorder, an autoimmune 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 theumatic disease, a psychological discase, graft
versus host disease, pain (including disorders related to pain management, such as allodynia), or an
NLRP3-related disease in a subject that has been determined to carry a germline or somatic non-silent

mutation in NLRP3.
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[0438] In some embodiments, the disease or disorder is a disease or disorder of central nervous system
and/or peripheral nervous system (“PNS”), such as dementia, Alzheimer’s disease (“AD”) epilepsy,
traumatic brain injury (“TBI”), multiple sclerosis (“MS?), a developmental disturbance, acute
disseminated encephalopathy, transverse myelitis, Parkinson’s disecase (“PD”), amyotrophic lateral
sclerosis (“ALS”), Huntington’s disease (“HD”), or spinal cord injury.

[0439] In some embodiments, the disease or disorder is a primary neurological discase of the muscle,
such as a dystrophy or spinal muscular atrophy.

[0440] In some embodiments, the disease or disorder is an inflammatory disorder, such as gout or anemia
of inflammation.

[0441] In some embodiments, the discase or disorder is an autoimmune discase, such as ulcerative colitis.
[0442] In some embodiments, the disease or disorder is cancer, such as skin cancer or colon cancer.
[0443] In some embodiments, the disease or disorder is an infection, such as a neuro-infection.

[0444] In some embodiments, the disease or disorder is a metabolic disease, such as diabetes, e.g., type 2
diabetes.

[0445] In some embodiments, the disease or disorder is a cardiovascular disease, such as stroke.

[04406] In some embodiments, the discase or disorder is a respiratory discase, such as asthma (e.g.,
steroid-resistant asthma, severe steroid-resistant asthma) or chronic obstructive pulmonary discase
(“COPD").

[0447] In some embodiments, the disease or disorder is a kidney disease, such as acute kidney disease, a
chronic kidney disease, or a rare kidney disease.

[0448] In some embodiments, the disease or disorder is a liver disease, such as nonalcoholic fatty liver
discase (NAFLD) or non-alcoholic steatohepatitis (NASH).

[0449] In some embodiments, the disease or disorder is an ocular disease, such as optic neuritis or
macular degeneration.

[0450] In some embodiments, the disease or disorder is a skin disease, such as psoriasis, hidradenitis
suppurativa (HS), or atopic dermatitis.

[0451] In some embodiments, the disease or disorder is a lymphatic disease.

[0452] In some embodiments, the disease or disorder is a theumatic disease, such as osteoarthritis,
dermatomyositis, Still’s disease, or juvenile idiopathic arthritis.

[0453] In some embodiments, the disease or disorder is a psychological disease, such as a
neuropsychiatric condition, including depression, major depressive disorder, or refractory depression.
[0454] In some embodiments, the disease or disorder is a graft versus host disease,

[0455] In some embodiments, the discase or disorder is pain (including disorders related to pain

management), such as pain management addiction, osteoarthritis pain, or allodynia.
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[0456] In some embodiments, the NLRP3-related disease in a subject that has been determined to carry a
germline or somatic non-silent mutation in NLRP3 is cryopyrin-associated autoinflammatory syndrome.
In some embodiments, the cryopyrin-associated autoinflammatory syndrome is familial cold
autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem inflammatory
discase (NOMID).

[0457] In some embodiments, the disease or disorder 1s dementia, Alzheimer’s discase (“AD?), epilepsy,
traumatic brain injury (“TBI”), multiple sclerosis (“MS”), developmental disturbances, acute
disseminated encephalopathy, transverse myelitis, Parkinson’s disease (“PD”), amyotrophic lateral
sclerosis (“ALS”), spinal muscular atrophy, Huntington’s disease (“HD?), a spinal cord injury, a
dystrophy, a necuro-infection, a pain management addiction, a neuropsychiatric condition (e.g. depression,
major depressive disorder, refractory depression), neonatal onset multisystem inflammatory disease
(“NOMID”), asthma, osteoarthritis, ulcerative colitis, gout, anemia of inflammation, Still’s disease,
chronic obstructive pulmonary disease (“COPD”), osteoarthritis pain, or hidradenitis suppurativa.

[0458] In other aspects, provided is a method of inhibiting NLRP3 activity (e.g., in vitro or in vivo) in a
cell, comprising contacting the cell with an effective amount of a compound of Formula (I), or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopic derivative,

prodrug or polymorph thereof.

(6) Additional Embodiments
[0459] Embodiments 1-36 are further contemplated herein.
[0460] Embodiment 1: A compound of Formula (I):

R7
RG' R2R3 N_R‘}Z
R® N (o)
0]
R1
5
6" R5R
R @

or a pharmaccutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, or tautomer thercof,
wherein:

R! is halo, nitrile, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, C,—Cs alkoxy, or
Cs—Ciz cycloalkyl;

each R? and R? independently is H, C1—Cs alkyl, C:—Cs alkenyl, C2—Cs alkynyl, C,—Cs haloalkyl,
C1—Cs alkoxy, C3—Cyz cycloalkyl, 3—to 12-membered heterocyclyl, Cs—Cio aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
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heteroaryl is optionally substituted with one or more halo, cyano, hydroxy, amino, C1—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy, or

R? and R? cyclize, together with the atom to which they are attached, to form a C3-Ciz cycloalkyl
or 3—to 12-membered heterocyclyl, wherein the cycloalkyl or heterocyclyl is optionally substituted with
one or more halo, cyano, hydroxy, amino, C,—Cs alkyl, C.—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or
C1—Cs alkoxy;

R*is C1—Cs alkyl, —(CH,),~(Cs—C\2 cycloalkyl), —(CH,)y—(3— to 12-membered heterocyclyl), Co—
Cyo aryl, or -(CHz)y—(5— to 10-membered heteroaryl), wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, cyano, hydroxy, amino, C1—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

Z is a —(CHz)—(carboxylic acid) or —(CHy)s—tetrazole;

each R’ is independently C1—Cs alkyl, wherein the alkyl is optionally substituted with one or more
halo, cyano, hydroxy, amino, C1—Cs alkyl, C.—Cs alkenyl, C>—Cs alkynyl, C1—Cs haloalkyl, or C,—Cs
alkoxy, or

both R’ cyclize, together with the atom to which they are attached, to form a C3-Ci» cycloalkyl
optionally substituted with one or more halo, cyano, hydroxy, amino, C1—Cs alkyl, Co>—Cs alkenyl, Co—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R®is H, halogen, —OH, C—Cs alkyl, C—Cs alkenyl, C.—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs

alkoxy;

R¢ is H, halogen, -OH, C,—Cs alkyl, C>—Cs alkenyl, C>—Cs alkynyl, C1—Cs haloalkyl, or C;—Cs
alkoxy;

R¢" is H, halogen, —OH, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs
alkoxy;

R’ is independently H or C,-C4 alkyl;

n is an integer from 0-3; and

p is an integer from 0-2.
[0461] Embodiment 2: The compound of Embodiment 1, wherein:

R! is bromo, chloro, nitrile, C,—Cs alkyl, C,—Cs haloalkyl, or Cs—C), cycloalkyl;

each R? and R® independently is H, C,—Cs alkyl, C,—Cs haloalkyl, C3—C)» cycloalkyl, 3—to 12—
membered heterocyclyl, Ce—Cio aryl, or 5— to 10-membered heteroaryl, where the alkyl, haloalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, cyano,
hydroxy, amino, C1—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy, or

R? and R® cyclize together to form a C3—Ciz cycloalkyl or 3— to 12-membered heterocyclyl,

wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, cyano, hydroxy,
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amino, C1—Cs alkyl, C,—Cs alkenyl, C+—Cs alkynyl, Ci—Cs haloalkyl, or Ci—Cs alkoxy;

R*is an n—propyl, —(CH.),~(C3—Ci> cycloalkyl), —(CH,)y—(3— to 12-membered heterocyclyl), Cs—
Cyp aryl, or -(CHz)y—(5—to 10-membered heteroaryl), wherein the n—propyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl is optionally substituted with one or more halo, cyano, hydroxy, amino, C1—Cs alkyl,
C»—Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

Z 1s a -(CHz)—(carboxylic acid) or —(CHy)s—tetrazole;

each R is C1—Cs alkyl optionally substituted with one or more halo, cyano, hydroxy, amino, Ci—
Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C;—Cs alkoxy, or

both R® cyclize, together with the atom to which they are attached, to form a Cs-Ci2 cycloalkyl
optionally substituted with one or more halo, cyano, hydroxy, amino, C;—Cs alkyl, C,—Cs alkenyl, C:—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R®is H, halogen, -OH, C,—Cs alkyl, or C,—Cs alkoxy;

R® is H, halogen, -OH, Ci—Cs alkyl, or C;—Cs alkoxy;

R¢ is H, halogen, -OH, C,—Cs alkyl, or C,—Cs alkoxy;

R’ is independently H or C,-C, alkyl;

n is an integer from 0-3; and

p is integer from 0-2.
[0462] Embodiment 3: The compound of any one of the preceding Embodiments 1-2, wherein R! is
bromo, chloro, or nitrile.
[0463] Embodiment 4: The compound of any one of the preceding Embodiments 1-3, wherein R! is
C,—Cs alkyl or C,—Cs haloalkyl.
[0464] Embodiment 5: The compound of any one of the preceding Embodiments 1-4, wherein R' is
Cs—Cy2 cycloalkyl.
[0465] Embodiment 6: The compound of any one of the preceding Embodiments 1-5, wherein each R?
and R? independently is H, C1—Cs alkyl, C1—Cs haloalkyl, C3—C» cycloalkyl, 3—to 12-membered
heterocyclyl, Ce—Cyo aryl, or 5— to 10-membered heteroaryl, where the alkyl, haloalkyl, cycloalkyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, cyano, hydroxy, amino,
C1—Cs alkyl, C»—Cs alkenyl, C»—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy.
[0466] Embodiment 7: The compound of any one of the preceding Embodiments 1-6, wherein R? and
R? cyclize together to form a C3-Ciz cycloalkyl or 3— to 12-membered heterocyclyl, wherein the
cycloalkyl or heterocyclyl is optionally substituted with one or more halo, cyano, hydroxy, amino, C,—Cs
alkyl, C,—Cs alkenyl, C,—C; alkynyl, C,—Cs haloalkyl, or C,—C; alkoxy.
[0467] Embodiment 8: The compound of any one of the preceding Embodiments 1-7, wherein R* is an

n—propyl.
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[0468] Embodiment 9: The compound of any one of the preceding Embodiments 1-8, wherein Z is
carboxylic acid.

[0469] Embodiment 10: The compound of any one of the preceding Embodiments 1-9, wherein Z is
tetrazole.

[0470] Embodiment 11: The compound of any one of the preceding Embodiments 1-10, wherein R’ is
C1—Cs alkyl optionally substituted with one or more halo, cyano, hydroxy, amino, C,—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy.

[0471] Embodiment 12: The compound of any one of the preceding Embodiments 1-11, wherein both
R’ cyclize, together with the atom to which they are attached, to form a Cs—Cy cycloalkyl optionally
substituted with one or more halo, cyano, hydroxy, amino, C1—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl,
C1—Cs haloalkyl, or Ci—Cs alkoxy.

[0472] Embodiment 13: The compound of any one of the preceding Embodiments 1-12, wherein R® is
H.

[0473] Embodiment 14: The compound of any one of the preceding Embodiments 1-13, wherein R is
halogen, ~OH, C,—Cs alkyl, or C,—Cs alkoxy.

[0474] Embodiment 15: The compound of any one of the preceding Embodiments 1-14, wherein R® is
H.

[0475] Embodiment 16: The compound of any one of the preceding Embodiments 1-15, wherein R® is
halogen, —OH, C,—Cs alkyl, or C,—Cs alkoxy.

[0476] Embodiment 17: The compound of any one of the preceding Embodiments 1-16, wherein R®” is
H.

[0477] Embodiment 18: The compound of any one of the preceding Embodiments 1-17, wherein R®” is
halogen, —OH, C,—Cs alkyl, or C,—Cs alkoxy.

[0478] Embodiment 19: The compound of any one of the preceding Embodiments 1-18, wherein R’ is
H.

[0479] Embodiment 20: The compound of any one of the preceding Embodiments 1-19, wherein the
compound is selected from the compounds described in Table 1.

[0480] Embodiment 21: The compound of Embodiment 20, or a pharmaceutically acceptable salt or
stereoisomer thereof.

[0481] Embodiment 22: The compound of Embodiment 20, or a pharmaceutically acceptable salt
thereof.

[0482] Embodiment 23: An isotopic derivative of the compound of any one of the preceding
Embodiments 1-22.
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[0483] Embodiment 24: A pharmaceutical composition comprising the compound of any one of the
preceding Embodiments 1-23 and one or more pharmaceutically acceptable carriers.

[0484] Embodiment 25: A method of treating or preventing an NLRP3-related disease or disorder, the
method comprising administering to the subject a compound of any one of the preceding Embodiments
1-23.

[0485] Embodiment 26: A method of inhibiting NLRP3, the method comprising administering to the
subject a compound of any one of the preceding Embodiments 1-23.

[0486] Embodiment 27: The method of Embodiment 25 or Embodiment 26, wherein the subjectis a
human.

[0487] Embodiment 28: The method of any one of Embodiments 25-27, wherein the NLRP3—related
disease or disorder is inflammation, an auto—-immune disease, a cancer, an infection, a disease or disorder
of the central nervous system, a metabolic disease, a cardiovascular disease, a respiratory disecase, a
kidney disease, a liver disease, an ocular discase, a skin disease, a lymphatic disease, a theumatic disease,
a psychological disease, graft versus host disease, allodynia, or an NLRP3-related disease in a subject
that has been determined to carry a germline or somatic non—silent mutation in NLRP3.

[0488] Embodiment 29: The method of any one of Embodiments 25-27, wherein the disease or
disorder of the central nervous system is Parkinson’s disease, Alzheimer’s disease, traumatic brain injury,
spinal cord injury, amyotrophic lateral sclerosis, or multiple sclerosis.

[0489] Embodiment 30: The method of any one of Embodiments 25-27, wherein the kidney disease is
an acute kidney disease, a chronic kidney disease, or a rare kidney disease.

[0490] Embodiment 31: The method of any one of Embodiments 25-27, wherein the skin disease is
psoriasis, hidradenitis suppurativa (HS), or atopic dermatitis.

[0491] Embodiment 32: The method of any one of Embodiments 25-27, wherein the rheumatic discase
1s dermatomyositis, Still’s disease, or juvenile idiopathic arthritis.

[0492] Embodiment 33: The method of any one of Embodiments 25-27, wherein the NLRP3-related
disease in a subject that has been determined to carry a germline or somatic non-silent mutation in
NLRP3 is cryopyrin—associated autoinflammatory syndrome.

[0493] Embodiment 34: The method of any one of Embodiments 25-27, wherein the cryopyrin—
associated autoinflammatory syndrome is familial cold autoinflammatory syndrome, Muckle-Wells
syndrome, or neonatal onset multisystem inflammatory disease.

[0494] Embodiment 35: The compound of any one of the preceding Embodiments 1-34 for use in
treating or preventing an NLRP3-related disease or disorder.

[0495] Embodiment 36: Usc of the compound of any one of the preceding Embodiments 1-34, in the

manufacture of a medicament, for the treatment or prevention of an NLRP3—related discase or disorder.
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[0496] Embodiments A1-A76 are further contemplated herein.
[0497] Embodiment Al: A compound of Formula (I):

R7
RG' R2 R3 \N_R?Z
RS N ©
0]
R1
5
& R5R
R M

or a pharmaceutically acceptable salt thereof, wherein:

R!is halo, -CN, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or
C3—C12 cycloalkyl;

cach R? and R? independently is H, C1—Cs alkyl, C,-Cs alkenyl, C>—Cs alkynyl, C,—Cs haloalkyl,
C1—Cs alkoxy, Cs—Cy3 cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cip aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C>—Cs alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy, or R? and R® cyclize, together with the atom to which
they are attached, to form a Cs—Cy; cycloalkyl or 3—to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, -CN, —OH, amino, C1—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R* is —C1—Cs alkyl—, «(L1)p—(C3—C12 cycloalkyl)—, «(L1),—(3— to 12-membered heterocyclyl)—, —
(L1)p—(Cs—Cio aryl)—, or —(L1)g—(5- to 10-membered heteroaryl)—, wherein each instance of L, is
independently —(C(R!),)—, further wherein each instance of R™! is independently H, halo or C,—Cs alkyl,
or two R™ groups, together with the atom to which they are attached, form a Cs.4 cycloalkyl; and wherein
the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C»—Cs alkenyl, C>—Cs alkynyl, C,—Cq haloalkyl, C,—Cs alkoxy, or Cs
cycloalkyl;

Z 1s a —(Lo)a—(carboxylic acid) or —(L:)n—tetrazole, wherein each instance of L is independently —
(C(RY?),)-, further wherein each instance of R is independently H, halo or C,—Cs alkyl, or two R-?
groups, together with the atom to which they are attached, to form a Cs.4 cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C;—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, Ci—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently halo or C,—Cs alkyl, wherein the alkyl is optionally substituted with one
or more halo, ~CN, —~OH, amino, C,—Cs alkyl, C>-Cs alkenyl, C,—C¢ alkynyl, Ci—Cs haloalkyl, or C,—Cs

alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a Cs—C)» cycloalkyl
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optionally substituted with one or more halo, —CN, —OH, amino, C1—Cs alkyl, C;—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R¢is H, halo, -OH, C,—Cs alkyl, C>—Cs alkenyl, C>—~Cs alkynyl, C,—Cs haloalkyl, or C,—Cs
alkoxy:;

R¢ is H, halo, —OH, C,-Cs alkyl, C»—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs
alkoxy;

R¢ is H, halo, -OH, C,—Cs alkyl, C-—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C:—Cs
alkoxy;

R’ is independently H or C;—Cs alkyl;

n is an integer from 0, 1, 2, or 3; and

p is an integer from 0, 1, or 2.
[0498] Embodiment A2: The compound of Embodiment A1, or a pharmaceutically acceptable salt
thereof, wherein each instance of R? and R’ is independently H, C,—Cs alkyl, C,1—Cs haloalkyl, or R* and
R? cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.
[0499] Embodiment A3: The compound of Embodiment A2, or a pharmaceutically acceptable salt
thereof, wherein each instance of R? and R* is H.
[0500] Embodiment A4: The compound of Embodiment A2, or a pharmaceutically acceptable salt
thereof, wherein R? and R® cyclize, together with the atom to which they are attached, to form a Cs
cycloalkyl.
[0501] Embodiment AS: The compound of any one of Embodiments A1-A4, or a pharmaceutically
acceptable salt thereof, wherein R* is —(L1)p—(Cs—Cy2 cycloalkyl)— or —(L1)p—(3— to 12-membered
heterocyclyl)—, wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C:—Cs alkenyl, Co—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs3
cycloalkyl; pis 0; nis 2; and Z is a —(L»)n—(carboxylic acid) or —(L,)—tetrazole; such that the least
number of consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal
carboxylic acid or tetrazole group is 3 consecutively covalently bonded atoms.
[0502] Embodiment A6: The compound of Embodiment A5, or a pharmaceutically acceptable salt
thereof, wherein —R“~Z is a group of formula (i):

RL2 RL2
7
RL2 RL2

R4ax .
R ),

wherein Z’ is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4- to 5—membered heterocyclyl;
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each R* is independently halo, C1—Cs alkyl, Ci—Cs haloalkyl, or Cs cycloalkyl; and xis 0, 1, 2, or 3.
[0503] Embodiment A7: The compound of Embodiment A6, or a pharmaceutically acceptable salt

thereof, wherein the group of formula (i) 1s:

RLZ RL2 RL2 RL2
z z
ol RL2 \* R R?
4a A /R 4
R\ 0 G-b).or R (o).

[0504] Embodiment A8: The compound of Embodiment A7, or a pharmaceutically acceptable salt

thereof, wherein the group of formula (i) 1s:

CO,H

(tetrazole) (tetrazole)

o e, (tetrazole)
\_ /
O , O or .

>

[0505] Embodiment A9: The compound of any one of Embodiments A1-A4, or a pharmaceutically
acceptable salt thereof, wherein R* is —(L1)p—(Cs—Cy2 cycloalkyl)— or —(L1)py—(3— to 12-membered
heterocyclyl)—, wherein the cycloalkyl or heterocyclyl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C1—Cs alkoxy, or Cs
cycloalkyl; pis 1; nis 1; and Z is a —(L2)n—(carboxylic acid) or —(Ls)s—tetrazole; such that the least
number of consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal
carboxylic acid or tetrazole group is 3 consecutively covalently bonded atoms.

[0506] Embodiment A10: The compound of Embodiment A9, or a pharmacecutically acceptable salt

thereof, wherein —R*~Z is a group of formula (ii):

(R*)y

ZI
% RL2
R~ RLt RL2 (i),
wherein Z” is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5S—-membered heterocyclyl;
each R* is independently halo, C1—Cs alkyl, C,—C; haloalkyl, or Cs cycloalkyl; and xis 0, 1, 2, or 3.
[0507] Embodiment A11: The compound of Embodiment A10, or a pharmaceutically acceptable salt

thereof, wherein at least one instance of R™ is -C,—Cs alkyl optionally substituted with one or more halo.
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[0508] Embodiment A12: The compound of Embodiment A10, or a pharmaceutically acceptable salt
thereof, wherein at least one instance of R is -C1—Cs alkyl optionally substituted with one or more halo.
[0509] Embodiment A13: The compound of Embodiment A10, or a pharmaceutically acceptable salt
thereof, wherein each instance of RM and R is H.

[0510] Embodiment A14: The compound of Embodiment A10, or a pharmaceutically acceptable salt

7R,
R RL2

L1
RYRZT (ji-a).

thereof, wherein group of formula (ii) is:

[0511] Embodiment A15: The compound of Embodiment A14, or a pharmaccutically acceptable salt

thereof, wherein group of formula (ii-a) is:

CO,H ;f\X/COZH
;’\X/COZH :
(tetrazole) J&X/(tetrazole)
&X/(tetrazole) :
: , or )

[0512] Embodiment A16: The compound of any onc of Embodiments A1-A4, or a pharmaccutically

acceptable salt thereof, wherein R* is —(L1)p—(Cs—Ciz cycloalkyl)—, —(L1)p—(3— to 12-membered
heterocyclyl)—, —(L2)p—(Cs—Cio aryl)—, or —(L2)p—(5— to 10-membered heteroaryl)—, wherein the
cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, -CN, —OH,
amino, C—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl; p is
0; nis 0; and Z is a —(L,)n—(carboxylic acid) or —(L,).—tetrazole; such that the least number of
consecutively covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid
or tetrazole group is 3 consecutively covalently bonded atoms.

[0513] Embodiment A17: The compound of Embodiment A16, or a pharmaccutically acceptable salt

thereof, wherein -R*-Z is a group of formula (iii):

% (R*)x
Z i),
wherein Z” is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5—-membered heterocyclyl;
each R* is independently halo, C1—Cs alkyl, C,—Cs haloalkyl, or Cs cycloalkyl; and xis 0, 1, 2, or 3.
[0514] Embodiment A18: The compound of Embodiment A17, or a pharmaceutically acceptable salt

thereof, wherein the group of formula (iii) is:
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%’ A Z'
N
3 )5 0
——(R%), | (R%2), | ——(R%),
(iii—a), (iii-b), (iii—c),
A Z' Z'
| \I\'l_ R4a | \_ R4a | \_ R4a
5’%/()x y R EN/)()X
(iii—d), (iii—e), or (iii—f).

[0515] Embodiment A19: The compound of Embodiment A18, or a pharmaccutically acceptable salt
thereof, wherein the group of formula (iii-a) is:

(tetrazole) (tetrazole) (tetrazole) (tetrazole)
| | | |

[0516] Embodiment A20: The compound of any one of Embodiments A1-A4, or a pharmaceutically
acceptable salt thereof, wherein R* is —(n—propyl)- optionally substituted with one or more halo, -CN, —
OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl;
n is 0; and Z 1s a «(L2)a—(carboxylic acid) or —(L,)n—tetrazole.
[0517] Embodiment A21: The compound of Embodiment A20, or a pharmaceutically acceptable salt
thereof, wherein —R*~Z is a group of formula (iv):

fé\/\/\/ rA

(R*), (iv),

wherein Z’ is tetrazole or carboxylic acid; each R* is independently halo, C,—Cs alkyl, C—Cs haloalkyl,

or Cscycloalkyl; and x is 0, 1, 2, or 3.
[0518] Embodiment A22: The compound of Embodiment A21, or a pharmaceutically acceptable salt

EK/\(Z'

(iv—c), R*  (iv—d),

thereof, wherein the group of formula (iv) is:

f\/\/z'
a‘\,\/\/zl (iv-a), R*® (iv-b),

R4a
I\K)\/ Z

z
R4a R4a (iV—e), }K)&/ (iV—f), R4a R4a (iV—g),
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Py}
Y
o

R4a R4a R4a R4a

R#a (iv-h), R® (iv—i), R® (Gv_j).or R® R¥ (jv_k)

¢

[0519] Embodiment A23: The compound of Embodiment A21, or a pharmaceutically acceptable salt

thereof, wherein the group of formula (iv) is:
Zl

R4a
(iv-b_1), R® (iv-b-2), M/Z' (iv—c—1),
Ao~

Zl

?

g

{

N

ang
&

Z (iv-c-2), R*  (iy—d1), R (y—d-2).
R4a R4a R4a
f\(k/- AT A
R#a (iv-h-1), R* (iv-h-2), R*® (iv-h-3),
R"’a R4a R4a R4a R4a
f\/k/z' %Z' ;\)Q/Z'
R (iv-h-4), R*® (iv-i-1), R*® (iv-i-2),
R4a R4a R4a R4a
R (iv—j-1), (v=j-2, R® R¥® (vk-1),

& z

R¥ R"¥ (v-k2), R% R¥™ (jy_k3)or R* R¥ (jv_k4)
[0520] Embodiment A24: The compound of any one of Embodiments A21-A23, or a pharmaceutically

Zl

“—.gi Aun
&
N

¢

acceptable salt thereof, wherein each instance of R* is independently —CHs, -CFs, Cs cycloalkyl, or

fluoro.

[0521] Embodiment A25: The compound of Embodiment A21, or a pharmaceutically acceptable salt

thereof, wherein the group of formula (iv) is:
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COLH

CO,H

CO,H

CO,H

KR

CFs
CO,H

A A
CO,H %COZH WCOZH

> > > >

(tetrazole) Js"‘\/\/(tetrazole)
f\/\/(tetrazole) :

> >

F
(tetrazole) M(tetrazole) f\/k/(tetrazole)

(tetrazole) ~ (tetrazole)
(tetrazole) :

4;K/k/(tetrazole)
A (tetrazole) ;K)\/(tetrazole) A (tetrazole)

A A

%

(tetrazole)

(tetrazole)

)
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(tetrazole) (tetrazole)

(tetrazole)

>

1%

(tetrazole)

(tetrazole) js\/\/(tetrazole)

(tetrazole) tetrazole) (tetrazole)

CF4

(tetrazole) (tetrazole) (tetrazole)

CF,

(tetrazole) (tetrazole) (tetrazole)

un)
§ T
w

g

, o1
[0522] Embodiment A26: The compound of any one of Embodiments A1-A4, or a pharmaceutically
acceptable salt thereof, wherein p is 1; n is 0; Z is a —(L»)a—(carboxylic acid) or —(L»)«—tetrazole; and R* is
—(L1)p—(Ce—Cro aryl)— or —(L1)p—(5— to 10-membered heteroaryl), wherein the aryl or heteroaryl is
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,—Cs alkenyl, C—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cscycloalkyl; such that the least number of consecutively
covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid or tetrazole
group is 3 consecutively covalently bonded atoms.

[0523] Embodiment A27: The compound of Embodiment A26, or a pharmaceutically acceptable salt

thereof, wherein —R*~Z group of formula:

X
&(Q G —(R“a)x NN g,
=
RL1 RL1 7' (V_a) RL1 RL1 7' (V_b)’ RL1 RL1 z (V_c)’
N
AN
W @ g M e
RL’I RL1 z (V—d) or RL1 RL1 7' (V—e)’

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—C; alkyl, C,—Cs haloalkyl:
andxi1s 0, 1,2, or 3.
[0524] Embodiment A28: The compound of any one of Embodiments A1-A4, or a pharmaceutically

acceptable salt thereof, wherein p is 0; n is 0; Z is a —(L2)n—(carboxylic acid) or —(Lz)s—tetrazole; and R* is
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—(L1)p—(C3—Cy2 cycloalkyl)—, —(L1)y—(3— to 12-membered heterocyclyl)—, —(L1)y—(Cs—Cio aryl)—, or —
(L1)y—(5-to 10-membered heteroarvl), wherein the cycloalkyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or Cs cycloalkyl; such that the least number of consecutively
covalently bonded atoms between the NR” amide nitrogen to the terminal carboxylic acid or tetrazole
group 1s 2 consecutively covalently bonded atoms.

[0525] Embodiment A29: The compound of Embodiment A28, or a pharmaceutically acceptable salt

thereof, wherein —R*~Z group of formula:

X X N
[ (v [ e
i, i, 5
' (vi-a), z (vi-b). z (vic),

N
X AN
| D g, N|/\ ——(R%),
wy N gl 7 R
z (vi—d), z (vi—e), or z (vi—f),

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—C; alkyl, C,—Cs haloalkyl:

and x1s 0, 1, 2, or 3.
[0526] Embodiment A30: The compound of Embodiment A28, or a pharmaceutically acceptable salt

thereof, wherein —R*~Z group is of formula:

NT X AN
l N
=
i Y Y i
(tetrazole) (tetrazole (tetrazole) (tetrazole)
wf :\( “'««4 iy : ' }
CO5H COZH COZH or CO,H .

[0527] Embodiment A31: The compound of any one of Embodiments A1-A4, or a pharmaceutically
acceptable salt thereof, wherein p is 0; n is 0; Z is a —(L)s—(carboxylic acid) or —(L,)atetrazole; and R* is
—(L1)p—(Ce—Cip aryl)—, or =(L1)py—(5— to 10-membered heteroaryl)— wherein the aryl or heteroaryl 1s
optionally substituted with one or more halo, -CN, —OH, amino, C,—Cs alkyl, C,;—Cs alkenyl, C;—Cs
alkynyl, C,—Cs haloalkyl, C;—Cs alkoxy, or Cscycloalkyl; such that the least number of consecutively
covalently bonded atoms between the NR’ amide nitrogen to the terminal carboxylic acid or tetrazole

group is 4 consecutively covalently bonded atoms.
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[0528] Embodiment A32: The compound of Embodiment A31, or a pharmaceutically acceptable salt
thereof, wherein —R*-Z is a group of formula:
s Y o
KR, (vii-a), " KR, (vii-b), or " 7 G (vii-c),

wherein Z” is tetrazole or carboxylic acid; and cach R* is independently halo, C,—Cs alkyl, Ci—Cs
haloalkyl, and x is 0, 1, 2, or 3.

[0529] Embodiment A33: The compound of any one of Embodiments A1-A32, or a pharmaceutically
acceptable salt thereof, wherein each instance of R is selected from the group consisting of fluoro and
C1—Cs alkyl, or both R® cyclize, together with the atom to which they are attached, to form a Cs
cycloalkyl.

[0530] Embodiment A34: The compound of Embodiment A33, or a pharmaccutically acceptable salt
thereof, wherein each instance of R? is the same, and is selected from the group consisting of fluoro and
C1—Cs alkyl.

[0531] Embodiment A35: The compound of Embodiment A34, or a pharmaceutically acceptable salt
thereof, wherein each instance of R is fluoro or -CHs.

[0532] Embodiment A36: The compound of any one of Embodiments A1-A35, or a pharmaceutically
acceptable salt thereof, wherein R! is halo, C,—C; alkyl, C,—Cshaloalkyl, or C-—Cscycloalkyl.

[0533] Embodiment A37: The compound of any one of Embodiments A1-A36, or a pharmaceutically
acceptable salt thereof, wherein R® is H, halo, or -OH.

[0534] Embodiment A38: The compound of any one of Embodiments A1-A37, or a pharmaceutically
acceptable salt thereof, wherein R is H, halo, ~OH, C;~Csalkyl, C1—Cshaloalkyl, or C1—C; alkoxy.
[0535] Embodiment A39: The compound of any one of Embodiments A1-A38, or a pharmaceutically
acceptable salt thereof, wherein R®” is H or halo.

[0536] Embodiment A40: The compound of any one of Embodiments A1-A39, or a pharmaceutically

acceptable salt thereof, wherein the 6,5-bicyclic core of formula (viii):

R® =y, Y, Y,
; / /
RS N N R? N
R1 R1 R1
» 5 R’ 5 5
R® R*™ (i) is of formula: RER” (viiia), R°R”  (viii-b),
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R6' R6'
s s
N N
0 0
R! R 5
5 . n5R
RSR (viii—c) (viied),  R® R (viiie),
RS .
/
R N
0
Rm j@;ﬁ
RR" (iiif), or (viii-g),

wherein at least one of R®, R® and R®” is not H.

[0537] Embodiment A41: The compound of any onec of Embodiments A1-A40, or a pharmaceutically

acceptable salt thereof, wherein the 6 5—bicyclic core is of formula:

W, YW,
/ /
N N
0 0
Cl I
R5R5 R5R5
inn,
/
N
- 0 YCQ: v/@f 0
5 5 5 5
F7l R51 RsR R5R R5R

>

> >

5R5
~
"/Vw "/Vw OH .,/.,W (0] "/Vw
F N HO N N N
(0] 0] (0] O
Br 5 Br 5 Br Br 5
SR ’ RSP ’ R5R5 ’ RSN
OH "/"\'v OH -'/wv OH "/wv OH "/"\rv
N N N N
| Cl
RS R® RS R® RS R® RS Re

>
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W,
/ T
N N
F ° o
RS ClI Br 5
F R5 2 R5R 2
Vinn, i,
/ /
Jous ;
o} 0
Br 5 5
FoRY £RT ,
F N, F N, F N,
/ / /
N N N
o 0 0
R® E sR° R®
FoR F F R o F R

[0538] Embodiment A42: The compound of any onc of Embodiments A1-A40, wherein the compound

of Formula (I) is of Formula:

4
RL2 RL2 , (R™)x
3 3 R\
R R° N VA

& R2 6 R2

R 12 RL2 R H RO, DR
R RS R R

R4a)x N (6]
(0]
R’ R!
R5 R5 Re- R5 R5
(I-B), (I-O), or
Zl
R7 ‘J
2R3 \N—/_ 4a

R R (R™)

RS N O
(0]
R1
. B5R>
R R (I-D),

or a pharmaccutically acccptable salt thercof, wherein:
Z’ 1s tetrazole or carboxylic acid,;
Ring A is C3—C;s cycloalkyl or 4— to 5—-membered heterocyclyl;
each R* is independently halo, C1—Cs alkyl, Ci—Cs haloalkyl, or C; cycloalkyl; and
x1s0, 1,2, or 3.

[0539] Embodiment A43: The compound of any one of Embodiments A1-A40, wherein the compound

of Formula (I) 1s of Formula:
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(I-E),

re RO @F.or RE R°R (I-G),

or a pharmaceutically acceptable salt thereof, wherein at least one of R®, R® and R®" is not H.

[0540] Embodiment A44: The compound of Embodiment A1, selected from any one of the compounds
of Table 1 or Table 2, or a pharmaceutically acceptable salt thereof.

[0541] Embodiment A45: A pharmaceutical composition comprising a compound of any one of
Embodiments A1-A44, or a pharmaccutically acceptable salt thereof, and one or more pharmaceutically
acceptable excipients.

[0542] Embodiment A46: A method of treating a disease or disorder in a subject in need thereof,
comprising administering to the subject a compound of any one of Embodiments A1-A44, or a
pharmaceutically acceptable salt thereof.

[0543] Embodiment A47: The method of Embodiment A46, wherein the disease or disorder is an
NLRP3-related discase or disorder.

[0544] Embodiment A48: The method of Embodiment A46 or A47, wherein the subject is a human.
[0545] Embodiment A49: The method of any one of Embodiments A46-A48, wherein 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 disease, a
respiratory discase, a kidney disease, a liver discase, an ocular discase, a skin discase, a lymphatic
disease, a rheumatic disease, a psychological disease, graft versus host disease, pain (including disorders
related to pain management), or an NLRP3-related disease in a subject that has been determined to carry a
germline or somatic non-silent mutation in NLRP3.

[0546] Embodiment AS0: The method of Embodiment A49, wherein the disease or disorder of the
central nervous system is dementia, Alzhcimer’s discasc (“AD”) cpilepsy, traumatic brain injury (“TBI”),

multiple sclerosis (“MS”), developmental disturbances, acute disseminated encephalopathy, transverse
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myelitis, Parkinson’s disease (“PD”), amyotrophic lateral sclerosis (“ALS”), Huntington’s disease
(“HD”), or spinal cord injury.

[0547] Embodiment A51: The method of Embodiment A49, wherein the primary neurological disecase
of the muscles is a dystrophy or spinal muscular atrophy.

[0548] Embodiment A52: The method of Embodiment A49, wherein the inflammatory disorder is gout
or anemia of inflammation.

[0549] Embodiment A53: The method of Embodiment A49, wherein the autoimmune disease is
ulcerative colitis.

[0550] Embodiment A54: The method of Embodiment A49, wherein the cancer is skin cancer or colon
cancer.

[0551] Embodiment AS5: The method of Embodiment A49, wherein the infection is a neuro-infection.
[0552] Embodiment AS6: The method of Embodiment A49, wherein the metabolic disease is diabetes.
[0553] Embodiment A57: The method of Embodiment A49, wherein the cardiovascular disease is
stroke.

[0554] Embodiment AS8: The method of Embodiment A49, wherein the respiratory disease 1s asthma
or chronic obstructive pulmonary discase.

[0555] Embodiment AS9: The method of Embodiment A49, wherein the kidney discase is acute kidney
disease, a chronic kidney disease, or a rare kidney disease.

[0556] Embodiment A60: The method of Embodiment A49, wherein the liver disease is nonalcoholic
fatty liver disease (NAFLD) or non-alcoholic steatohepatitis (NASH).

[0557] Embodiment A61: The method of Embodiment A49, wherein the ocular disease 1s optic neuritis
or macular degencration.

[0558] Embodiment A62: The method of Embodiment A49, wherein the skin discase is psoriasis,
hidradenitis suppurativa (HS), or atopic dermatitis.

[0559] Embodiment A63: The method of Embodiment A49, wherein the rheumatic disease is
osteoarthritis, dermatomyositis, Still’s disease, or juvenile idiopathic arthritis.

[0560] Embodiment A64: The method of Embodiment A49, wherein the psychological disease is a
neuropsychiatric condition selected from the group consisting of depression, major depressive disorder,
and refractory depression.

[0561] Embodiment A65: The method of Embodiment A49, wherein the pain is pain management
addiction, osteoarthritis pain, or allodynia.

[0562] Embodiment A66: The method of Embodiment A49, wherein the NLRP3-related disease in a
subject that has been determined to carry a germline or somatic non-silent mutation in NLRP3 is

cryopyrin-associated autoinflammatory syndrome.
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[0563] Embodiment A67: The method of Embodiment A49, wherein the disease or disorder is
dementia, Alzheimer’s disease (“AD”), epilepsy, traumatic brain injury (“TBI”), multiple sclerosis
(“MS”), a developmental disturbance, acute disseminated encephalopathy, transverse myelitis,
Parkinson’s discase (“PD”’), amyotrophic lateral sclerosis (“ALS”), spinal muscular atrophy, Huntington’s
discase (“HD™), spinal cord injury, a dystrophy, a neuro-infection, a pain management addiction, a
neuropsychiatric condition, neonatal onset multisystem inflammatory disease (“NOMID”), asthma,
osteoarthritis, ulcerative colitis, gout, anemia of inflammation, Still’s disease, chronic obstructive
pulmonary disease (“COPD”), osteoarthritis pain, or hidradenitis suppurativa.

[0564] Embodiment A68: A method of inhibiting NLRP3 activity in a cell, comprising contacting the
cell with an effective amount of a compound of any one of Embodiments A1-A44, or a pharmaceutically
acceptable salt thercof.

[0565] Embodiment A69: The method of Embodiment A68, wherein the method is an in vitro method.
[0566] Embodiment A70: A method of preparing a compound of Formula (I), wherein Z is —(L2)n—

tetrazole, the method comprising coupling of a substituted indolinone(acetic acid) (i):

R® OH
R® Rzﬁ
R6 N (@]
(@)
R! .
6" R5 R5 (I)
R , or salt thereof’

with an aminotetrazole (ii):
7

:N—R4‘(L2)n—tetrazole (i)
H , or salt thereof,

to provide the tetrazole analog:

RT

\

R3 N—R*-(L2),—tetrazole

RE RZM
6 (@)

R N
o}

R1
» RSR®
RS R°® , or salt thereof.
[0567] Embodiment A71: A method of preparing a compound of Formula (I), wherein Z 1s —(L2)u—

carboxylic acid, the method comprising deprotecting a compound of Formula (v-0):
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R7
R3S N-R*-(Lo)—CO,-PG

RS R4
6 (@)

R N
0]
1
R & R5 R5 (V-O)
R , or salt thereof,
wherein PG is Ci¢alkyl, Csaryl, or aryl-Ci¢ alkyl, wherein the alkyl and aryl are optionally substituted
with one or more halo, Cis alkyl, or Ci. alkoxy.
[0568] Embodiment A72: The method of Embodiment A71, wherein the compound of Formula (v-o),

or salt thereof, 1s prepared by coupling of a substituted indolinone(acetic acid) (i):

R® OH
RS RZM
RG N (o]
(o]
R! .
. gsR® (D
R® R , or salt thereof;
with an aminoester (iv):
R7
N—R*-(Lo)h—CO,-PG  (iv)
H , or salt thereof,

to provide the carboxylic acid analog (v—a):

R7
o R N—R*-(Lo)»—CO,H
RS R M
RS N o
o °  (va)

RG" R5 R5

, or salt thereof.

[0569] Embodiment A73: A compound of Formula (v-o):
R7

R® N-R*-(Lo)y—CO,-PG

R¥ R4
6 (0]

R N
o]
R! (v-0)

. p5R°
RS R , or salt thereof,

wherein n, R!, R%, R3, R*, L, R>, R®, R%, R®", and R’ are as defined in Embodiment A1, and PG is C6
alkyl, Cs aryl, or aryl-Cis alkyl, wherein the alkyl and aryl are optionally substituted with one or more
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halo, Cis alkyl, or Ci. alkoxy.
[0570] Embodiment A74: The compound of Embodiment A73, or salt thereof, wherein PG is methyl,
cthyl, or t-butyl.
[0571] Embodiment A75: The compound, composition or method of any one of Embodiments A1-A74,
wherein the compound of Formula (I) is an isotopic derivative, or a pharmaceutically acceptable salt
thereof.
[0572] Embodiment A76: The compound of Embodiment A73 selected from any one of the compounds
of Table 3, or a salt thereof.

EXEMPLIFICATION
[0573] In order that this disclosure may be more fully understood, the following Examples are sct forth. It
should be understood that these Examples are for illustrative purposes only and are not to be construed as

limiting this disclosure in any manner.

Analytical Methods
[0574] Nuclear magnetic resonance (NMR) spectra were recorded at 400 megahertz (MHz) as stated and
at 300.3 K unless otherwise stated; the chemical shifts () are reported in parts per million (ppm). Spectra
were recorded using a Bruker Avance 400 instrument with 8, 16 or 32 scans. Exemplary NMR solvents
include deuterated dimethylsulfoxide (DMSO-ds), deuterated methanol (CD30D), and deuterated
chloroform (CDCls). Other abbreviations: s = singlet; d = doublet; t = triplet; m = multiplet; br = broad.
[0575] Liquid Chromatography — Mass Spectrometry (LCMS) and spectra were recorded using a
Shimadzu LCMS-2020. Injection volumes were 0.7 — 8.0 ul and the flow rates were typically 0.8 or 1.2
ml/min. Detection methods were diode array (DAD) or evaporative light scattering (ELSD) as well as
positive ion electrospray ionization (ESI). MS range was 100 — 1000 Da. Solvents were gradients of water
(H20) and/or acetonitrile (MeCN) may contain a modifier (typically 0.01 — 0.04 %) such as formic acid
(FA), trifluoroacetic acid (TFA) or ammonium carbonate (NHsHCQO3). ESI or ES = electrospray
ionization; m/z = mass/charge; RT = retention time (minutes).
[0576] Gas Chromatography — Mass Spectrometry (GCMS) chromatograms and spectra were recorded
using Agilent GCMS 8890-5977 and Detector Channel FID. GC Parameters: DB-5MS, 12m x 0.20mm x
0.33um; Column Oven Temp: 50.0; Injection volume: 0.5uL; Column Flow: 1.2ml/min; Injection
temperature: 300°C; Injection Mode: Split; Split Ratio: 20:1; Detector temperature: 300°C; Initial
temperature: 50°C for 1 min then 40°C/min to 300°C for 1.75 min. Makeup Gas: He; Makeup Flow: 25.0
mL/min; H2; Flow: 30.0 mL/min; Air Flow: 400.0 mL/min; Final temperature: 300°C. The MS detector
of acquisition mode: Start Time: 2.00 min; End Time: 9.00 min; Acquisition Mode: Scan;Interface Type:
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EI Threshold: 150; Scan Speed: 1562; Start m/z; 50.00; End m/z: 550.00; MS Source: 230.00 °C; MS
Quad: 150.00 °C; Solvent Cut Time: 2.00 min.

[0577] Purification/Separation Methods. The Synthetic methods describe purification and/or separation
chromatographic methods which have been employed in the purification and/or isolation of the
exemplified compounds. Rf = retention factor; RT = retention time (minutes); Prep—HPLC = Preparative
High—performance liquid chromatography; Prep—SFC = Preparative Supercritical Fluid Chromatography;
TLC = thin layer chromatography.

Synthetic Methods
Example 1: N-(3—(1H-tetrazol-5-yl)propyl)-2—(5-bromo-3,3—-dimethyl—2—oxoindolin—-1—
yl)acetamide (tautomer 1) and N—(3—(2H-tetrazol-5-yl)propyl)-2—(5-bromo-3,3—dimethyl-2—
oxoindolin—1-yl)acetamide (tautomer 2) (Compound 1)

o]
0 N A TN
/’% HzN/\/\W ‘\N N | \\N
OH N‘N,H N H \Nz [
N 0 N ‘
o Br
Br HATU, DIPEA, DMF

N-(3-(2H-tetrazol-5-yl)propyl)-2-(5-bromo-
3,3-dimethyl-2-oxoindolin-1-yl)acetamide

(Compound 1, tautomer 2) //E ﬂ—'
=N
N AY
N,  HN..N

0 N

Br

N-(3-(1H-tetrazol-5-yl)propyl)-2-(5-bromo-3,3-
dimethyl-2-oxoindolin-1-yl)acetamide

(Compound 1, tautomer 1)
[0578] A solution of 2—(5-bromo—3,3—dimethyl-2—oxo—indolin—1-yl)acetic acid (1 eq, 54 mg, 0.181
mmol) and [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate (HATU) (1.1 ¢q, 72 mg, 0.190 mmol) in N,N-dimethyl formamide (DMF) (0.8 mL)
was treated with N, N-diisopropylethylamine (DIPEA) (2.2 eq, 0.069 mL, 0.398 mmol) and NaOH (5 eq,
0.43 mL, 0.906 mmol) and stirred at room temperature for 20 min. The mixture was directly injected
onto a C18 reverse phase chromatographic column, eluting with 0-100% MeCN/H-0, to afford N—(3-
(1H-tetrazol-5—yl)propyl)-2—(5-bromo-3,3—-dimethyl-2—oxoindolin—1-yl)acetamide (tautomer 1) and
N—(3—(2H-tetrazol-5—yl)propyl)-2—(5-bromo—3,3—dimethyl-2-oxoindolin—1—vl)acetamide (tautomer 2)
(Compound 1). LCMS (ES, m/z): RT=1.97 min, m/z=409.23[M+1]*. "H NMR (400MHz, DMSO-d) &
8.30 (t,J =5.7Hz, 1H), 7.62 (d,J =2.0Hz, 1H), 7.41 (dd,J = 8.3, 2.1Hz, 1H), 6.86 (d,J = 8.3Hz, 1H), 4.30
(s.2H), 3.23 - 3.08 (m, 3H), 2.95 - 2.78 (m, 2H), 1.86 (p.J = 7.2Hz, 2H), 1.30 (s, 6H).
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Example 2: 4-(2—(5-bromo-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid (Compound
2) and methyl 4-(2-(5-bromo-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate (Compound 2-
OMe)

O

P

| /4
0 N o)
H,N N H
//Z(OH , /\/\[( J N
N (o}
o) Br

Br HATU, DIPEA, DMF
Compound 2-OMe
methyl 4-(2-(5-bromo-3,3-
dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate
0
N H
o
Br
Compound 2
4-(2-(5-bromo-3,3-dimethyl-2-
oxoindolin-1-

yl)acetamido)butanoic acid
[0579] A solution of methyl 4—aminobutanoate hydrochloride (1.1 eq, 31 mg, 0.203 mmol) and 2—(5—
bromo-3,3-dimethyl-2—-oxo—indolin—1-yl)acetic acid (1 eq, 55 mg, 0.184 mmol) in N,N-dimethyl
formamide (DMF) (0.8 mL) was treated with N ,N—diisopropylethylamine (DIPEA) (3 eq, 0.096 mL,
0.553 mmol) and [bis(dimethylamino)methylene |-1H-1,2 3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate (HATU) (1.1 eq, 74 mg, 0.194 mmol) and stirred at room temperature for 20 min.
Methyl 4-(2-(5-bromo-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate (Compound 2-OMe) was
formed in situ. The mixture was then treated with NaOH (5 eq, 0.43 mL, 0.922 mmol) and stirred for an
extra 2 hours. The mixture was quenched upon addition of 6N HCI (0.23 mL). The residue was purified
using a C18 reverse phase chromatographic column, eluting with 0-100% MeCN/H,0, to afford 4-(2—(5-
bromo-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid (Compound 2). LCMS (ES, m/z);
RT=1.99 min, m/z=385.33[M+1]". 'H NMR (400MHz, DMSO-ds) & 8.20 (t.J = 5.6Hz, 1H), 7.60 (d,J =
2.1Hz, 1H), 7.40 (dd,J = 8.3, 2.1Hz, 1H), 6.85 (d.J = 8.3Hz, 1H), 4.28 (s, 2H), 3.08 (q,J = 6.6Hz, 2H),
2.23 (t,J =7.4Hz, 2H), 1.63 (p,J = 7.2Hz, 2H), 1.29 (s, 6H).

Example 3: 4-(2—(5'-bromo—2'-oxospiro[cyclopentane-1,3'-indolin|-1'-yl)acetamido)butanoic acid
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(Compound 5) and methyl 4-(2-(5'-bromo-2'-oxospiro[cyclopentane-1,3'-indolin]-1'-
yl)acetamido)butanoate (Compound 5-OMe)

o
I 0 J_>L
HN

o
Br/\n/ ///<OH methyl 4—

H o) N aminobutanoate N O
o ——— o ———
Br step 1 Br step 2 Br Y
Compound 5-OMe
methyl 4-(2-(5'-bromo-2'-
oxospiro[cyclopentane-1,3'-indolin]-
1'-yl)acetamido)butanoate
0]
‘/_>'OH
HN
N 0
NaOH
Br lo)
step 2
Compound 5

4-(2-(5'-bromo-2'-
oxospiro[cyclopentane-1,3'-indolin]-
1'-yl)acetamido)butanoic acid

[0580] Step 1: A solution of 5'-bromospiro[cyclopentane—1,3'-indoline]-2'-one (1 eq, 100 mg, 0.376
mmol) in N,N—dimethyl formamide (DMF) (3 mL) was cooled to 0 °C and treated with NaH (1.10 eq, 17
mg, 0.413 mmol) and stirred for 20 min, then methyl 2-bromoacetate was added (1.1 eq, 0.039 mL, 0.413
mmol), and the reaction was brought up to room temperature and stirred for 40 min. The mixture was then
treated with NaOH (1.20 eq, 0.18 mL, 0.451 mmol) and stirred for 1h. The mixture was then neutralized
using 6N HCl and directly injected onto a C18 reverse phase chromatographic column, cluting with 0—
100% MeCN/H,0, to afford 2—(5'-bromo—2'-oxospiro|cyclopentane—1,3'-indolin|-1'-yl)acetic acid.
LCMS (ES, m/z): RT=2.34 min, m/z=324 31[M+1]".

[0581] Step 2: A solution of 2—(5'-bromo-2"-oxo-spiro|cyclopentane—1,3'-indoline |- 1'-yl)acetic acid (1
eq, 90 mg, 0.278 mmol) and methyl 4—aminobutanocate hydrochloride (1.1 eq, 47 mg, 0.305 mmol) in 0.8
mL N,N-dimethyl formamide (DMF) was treated with N.N—diisopropylethylamine (DIPEA) (3 eq, 0.15
mL, 0.833 mmol) and [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3—oxide
hexafluorophosphate (HATU) (1.1 eq, 116 mg, 0.305 mmol) and stirred at room temperature for 20 min.
Methyl 4-(2-(5'-bromo-2'-oxospiro[cyclopentane-1,3'-indolin]- I'-yl)acetamido)butanoate (Compound 5-
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OMe) was formed in situ. The mixture was then treated with a 2N solution of NaOH (5 eq, 0.56 mL, 1.4
mmol) and stirred for an extra 2 hours. The mixture was quenched upon addition of 6N HCI (0.23 mL).
The residue was purified using reverse phase chromatography eluting with 0-100% MeCN/H,O to afford
4—(2—(5'-bromo-2'-oxospiro| cyclopentane—1,3'-indolin]-1'-yl)acctamido)butanoic acid (Compound 5).
LCMS (ES, m/z): RT=2.20 min, m/z=411.36[M+1]". '"H NMR (400MHz, DMSO-ds) 6 12.09 (s, 1H),
8.20 (t,J =5.6Hz, 1H), 7.48 (d,J =2.0Hz, 1H), 7.39 (dd,J = 8.3, 2.0Hz, 1H), 6.82 (d,J = 8.4Hz, 1H), 427
(s, 2H), 3.17 (s, 1H), 3.08 (q.J = 6.6Hz, 2H), 2.23 (t,J = 7.4Hz, 2H), 2.07 - 1.90 (m, 5H), 1.87 — 1.77 (m,
2H), 1.63 (p,J = 7.2Hz, 2H).

Example 4: 4—(2—(3,3—dimethyl-2—-oxo0—5—(trifluoromethyl)indolin—1-yl)acetamido)—4—
methylpentanoic acid (Compound 8) and methyl 4-(2-(3,3-dimethyl-2-oxo-5-
(trifluoromethyl)indolin-1-yl)acetamido)-4-methylpentanoate (Compound 8-OMe)

|
\

NH
O L= O’..NH o— —
0 Cul,Nal,L dioxane h oTf LiOH,MeOH,H,0
step 1 Cu,DMF step 3

step 2

o) COOH
OH 0

o N P /_H<N /_H<N

N_ 0 HCl
° N Oo LIOH,MeOH,H,0 N ©O
FsC HATU,TEA,DMF _— e}
step 4 FsC step 5 F3C

Compound 8-OMe Compound 8
methyl 4- 52 (3,3- dlmethyl 4-(2- 3 ,3-dimethyl-2-oxo-5-
(trifluoromethyl)indolin-1-yl)acetamido)-
(trlfluoromethyl)lndolln -1- 4-methylpentanoic acid
yl)acetamido)-4-

methylpentanoate
[0582] Step 1: Into a 20mL vial was added methyl 2—(5-bromo-3,3—dimethyl-2—oxoindol-1-yl)acetate
(280 mg, 0.897 mmol, 1 equiv), copper(l) iodide (342 mg, 1.79 mmol, 2 equiv), (1R, 2R)-N1,N2-
dimethylcyclohexane—1,2-diamine (153 mg, 1.08 mmol, 1.2 equiv), iodosodium (161 mg, 1.08 mmol, 1.2
equiv),dioxane (3 mL) at 100°C. The resulting mixture was stirred for 12h at 100°C under nitrogen
atmosphere. The reaction was monitored by LCMS. The resulting mixture was filtered, the filter cake was
washed with methanol (MeOH) (3x5 mL). The filtrate was concentrated under reduced pressure. The
resulting mixture was concentrated under reduced pressure. The residue was purified by silica gel column

chromatography, cluting with DCM/McOH (10:1), to afford mcthyl 2—(5-10do—3,3—-dimcthyl-2—
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oxoindol-1-yl)acetate (240 mg, 75% yield) as a red oil. LCMS: (ES, m/z): RT= 1.15min, m/z = 360.2
[M-+H]*.

[0583] Step 2: Into a 20mL vial was added methyl 2—(5-10do—3,3—dimethyl-2—oxoindol-1-yl)acetate
(230 mg, 0.640 mmol, 1 equiv), copper (407 mg, 6.40 mmol, 10 equiv),
diphenyl(trifluoromethyl)sulfanium (490 mg, 1.92 mmol, 3 equiv) and N,N—-dimethyl formamide (DMF)
(3 mL) at 80°C. The resulting mixture was stirred for 2h at 80°C under nitrogen atmosphere. The reaction
was monitored by LCMS. The resulting mixture was filtered, and the filter cake was washed with
methanol (MeOH) (2x4 mL). The filtrate was concentrated under reduced pressure. The resulting mixture
was concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluting with DCM/MeOH (10:1), to afford methyl 2—[3,3—-dimethyl-2—oxo0—5—(trifluoromethyl)indol-1-
yl]acetate (150 mg, 78% yield) as a red oil. LCMS: (ES, m/z): RT= 1.13min, m/z = 302.1[M+H]".

[0584] Step 3: Into a 8mL vial was added methyl 2—[3,3—dimethyl-2—oxo—-5—(trifluoromethyl)indol-1-
vl]acetate (130 mg, 0.432 mmol, 1 equiv) and lithium hydroxide (31.0 mg, 1.30 mmol, 3 equiv), methanol
(MeOH) (2 mL) and water (2 mL) at room temperature. The resulting mixture was stirred for 2h at room
temperature. The reaction was monitored by LCMS. The resulting mixture was diluted with water
(10mL). The mixture was acidified to pH 3 with HCI (2aq.). The aqueous layer was extracted with ethyl
acetate (EtOAc) (3x10 mL). The resulting mixture was concentrated under reduced pressure. This
resulted in [3,3—dimethyl-2—oxo—5—(trifluoromethyl)indol—1—yl]acetic acid (100 mg, 81% yield) as a
white solid. LCMS: (ES, m/z): RT= 0.68min, m/z = 288.1| M+H]".

[0585] Step 4: Into a 8mL vial was added [3,3—dimethyl-2—-oxo—5—(trifluoromethyl)indol-1-vl]acetic
acid (80 mg, 0.279 mmol, 1 equiv), methyl 4-amino—4-methylpentanoate (48.5 mg, 0.335 mmol, 1.2
cquiv), [bis(dimethylamino)methylenc]-1H-1,2 3—-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate (HATU) (127 mg, 0.335 mmol, 1.2 equiv), tricthylamine (TEA) (84.5 mg, 0.837
mmol, 3 equiv) and N,N—dimethyl formamide (DMF) (2 mL) at room temperature. The resulting mixture
was stirred for 1h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
extracted with ethyl acetate (EtOAc) (3 x8 mL). The combined organic layers were washed with water
(4x10 mL), dried over anhydrous Na,SQ4. After filtration, the filtrate was concentrated under reduced
pressure. The resulting mixture was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, eluting with petroleum ether / ethyl acetate (1:1), to afford methyl 4—
{2-[3,3—dimethyl-2—oxo0-5—(trifluoromethyl)indol-1-yl]acetamido } —4-methylpentanoate (also referred
to herein as methyl 4-(2-(3,3-dimethyl-2-0x0-5-(trifluoromethyl)indolin-1-yl)acetamido)-4-
methylpentanoate; Compound 8-OMe) (80 mg, 69% vield) as a yellow oil. LCMS: (ES, m/z): RT=
1.09min, m/z = 415. 1[M+H]".

137



WO 2023/220715 PCT/US2023/066934

[0586] Step 5: Into a 8mL vial was added methyl 4-{2-[3,3—dimethyl-2-oxo-5—(trifluoromethyl)indol-
l-ylJacetamido }—4-methylpentanoate (60 mg, 0.145 mmol, 1 equiv) and lithium hydroxide (10.4 mg,
0.435 mmol, 3 equiv), methanol (MeOH) (1 mL) and water (1 mL) at room temperature. The reaction was
monitored by LCMS. The resulting mixture was diluted with water (8 mL). The mixture was acidified to
pH 3 with HCI (2aq.). The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 8mL). The
combined organic layers were washed with water (4x7 mL), dried over anhydrous Na;SO,. After
filtration, the filtrate was concentrated under reduced pressure. The resulting mixture was concentrated
under reduced pressure. The crude product (30 mg) was purified by Prep—-HPLC (XBridge Prep OBD C18
Column, 30*150 mm, Sum; Mobile Phase A: water (10 mmol/L NH4sHCOs3), Mobile Phase B: acetonitrile
(MecCN); Flow rate: 60 mL/min; Gradient: 19% B to 29% B in 8 min, 29% B; Wave Length: 254 nm;
HPLC RT(min): 7) to afford 4—(2—(3,3—-dimethyl-2—oxo—3—(trifluoromethyl)indolin—1-yl)acetamido)-4—
methylpentanoic acid (Compound 8) (19.5 mg) as a white solid. LCMS: (ES, m/z): RT= 0.67min, m/z =
401.0[M+H]". 'HNMR (400 MHz, DMSO-ds) 5 8.16 (s, 1H), 7.77 (d, J = 1.9 Hz, 1H), 7.64 — 7.57 (m,
1H), 7.01 (d, J=8.2 Hz, 1H), 4.31 (s, 2H), 2.18 (t, ] =8.0 Hz, 2H), 1.84 (m, ] = 9.1, 6.9 Hz, 2H), 1.34 (s,
6H), 1.23 (s, 6H).

Example 5: 4-(2—(5—cyclopropyl-3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-4-methylpentanoic

acid (Compound 9) and methyl 4-(2-(5-cyclopropyl-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-4-

methylpentanoate (Compound 9-OMe)
O_
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N OO O LiOH,MeOH,H,0 N ;o
Pd(dppf)Cl,,Na,CO3 o o]
Br step 2
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step 1
N ./ o)
0 OH
O
7<\/‘k HSN HN
N o LiOH,MeOH,H,0 N/ \<O
HATU,TEA,DMF o step 4 o
step 3 Compound 9
4-(2 Ioprop 1-3,3-
Compound 9-OMe dlmetﬂ‘l ox0|n oI|n 1-
yl) ace amido)-4-
methyl 4-(2-(5-cyclopropyl-3,3- methylpentanoic acid

dimethyl-2-oxoindolin-1-
yhacetamido)-4-methylpentanoate

[0587] Step 1: Into a 8mL sealed tube was added methyl 2—(5-bromo-3,3—dimethyl-2—oxoindol-1-
yl)acetate (150 mg, 0.48 mmol, 1 equiv), cyclopropylboronic acid (206 mg, 2.4 mmol, 5 equiv), [1,1'-
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bis(diphenylphosphino)ferrocene]dichloropalladium(I) (Pd(dppf)Cl) (70.3 mg, 0.09 mmol, 0.2 equiv),
Na>COs (153 mg, 1.44 mmol, 3 equiv), dioxane (1.5 mL), and H>O (0.3 mL). The resulting mixture was
stirred for 2h at 60 °C under nitrogen atmosphere. The reaction was monitored by LCMS. The resulting
mixture was extracted with cthyl acetate (EtOAc) (3 x 3 mL). The combined organic layers were washed
with water (3 x 2 mL), and dried over anhydrous Na,SQO4. After filtration, the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel column chromatography, eluting with
petroleum ether / ethyl acetate (5:1), to afford methyl 2—(5—cyclopropyl-3,3—dimethyl-2—-oxoindol-1-
yl)acetate (95 mg, 43% yield) as a yellow oil. LCMS: (ES, m/z): RT=1.57 min, m/z=274[M+1]".

[0588] Step 2: Into a 8—mL vial was placed methyl 2—-(5—cyclopropyl-3,3-dimethyl-2—oxoindol-1-
vlacetate (140 mg, 0.51 mmol, 1 equiv), methanol (McOH) (1.5 mL), H,O (0.30 mL), and LiOH (24.5
mg, 1.02 mmol, 2 equiv). The resulting solution was stirred for 2 h at 25 °C. The reaction was monitored
by LCMS. The resulting mixture was concentrated under reduced pressure. The crude product, (5—
cyclopropyl-3,3—dimethyl-2—oxoindol-1-yl)acetic acid, was used in the next step directly without further
purification. LCMS: (ES, m/z): RT=0.77 min, m/z=260 [M+1]".

[0589] Step 3: Into a 25mL sealed tube was added (5—cyclopropyl-3,3—dimethyl-2—oxoindol-1-yl)acetic
acid (150 mg, 0.57 mmol, 1 equiv), methyl 4—amino—4-methylpentanoate (101 mg, 0.69 mmol, 1.2
cquiv), [bis(dimethylamino)methylene]-1H-1,2,3—triazolo[4,5-b][pyridinium 3-oxide
hexafluorophosphate (HATU) (264 mg, 0.69 mmol, 1.20 equiv), N.N-dimethyl formamide (DMF) (1.50
mL), and tricthylamine (TEA) (176 mg, 1.73 mmol, 3 equiv). The resulting mixture was stirred for 2h at
room temperature. The reaction was monitored by LCMS. The reaction was quenched by the addition of
water (3 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x5
mL). The combined organic layers were washed with water (3 x 5 mL), and dried over anhydrous
Na:S0s. After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
Prep—TLC (petroleum ether / ethyl acetate 1:1) to afford methyl 4—|2—(5—cyclopropyl-3,3—dimethyl-2—
oxoindol-1-yl)acetamido]-4-methylpentanoate (also referred to herein as methyl 4-(2-(5-cyclopropyl-
3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-4-methylpentanoate; Compound 9-OMe) (130 mg, 41%
yield) as a light yellow oil. LCMS: (ES, m/z): RT=0.92 min, m/z=387 [M+1]".

[0590] Step 4: Into a 8mL vial was added methyl 4-|2—(5—-cyclopropyl-3,3—dimethyl-2—oxoindol-1-
yl)acetamido]-4-methylpentanoate (120 mg, 0.31 mmol, 1 equiv), LiOH (14.9 mg, 0.62 mmol, 2 equiv),
H?0 (0.20 mL), and methanol (MeOH) (1 mL). The resulting mixture was stirred for 2h at room
temperature. The reaction was monitored by LCMS. The resulting mixture was extracted with ethyl
acetate (EtOAc) (3 x 4 mL). The combined organic layers were washed with water (3 x 4 mL), dried over
anhydrous Na;SO,. After filtration, the filtrate was concentrated under reduced pressure. The residue was

purified by Prep—TLC (DCM/M¢OH (9:1)) to afford 4—[2—-(5—cyclopropyl-3,3—dimethyl-2—-oxoindol-1-
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vl)acetamido]-4-methylpentanoic acid (120 mg, 62% purity) as a yvellow oil. The crude product was
purified by Prep-HPLC (2#SHIMADZU (HPLC-01): XBridge Prep OBD C18 Column, 19*%250 mm,
Sum; Mobile Phase A: water (10 mmol/L. NH:HCOs3), Mobile Phase B: methanol (MeOH); Flow rate: 20
mL/min; Gradient: 54% B to 54% B in 12 min, 54% B; Wave Length: 254/220 nm) to provide 4—(2—(5-
cyclopropyl-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)-4-methylpentanoic acid (Compound 9) (9.1
mg, 8% yield) as a white solid. LCMS: (ES, m/z): RT=0.80 min, m/z=373[M+1]". 'H NMR (400 MHz,
Methanol-ds) 6 7.05 (d, J = 1.9 Hz, 1H), 7.00 (d, ] = 8.1 Hz, 1H), 6.77 (d, ] = 8.0 Hz, 1H), 4.33 (s, 2H),
226, J=7.8Hz 2H), 1.99 (t,J = 7.9 Hz, 2H), 1.92 (d, ] =8.7 Hz, 1H), 1.37 (d, J = 15.5 Hz, 12H), 0.98
~0.89 (m, 2H), 0.69 — 0.60 (m, 2H).

Example 6: 4-(1-(5-bromo-3,3—dimethyl-2—oxoindolin—1-yl)cyclopropane-1—
carboxamido)butanoic acid (Compound 15) and methyl 4-(1-(5-bromo-3,3-dimethyl-2-oxoindolin-1-
yl)cyclopropane-1-carboxamido)butanoate (Compound 15-OMe)

o— 0—
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Br

4-(1_-(g-t|)_ror{10-|§3,3-<liimethyl-2-
g oxoindolin-1-yl)cyclopropane-
Compound 15-OMe 1-carboxamic)i(o)gutanoic acid
methyl 4-(1-(5-bromo-3,3-

dimethyl-2-oxoindolin-1-
yl)cyclopropane-1-
carboxamido)butanoate

[0591] Step 1: Into a 25-mL 2-necked round-bottom flask, was placed 5—bromo-3,3—-dimethyl-1H-
indol-2—one (120 mg, 0.5 mmol, 1 equiv) (Compound 24a of Fensome ¢t al., J. Med. Chem. (2008)
1861-1873) , triphenyl phosphine (PPhs) (262.18 mg, 1 mmol, 2 equiv), and dichloromethane (DCM) (3
mL). This was followed by the addition of propiolic acid methyl ester (50.4 mg, 0.6 mmol, 1.2 equiv)
dropwise with stirring at 0 °C. The resulting solution was stirred for 2 h at 25 °C. The reaction progress
was monitored by LCMS. The resulting mixture was concentrated under vacuum. The residue was
purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate (2:1), to
afford methyl 2—(5-bromo-3,3—dimethyl-2-oxoindol-1-yl)prop—2-enoate (120 mg, 67% yield) as

a brown yellow oil. LCMS: (ES, m/z): RT=0.92, m/z = 324 0|[M-+H]".
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[0592] Step 2: Into a 50-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nitrogen, was placed sodium tert-butoxide (t-BuONa) (119 mg, 1.2 mmol, 2 equiv), and
dimethyl sulfoxide (DMSO) (5 mL). This was followed by the addition of trimethylsulfoxonium iodide
(271 mg, 1.234 mmol, 2 equiv) dropwise with stirring at 0 °C. To this was added methyl 2—(5-bromo-—
3,3—dimethyl-2—-oxoindol-1-yl)prop—2-enoate (200 mg, 0.617 mmol, 1 equiv) in tetrahydrofuran (THF)
(1 mL) at 0 °C in | h. The resulting solution was stirred for 6 h at 0 °C. The reaction progress was
monitored by LCMS. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 3mL). The
combined organic layers were washed with water (3x3 mL), and dried over anhydrous MgSO,. After
filtration, the filtrate was concentrated under reduced pressure. The residue was purified by silica gel
column chromatography, eluting with petroleum ether / ethyl acetate (1:1), to afford methyl 1-(5—bromo-
3,3—dimethyl-2—oxoindol-1-yl)cyclopropanc—1—carboxylate (10 mg, 4.3% yield) as a white solid.
LCMS: (ES, m/z): RT=1.11, m/z =338 0[M+H]".

[0593] Step 3: Into a 8—mL vial was placed methyl 1-(5-bromo-3,3—-dimethyl-2—-oxoindol-1—
vl)cyclopropane—I1—carboxylate (20 mg, 0.059 mmol, 1 equiv), methanol (MeOH) (0.5 mL), and H>O (0.1
mL). The resulting solution was stirred for 2 h at 25 °C. The reaction progress was monitored by LCMS.
The resulting mixture was concentrated under vacuum. The crude product, 1-(5-bromo-3.3—dimethyl-2—
oxoindol-1-yl)cyclopropanc—1—carboxylic acid, was used in the next step directly without further
purification. LCMS: (ES, m/z): RT=0.82, m/z = 323 9[M+H]".

[0594] Step 4: Into a 8—mL vial, was placed 1-(5-bromo-3,3-dimethyl-2—oxoindol-1-yl)cyclopropane—
l—carboxylic acid (30 mg, 0.093 mmol, 1 equiv), methyl 4—aminobutanoate hydrochloride (17.1 mg,
0.112 mmol, 1.2 equiv), [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3—oxide
hexafluorophosphate (HATU) (42.2 mg, 0.112 mmol, 1.2 equiv), tricthylamine (TEA) (18.7 mg, 0.186
mmol, 2 equiv), N,N—dimethyl formamide (DMF) (1 mL). The resulting solution was stirred for 2 h at 25
°C. The reaction progress was monitored by LCMS. The resulting mixture was extracted with ethyl
acetate (EtOAc) (3 x3 mL). The combined organic layers were washed with water (3x3 mL), dried over
anhydrous MgSO,. After filtration, the filtrate was concentrated under reduced pressure. The residue was
purified by Prep—TLC (petroleum ether / ethyl acetate (1:1)) to afford methyl 4—{[1-(5-bromo—3,3—
dimethyl-2-oxoindol-1-yl)cyclopropyl|formamido } butanoate (also referred to herein as methyl 4-(1-(5-
bromo-3,3-dimethyl-2-oxoindolin-1-yl)cyclopropane-1-carboxamido)butanoate, Compound 15-OMe)
(13 mg, 32% yield) as a white solid. LCMS: (ES, m/z): RT=1.12, m/z = 423.1[M+H]".

[0595] Step 5: Into a 8—mL vial was placed methyl 4—{]1-(5-bromo-3,3-dimethyl-2-oxoindol-1-
vl)eyclopropyl]formamido } butanoate (10 mg, 0.024 mmol, 1 equiv), LiOH (2.83 mg, 0.120 mmol, 3
equiv), methanol (McOH) (0.5 mL), and H,O (0.1 mL). The resulting solution was stirred for 2 h at 25 °C.

The reaction progress was monitored by LCMS. The resulting mixture was concentrated under vacuum.
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The residue was acidified/basified/neutralized to pH 5 with conc. HCI. The resulting mixture was
extracted with ethyl acetate (EtOAc) (3 x 3mL). The combined organic layers were washed with water (1
x 3 mL) and dried over anhydrous MgSO,. After filtration, the filtrate was concentrated under reduced
pressure. This resulted in 4—{[1—-(5-bromo—3,3—dimethyl-2—oxoindol-1-

yl)cyclopropyl [formamido }butanoic acid (7.2 mg), which was purified by reverse phase chromatography
(Xselect CSH C18 OBD Column 30* [50mm Sum, n; Mobile Phase A: acetonitrile (MeCN), Mobile
Phase B: water (0.05%TFA); Flow rate: 60 mL/min; Gradient: 34% B to 44% B in 10 min, 44% B; Wave
Length: 254/220 nm; RT1(min): 7.17; Number Of Runs: 0) to afford the trifluoroacetic acid (TFA) salt of
4—(1-(5-bromo-3,3—dimethyl-2—oxoindolin—1-yl)cyclopropane—1-carboxamido)butanoic acid
(Compound 15) (also referred to herein as 4—{[1-(5—bromo-3,3—dimethyl-2—oxoindol-1-
vl)cyclopropyl[formamido} butanoic acid) (7.2 mg, 58% vicld) as a white solid. LCMS: (ES, m/z): RT=
0.68, m/z =409.0[M+H]". '"H NMR (400 MHz, DMSO-ds) & 12.00 (s, 1H), 7.68 (t, ] = 5.9 Hz, 1H), 7.60
(d.J=2.1Hz 1H), 7.44 (dd, J = 8.3, 2.1 Hz, 1H), 6.85 (d, J = 8.3 Hz, 1H), 3.04 (q, J = 6.7 Hz, 2H), 2.13
(t,J=74Hz, 2H), 1.58 (dd, J = 14.5, 7.4 Hz, 4H), 1.21 (d, ] = 75.7 Hz, 8H).

Example 7: 4-(2—(5-bromo—7-hydroxy—3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)butanoic acid
(Compound 16) and 4-(2-(5-bromo-7-hydroxy-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoic
acid (Compound 16-OMe)

<~ et
I
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H Cu,0, NaOH
N o _NIS, AcOH N Y O N © 2
Br step 1 O NaH, DMF o] Py, HO
Br step 2 Br step 3
CO,Me CO.H
OH H_~
OH /_< 0 OH N HN
% v~y ! OH <
o HzN 0 O° LiOH,MeOH,H,0 N ©
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Compound 16

Compound 16-OMe 4-(2-(5-bromo-7-hydroxy-3,3-

-(2-(5- 7 -3 3 dimethyl-2-oxoindolin-1-
4 (§i§15ef’,{§’.'_‘5‘_’o§°'}xgg‘.’i’§,y_13_'3 yl)acetamido)butanoic acid

yl)acetamido)butanoic acid
[0596] Step 1: To an ice cold solution of 5—bromo—3,3—-dimethyl-1H-indol-2—one (400 mg, 1.66 mmol,
1 equiv) (Compound 24a of Fensome et al., J. Med. Chem. (2008) 1861-1873) in acetic acid (AcOH) (4
mL) was added N-iodosuccinimide (NIS) (450 mg, 1.99 mmol, 1.2 equiv) portion wise followed by
stirring for 3h at 50°C. Then conc. H>SO4 (49.01 mg, 0.50 mmol, 0.3 equiv) was added at room

temperature. The resulting mixture was stirred for additional 2h at 50°C. The reaction mixture was
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quenched by ice/water (10mL). The resulting mixture was extracted with e¢thyl acetate (EtOAc)
(5x10mL). The combined organic layers were dried over anhydrous Na,SQs. After filtration, the filtrate
was concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluting with petroleum cther / ethyl acetate (5:1), to afford 5—bromo-7-10do—3,3—dimethyl-1H-indol-2—
one (500 mg, 82% yield) as a brown solid. LCMS:(ES, m/z): RT=0.85 min, m/z=366 [M+H]". '"H NMR
(400 MHz, DMSO—-de) 6 1049 (s, 1H), 7.70 (d, ] = 1.9 Hz, 1H), 7.57 (d, J = 1.9 Hz, 1H), 1.27 (s, 6H).
[0597] Step 2: To a solution of 5-bromo—7-10do-3,3—-dimethyl-1H-indol-2—on¢ (500 mg, 1.36 mmol, 1
equiv) in N,N-dimethyl formamide (DMF) (10 mL) was added NaH (60% in mineral oil) (164 mg, 4.09
mmol, 3 equiv) at 0°C. The resulting mixture was stirred for 30 min at 0°C. Then tert-butyl 2—
bromoacetate (320 mg, 1.63 mmol, 1.2 equiv) was added dropwise to the above solution at 0°C. The
resulting mixture was stirred for 2h at room temperature. The reaction was quenched with sat. NH4Cl1 (20
mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (5x20mL). The
combined organic layers were dried over anhydrous NaxSOs. After filtration, the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel column chromatography, eluting with
petroleum ether / ethyl acetate (5:1), to afford tert—butyl 2—(5-bromo—7-10do-3,3-dimethyl-2—oxoindol-
l-yl)acetate (500 mg, 76% vield) as a yellow green solid. LCMS:(ES, m/z): RT=0.92 min, m/z=480
[M+H]*. 'H NMR (400 MHz, DMSO-ds) 8 7.83 (d,J =2.0 Hz, 1H), 7.70 (d, J = 2.0 Hz, 1H), 4.74 (s,
1H), 4.02 (s, 1H), 1.43 (d, J =2.5 Hz, 9H), 1.31 (s, 6H).

[0598] Step 3: To astirred solution of tert—butyl 2—(5-bromo—7-10do-3,3-dimethyl-2-oxoindol-1-
vl)acetate (500 mg, 1.04 mmol, 1 equiv) in pyridine (4 mL) and H>O (8 mL) was added NaOH (208 mg,
5.20 mmol, 3 equiv) followed by copper (I) oxide (Cu0) (29.8 mg, 0.20 mmol, 0.2 equiv) at room
temperature. The resulting mixture was stirred for 12h at 110°C. The resulting mixture was filtered, the
filtrate was neutralized to pH 2 with IN HCI aq. The resulting mixture was extracted with cthyl acetate
(EtOAc) (5x20mL). The combined organic layers were dried over anhydrous Na,SQO4. After filtration, the
filtrate was concentrated under reduced pressure. The crude product was purified by reverse phase flash
chromatography to afford (5—bromo-7-hydroxy-3,3—dimethyl-2—oxoindol-1-yl)acetic acid (200 mg,
52% yield) as a brown solid. LCMS: (ES, m/z): RT=0.70 min, m/z=314 [M+H]". 'H NMR (400 MHz,
DMSO-d¢) 6 12.12 (s, 1H), 7.02 (d,J = 1.9 Hz, 1H), 6.87 — 6.82 (m, 1H), 4.37 (s, 1H), 4.04 (d,J=7.1
Hz, 1H), 1.25 (s, 6H).

[0599] Step 4: To a stirred solution of (5—bromo—7-hydroxy-3,3—dimethyl-2-oxoindol-1—yl)acetic acid
(100 mg, 0.31 mmol, 1 equiv) and methyl 4-aminobutanoate (44.8 mg, 0.38 mmol, 1.2 equiv) in N,N-
dimethyl formamide (DMF) (2.5 mL) was added tricthylamine (TEA) (96.6 mg, 0.95 mmol, 3 equiv)
followed by [bis(dimethylamino)methylenc|-1H-1,2,3—triazolo[4,5-b]pyridinium 3—oxide
hexafluorophosphate (HATU) (145.25 mg, 0.38 mmol, 1.2 equiv) at room temperature. The resulting
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mixture was stirred for Zh at room temperature. The reaction was monitored by LCMS. The resulting
mixture was extracted with ethyl acetate (EtOAc) (5x20 mL). The combined organic layers were dried
over anhydrous Na,SOs. After filtration, the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography, cluting with petroleum cther / ethyl acetate (1:1), to
afford 2—(5-bromo—7-hydroxy-3,3—-dimethyl-2—oxoindol-1-yl)-N-(4-methoxy-4,4—
dioxobutyl)acetamide (also referred to herein as 4-(2-(5-bromo-7-hydroxy-3,3-dimethyl-2-oxoindolin-1-
vl)acetamido)butanoic acid; Compound 16-OMe) (65mg, 48% yicld) as an off—white solid. LCMS:(ES,
m/z): RT=0.52 min, m/z=413 [M+H]".

[0600] Step S: To a solution of 2—(5-bromo—7-hydroxy—3,3—dimethyl-2-oxoindol-1-yl)-N—(4—
methoxy—4,4-dioxobutyl)acetamide (50 mg, 0.116 mmol, 1 equiv) in methanol (MecOH) (2 mL) and H,O
(0.5 mL) was added LiOH (8.37 mg, 0.35 mmol, 3 equiv). The resulting mixture was stirred for 3h at
room temperature. The reaction was monitored by LCMS. The mixture was acidified to pH 2 with IN
HCI aq. The resulting mixture was extracted with ethyl acetate (EtOAc) (5x20 mL). The combined
organic layers were dried over anhydrous Na,SO,. After filtration, the filtrate was concentrated under
reduced pressure. The crude product was purified by Prep-HPLC (YMC-Actus Triart C18 ExRS, 30*150
mm, Sum; mobile phase, water (10 mmol/L NH:HCO3) and acetonitrile (MeCN) (10% up to 22% in 10
min); Detector, UV 254nm) to provide 4—(2—(5-bromo-7-hydroxy—3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)butanoic acid (Compound 16) (26.3 mg, 55% yield) as a white solid. LCMS: (ES, m/z):
RT=0.67 min, m/z=399.00 [M+H]*. 'H NMR (400 MHz, DMSO-ds) & 7.95 (s, 1H), 6.99 (s, 1H), 6.80 (s,
1H), 4.42 (s, 2H), 3.05 (d, J =59 Hz, 2H), 2.17 (s, 2H), 1.62 (d, ] = 7.0 Hz, 2H), 1.26 (s, 6H).

Example 8: 4—(2—(5-bromo—7-fluoro—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid
(Compound 24) and methyl 4-(2-(5-bromo-7-fluoro-3,3-dimethyl-2-oxoindolin-1-

¢ {

yl)acetamido)butanoate (Compound 24-OMe)
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[0601] Step 1: To a solution of 7—fluoro—1,3—dihydroindol-2-one (2 g, 13.23 mmol, 1 equiv) and lithium
chloride (1.40 g, 33.08 mmol, 2.5 equiv) in tetrahydrofuran (THF) (40mL) at 0°C was added dropwise
added n-butyl lithium (n—BuLi) (2.5M in hexanes, 10.5ml, 26.46 mmol, 2 equiv) in portions under
nitrogen atmosphere. The resulting mixture was stirred for 30 min at 0°C. Then methyl iodide (Mel) (4.69
g, 33.08 mmol, 2.5 equiv) was added slowly and the mixture was stirred at 0°C for 2h, and then further
stirred at ambient temperature for 16 h. The reaction was monitored by LCMS. The reaction was
quenched with sat. NH4Cl (40mL). The aqueous layer was extracted with ethyl acetate (EtOAc) (4 x 50
mL). The combined organic layers were washed with brine (1x50 mL) and dried over anhydrous Na;SQOa.
After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by reverse
flash chromatography (C18 silica gel; mobile phase, MeCN in water, 10% to 50% gradient in 30 min;
detector, UV 254 nm) to provide 7-fluoro-3,3—dimethyl-1H-indol-2—one (1.3 g, 54% yield) as a brown
solid. LCMS: (ES, m/z): RT=0.73 min, m/z=180[M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.81 (s,
1H), 7.15(dd, J =73, 1.1 Hz, 1H), 7.08 (m, J =104, 8.5, 1.1 Hz, 1H), 6.98 (m, J=8.4, 7.3, 4.8 Hz, 1H),
1.27 (s, 6H).

[0602] Step 2: To a solution of 7-fluoro—3,3—dimethyl-1H-indol-2—one (1 g, 5.58 mmol, 1 equiv) in
acetic acid (AcOH) (4 mL) and dichloromethane (DCM) (40 mL), was added bromine (Brz) (892 mg,
5.58 mmol, 1 equiv) was added by dropwise over 4 min at 0°C. The resulting mixture was stirred for
additional 2h at room tempcraturc. The rcaction was monitorcd by LCMS. The reaction was quenched
with saturated NaHSOs3 aq (20 mL) at 0°C. The aqueous layer was extracted with ethyl acetate (EtOAc)
(3x50 mL). The combined organic layers were washed with brine (1x50 mL), dried over anhydrous
Na,SO0.. After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, eluting with petroleum ether / ethyl acetate (4:1), to afford 5—bromo-
7—fluoro-3,3—dimethyl-1H-indol-2—one (1.10g, 73% yield) as a yellow solid. LCMS: (ES, m/z):
RT=0.83 min, m/z=258[M+H]". '"H NMR (400 MHz, DMSO-ds) & 10.97 (s, 1H), 7.45 (d,J = 1.8 Hz,
1H), 7.41 (dd, J =9.8, 1.8 Hz, 1H), 1.28 (s, 6H).
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[0603] Step 3: To a solution of 5-bromo—7—fluoro—3,3—-dimethyl-1H-indol-2—one (500 mg, 1.93 mmol,
1 equiv) in N,N-dimethyl formamide (DMF) (30 mL) was added K,COs (535 mg, 3.87 mmol, 2 equiv)
and ethyl bromoacetate (388 mg, 2.32 mmol, 1.2 equiv) at 0°C. The resulting mixture was stirred for
additional 2h at room temperature. The reaction progress was monitored by LCMS. The resulting solution
was diluted with water (200 mL), and extracted with ethyl acetate (EtOAc) (4x50 mL). The combined
organic layers were washed with brine (1x50 mL) and dried over anhydrous Na;SO.. After filtration, the
filtrate was concentrated under reduced pressure. The residue was purified by reverse flash
chromatography (C18 silica gel; mobile phase, MeCN in water, 10% to 50% gradient in 10 min; detector,
UV 254 nm) to provide ethyl 2—(5-bromo—7—fluoro—3,3—dimethyl-2—oxoindol-1-yl)acetate (550 mg,
78% vyield) as a light yellow solid. LCMS: (ES, m/z): RT=1.03 min, m/z=344[M+H]".

[0604] Step 4 : To a solution of ethyl 2—(5-bromo—7-fluoro—3,3—dimethyl-2—-oxoindol-1-vl) acctate
(100 mg, 0.20 mmol, | equiv) in methanol (MeOH) (5 mL) and water (1 mL) was added LiOH (13.9 mg,
0.58 mmol, 2 equiv). The resulting mixture was stirred for 1h at room temperature. The reaction was
monitored by LCMS. The resulting mixture was concentrated under reduced pressure and dissolved by
water (SmL). The mixture residue was acidified to pH 5 with 1N HCl aq. The precipitated solids were
collected by filtration and washed with H,O (20 mL). This resulted in (5—bromo—7—fluoro—3,3—-dimethyl—
2—oxoindol-1-yl) acetic acid (85 mg, 88% yield) as a white solid. LCMS: (ES, m/z): RT=0.84 min,
m/z=316[M+H]".

[0605] Step 5: To a solution of (5—bromo—7—fluoro—3,3-dimethyl-2—oxoindol-1-yl)acetic acid (100 mg,
0.31 mmol, 1 equiv) in N.N-dimethyl formamide (DMF) (3 mL) was added methyl 4—aminobutanoate
(44.5 mg, 0.37 mmol, 1.2 equiv), triecthylamine (TEA) (96 mg, 0.94 mmol, 3 equiv) and
[bis(dimethylamino)methylene]-1H-1,2 3—triazolo[4,5-b|pyridinium 3-oxide hexafluorophosphate
(HATU) (132 mg, 0.34 mmol, 1.1 equiv). The resulting mixture was stirred for 2h at room temperature.
The reaction progress was monitored by LCMS. The resulting mixture was diluted with H,O (40 mL).
The aqueous layer was extracted with ethyl acetate (EtOAc) (3x50 mL). The combined organic layers
were washed with brine (1x50mL) and dried over anhydrous Na,SO4. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluting with petroleum ether / ethyl acetate (3:2), to afford methyl 4—[2—(5-bromo—7—fluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetamido]butanoate (also referred to as methyl 4-(2-(5-bromo-7-fluoro-3,3-
dimethyl-2-oxoindolin-1-yl)acetamido)butanoate; Compound 24-OMe) (120 mg, 87% yield) as a light
yellow solid. LCMS: (ES, m/z): RT=0.87 min, m/z=415[M+H]".

[0606] Step 6: To a solution of methyl 4—[2—(5-bromo—7—fluoro—3,3—-dimethyl-2—-oxoindol-1-
yl)acetamido]butanoate (150 mg, 0.36 mmol, 1 equiv) in H2O (0.40 mL) and methanol (McOH) (2 mL)

was added LiOH (17.3 mg, 0.72 mmol, 2 equiv) at room temperature. The resulting mixture was stirred
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for 2h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
concentrated under reduced pressure. The mixture residue was acidified to pH 4 with IN HCI aq. The
aqueous layer was extracted with ethyl acetate (EtOAc) (4x20 mL). The combined organic layers were
washed with brine (1x20 mL) and dried over anhydrous Na,SQ4. After filtration, the filtrate was
concentrated under reduced pressure. The crude product was purified by Prep-HPLC (2#SHIMADZU
(HPLC-01)): Column: XSelect CSH C18 OBD Column 30* 150mm Sum; Mobile Phase A: acctonitrile
(MeCN), Mobile Phase B: water (0.05% TFA); Flow rate: 60 mL/min; Gradient: 30% B to 38% B in 10
min, 38% B; Wave Length: 254/220 nm) to provide 4—(2—(5-bromo—7—fluoro—3,3—dimethyl-2—
oxoindolin—I-yl)acetamido)butanoic acid (Compound 24) (53.2 mg, 37% yield) as a white solid. LCMS:
(ES, m/z): RT=0.73 min, m/z=401[M~+H]". 'H NMR (400 MHz, DMSO-ds) & 8.17 (t, ] = 5.6 Hz, 1H),
7.53(d,J=1.7Hz, 1H), 743 (dd,J =110, 1.8 Hz, 1H), 4.35 (d, ] = 1.8 Hz, 2H), 3.09 (m, 2H), 2.22 (t,J
=17.4 Hz, 2H), 1.63 (m, 2H), 1.32 (s, 6H).

Example 9: 4—(2—(5-bromo—7-methoxy-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid
(Compound 27) and methyl 4-(2-(5-bromo-7-methoxy-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate (Compound 27-OMe)
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methoxy 3-dimethyl-2-
oxoindolin-1-
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[0607] Step 1: To a solution of (5—bromo—7-hydroxy-3,3—dimethyl-2—-oxoindol-1-yl)acetic acid
(product of Step 3 of Example 7) (120 mg, 0.38 mmol, 1 equiv) in N,N-dimethyl formamide (DMF) (4
mL) was added K»CO: (158 mg, 1.15 mmol, 3 equiv) and CH:l (271 mg, 1.91 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 12h at room temperature under air atmosphere. The

reaction progress was monitored by LCMS. The resulting mixture was diluted with H,O (20 mL). The
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aqueous layer was extracted with ethyl acetate (EtOAc) (3x30 mL). The combined organic layers were
washed with brine (1x20 mL), and dried over anhydrous Na;SO,. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluting with petroleum cther / cthyl acetate (7:1), to afford methyl 2—(5-bromo—7-methoxy-3,3—
dimethyl-2-oxoindol-1-yl)acetate (125 mg, 96% yicld) as a white solid. LCMS: (ES, m/z): RT=0.92
min, m/z = 342[M+H]". '"H NMR (400 MHz, DMSO-d) 6 7.29 (d, J = 1.6 Hz, 1H), 7.17 (d, J = 1.6 Hz,
1H), 4.61 (s, 2H), 3.77 (s, 3H), 3.68 (s, 3H), 1.29 (s, 6H).

[0608] Step 2: To a solution of methyl 2—(5-bromo-7-methoxy—3,3—dimethyl-2-oxoindol-1-yl)acetate
(120 mg, 0.35 mmol, 1 equiv) in methanol (MeOH) (5 mL) and H,O (1 mL) was added NaOH (28.1 mg,
0.70 mmol, 2 equiv) at room temperature. The resulting mixture was stirred for 2h at room temperature
under air atmosphere. The reaction progress was monitored by LCMS. After the reaction was completed,
the residue was concentrated under reduced pressure and re—dissolved with water (5 mL), then acidified
to pH=4 with 1IN HCl aq. The resulting mixture was extracted with ethyl acetate (EtOAc) (5x20 mL). The
combined organic layers were washed with brine (1x10mL), dried over anhvdrous Na,SO,. After
filtration, the filtrate was concentrated under reduced pressure. This resulted in (5-bromo—7-methoxy—
3,3—dimethyl-2—oxoindol-1-yl) acetic acid (110 mg, 96% yicld) as a white solid. LCMS: (ES, m/z): RT=
1.20min, m/z = 328 M+H]".

[0609] Step 3: To a solution of (5-bromo—7-methoxy-3,3—dimethyl-2—oxoindol-1-yl) acetic acid (90
mg, 0.27 mmol, 1 equiv) and methyl 4—aminobutanoate (38.6 mg, 0.33 mmol, 1.2 equiv) in N,N—
dimethyl formamide (DMF) (3 mL) was added triecthylamine (TEA) (55.5 mg, 0.55 mmol, 2

equiv) followed by [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate (HATU) (125 mg, 0.33 mmol, 1.2 equiv) at room temperature. The resulting
mixture was stirred for 2h at room temperature under air atmosphere. The reaction progress was
monitored by LCMS. After the reaction was completed, the resulting mixture was diluted with H,O (10
mL), and the resulting mixture was extracted with ethyl acetate (EtOAc) (3x20 mL). The combined
organic layers were washed with brine (1x15mL) and dried over anhydrous Na,SO4. After filtration, the
filtrate was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography, cluting with petroleum ecther / ethyl acetate (5:1), to afford methyl 4-[2—(5-bromo-7-
methoxy—3,3—dimethyl-2—oxoindol-1-yl)acetamido|butanocate (also referred to as methyl 4-(2-(5-bromo-
7-methoxy-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate, Compound 27-OMe) (90 mg, 77%
yield) as a white solid. LCMS: (ES, m/z): RT= 1.25min, m/z = 427[M+H]". 'H NMR (400 MHz, DMSO-
ds) 68.01 (t,J=56Hz, 1H), 724 (d,J=1.6 Hz, 1H), 7.12 (d, ] = 1.6 Hz, 1H), 4.40 (s, 2H), 3.75 (s, 3H),
3.59 (s, 3H), 3.08 (q, J = 6.4 Hz, 2H), 2.32 (t, ] = 7.2 Hz, 2H), 1.67 (p, ] =7.2 Hz, 2H), 1.28 (s, 6H).
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[0610] Step 4: To a solution of methyl 4—[2—(5-bromo—7-methoxy-3,3—dimethyl-2—oxoindol-1-
vl)acetamido]butanoate (85 mg, 0.20 mmol, 1 equiv) in methanol (MeOH) (2 mL) and H,O (0.5 mL) was
added NaOH (15.9 mg, 0.40 mmol, 2 equiv) at room temperature. The resulting mixture was stirred for
12h at room temperature. The reaction progress was monitored by LCMS. After the reaction was
completed, the residue was concentrated under reduced pressure and re—dissolved with water (10 mL),
then acidified to pH=4 with 1N HCI aq. The resulting mixture was extracted with ethyl acetate (EtOAc)
(5x20 mL). The combined organic layers were washed with brine (1x10 mL) and dried over anhydrous
Na»SOs. After filtration, the filtrate was concentrated under reduced pressure. The crude product was
purified by Prep—HPLC (Column: XSelect CSH Prep C18 OBD Column, 19¥250 mm, 5um; Mobile
Phase A: water (0.05% FA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 25 mL/min; Gradient: 42%
B t0 42% B in 8 min, 42% B; Wave Length: 254 nm; HPLC RT(min): 7.6) to afford 4—-(2—(5-bromo-7-
methoxy—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid (Compound 27) (43.0 mg, 54%
yield) as a white solid. LCMS: (ES, m/z): RT=1.41min, m/z=413[M+H]*. '"H NMR (400 MHz, DMSO-
ds) 6 12.04 (s, 1H), 8.02 (t, J =5.6 Hz, 1H), 7.24 (d,J=1.6 Hz, 1H), 7.12 (d, ] = 1.6 Hz, 1H), 4.39 (s,
2H), 3.75 (s, 3H), 3.08 (q, J = 6.4 Hz, 2H), 2.23 (t, ] = 7.2 Hz, 2H), 1.63 (d, ] = 7.2 Hz, 2H), 1.28 (s, 6H).

Example 10: 4-(2—(7-hydroxy—5-iodo—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid
(Compound 28) and methyl 4-(2-(7-hydroxy-5-iodo-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate (Compound 28-OMe)
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[0611] Step 1: To a solution of (5—bromo—7-hydroxy-3,3—dimethyl-2—-oxoindol-1-yl)acetic acid
(product of Step 3 of Example 7) (240 mg, 0.76 mmol, 1 equiv), methyl 4—aminobutanoate
hydrochloride (141 mg, 0.91 mmol, 1.2 equiv), and triecthylamine (TEA) (232 mg, 2.29 mmol, 3 equiv) in
N,N-dimethyl formamide (DMF) (5 mL), was added [bis(dimethylamino)methylene]-1H-1,2.3—
triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate (HATU) (349 mg, 0.91 mmol, 1.20 equiv), and
the resulting solution was stirred for 1h at room temperature. The reaction progress was monitored by
LCMS. The reaction was quenched by the addition of water (15mL) at room temperature. The resulting
mixture was extracted with ethyl acetate (EtOAc) (3x 30mL) and dried over anhydrous Na>SO,. After
filtration, the filtrate was concentrated under reduced pressure. The residue was purified by reverse flash
chromatography (C18 silica gel; mobile phase, MeCN in water (0.1% TFA), 10% to 50% gradient in 10
min; detector, UV 254 nm) to provide methyl 4-|2—(5-bromo—7-hydroxy—3,3—dimethyl-2—oxoindol-1-
yl) acetamido] butanoate (190 mg, 60% yield) as a yellow oil. LCMS: (ES, m/z): RT=0.762 min,
m/z=413.0[M+H]".

[0612] Step 2: A solution of methyl 4-[2—(5-bromo—7-hvdroxy-3,3—dimethyl-2—oxoindol-1-yl)
acetamido] butanoate (150 mg, 0.36 mmol, 1 equiv), methyl|2—(methylamino)ethylJamine (64.0 mg, 0.72
mmol, 2 equiv), and Nal (435 mg, 2.90 mmol, 8 cquiv) in dioxane (8 mL) was stirred for 2h at 120°C
under nitrogen atmosphere. The reaction progress was monitored by LCMS. The reaction was quenched
by the addition of water (30mL) at room temperature. The resulting mixture was extracted with ethyl
acetate (EtOAc) (3x 20mL) and dried over anhydrous Na,SO4. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluting with petroleum ether / ethyl acetate (3:2), to afford methyl 4—[2—(7-hydroxy—3—-iodo-3,3—
dimethyl-2-oxoindol-1-yl) acetamido] butanoate (also referred to as methyl 4-(2-(7-hydroxy-5-i0do-3,3-
dimethyl-2-oxoindolin-1-yl)acetamido)butanoate, Compound 28-OMe) (100 mg, 60% yield) as a yellow
oil. LCMS: (ES, m/z): RT=0.778 min, m/z=460 9|M~+H|".

[0613] Step 3: A solution of methyl 4-[2—(7-hydroxy—5—-iodo-3,3—-dimethyl-2—oxoindol-1-vl)
acetamido] butanoate (80.0 mg, 0.17 mmol, 1 equiv) and NaOH (104 mg, 2.61 mmol, 15.0 equiv) in
methanol (3 mL) and water (3 mL) was stirred for 1h at room temperature. The reaction progress was
monitored by LCMS. The reaction solution was concentrated under reduced pressure. The reaction was
dissolved by the addition of water (20mL) at room temperature. The residue was acidified to pH 6 with
2N HCl(aq). The aqueous layer was extracted with ethyl acetate (EtOAc) (3x20mL) and dried over
anhydrous Na,SO;. After filtration, the filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate (3:7), to afford
4—(2—(7-hydroxy—5-i0do-3,3-dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid (80 mg, 85%
purity) as a yellow oil which was further purified by Prep—-HPLC (Column: XBridge Prep Phenyl OBD
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Column, 19*250 mm, 5um; Mobile Phase A: water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN);
Flow rate: 25 mL/min; Gradient: 30% B to 40% B in 10 min, 40% B; Wave Length: 254 nm; HPLC
RT(min): 9) to afford 4-(2—(7-hydroxy—5-i0do—3,3-dimethyl-2—oxoindolin-1-yl)acetamido)butanoic
acid (Compound 28) (39.9 mg, 66% vicld) as a white solid. LCMS: (ES, m/z): RT=1.295 min,

m/z=446 9M+H]+. '"H NMR (400 MHz, DMSO-d¢) 6 12.03 (s, 1H), 9.96 (s, 1H), 7.97 (t, J = 5.6 Hz,
IH), 7.18 (d, J=1.6 Hz, 1H), 7.01 (d, J = 1.6 Hz, 1H), 4.43 (s, 2H),3.07 (q, J= 6.6 Hz, 2H), 222 (t, ] =
7.4 Hz, 2H), 1.62 (p, =73 Hz, 2H), 1.26 (s, 6H).

Example 11: N-(3—(1H-tetrazol-5—-yl)propyl)-2—(5-cyclopropyl-7-hydroxy—3,3—dimethyl-2—
oxoindolin—1-yl)acetamide (tautomer 1) and N—(3—(2H-tetrazol-5-yl)propyl)-2—(5-cyclopropyl-7-
hydroxy-3,3—dimethyl-2—oxoindolin—1-yl)acetamide (tautomer 2) (Compound 29)
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[0614] Step 1: To a solution of (3—bromo—7-hydroxy-3,3—-dimethyl-2—-oxoindol-1-yl)acetic acid
(product of Step 3 of Example 7) (120 mg, 0.30 mmol, 1 equiv) in methanol (MeOH) (5 mL) was

added SOCI, (13.6 mg, 0.12 mmol, 0.3 equiv) at room temperature. The resulting mixture was stirred for
2h at 70°C. The reaction progress was monitored by LCMS. After the reaction was completed, the residue
was concentrated under reduced pressure. The crude product was purificd by silica gel column
chromatography, cluting with petroleum cther / ethyl acetate (7:1), to afford methyl 2—(5-bromo-7-
hydroxy—3,3—dimethyl-2—oxoindol-1-yl) acetate (125 mg, 100% yield) as a white solid. LCMS: (ES,
m/z): RT= 0.92 min, m/z = 328 M+H]". 'H NMR (400 MHz, DMSO-d¢) 5 10.19 (s, 1H), 7.11 (d,J =16
Hz, 1H), 6.86 (d, J =2.4 Hz, 1H), 3.75 (d, ] =3.2 Hz, 3H), 4.64 (s, 2H), 1.28 (s, 6H).
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[0615] Step 2: To a solution of methyl 2—(5-bromo—7-hydroxy-3,3—dimethyl-2—oxoindol-1-yl)acetate
(125 mg, 0.52 mmol, 1 equiv) in tetrahydrofuran (THF) (6 mL) was added 1,2.3,4,5—pentaphenyl-1'-
(di—tert-butylphosphino)ferrocene (Q-Phos) (90.0 mg, 0.45 mmol, 0.80 equiv),
bromo(cyclopropyl)zinc (0.5M in THF) (3 mL, 1.50 mmol, 3 equiv) and
tris(dibenzylidencacetone)dipalladium(0) (Pdx(dba)s) (140 mg, 0.16 mmol, 0.30 equiv). The resulting
mixture was stirred for 1h at 25°C under nitrogen atmosphere. The reaction progress was monitored

by LCMS. The resulting mixture was diluted with H.O (50 mL). The aqueous layer was extracted with
ethyl acetate (EtOAc) (3x50 mL). The combined organic layers were washed with brine (1x50 mL) and
dried over anhydrous Na,SQO,. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by reverse flash chromatography (C18 silica gel; mobile phase, MeCN in water
(0.1% FA), 10% to 50% gradient in 10 min; detector, UV 254 nm) to afford methyl 2—(5—cyclopropyl-7—
hydroxy-3,3—dimethyl-2—-oxoindolin—1-yl)acetate (105 mg, 62% vield) as a brown solid. LCMS: (ES,
m/z): RT= 1.20min, m/z = 290[M+H]*. '"H NMR (400 MHz, DMSO-ds) & 9.55 (s, 1H), 6.60 (d,J=1.6
Hz, 1H), 6.40(d,J = 1.6 Hz, 1H),3.67 (d,J =11.2 Hz, 4H), 1.81 (m, 1H), 1.67 - 1.42 (m, 2H), 1.32 (d, J
=17.2 Hz, 3H), 1.25 (s, 6H).

[0616] Step 3: To a solution of methyl 2—(5-cyclopropyl-7-hydroxy-3,3-dimethyl-2—oxoindol-1-yl)
acetate (105 mg, 0.38 mmol, 1 equiv) in methanol (MeOH) (5 mL) and H;O (1 mL) was added NaOH
(30.4 mg, 0.76 mmol, 2 equiv) at room temperature. The resulting mixture was stirred for 2h at room
temperature. The reaction was monitored by LCMS. After the reaction was completed, the residue was
concentrated under reduced pressure and re—dissolved with water (5 mL), then acidified to pH=4 with 1N
HCI aq. The resulting mixture was extracted with ethyl acetate (EtOAc) (5x20 mL). The combined
organic layers were washed with brine (I1x10 mL) and dried over anhydrous Na;SOs. After filtration, the
filtrate was concentrated under reduced pressure to provide (5—cyclopropyl-7-hydroxy-3,3—dimethyl-2—
oxoindol-1-yl) acetic acid (95 mg, 91% yield) as a white solid. LCMS: (ES, m/z): RT=1.25min, m/z =
276[M+H]*.

[0617] Step 4: To a solution of (5—cyclopropyl-7-hydroxy-3,3—dimethyl-2—-oxoindol-1-yl) acetic acid
(80 mg, 0.31 mmol, 1 equiv) and 3—(1H-1,2,3 4-tetrazol-5—yl)propan—1—amine (46.7 mg, 0.37 mmol, 1.2
cquiv) in N,N—dimethyl formamide (DMF) (3 mL) was added tricthylamine (TEA) (62 mg, 0.61 mmol, 2
equiv), followed by [bis(dimethylamino)methylene]-1H-1,2 3—triazolo[4,5-b]pyridinium 3—oxide
hexafluorophosphate (HATU) (128.1 mg, 0.34 mmol, 1.1 equiv) at room temperature. The resulting
mixture was stirred for 2h at 25°C. The reaction was monitored by LCMS. After the reaction was
completed, the residue was purified by reverse flash chromatography (C18 silica gel; mobile

phase, acctonitrile (MeCN) in water (0.1% FA), 10% to 50% gradient in 10 min; detector, UV 254 nm) to
afford N-(3—(1H-tetrazol-5—yl)propyl)-2—(5—cyclopropyl-7-hydroxy—3,3—dimethyl-2-oxoindolin—1-
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yl)acetamide (tautomer 1) and N—(3—(2H-tetrazol-5—yl)propyl)-2—(5—cyclopropyl-7-hydroxy-3,3—
dimethyl-2-oxoindolin—1-yl)acetamide (tautomer 2) (Compound 29) (9.3 mg, 62% vield) as

a white solid. LCMS: (ES, m/z): RT= 1.26min, m/z = 385|M+H]*. 'H NMR (400 MHz, DMSO-d¢) &
8.04(t,]=5.6Hz 1H), 654 (d,J=1.6 Hz, 1H), 6.43 (d, T = 1.6 Hz, 1H),4.42 (s,2H), 3.08 (q,J=6.4
Hz,2H).2.74 (1, J=72Hz, 2H), 1.79 (m, ], = 8.4, I, =4 4 Hz, 1H), 1.71 (q, T=72, 6.8 Hz, 2H), 1.24 (s,
6H), 0.85 (m, 2H), 0.54 (m, 2H).

Example 12: 4-(2—(5-bromo-6-hydroxy-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid
(Compound 36) and methyl 4-(2-(5-bromo-6-hydroxy-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate (Compound 36-OMe)
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[0618] Step 1: To a stirred solution of 6-methoxy—1,3—dihydroindol-2-one (1 g, 6.12 mmol, 1
equiv) and LiCl (649 mg, 15.32 mmol, 2.5 equiv) in tetrahydrofuran (THF) (100 mL) was added n—butyl
lithium (n—BuLi) (2.5N) (6.13mL, 15.32 mmol, 2.5 equiv) dropwise at 0°C under nitrogen atmosphere.

The resulting mixture was stirred for 30 min at 0°C under nitrogen atmosphere. To the above mixture was

added Mel (1739.70 mg, 12.25 mmol, 2 equiv) dropwise over 20 min at 0°C. The resulting mixture was
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stirred for additional 1h at 0°C. The reaction was quenched by the addition of water/ice (20mL) at 0°C.
The aqueous layer was extracted with ethyl acetate (EtOAc) (3x200 mL) and dried over anhydrous
Na:SOs. After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, cluting with petroleum cther / ethyl acetate (8:1), to afford 6-
methoxy—3,3—dimethyl-1H-indol-2—one (200 mg, 17% yield) as a yellow solid. 'H NMR (400 MHz,
DMSO-d¢) 6 10.24 (s, 1H), 7.16 (d,J =8.2 Hz, 1H), 6.51 (dd, J =8.2, 2.4 Hz, 1H), 6.41 (d,J =2.3 Hz,
1H), 3.73 (s, 3H), 1.21 (s, 6H).

[0619] Step 2: Into a 20 mL vial was added 6-methoxy—3,3—dimethyl-1H-indol-2-one (200 mg, 1.04
mmol, 1 equiv), N,N-dimethyl formamide (DMF) (8 mL), and N-bromasuccinumide (NBS) (186 mg,
1.046 mmol, 1 equiv) at room temperature. The resulting mixture was stirred for 2h at room

temperature under nitrogen atmosphere. The reaction was quenched by the addition of water/ice (20 mL)
at 0°C. The aqueous layer was extracted with ethyl acetate (EtOAc) (3x20 mL) and dried over anhydrous
Na>S0O.. After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, eluting with petroleum ether / ethyl acetate (2:1), to afford 5—bromo-
6-methoxy—3,3-dimethyl-1H-indol-2—-one (190 mg, 67% yicld) as a yellow solid. LCMS (LCMS, ESI):
RT=0.735min, m/z 270[M+H]". 'H NMR (400 MHz, DMSO-ds) & 10.42 (s, 1H), 7.50 (s, 1H), 6.59 (s,
1H), 3.83 (s, 3H), 1.23 (s, 6H).

[0620] Step 3: A solution of 5-bromo—6—methoxy-3,3—-dimethyl-1H-indol-2—one (150 mg, 0.55 mmol,
1 equiv) in tetrahydrofuran (THF) (10mL) was treated with NaH (60% dispersion in mineral oil) (26.65
mg, 1.11 mmol, 2 equiv) for 30 min at 0°C under nitrogen atmosphere, followed by the addition of ethyl
bromoacetate (185 mg, 1.11 mmol, 2 equiv) dropwise at 0°C. The resulting mixture was stirred for

1h at room temperature under nitrogen atmosphere. The reaction progress was monitored by LCMS. The
reaction was quenched by the addition of water/ice (20mL) at 0°C. The aqueous layer was extracted

with ethyl acetate (EtOAc) (3x50 mL) and dried over anhydrous Na;SQOs. The resulting mixture was
concentrated under reduced pressure, and the residue was purified by silica gel column chromatography,
eluting with petroleum ether / ethyl acetate (5:1), to afford ethyl 2—(5-bromo—6-methoxy—3,3-dimethyl-
2—-oxoindol-1-ylacetate (170 mg, 86% yield) as a yellow solid. LCMS (LCMS, ESI): RT= 928 min, m/z
=356 [M+H]". "H NMR (400 MHz, DMSO-ds) 5 7.59 (s, 1H). 6.99 (s, 1H), 4.60 (s, 2H), 4.15(q, T = 7.1
Hz, 2H), 3.85 (s, 3H), 1.28 (s, 6H), 1.21 (d, J = 7.2 Hz, 3H).

[0621] Step 4: To a stirred solution of ethyl 2—(5-bromo—6-methoxy-3,3-dimethyl-2—oxoindol-1-
vl)acetate (100 mg, 0.28 mmol, 1 equiv) in dichloromethane (DCM) was added BBr; (1N in DCM)
(0.56mL, 0.56 mmol, 2 equiv) dropwise at 0°C under nitrogen atmosphere. The resulting mixture was
stirred for 1h at room temperature under nitrogen atmosphere. The reaction progress was monitored by

LCMS. The reaction was quenched with water/ice at 0°C. The aqueous layer was extracted with ethyl
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acetate (EtOAc) (3x50 mL) and dried over anhydrous Na,SOs. After filtration, the filtrate was
concentrated under reduced pressure, and the residue was purified by silica gel column chromatography,
cluting with petroleum ether / ethyl acetate (1:1), to afford (5-bromo—6-hydroxy—3,3-dimethyl-2—
oxoindol-1-yl)acetic acid (70 mg, 79% yicld) as a yellow solid. LCMS (LCMS, ESI): RT= 667 min, m/z
=314 [M+H]".

[0622] Step 5: Into a 8mL vial was added (5-bromo—6-hyvdroxy-3,3—-dimethyl-2-oxoindol- I-yl)acetic
acid (60 mg, 0.19 mmol, 1 equiv), methyl 4-aminobutanoate (26.8 mg, 0.23 mmol, 1.2 equiv),
triethylamine (TEA) (58.0 mg, 0.57 mmol, 3 equiv), and N,N-dimethyl formamide (DMF) (3 mL), and
[bis(dimethylamino)methylene |-1H-1,2,3—triazolo[4,5-b|pyridinium 3—oxide hexafluorophosphate
(HATU) (87.2 mg, 0.23 mmol, 1.20 equiv) was added at room temperature. The resulting mixture was
stirred for 1h at room temperature under nitrogen atmosphere. The reaction progress was monitored by
LCMS. The residue was purified by reverse flash chromatography (C18 silica gel; mobile

phase, acetonitrile (MeCN) in water (60% to 70% gradient in 10 min); detector, UV 254 nm) to provide
methyl 4—[2—(5-bromo—6-hydroxy-3.3—-dimethyl-2—oxoindol-1-yl)acetamido|butanoate (also referred
to as methyl 4-(2-(5-bromo-6-hydroxy-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate, Compound
36-OMe) (50 mg, 63% vield) as a yellow solid. LCMS (LCMS, ESI): RT= 705min, m/z =413[M+H]".
[0623] Step 6: Into a 8mL vial was added methyl 4-[2—(5-bromo—6-hydroxy-3,3—-dimethyl-2-
oxoindol-1-yl)acetamido]butanoate (50.0 mg, 0.12 mmol, 1 equiv), NaOH (9.68 mg, 0.24 mmol, 2
equiv), methanol (MeOH) (1 mL) and H,O (1 mL) at room temperature. The resulting mixture was stirred
for 2h at room temperature under air atmosphere. The reaction progress was monitored by LCMS. After
the reaction was completed, the residue was concentrated under reduced pressure and re—dissolved with
water (5 mL). The residue was acidified to pH 6 with 2N HCI (aq.), and the aqueous layer was extracted
with ethyl acetate (EtOAc) (3x20 mL), and then dried over anhydrous Na;SQ4. After filtration, the filtrate
was concentrated under reduced pressure, and the residue was purified by reverse flash chromatography
(C18 silica gel; mobile phase, acetonitrile (MeCN) in water (10% to 30% gradient in 10 min); detector,
UV 254 nm) to provide 4—(2—(5-bromo—6-hydroxy-3,3—dimethyl-2-oxoindolin-1-
yl)acetamido)butanoic acid (Compound 36) (20.7 mg, 43% yield) as a white solid. LCMS (LCMS, ESI):
RT= 1.211 min, m/z =398.95 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 6 8.70 (s, 1H), 7.04 (s, 1H), 6.00
(s, IH), 4.03 (s, 2H), 3.06 (q, ] = 6.0 Hz, 2H), 198 (t, ] = 6.9 Hz, 2H), 1.63 (dt, J = 12.0, 6.0 Hz, 2H),
1.18 (s, 6H).

Example 13: 4—(2—(5-cyclopropyl-4—fluoro-3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)butanoic

acid (Compound 56) and methyl 4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate (Compound 56-OMe)
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[0624] Step 1: A solution of cthyl bromoacctate (1.29 g, 7.75 mmol, 2 equiv) in tetrahydrofuran (THF)
(10 mL) was treated with NaH (186 mg, 7.75 mmol, 2 equiv) for 30 min at 0°C under nitrogen
atmosphere followed by the addition of 5-bromo—4—fluoro—3,3—dimethyl-1H-indol-2—one (1.0 g, 3.88
mmol, 1 equiv) (Compound 36a of Fensome et al., J. Med. Chem. (2008) 1861-1873) dropwise at room
temperature. The resulting mixture was stirred for 1h at room temperature under nitrogen atmosphere.
The reaction progress was monitored by LCMS. The reaction was quenched by the addition of water (100
mL) at 0°C. The resulting mixture was extracted with cthyl acetate (EtOAc) (3 x 100 mL). The combined
organic layers were washed with water (3x100 mL) and dried over anhydrous Na;SO4. After filtration, the
filtrate was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography, eluting with petroleum ether / ethyl acetate (1:1), to afford ethyl 2—(5-bromo—4—fluoro—
3,3—dimethyl-2—oxoindol-1-yl)acetate (900 mg, 54% yield) as a white solid. LCMS: (ES, m/z): RT=
0.996 min, m/z=344|M+1]".

[0625] Step 2: To a stirred solution of ethyl 2—(5-bromo—4—fluoro—3,3-dimethyl-2—oxoindol-1-
ylacetate (200 mg, 0.58 mmol, 1 equiv) and cyclopropylboronic acid (250 mg, 2.9 mmol, 3 equiv) in
dioxane (5SmL) and H>O (1mL) was added [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(IT)
complex with dichloromethane (Pd(dppf)Cl,— DCM) (85.0 mg, 0.11 mmol, 0.2 equiv) and Na,COs (185
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mg, 1.74 mmol, 3 equiv). The resulting mixture was stirred for 2h at 80°C under nitrogen atmosphere.
The reaction was monitored by LCMS. The resulting mixture was diluted with water (20 mL). The
aqueous layer was extracted with ethyl acetate (EtOAc) (3 x 20 mL). The combined organic layers were
washed with brine (1x20 mL) and dried over anhydrous Na,SQ4. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
eluting with petroleum ether / ethyl acetate (5:1), to aftord ethyl 2—(5-cyclopropyl-4—fluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetate (90 mg, 48% yield) as an off—white solid. LCMS: (ES, m/z); RT=1.03
min, m/z=306[M+H]".

[0626] Step 3: To a stirred solution of ethyl 2—(5—cyclopropyl-4—fluoro—3.3—dimethyl-2—oxoindol-1-
ylacetate (100 mg, 0.32 mmol, 1 equiv) in MecOH (5 mL) and H,0 (1 mL) was added LiOH (39.2 mg,
1.63 mmol, 3 equiv). The resulting solution was stirred for 2 h at room temperature. The reaction progress
was monitored by LCMS. The resulting mixture was concentrated under reduced pressure. The resulting
mixture was diluted with water (4 mL) and the mixture was adjusted to pH=5 with HC1 (aq. 1M). The
precipitated solids were collected by filtration and washed with water (3 x 5 mL) to provide (5—
cyclopropyl-4—fluoro-3,3-dimethyl-2—oxoindol-1-yl)acetic acid (80 mg, 88% yield) as an off white
solid. LCMS: (ES, m/z): RT=1.03 min, m/z=278[M+H]".

[0627] Step 4: To a stirred solution of (5—cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindol-1-yl)acetic
acid (100 mg, 0.36 mmol, 1 equiv) and methyl 4—aminobutanoate (50.7 mg, 0.433 mmol, 1.2 equiv) in
N.N-dimethyl formamide (DMF) (2 mL) was added tricthylamine (TEA) (73.0 mg, 0.72 mmol, 2 equiv)
and [bis(dimethylamino)methylene|-1H-1,2,3—triazolo[4,5-b]pyridinium 3—oxide hexafluorophosphate
(HATU) (165 mg, 0.43 mmol, 1.20 equiv). The resulting solution was stirred for 2 h at room temperature.
The reaction progress was monitored by LCMS. The resulting mixture was quenched with water (20 mL).
The aqueous layer was extracted with ethyl acetate (EtOAc) (3 x 20 mL). The combined organic layers
were washed with brine (1 x 20 mL) and dried over anhydrous Na,SQOs. After filtration, the filtrate was
concentrated under reduced pressure, and the residue was purified by silica gel column chromatography,
eluting with petroleum ether / ethyl acetate (3:1), to afford methyl 4—[2—(5—cyclopropyl-4—fluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetamido]butanoate (also referred to as methyl 4-(2-(5-cyclopropyl-4-fluoro-
3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate; Compound 56-OMe) (120 mg, 71% vyicld) as a
yellow oil. LCMS: (ES, m/z): RT=0.98 min, m/z=377[M+H]".

[0628] Step 5: To a stirred solution of 4—-[2—(5—cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindol-1-
vl)acetamido]butanoate (100 mg, 0.27 mmol, 1 equiv) in MeOH (2.50 mL) and H,O (0.50 mL) was added
LiOH (32.4 mg, 1.35 mmol, 5 equiv). The resulting mixture was stirred for 2h at room temperature. The
reaction progress was monitored by LCMS. The resulting mixture was concentrated under vacuum. The

resulting mixture was diluted with water (4 mL) and acidified to pH=5 with HCI (aq. 1M). The aqueous
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layer was extracted with ethyl acetate (EtOAc) (3 x 10 mL), and the combined organic layers were
washed with brine (1 x 20 mL) and dried over anhydrous Na>SO,. After filtration, the filtrate was
concentrated under reduced pressure, and the crude product was purified by Prep-HPLC (Xselect CSH
C18 OBD Column 30*150mm 5um, n; Mobile Phase A: acetonitrile (MecCN), Mobile Phase B: water
(0.05% TFA); Flow rate: 60 mL/min; Gradient: 31% B to 41% B in 10 min; Wave Length: 254/220 nm;
HPLC RT(min): 8.53) to provide 4—(2—(5—cyclopropyl-4—fluoro—3.3—-dimethyl-2—oxoindolin— -
vl)acetamido)butanoic acid (Compound 56) (27.1 mg, 28% yield) as a white solid. LCMS: (ES, m/z).
RT=0.78 min, m/z=363[M+H]". '"H NMR (400 MHz, DMSO-ds) 5 8.17 (t, J = 5.6 Hz, 1H), 6.89 (t,J =
79Hz, 1H), 6.64 (d, J= 8.1 Hz, 1H), 4.27 (s, 2H), 3.08 (q, ] = 6.6 Hz, 2H), 223 (t, J = 7.4 Hz, 2H), 1.98
(m, 1H), 1.64 (m, 2H), 1.38 (s, 6H), 0.96 — 0.85 (m, 2H), 0.69 — 0.61 (m, 2H).

Example 14: 4—(2—(5-cyclopropyl-4,7—difluoro—3,3—dimethyl-2—oxoindolin—1—
yl)acetamido)butanoic acid (Compound 57) and tert-butyl 4-(2-(5-cyclopropyl-4,7-difluoro-3,3-
dimethyl-2-oxoindolin-1-yl)acetamido)butanoate (Compound 57-OtBu)

F F F F
H H H H
N o I TiCly N o __M-BuLi TMEDA o _Bra,AcOH,DCM N o
THF THF,Mel step 3
step 1 step 2 Br
F O F F F

o‘é OH

o]

0 . ‘é OH _< F —

Br/\n/ j< /_< [>—B\ o) N O
S N O o . TFADCM o

NaH.THF O  Pd(dppfiCla, Na2003 step 6

step 4 Br dioxane,H,O
F step 5

(o)
0 »L' o OH
(e)
HN HN
HoN T TFA,DCM /—§
HATU,TEA,DMF N 0 step 8 O Compound 57
step 7 o c%/clo(s)rop 1-4,7-
uoro imethyl- 22-
oxoindolin-1-

F yl)acetamido)butanoic acid
Compound 57-OtBu

tert- butyl4(2 5-
cyclo :f
difluoro- 3 dlmethyl-2-
oxoindolin-1-
yl)acetamido)butanoate

[0629] Step 1: To a stirred mixture of Zn powder (3.21 g, 49.1 mmol, 9 equiv) in THF (100 mL) was

added TiCls (3.79 mL, 27.3 mmol, 5 equiv) in portions at 0°C under nitrogen atmosphere. The resulting

mixture was stirred for 2 h at 70°C under nitrogen atmosphere. To the above mixture was added 4,7-
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difluoro—1H-indole—2,3—dione (1 g, 5.46 mmol, 1 equiv) by dropwise at room temperature. The resulting
mixture was stirred for additional 12 h at room temperature. The reaction was monitored by LCMS. The
reaction was quenched with water (150 mL). The resulting mixture was extracted with CH,Cl, (3 x 300
mL) and dried over anhydrous Na,SO,. After filtration, the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography, eluting with petroleum ether /
cthyl acetate (9:1), to afford 4,7-difluoro—1,3—dihydroindol-2—one (450 mg, 27% yield) as a red solid.
LCMS (LCMS, ESI): RT= 0.72 min, m/z = 168 [M-H]~; 'H NMR (400 MHz, DMSO-ds) 6 11.05 (s, 1H),
7.15(d, J=9.5,4.2 Hz, 1H), 7.03 (s, 1H), 3.42 (td, J = 6.3, 5.0 Hz, 2H).

[0630] Step 2: A solution of 4,7-difluoro-1,3-dihydroindol-2—one (450 mg, 3.25 mmol, 1 equiv) and
tetramethylethylenediaming (TMEDA) (805 mg, 8.26 mmol, 2.5 equiv) in tetrahydrofuran (THF) (50 mL)
was treated with n—-butyl lithium (n—BuLi) (3.3 mL, 8.26 mmol, 2.5 equiv, 2.5M in THF) for 30 min at
0°C under nitrogen atmosphere followed by the addition of methyl iodide (Mel) (785 mg, 6.52 mmol, 2
equiv) by dropwise at room temperature. The resulting mixture was stirred for 1 h at room temperature
under nitrogen atmosphere. The reaction was monitored by LCMS. The reaction was quenched by the
addition of water (200 mL) at room temperature. The resulting mixture was extracted with ethyl acetate
(EtOAc) (3 x 150 mL) and dried over anhydrous Na,SQO;. After filtration, the filtrate was concentrated
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-difluoro—3,3—dimethyl- 1 H-indol-2—one (230 mg, 41%
yield) as a yellow solid. LCMS (ESI): RT= 0.92 min, m/z = 196 [M-H]~; 'H NMR (400 MHz, DMSO-
ds) 6 11.07 (s, 1H), 7.16 (t, ] = 9.4 Hz, 1H), 6.80 (t, ] = 9.0Hz, 1H), 1.36 (s, 6H).

[0631] Step 3: To a stirred mixture of 4,7-difluoro—3,3-dimethyl-1H-indol-2—one (230 mg, 1.31 mmol,
1 equiv) and acetic acid (AcOH) (2 mL) in dichloromethane (DCM) (10 mL) was added Br (1.05 g, 6.59
mmol, 5 equiv, in 3mL DCM) by dropwise at 0°C. The resulting mixture was stirred for 1 h at room
temperature under nitrogen atmosphere. The reaction was monitored by LCMS, and upon completion,
was quenched by the addition of sat. NaHCOz (aq.) (50 mL) at room temperature. The resulting mixture
was extracted with ethyl acetate (EtOAc) (3 x 200 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, e¢luting with petroleum ether / ethyl acetate (5:1), to afford 5-bromo-4,7—
difluoro-3,3—dimethyl-1H-indol-2-one (300 mg, 69% yield) as an off-white solid. LCMS (LCMS, ESI):
RT= 1.05 min, m/z = 274 [M-H]~; 'H NMR (400 MHz, DMSO-d¢) 6 11.23 (s, 1H), 7.63 (d. J = 9.1Hz,
1H), 1.37 (s, 6H).

[0632] Step 4: A solution of 5-bromo—4,7-difluoro—3,3—dimethyl-1H-indol-2—one (320 mg, 1.15 mmol,
1 equiv) in tetrahydrofuran (THF) (15 mL) was treated with NaH (dispersion in mineral oil) (83.5 mg,
3.47 mmol, 3 equiv) for 30 min at 0°C under nitrogen atmosphere followed by the addition of tert—butyl
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2-bromoacetate (678 mg, 3.47 mmol, 3 equiv) by dropwise at 0°C. The resulting mixture was stirred for 1
h at room temperature. The reaction was monitored by LCMS. 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 100 mL) and dried over anhydrous Na;SOs. After filtration, the filtrate was concentrated under
reduced pressure to provide a residue, which was purified by silica gel column chromatography., eluting
with petroleum cther / ethyl acetate (6: 1), to afford tert—butyl 2—(5—bromo—4,7—difluoro-3,3—dimethyl-2-
oxoindol-1-yl)acetate (400 mg, 88% yield) as an off—white solid. LCMS (LCMS, ESI): RT=1.35 min,
m/z =388 [M-H]".

[0633] Step S: Into a 20 mL sealed tube was added tert-butyl 2—(5-bromo—4,7-difluoro—3,3-dimethyl-
2—oxoindol-1-yDacetate (300 mg, 0.76 mmol, 1 equiv), cyclopropylboronic acid (250 mg, 2.9 mmol, 5
equiv), [1,1'-bis(diphenylphosphino)ferrocene] dichloropalladium(Il) complex with dichloromethane
(Pd(dppfH)Cl,— DCM) (113 mg, 0.15 mmol, 0.2 equiv), Na,COs (245 mg, 2.30 mmol, 3 equiv), dioxane (7
mL) and H>O (1 mL) at room temperature. The resulting mixture was stirred for 12 h at 80°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 mixture was extracted with ethyl acetate (EtOAc)
(3 x150 mL) and dried over anhydrous Na;SQs. After filtration, the filtrate was concentrated under
reduced pressure, and the residue was purified by silica gel column chromatography, eluting with
petroleum ether / ethyl acetate (7:1), to afford tert—butyl 2—(5—cyclopropyl-4,7—difluoro-3,3—dimethyl-2-
oxoindol-1-yl)acetate (250 mg, 79% yield) as a brown solid. LCMS (LCMS, ESI): RT= 1.34 min, m/z =
296 [M-HJ~.

[0634] Step 6: Into a 8 mL sealed tube was added tert-butyl 2—(5-cyclopropyl-4,7-difluoro—3,3—
dimethyl-2-oxoindol-1-yl)acetate (200 mg, 0.58 mmol, 1 equiv), trifluoroacetic acid (TFA) (2 mL) and
dichloromethane (DCM) (5 mL) at room temperature. The resulting mixture was stirred for 1 h at room
temperature. The reaction was monitored by LCMS. The resulting mixture was concentrated under
reduced pressure. 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 150 mL) and dried over anhydrous
Na;SO0.. After filtration, the filtrate was concentrated under reduced pressure to 2—(5—cyclopropyl-4,7—
difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetic acid (180 mg, 68% yield) as a white solid. LCMS
(LCMS, ESI): RT= 0.89 min, m/z =296 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & 13.17 (s, 1H), 6.84
(d.J=122Hz, 1H), 4.56 — 4.43 (m, 2H), 1.99 (q, J = 4.5, 3.3 Hz, 1H), 1.40 (s, 6H), 0.94 (d, J = 8.4Hz,
2H), 0.76 — 0.68 (m, 2H).

[0635] Step 7: Into a 8 mL sealed tube was added 2—(5—cyclopropyl—4,7-difluoro—3,3—dimethyl-2—
oxoindolin—I—-yl)acctic acid (180 mg, 0.67 mmol, 1 equiv), tert—butyl 4-aminobutanoate hydrogen
chloride (396 mg, 2.03 mmol, 3 equiv), [bis(dimethylamino)methylene]-1H—-1,2 3—triazolo[4,5—
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b]pyridinium 3-oxide hexafluorophosphate (HATU) (309 mg, 0.81 mmol, 1.20 equiv), triethylamine
(TEA) (343 mg, 3.38 mmol, 5 equiv) and N,N-dimethyl formamide (DMF) (4 mL) at room temperature.
The resulting mixture was stirred for 1 h at room temperature. The reaction was monitored by LCMS. The
reaction was quenched by the addition of water (50 mL) at room temperature. The resulting mixture was
extracted with ethyl acetate (EtOAc) (3 x 50 mL) and dried over anhydrous Na»SOs. After filtration, the
filtrate was concentrated under reduced pressure to provide a residue, which was purified by reverse flash
chromatography (C18 silica gel; mobile phase, acetonitrile (MeCN) in water, 30% to 45% gradient in 10
min; detector, UV 254 nm/220 nm) to provide tert—butyl 4—[2—(5—cyclopropyl-4,7—difluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetamido]butanoate (also referred to as tert-butyl 4-(2-(5-cyclopropyl-4,7-
difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate; Compound 57-OtBu) (200 mg, 68%
yield) as a white solid. LCMS (LCMS, ESI): RT= 1.03 min, m/z = 437 [M+H]".

[0636] Step 8: Into a 20 mL sealed tube was added tert—butyl 4-[2—(5—cyclopropyl—4,7-difluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetamido]butanoate (150 mg, 0.34mmol, 1 equiv), trifluoroacetic acid (TFA)
(1.3 mL) and dichloromethane (DCM) (5 mL) at room temperature. The resulting mixture was stirred for
1 h at room temperature. The reaction was monitored by LCMS. The resulting mixture was concentrated
under reduced pressure. The reaction was quenched by the addition of water (50 mL) at room
temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 50 mL), dried over
anhydrous Na,SO,. After filtration, the filtrate was concentrated under reduced pressure. The crude
product (100 mg, 80% purity) was purified by Prep—-HPLC (XBridge Shield RP18 OBD Column, 30*¥150
mm, Sum; Mobile Phase A: water (10mmol/L NH:HCO3), Mobile Phase B: acetonitrile (MeCN); Flow
rate: 60 mL/min; Gradient: 20% B to 30% B in 10 min, 30% B; Wave Length: 254 nm; RT1(min): 8.5) to
provide 4—(2—(5—cyclopropyl—-4,7—-difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic acid
(Compound 57) (70 mg, 38% vield) as a white solid. LCMS (ES, m/z): RT= 0.72 min, m/z = 381
[M+H]": '"H NMR (400 MHz, DMSO-ds) 6 832 (s, 1H), 6.78 (d, J = 12.0Hz, 1H), 4.32(d, J = 1.9 Hz,
2H),3.06 (q, J=65Hz 2H), 2.11 (t, J =73 Hz 2H), 199 (d, ] = 13.5Hz, 1H), 1.61 (d, ] =72 Hz, 2H),
1.40 (s, 6H), 0.98 — 0.89 (m, 2H), 0.74 — 0.66 (m, 2H).

Example 15: 4—(2—(5-cyclopropyl-4—fluoro-3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3-
methylpentanoic acid (Compound 58, rac-58), (35,4R)-4—(2—-(5—-cyclopropyl-4—fluoro-3,3-
dimethyl-2—oxoindolin—1-yl)acetamido)-3-methylpentanoic acid (Compound 58A*), (3R,45)-4—(2—
(5-cyclopropyl-4—fluoro—3,3—dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylpentanoic acid
(Compound 58B*), (35,45)-4—(2—(5-cyclopropyl-4—fluoro-3,3—dimethyl-2-oxoindolin—1-
yl)acetamido)-3—methylpentanoic acid (Compound 58C*), (3R,4R)-4—(2—(5—cyclopropyl-4—fluoro—
3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3—-methylpentanoic acid (Compound 58D*), tert-butyl
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(3S,4R)-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-
methylpentanoate (Compound 58A #-0tBu), tert-butyl (3R,4S)-4-(2-(5-cyclopropyl-4-fluoro-3,3-
dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylpentanoate (Compound S8B*-OtBu), tert-butyl
(3S5,45)-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylpentanoate
(Compound 38C*-OtBu), and tert-butyl (3R,4R)-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-methylpentanoate (Compound S8D*-OtBu)

Scheme 15A.

(o] (o]
/\)]\ J< EtNO,, DBU J< Pd/C,i-PrOH H2 HoN 0J<
o step 1 step 2
OH
N @] / ;
(¢]

Prep-SFC separation of cis
F O mixture* from
step 4 trans mixture®

HATU,DIEA,DMF
step 3 F
Compound 58-tBu (rac-58-tBu)

Scheme 15B.
(0]
6) o 4’/,/__>*O
>§\_ (S)/(R) ; ;
R -
HN( )/ (S) HN 3
assumed step 5 o o)
cis .
mixture chiral separation
E F
Compound 58A*-OtBu Compound 58B*-OtBu
tert-butyl (3S,4R)-4-(2-(5- tert-butyl (3R,4S)-4-(2-(5-
clopropl)‘/tly -(fluoro 3(d|r$1eth | cyclopropyl-4- ﬁuoro 3,3- Imeth -2-
Oy oindblin- -1-yl)acetamido)- oxoindolin-1-yl)acetamido)-3-
methylpentanoate methylpentanoate

162



WO 2023/220715 PCT/US2023/066934

step 7 step 8
o) o]
OH 3 OH
HN(R) (s) HN (S)';(R)
N (o) N 6]
0 (o]
F F
Compound 58A* Compound 58B*
(3S 4R)-4 82 (5- cycloprozpyl- (3R, 4S)-4-82 (5-cyclopr yI-4-
4-fluoro-3,3-dimethyl fluoro-3,3-dimeth
oxoindolin- 1-yI2acetam|do) -3- oxoindolin-1 -ylzacetamldo) -3-
methylpentanoic acid methylpentanoic acid
Scheme 15C.
£>S_>L A
assumed step 6 HN( ) HN
trans /—Q

mixture* chiral separation V% w@l(

Compound 58C*-OtBu Compound 58D*-OtBu

tert-butyl (3S,48)-4-(2- (35 tert-butyl (3R,4R)-4-(2- SS-
cyclo ropgll-4-ﬂuoro -3 gyclog)ropgll-4-ﬂuoro -3

dimethyl-2-oxoindolin- 1- imethyl-2-oxoindolin- -

yl)acetamido)-3- yl)acetamido)-3-
methylpentanoate methylpentanoate
step 9l l step 10
o o
OH

OH
(S) (S) HN

Compound 58C* Compound 58D*
(3S,4S) -4 2-(5- (3R4R)-4-(2-(5-
C CIOP pgl uoro-3,3- gyclorropgl-mfluoro -3,3-
imethyl-2-oxoindolin- 1- imethyl-2-oxoindolin- 1-

yl)acetamido)-3-

ylacetamido)-3-
methylpentanoic acid

methylpentanoic acid
[0637] Step 1: Into a 40 mL round-bottom flask was addcd tert—butyl (2E)-but-2—cnoatc (8 g, 56.3
mmol, 1 equiv), 1,8—diazabicyclo(5.4.0)undec—7—ene (DBU) (12.9 g, 84 .4 mmol, 1.5 equiv), acetonitrile

(MeCN) (20 mL) and nitrocthane (EtNO,) (21.1 g, 281 mmol, 5 equiv) at room temperature. The mixture
was stirred for 1h at 50°C. The reaction progress was monitored by LCMS. The reaction was quenched by
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the addition of water (30 mL) at room temperature. The aqueous layer was extracted with ethyl acetate
(EtOAc) (3x20 mL). The organic phase was concentrated under reduced pressure. The residue was
purified by reversed—phase flash chromatography (C18 silica gel; mobile phase, MeCN in Water, 10% to
50% gradient in 10 min; detector, UV 254/220 nm) to provide tert—butyl 3—-methyl-4-nitropentanoate
(5.0 g, 49% yield) as a colorless oil. LCMS: (ES, m/z): RT=0.61min, m/z=162[M+1]*. '"H NMR (400
MHz, DMSO-ds) 63.21 (d,J =6.5 Hz, 1H), 2.55 - 2.26 (m, 2H), 222 — 2.05 (m, 1H), 1.61 — 1.50 (m,
3H), 1.41(s, 9H), 0.90 (d, J = 6.7Hz, 3H).

[0638] Step 2: Into a 500mL 3-necked round-bottom flask was added tert—butyl 3-methyl-4-
nitropentanoate (6 g, 27.6 mmol, 1 equiv), isopropanol (i-PrOH) (250 mL) and Pd/C (8.14 g) at room
temperature, and the mixture was stirred for overnight at room temperature under hydrogen (Ha)
atmosphere. The reaction progress was monitored by LCMS. The resulting mixture was filtered, the filter
cake was washed with i-PrOH (3x10 mL). To the filtrate was added hydrogen chloride (2M, ImL), and
the reaction was concentrated under reduced pressure to provide tert—butyl 4—amino—3-methylpentanoate
hydrochloride (4 g, 65% yield) as a colorless oil. LCMS: (ES, m/z): RT=0.83min, m/z=132[M+1]".
[0639] Step 3: Into a 250 mL round-bottom flask was added tert-butyl 4-amino—3-methylpentanoate
hydrochloride (4 g, 21.4 mmol, 1 equiv), [bis(dimethylamino)methylenc]-1H-1,2,3-triazolo[4,5—
b]pyridinium 3-oxide hexafluorophosphate (HATU) (12.2 g, 32.0 mmol, 1.5 equiv), N,N-
diisopropylethylamine (DIPEA) (8.28 g, 64.1 mmol, 3 equiv), N.N-dimethyl formamide (DMF) (20 mL)
and (5—cyclopropyl-4—fluoro—3,3—dimethyl-2—-oxoindol-1-yl)acetic acid (product of Step 3, Example
13) (3.20 g, 11.5 mmol, 0.54 equiv) at room temperature. The reaction progress was monitored by LCMS.
The reaction was quenched by the addition of water (30 mL) at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3 x 30 mL), and the organic phase was concentrated under reduced
pressure to provide a residue, which was purified by Prep—-HPLC (XBridge Prep Phenyl Column, 19%250
mm, Sum; Mobile Phase A: water (10mmol/L. NHsHCOs), Mobile Phase B: acetonitrile (MeCN); Flow
rate: 25 mL/min; Gradient: 25% B to 35% B in 9 min; Wave Length: 254nm/220nm; HPLC RT(min): 9)
to provide tert-butyl 4—[2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2-oxoindol-1-yl)acetamido]-3—
methylpentanoate (Compound 58-OtBu, rac—58-0OtBu) (2.9 g, 30% yield) as a colorless oil, and
comprising a mixture of cis and trans isomers. LCMS: (ES, m/z): RT=0.98min, m/z=391[M+1]".

[0640] Step 4: Compound 58—O0tBu (2.9 g, 98% purity) was purified by Prep—SFC with the following
conditions ((S, S)-Whelk-0 1 5pum Kromasil, 3*25 cm, 5 um; Mobile Phase A: CO,, Mobile Phase B:
isopropanol (IPA); Flow rate: 100 mL/min; Gradient: isocratic 28% B; Column Temperature (°C): 35;
Back Pressure (bar): 100; Wave Length: 220 nm) to provide a cis mixture* of tert-butyl 4-(2—(5-
cyclopropyl—4—fluoro-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)-3-methylpentanoate (Compound
58A-0tBu—cis) (Prep—SFC RT(min): 5.97; 0.93 g; 96% purity; 32% vield; LCMS: (ES, m/z).
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RT=0.64min, m/z=391[M+1]") as a white solid and to provide a trans mixture* of tert—butyl 4—(2—(5-
cyclopropyl-4—fluoro-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)-3-methylpentanoate (Compound
58-0OtBu-trans) (Prep—SFC RT(min): 7.17; 1.1 g; 96% purity; 38% yield; LCMS: (ES, m/z):
RT=0.67min, m/z=391[M+1]") as a white solid. Cis and trans stereochemistry arbitrarily assigned.

[0641] Step 5: Compound 38A—-OtBu—cis (0.93¢) from Step 4 was purified by CHIRAL-Prep-HPLC
(Column: CHIRAL ART Cellulose-SB, 2*25 cm, Sum; Mobile Phase A: Hexanes (0.1% TFA), Mobile
Phase B: isopropanol (IPA); Flow rate: 20 mL/min; Gradient: 5% B to 5% B in 14 min; Wave Length:
220/254 nm) to provide tert-butyl (3S,4R)—4—(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2-oxoindolin—
l-yl)acetamido)—-3—methylpentanoate (Compound 58A*—OtBu) (Chiral HPLC RT(min): 12.76; 513mg;
55% yield, LCMS: (ES, m/z): RT=0.66min, m/z=391[M+H]") as a white solid, and tert-butyl (3R,4S)—4—
(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3-methylpentanoate
(Compound 58B*-0tBu) (Chiral HPLC RT(min): 12.0; 96 mg; 10% yield, LCMS: (ES, m/z):
RT=0.65min, m/z=391.1[M+H]") as a white solid. Stereochemistry was arbitrarily assigned.

[0642] Step 6: Compound 58A—-OtBu—trans (1.1g) from Step 4 was purified by CHIRAL-Prep-HPLC
(CHIRAL ART Cellulose—SC, 2*25 cm, 5 um; Mobile Phase A: Hexanes (0.1% TFA), Mobile Phase B:
1sopropanol (IPA); Flow rate: 20 mL/min; Gradient: 15% B to 15% B in 23 min; Wave Length: 220/254
nm) to provide tert—butyl (3S,4S)-4-(2—(5—cyclopropyl-4—fluoro-3,3—-dimethyl-2—oxoindolin—1-
yl)acetamido)-3-methylpentanoate (Compound S8C*—OtBu) (Chiral HPLC RT(min): 16.03; 790 mg;
72% yield; LCMS: (ES, m/z): RT=0.66min, m/z=391.1[M+H]") as a white solid and tert-butyl (3R.4R)-
4—(2—(5-cyclopropyl-4—fluoro—3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3—-methylpentanoate
(Compound 58D*-0tBu) (Chiral HPLC RT(min): 18.95; 166 mg; 15% yield; LCMS: (ES, m/z):
RT=0.65min, m/z=391.1|[M+H]") as a white solid. Stereochemistry was arbitrarily assigned.

[0643] Step 7: Into a 40 mL round-bottom flask was added Compound 58A*—OtBu (513 mg, 1.15
mmol, 1 equiv), trifluoroacetic acid (TFA) (0.5 mL), and dichloromethane (DCM) (2 mL) at room
temperature. The mixture was stirred for 1h at room temperature. The reaction progress was monitored by
LCMS. The resulting mixture was concentrated under reduced pressure, and further dried by
lyophilization, to afford (3S,4R)-4—(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—-oxoindolin-1-
yl)acetamido)-3-methylpentanocic acid (Compound 58A*) (419 mg, 93% yield) as a white solid. LCMS:
(ES, m/z): RT=1.65min, m/z=391.1[M+H]". 'H NMR (400 MHz, Methanol-ds)  6.90 (t, J = 7.8 Hz, 1H),
6.64 (d, ] = 8.0Hz, 1H), 4.44 — 434 (m, 2H), 4.03 — 3.94 (m, 1H), 2.49 — 2.37 (m, 1H), 2.20 - 2.07 (m,
2H), 2.02 (d, J =13 .8 Hz, 1H), 1.50 (s, 6H), 1.16 (d, J = 6.8 Hz, 3H), 1.02 — 0.89 (m, 5H), 0.71 - 0.63 (m,
2H).

[0644] Step 8: Into a 40 mL round-bottom flask was added Compound 58B*—OtBu (96 mg, 0.48mmol,
1 equiv), trifluoroacetic acid (TFA) (0.5 mL), and dichloromethane (DCM) (2 mL) at room temperature.
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The mixture was stirred for 1h at room temperature. The reaction progress was monitored by LCMS. The
resulting mixture was concentrated under reduced pressure, and further dried by lyophilization, to provide
(3R.4S)-4-(2—(5—-cyclopropyl-4—fluoro-3,3—dimethyl-2—-oxoindolin—-1-yl)acetamido)-3—
methylpentanoic acid (Compound 58B*) (25 mg, 26% yicld) as a white solid. LCMS: (ES, m/z):
RT=1.546min, m/z=391.1|[M+H]". '"HNMR (400 MHz, Mcthanol-ds) 8 6.91 (t, J = 7.8 Hz, 1H), 6.64 (d,
J=8.0Hz, 1H), 447 - 432 (m, 2H), 3.98 (t, ] = 6.4Hz, 1H), 2.48 —2.37 (m, 1H), 2.18 — 1.97 (m, 3H),
1.50 (s, 6H), 1.16 (d, J = 6.8 Hz, 3H), 1.02 - 0.91 (m, 5H), 0.71 — 0.63 (m, 2H).

[0645] Step 9: Into a 40 mL round-bottom flask was added Compound 58C*-OtBu (790 mg, 1.99
mmol, 1 equiv), trifluoroacetic acid (TFA) (0.5 mL), and dichloromethane (DCM) (2 mL) at room
temperature. The mixture was stirred for 1h at room temperature. The reaction progress was monitored by
LCMS. The resulting mixture was concentrated under reduced pressure, and further dried by
Iyophilization, to provide (3S,4S)-4—(2—(5—cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindolin—1-
vl)acetamido)-3-methylpentanoic acid (Compound S9C*) (686.9 mg, 87% yield) as a white solid.
LCMS: (ES, m/z): RT=1.70min, m/z=391.1[M+H]". 'HNMR (400 MHz, Methanol-ds) $ 6.90 (t,J =7.8
Hz, 1H), 6.64 (d, ] = 8.0 Hz, 1H), 4.46 — 4.32 (m, 2H), 4.01 — 3.94(m, 1H), 2.49 — 2.36 (m, 1H), 2.19 -
2.07 (m, 2H), 2.06 — 1.96 (m, 1H), 1.50 (s, 6H), 1.16 (d, J = 6.8 Hz, 3H), 1.02 — 0.89 (m, 5H), 0.71 — 0.63
(m, 2H).

[0646] Step 10: Into a 40 mL round-bottom flask was added Compound 58D *-OtBu (166 mg,
0.48mmol, 1 equiv), trifluoroacetic acid (TFA) (0.5 mL), and dichloromethane (DCM) (2 mL) at room
temperature. The mixture was stirred for 1h at room temperature. The reaction progress was monitored by
LCMS. The resulting mixture was concentrated under reduced pressure, and further dried by
lyophilization, to provide (3R,4R)—4—(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)-3-methylpentanoic acid (Compound 58D*) (136.4 mg, 82% yicld) as a white solid.
LCMS: (ES, m/z): RT=1.22min, m/z=391.1|M+H|". '"H NMR (400 MHz, Methanol-ds) § 691 (t,J =7.8
Hz, 1H), 6.64 (d,J =8.0Hz, 1H), 438 (d,J=3.6 Hz, 2H), 3.83 (t, = 6.4 Hz, 1H), 2.46 (d, ] = 8 4 Hz,
1H), 2.13 - 1.97 (m, 3H), 1.50 (s, 6H), 1.16 (d, ] = 6.4 Hz, 3H), 1.04 - 0.91 (m, 5H), 0.71 — 0.62 (m, 2H).

Example 16: (S)—4—(2—(5-cyclopropyl-4,7-difluoro-3,3—dimethyl-2—oxoindolin—-1-
yl)acetamido)pentanoic acid (Compound 59A) and (R)-4—(2—(5-cyclopropyl-4,7-difluoro-3,3-
dimethyl-2—oxoindolin—1-yl)acetamido)pentanoic acid (Compound 59B), methyl (S)-4-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)pentanoate (Compound S9A-
OMe) and methyl (R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)pentanoate (Compound S9B-OMe)

Scheme 16A.
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[0647] Step 1: Into a 25 mL scaled tube was added (5S)—5-methylpyrrolidin—2—one (1 g, 10.1 mmol, 1
equiv), HCI (aq, 6M) (10mL) and McOH (10mL), The solution was stirred for 12h at 100°C. The reaction
progress was monitored by LCMS, and upon completion, the resulting mixture was concentrated under
reduced pressure to provide methyl (4S)-4—aminopentanoate hydrogen chloride (900 mg, 68% vield) as a
vellow oil. LCMS:(ES, m/z): RT=0.74min, m/z=132[M+H]".
[0648] Step 2: Into a 50mL round-bottom flask was added methyl (4S)-4—aminopentanoate hydrogen
chloride (850 mg, 6.48mmol, 1 equiv), 2—(5—cyclopropyl-4,7-difluoro-3,3—dimethyl-2—oxoindolin—1—
vl)acetic acid (product of step 6, Example 14) (1.90g, 6.48mmol, 1 equiv),
[bis(dimethylamino)methylene]-1H-1,2 3-triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate
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(HATU) (3.20g, 8.42mmol, 1.3 equiv), N,N—diisopropylethylamine (DIPEA) (2.51g, 19.44mmol, 3
equiv) and N,N-dimethyl formamide (DMF) (10 mL). The solution was stirred for 1h at room
temperature. The reaction progress was monitored by LCMS. The reaction was quenched by the addition
of water (10mL) at room temperature. The aqueous layer was extracted with cthyl acetate (EtOAc)
(3x10mL). The resulting mixture was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, cluting with petroleum cther / ethyl acetate (5:1), to afford methyl
(4S)-4—|2—(5-cvclopropyl—4,7-difluoro—3,3—dimethyl-2—oxoindol-1-yl)acetamido]pentanoate (also
referred to as methyl (S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)pentanoate, Compound S9A-OMe) (750 mg, 28% yield) as a yellow oil. LCMS:(ES, m/z):
RT=0.84min, m/z=409[M+H]". 'H NMR (400 MHz, DMSO-d¢) & 8.06 — 7.94 (m, 1H), 6.79 (d, J=12.1
Hz, 1H), 4.32 (s, 2H), 3.74 (d, ] = 7.1 Hz, 1H), 3.58 (s, 3H), 2.90 (s, 2H), 2.34 - 2.25 (m, 2H), 1.98 (d,J =
8.6Hz, 1H), 1.40 (s, 6H), 1.05 (d, J = 6.6Hz, 3H), 0.99 - 0.88 (m, 2H), 0.75 — 0.66 (m, 2H).

[0649] Step 3: Into a 25mL round-bottom flask was added methyl (4S)-4—[2—-(5—cyclopropyl-4,7—
difluoro-3,3-dimethyl-2—oxoindol-1-yl)acetamido]pentanoate (700 mg, 1.71 mmol, 1 equiv) in
methanol (MeOH) (6 mL) was added LiOH (61.6 mg, 2.57 mmol, 1.50 equiv) in H,O (2 mL) at 0°C. The
solution was stirred for 1h at room temperature. The reaction progress was monitored by LCMS. The
mixture was adjusted to pH 6 with HCI (aq, 1M). The aqueous layer was extracted with cthyl acetate
(EtOAc) (3x10 mL), and then concentrated under reduced pressure to provide (4S)—4—[2—(5—cyclopropyl-
4,7—difluoro-3,3—dimethyl-2—oxoindol-1-yl)acetamido]pentanoic acid (500 mg, 80% purity) as a white
solid. The crude product was purified by Prep—HPLC (XBridge Prep OBD C18 Column, 30*150 mm,
Sum; Mobile Phase A: water (10mmol/L NH:HCOs), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60
mL/min; Gradient: isocratic 15-25; Wave Length: 254nm/220nm; HPLC RT(min): 11.8) to afford (S)-4-
(2—(5—cyclopropyl—4,7—difluoro-3,3—dimethyl-2-oxoindolin—1-yl)acetamido)pentanoic acid
(Compound 39A) (371 mg, 77% yield) as a white solid. LCMS:(ES, m/z): RT=1.42min,
m/z=395[M+H]". 'H NMR (400 MHz, Methanol-d4) & 6.69 (d, J = 12.0Hz, 1H), 4.56 — 441 (m, 2H),
3.88(q,J=6.8Hz, 1H),2.31 -2.21 (m, 2H), 2.24 - 2.14 (m, 1H), 2.03 (d, ] = 13.8 Hz, 2H), 1.51 (s, 6H),
1.17 (d,J = 6.5 Hz, 3H), 1.03 — 0.94 (m, 2H), 0.69 (t, ] = 6.4 Hz, 2H).

[0650] (R)—4-(2—(5—cyclopropyl—4,7—difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)pentanoic
acid (Compound 539B) and methyl (R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)pentanoate (Compound 59B-OMe) may be prepared following steps 1-3 of Example 16
using (5R)-5-methylpyrrolidin—2—one instead of (5S)-5—methylpyrrolidin—2-one as the starting material
in Step 1.

Example 17: (35,4S)—-4-cyclopropyl-4-(2—(5—cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindolin—1-
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yl)acetamido)-3-methylbutanoic acid (Compound 60A*), (3R,4R)—4—cyclopropyl-4—(2—(5-
cyclopropyl-4—fluoro—3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylbutanoic acid
(Compound 60B*), (3S,4R)—4—cyclopropyl-4—-(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—-
oxoindolin—1-yl)acetamido)-3—-methylbutanoic acid (Compound 60C*), (3R,4S)—4—cyclopropyl-4-
(2—(5-cyclopropyl-4—fluoro-3,3-dimethyl-2—-oxoindolin—1-yl)acetamido)-3—methylbutanoic acid
(Compound 60D*), tert-butyl (35,45)-4-cyclopropyl-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-methylbutanoate (Compound 60A *-OtBu), tert-butyl (3R,4R)-4-
cyclopropyl-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-
methylbutanoate (Compound 60B*-OtBu), tert-butyl (3S,4R)-4-cyclopropyl-4-(2-(5-cyclopropyl-4-
fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylbutanoate (Compound 60C*-OtBu), and
tert-butyl (3R,45)-4-cyclopropyl-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)-3-methylbutanoate (Compound 60D*-OtBu)

Scheme 17A.
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[0651] Step 1: Into a 250mL 3-necked round-bottom flask was added (4R)-4-benzyl-3-propanoyl-1,3—

oxazolidin—2-one (5 g, 21.4 mmol, 1 equiv) and tetrahydrofuran (THF) (50 mL) at room temperature.
Then added potassium bis(trimethylsilyl)amide (KHMDS) (32.0 mL, 32.2 mmol, 1.5 equiv, 1M in

THF) at —78°C. The resulting mixture was stirred for 30 min at —78°C under nitrogen atmosphere, and
then tert-butyl 2—bromoacetate (6.27 g, 32.2 mmol, 1.5 equiv) was added at —78°C, and the reaction

further stirred for 30 min at room temperature under nitrogen atmosphere. The reaction was monitored

by LCMS, and upon completion, quenched by the addition of water (30mL) at 0°C. The resulting mixture

was extracted with ethyl acetate (EtOAc) (3 x 20mL), the combined organic layers were dried over

anhydrous Na,SOy, filtered, and the filtrate was concentrated under reduced pressure to provide a residue
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which was purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate
(5:1), to afford tert—butyl (3S)—4—[(4R)—4-benzyl-2-oxo-1,3-oxazolidin—-3—yl|-3-methyl-4-
oxobutanoate (5.17 g, 69% yield) as a colorless oil. LCMS: (ES, m/z): RT=0.96min, m/z=292[M+1]*. 'H
NMR (400 MHz, DMSO-ds) 6 7.32 (d, J = 6.9 Hz, 2H), 7.30 — 7.24 (m, 2H), 7.24 - 7.17 (m, 1H), 4.65 (t,
J=8.0Hz, 1H), 4.43 —4.22 (m, 1H), 4.10 - 3.91 (m, 1H), 3.09 — 2.76 (m, 2H), 2.67 (d, ] = 16.6Hz, 1H),
2.54-233 (m, 2H), 1.37 (s, 9H), 1.21 - 1.01 (m, 3H).

[0652] Step 2: Into a 250mL round-bottom flask was added tert—butyl (3S)-4—[(4R)-4-benzyl-2—oxo-
1,3-oxazolidin—3-yl]-3-methyl-4—oxobutanoate (4.80 g, 3.45 mmol, 1 equiv), H.O (10

mL), tetrahydrofuran (THF) (20 mL) and H,0: (30% in water) (3.75 g, 27.6 mmol, 8 equiv) at 0°C. The
resulting mixture was stirred for 5 min at 0°C, then LiOH (248 mg, 10.4 mmol, 3 cquiv) was added at
0°C. The mixturc was stirred for overnight at room temperature. The reaction progress was monitored by
GCMS. The reaction was quenched by the addition of Na;S,0; (aq, 10mL) at 0°C. The organic phase was
concentrated under reduced pressure. To the reaction was added water (20mL) at room temperature. The
resulting mixture was extracted with ethyl acetate (EtOAc) (2 x 10mL). The water layers were then
combined and adjusted to pH 6 with HCI (aq. 1M). The resulting water mixture was extracted with
EtOAc (3 x 10mL). The combined EtOAc organic layers were then washed with water (10 mL), dried
over anhydrous Na;SOs, and concentrated under reduced pressure to provide a residue, which was
purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate (5:1), to

afford (28)—4—(tert—butoxy)-2-methyl-4—oxobutanoic acid (2 g, 77% yield) as a colorless oil. GCMS:
(ES, m/z): RT=4.19min, m/z=188[M]. 'H NMR (300 MHz, DMSO-ds) & 12.20 (s, 1H), 2.75 - 2.52 (m,
1H),2.45 (t,J=8.1Hz, 1H), 2.37 - 2.17 (m, 1H), 1.39 (s, 9H), 1.09 (d, J = 7.2 Hz, 3H).

[0653] Step 3: Into a 40 mL round-bottom flask was added (2S)—4—(tert—butoxy)—2—-methyl—4-
oxobutanoic acid (2 g, 2.65 mmol, 1 equiv), [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
b|pyridinium 3-oxide hexafluorophosphate (HATU) (6.06 g, 3.98 mmol, 1.5 equiv), N.N-
diisopropylethylamine (DIPEA) (4.12 g, 7.96 mmol, 3 equiv), N.N-dimethyl formamide (DMF) (40
mL) and N,O-dimethylhydroxylamine hydrochloride (788 mg, 7.96 mmol, 3 equiv) at room temperature.
The mixture was stirred for 1h at room temperature. The reaction progress was monitored by LCMS. The
reaction was quenched by the addition of water (20 mL) at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3x20mL), and the organic phase was concentrated under reduced
pressure to provide a residue, which was purified by reversed—phase flash chromatography (C18 silica
gel; mobile phase, acetonitrile (MeCN) in water, 10% to 50% gradient in 10 min; detector, UV 254/220
nm) to provide tert—butyl (3S)-3—[methoxy(methyl)carbamoyl]|-3-methylpropanoate (2.0 g, 81% yield)
as a colorless oil. LCMS: (ES, m/z): RT=0.71min, m/z=176[M+1]". 'H NMR (400 MHz, DMSO-d;) 5
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3.72 (s, 3H), 3.18 = 3.13 (m, 1H), 3.10 (s, 3H), 2.58 —2.44 (m, 1H), 2.25 (d, J = 16.3Hz, 1H), 1.37 (s,
9H), 1.01 (d, J= 7.0 Hz, 3H).

[0654] Step 4. Into a 250mL round-bottom flask was added tert—butyl (3S)-3-
[methoxy(methyl)carbamoyl]-3-methylpropanoate (2 g, 25.9 mmol, 1 equiv), tetrahydrofuran (THF) (50
mL) and bromo(cyclopropyl)magnesium (130 mL, 130 mmol, 5 equiv, 1M in THF) at -40°C. The
mixture was stirred for Zh at room temperature. The reaction progress was monitored by LCMS. The
reaction was quenched by the addition of water (30mL) at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3x20 mL). The organic phase was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography, eluting with petroleum ether /
cthyl acetate (5:1), to afford tert—butyl (3S)—4—cyclopropyl-3-methyl-4—oxobutanoate (1.7 g, 30%
yield) as a colorless oil. LCMS: (ES, m/z): RT=0.903min, m/z=157[M+1]". 'H NMR (300 MHz, DMSO-
ds) 63.04 (d, J = 8.5Hz, 1H), 2.59 - 2.45 (m, 1H), 2.27 (d, J = 16.3Hz, 1H), 2.21 — 2.04 (m, 1H), 1.37 (s,
9H), 1.10 (d, J=7.2 Hz, 3H), 0.97 - 0.80 (m, 2H), 0.80 — 0.69 (m, 2H).

[0655] Step 5: Into a 250mL round-bottom flask was added tert—butyl (3S)-4—cyclopropyl-3-methyl-4—
oxobutanoate (1.25 g, 11.8 mmol, 1 equiv), benzylamine (1.26 g, 23.66 mmol, 2 equiv), titanium
1sopropoxide (Ti(O1—Pr)4) (0.18 g, 5.88 mmol, 0.5 equiv) and methanol (McOH) (50 mL) at room
temperature. The mixture was stirred for 30 min at 80°C, and then sodium cyanoborohydride (NaBH3CN)
(L.11 g, 35.3 mmol, 3 equiv) was added at room temperature and stirred for 1h at room temperature. The
reaction progress was monitored by LCMS. The reaction was quenched by the addition of water (10mL)
at 0°C. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 20mL), dried over anhydrous
Na:S0s, and after filtration, the filtrate was concentrated under reduced pressure. The residue was
purified by reversed—phase flash chromatography (C18 silica gel; mobile phase, acetonitrile (MeCN) in
water, 10% to 50% gradient in 10 min; detector, UV 254/220 nm) to afford tert—butyl (3S)—4-
(benzylamino)-4—cyclopropyl-3—methylbutanoate (0.9 g, 50% yield) as a colorless oil. LCMS: (ES, m/z):
RT=0.575min, m/z=304[M+1]". 'TH NMR (400 MHz, DMSO-ds) 8 7.43 — 7.15 (m, 5H), 3.94 —3.78 (m,
1H), 3.77 - 3.65 (m, 2H), 2.49 — 2.33 (m, 1H), 2.23 - 2.07 (m, 2H), 1.65 (d, ] =9.0Hz, 1H), 1.34(s, 9H),
1.27-1.07 (m, 1H), 1.07 - 0.76 (m, 3H), 0.76 — 0.53 (m, 2H), 0.17 — 0.05 (m, 2H).

[0656] Step 6: Into a 100mL round-bottom flask was added tert—butyl (3S)-4—(benzylamino)-4—
cyclopropyl-3—-methylbutanoate (500 mg, 1.64 mmol, 1 equiv), methanol (MeOH) (20 mL) and Pd/C
(877 mg, 8.24 mmol, 5 equiv) at room temperature. The mixture was stirred for 3h at room temperature
under hydrogen (H») atmosphere. The reaction progress was monitored by LCMS . The resulting mixture
was filtered, the filter cake was washed with MeOH (3x10 mL). The filtrate was concentrated under
reduced pressure to provide tert-butyl (3S)—4-amino—4—cyclopropyl-3—methylbutanoate (260 mg, 74%
yield) as a colorless oil. LCMS: (ES, m/z): RT=0.50min, m/z=214[M~+1]".
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[0657] Step 7: Into a 40mL round-bottom flask was added tert—butyl (3S)-4—amino—4—cyclopropyl-3—
methylbutanoate (130 mg, 0.61 mmol, 1 equiv), [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5—
b|pyridinium 3-oxide hexafluorophosphate (HATU) (348 mg, 0.91 mmol, 1.50 equiv), N.N-
diisopropylethylamine (DIPEA) (234 mg, 1.83 mmol, 3 equiv), N,N-dimethyl formamide (DMF) (4

mL) and (5—cyclopropyl-4—fluoro—3,3—-dimethyl-2—-oxoindol-1-yl)acetic acid (product of Step 3,
Example 13) (253.48 mg, 0.91 mmol, 1.5 equiv) at room temperature. The mixture was stirred for

1h at room temperature. The reaction progress was monitored by LCMS, and upon completion, the
reaction was quenched by the addition of water (SmL) at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3x10 mL) and the organic phase was concentrated under reduced
pressure to provide a residue which was purified by reversed—phase flash chromatography (C18 silica gel;
mobile phase, acetonitrile (MeCN) in water, 10% to 50% gradient in 10 min; detector, UV 254 nm) to
provide tert-butyl (3S)-4—cyclopropyl-4—-(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—oxoindolin— 1 -
vl)acetamido)—3-methylbutanoate (Compound 60—(3S)-OtBu) (100 mg, 35% yield), which comprises a
mixture of 2 stereoisomers, Compound 60A*-OtBu and Compound 60C*-OtBu, provided as a
colorless oil. LCMS: (ES, m/z): RT=1.05min, m/z=417|M+1]".

[0658] Step 8: Into a 50 mL round-bottom flask was added Compound 60-(3S)-OtBu (100 mg, 0.275
mmol, 1 equiv), trifluoroacetic acid (TFA) (1 mL), and dichloromethane (DCM) (5 mL) at room
temperature, and the mixture was stirred for lh at room temperature. The reaction progress was monitored
by LCMS. The resulting mixture was concentrated under reduced pressure to provide a crude product (80
mg, 85% purity) which was purified by Prep—~HPLC (XBridge Prep OBD C18 Column, 30*150 mm,
Sum; Mobile Phase A: Water(10 mmol/L NH4sHCOs), Mobile Phase B: acetonitrile (MeCN); Flow rate:
60 mL/min; Gradient: 19% B to 29% B in 7.8 min; Wave Length: 254nm/220nm; HPLC RT(min): 11.08)
to provide (3S)—4—cyclopropyl-4-[2—(5-cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindol-1-
yl)acetamido|-3—-methylbutanoic acid (Compound 60—(3S)-mixture) (50 mg, 57% yield) as a colorless
oil, comprising a mixture of 3S4R and 3548 stereoisomers. LCMS: (ES, m/z): RT=0.79min,
m/z=417[M+1]".

[0659] Step 9: The Compound 60—(3S)-mixture (50 mg) was separated by Prep—-CHIRAL-HPLC
(CHIRALPAK IE 2*25cm, Sum; Mobile Phase A: Hexanes (0.2% TFA), Mobile Phase B: isopropanol
(IPA): DCM =1:1; Flow rate: 20 mL/min; Gradient: 15% B to 15% B in 22 min, Wave Length: 220/254
nm) to provide (3S.4R)-4—cyclopropyl-4-(2—(5—cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindolin—1-
vl)acetamido)—3-methylbutanoic acid (Compound 60C#*) (Chiral HPLC RT(min): 13.73; 26 2 mg; 20%
vield) as a white solid, and (3S,4S)-4—cyclopropyl-4—(2—(5-cyclopropyl-4—fluoro-3,3-dimethyl-2—
oxoindolin—I—-yl)acetamido)-3—-methylbutanoic acid (Compound 60A*) (Chiral HPLC RT(min): 19.46;

2.8 mg, 2% vield) as a white solid. Sterecochemistry was arbitrarily assigned.
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[0660] Compound 60C*: LCMS: (ES, m/z): RT=0.72min, m/z=417[M+1]". ‘H NMR (400 MHz,
DMSO-d¢) 6 11.96 (s, 1H), 8.08 (d, I =9.1Hz, 1H), 6.89 (t,J = 7.8 Hz, 1H), 6.60 (d, ] = 8.0Hz, 1H), 4.37
—4.23 (m, 2H), 3.12 (d, ] = 19.9Hz, 1H), 2.49 — 2.35 (m, 1H), 2.16 — 1.92 (m, 3H), 1.38 (s, 6H), 1.02 -
0.82 (m, 6H), 0.73 = 0.61 (m, 2H), 0.49 (d, J = 8.7 Hz, 1H), 0.43 — 0.33 (m, 1H), 0.27 - 0.10 (m, 2H).
[0661] Compound 60A*: LCMS: (ES, m/z): RT=0.71min, m/z=417[M+1]*. 'H NMR (400 MHz,
DMSO-d¢) 6 11.20 (s, IH), 8.07 (d,J =9.1 Hz, 1H), 6.89 (t. ] =7.8 Hz, IH), 6.60 (d, J = 8.1 Hz, |H),
430(d,J=1.6 Hz, 2H), 3.14 (t,] =8.9Hz, 1H), 2.40 (d, J =10.9 Hz, 1H), 2.08 — 1.92 (m, 3H), 1.38 (s,
6H), 0.97 — 0.82 (m, 6H), 0.70 — 0.61 (m, 2H), 0.48 (d, ] = 8.8Hz, 1H), 0.38 (d, J = 8.3 Hz, 1H), 0.18 (d, J
= 20.0Hz, 2H).

[0662] (3R,4R)—4—cyclopropyl-4—-(2—(5—cyclopropyl-4—fluoro—-3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)—-3-methylbutanoic acid (Compound 60B*), (3R,4S)—4—cyclopropyl-4-(2—(5—cyclopropyl—-
4—fluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-3-methylbutanoic acid (Compound 60D*),
Compound 60B*-OtBu and Compound 60D*-OtBu may be prepared following steps 1-9 of Example 17
using (4S)-4-benzyl-3—propanoyl-1,3—oxazolidin—2—one instead of (4R)-4—benzyl-3—propanoyl-1,3—

oxazolidin—2-one as the starting material.

Example 18: (R)-4—(2—(5—cyclopropyl-4,7-difluoro—-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-
3-methylbutanoic acid (Compound 61A), (S)-4-(2—(5—cyclopropyl-4,7-difluoro-3,3—dimethyl-2—
oxoindolin—1-yl)acetamido)-3-methylbutanoic acid (Compound 61B), methyl (R)-4-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-methylbutanoate (Compound
61A-OMe) and ethyl (S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)-3-methylbutanoate (Compound 61B-OEt)

Scheme 18A.
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[0663] Step 1: A solution of (4R)-4—-methylpyrrolidin—2—one (1 g, 10.1 mmol, 1 equiv) and HCI (5 mL,

6 M) in methanol (MeOH) (5 mL) was stirred for overnight at 100°C. The reaction was monitored by

LCMS. The resulting mixture was concentrated under reduced pressure. To the above mixture was added

2,2—dimcthoxypropanc (20 mL) dropwisc over 3 min at room temperaturc. The resulting mixturc was

stirred for additional 1h at room temperature. The reaction was monitored by LCMS. The resulting
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mixture was concentrated under reduced pressure to provide methyl (3R)-4—amino—3-methylbutanoate
(1.20 g, 91% yield) as a yellow oil. LCMS (LCMS, ESI): RT= 0.25 min, m/z = 132 [M+H]".

[0664] Step 2: Into a 20mL vial was added 2—(5—cyclopropyl-4,7-difluoro—3,3-dimethyl-2—-oxoindolin—
l-yDacetic acid (product of Step 6, Example 14) (600 mg, 2.03 mmol, 1 equiv) and methyl (R)-4-
amino—-3-methylbutanoate hydrochloride (501.6 mg, 3.45 mmol, 1.7 equiv),
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b|pyridinium 3—oxide hexafluorophosphate
(HATU) (1.15 mg, 3.04 mmol, 1.5 equiv), tricthylamine (TEA) (1.02 g, 10.2 mmol, 5 equiv), and N,N-
dimethyl formamide (DMF) (6 mL) at room temperature. The resulting mixture was stirred for 1h at room
temperature. The reaction was monitored by LCMS. The reaction was quenched by the addition of water
(10mL) at room temperature. The resulting mixture was extracted with cthyl acetate (EtOAc) (3 x 80
mL). The combined organic layers were washed with water (3x60 mL), dried over anhydrous Na,SOs.
After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
reversed—phase flash chromatography (C18 silica gel; mobile phase, acetonitrile (MeCN) in water, 40%
to 50% gradient in 12 min; detector, UV 254/220 nm) to provide methyl (3R)-4—[2—(5—cyclopropyl-4,7—
difluoro-3,3-dimethyl-2—oxoindol-1-yl)acetamido]-3-methylbutanoate (Compound 61A-OMe) (200
mg, 23% yield) as a yellow oil. LCMS (LCMS, ESI): RT= 0.85 min, m/z = 409 [M+H]"; '"H NMR (400
MHz, DMSO-ds) 6 8.17 (t,J =5.7Hz, 1H), 6.79 (d, J=12.1 Hz, 1H), 4.36 (d, J = 1.8 Hz, 2H), 3.59 (s,
3H), 3.08 — 2.63 (m, 2H), 2.36 (d, J = 15.0 Hz, 1H), 2.13 — 2.04 (m, 1H), 2.04 — 1.95 (m, 2H), 1.40 (s,
6H), 1.37 - 0.89 (m, 4H), 0.85 (d, J = 6.5 Hz, 3H).

[0665] Step 3: Into a 20mL vial was added Compound 61A-OMe (200 mg, 0.49 mmol, 1 equiv), LIOH
(35.2 mg, 1.47 mmol, 3 equiv), H,O (3 mL), and methanol (MeOH) (3 mL) at room temperature. The
resulting mixture was stirred for 1h at room temperature. The reaction was monitored by LCMS. The
reaction was quenched with water (10 mL) at room temperature, and the pH of the mixture was adjusted
to pH 4 with HCl (aq. 4 M). The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x40 mL).
The combined organic layers were washed with water (3x40 mL), dried over anhydrous Na;SO,. After
filtration, the filtrate was concentrated under reduced pressure to provide a crude product (200 mg, 80%
purity), which was purified by Prep-HPLC (Xselect CSH OBD Column 30*150mm, 5umn; Mobile Phase
A water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 35% B to
45% B in 10 min; Wave Length: 254nm/220nm; HPLC RT(min): 8.43) to afford (R)—4—(2—(5-
cyclopropyl—4,7—-difluoro—3,3-dimethyl-2—oxoindolin—1-yl)acetamido)-3-methylbutanoic acid
(Compound 61A) (90.6 mg, 47% vield) as a white solid. LCMS (LCMS, ESI): RT= 1.52 min, m/z = 395
[M-+H]*: 'H NMR (400 MHz, Methanol-d4) & 6.68 (d, J = 12.0 Hz, 1H), 4.52(d, J = 1.7 Hz, 2H), 3.17 (d.
I=63Hz 2H),2.46 — 2.30 (m, 1H), 2.27 - 1.91 (m, 3H), 1.51 (s, 6H), 1.10 - 0.89 (m, 5H), 0.74 — 0.59
(m, 2H).
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[0666] Step 4: A solution of (4S)—4-methylpyrrolidin—2—one (500 mg, 5.04 mmol, 1 equiv) and 4M HCI
(10 mL) in EtOH (10 mL) was stirred for overnight at 100°C. The reaction was monitored by LCMS. The
resulting mixture was concentrated under reduced pressure to provide ethyl (3S)—4—amino—3-
methylbutanoate (300 mg, 41% yicld) as a yellow oil. LCMS: (ES, m/z): RT=0.24 min,
m/z=146.0|[M+H]".

[0667] Step S: A solution of 2—(5—cyclopropyl-4,7-difluoro-3,3-dimethyl-2—oxoindolin—1-yl)acetic
acid (product of Step 6, Example 14) (300 mg, 1.01 mmol, 1 equiv), ethyl (3S)-4—amino—3—
methylbutanoate (177 mg, 1.21 mmol, 1.2 equiv), [bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate (HATU) (502 mg, 1.32 mmol, 1.3 equiv), and
tricthylamine (308 mg, 3.04 mmol, 3 equiv) in N.N-dimethyl formamide (DMF) (6 mL) was stirred for
Lh at room temperature. The reaction was monitored by LCMS. The reaction was quenched with water
(50 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 50
mL). The combined organic layers were washed with water (2x50mL), dried over anhydrous Na,SQO., and
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 (MeCN) in
water, 55% to 65% gradient in 10 min; detector, UV 254/220 nm) to provide ethyl (S)—4-(2—-(5-
cyclopropyl—4,7—difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-3—-methylbutanoate (Compound
61B-OEt)(160 mg, 39% yield) as a yellow solid. LCMS: (ES, m/z): RT=0.86 min, m/z=409.3[M+H]".
[0668] Step 6: A solution of Compound 61B-OEt (160 mg, 0.39 mmol, 1 equiv), LiOH (28.2 mg, 1.17
mmol, 3 equiv), H>O (0.5 mL), and tetrahvdrofuran (THF) (4 mL) was stirred for 1h at room temperature.
The reaction was monitored by LCMS. The mixture was adjusted to pH=3 with HCI (aq. 4M). The
resulting mixture was extracted with ethyl acctate (EtOAc) (3 x 30 mL). The combined organic layers
were washed with water (2x 10mL), dried over anhydrous Na;SO4. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by reversed—phase flash chromatography
(C18 silica gel; mobile phase, acetonitrile (MeCN) in water, 40% to 50% gradient in 10 min; detector, UV
254/220 nm) to provide a crude product (130 mg, 80% purity), which was further purified by Prep—HPLC
(Xselect CSH OBD Column 30*150mm, Sumn; Mobile Phase A: Water (0.1% FA), Mobile Phase B:
acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 37% B to 47% B in 10 min; Wave Length:
254nm/220nm; HPLC RT(min): 7.02) to afford (S)-4—(2—(5—cyclopropyl-4,7-difluoro—3,3—-dimethyl-2—
oxoindolin—1-yl)acetamido)-3—-methylbutanoic acid (Compound 61B) (118 mg, 76% yicld) as a white
solid. LCMS: (ES, m/z): RT=1.64 min, m/z=3952[M+H]*; '"H NMR (400 MHz, Methanol-d4) & 6.69 (d,
J=12.0Hz, 1H),4.52(d, J = 1.7 Hz, 2H), 3.17 (d, J = 6.4 Hz, 2H), 2.44 — 2 35 (m, 1H), 2.22 — 1.98 (m,
3H), 1.51 (s, 6H), 1.04 — 0.95 (m, 5H), 0.68 (d, ] = 6.5 Hz, 2H).
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Example 19: (R)-4—(2-(5—cyclopropyl-4,7-difluoro—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-
3—fluorobutanoic acid (Compound 62A) and (S)—4—(2—(5-cyclopropyl-4,7—difluoro—3,3—dimethyl-
2—oxoindolin—1-yl)acetamido)-3—fluorobutanoic acid (Compound 62B), methyl (R)-4-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-fluorobutanoate (Compound
062A-OMe) and methyl (S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)-3-fluorobutanoate (Compound 62B-OMe)

Scheme 19A.
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[0669] Step 1: Into a 20mL vial was added (4S)-4-hydroxypyvrrolidin—2—one (500 mg, 4.95 mmol, 1
equiv) and methanol (MeOH) (5 mL), and HCI1 (6M, 5 mL). The resulting mixture was stirred for 12h at
80°C. The reaction was monitored by LCMS. The resulting mixture was concentrated under reduced
pressure to afford methyl (S)—4—-amino—3-hydroxybutanoate hydrochloride (800 mg, 99% yicld) as
colorless oil. LCMS: (ES, m/z): RT=0.10min, m/z = 134.0[M+H]".

[0670] Step 2: Into a 20 mL vial was added methyl (3S)-4—amino—3-hydroxybutanoate (500 mg, 3.76
mmol, 1 equiv), acetonitrile (MeCN) (8 mL), KoCO; (1.04 g, 7.51 mmol, 2 equiv), and benzyl
chloroformate (832 mg, 4.88 mmol, 1.3 equiv). The resulting mixture was stirred for 2h at 80°C. The
reaction was monitored by LCMS. The reaction was quenched by the addition of water (10mL) at room
temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 20 mL). The combined
organic layers were washed with brine (20 mL) and dried over anhydrous Na;SQOs. 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 (MeCN) in water, 40% to 60%
gradient in 10 min; detector, UV 220/254 nm) to provide methyl (35S)-4—{[(benzyloxy)carbonyl]amino}—
3-hydroxybutanoate (200 mg, 20% yield) as a yellow oil. LCMS: (ES, m/z): RT=0.53min, m/z =
268.0[M+H]". '"H NMR (400 MHz, DMSO-ds) 5 7.36— 7.27 (m, 5H), 7.23 (t, ] = 6.0 Hz, 1H), 5.01 (s,
1H), 4.98(d, J = 14.1 Hz, 2H), 3.96 — 3.87 (m, 1H), 3.59 (s, 3H), 3.11 - 3.01 (m, 1H), 3.04 — 2.94 (m,
1H), 2.51 - 2.43 (m, 1H), 2.30 - 2.19 (m, 1H).

[0671] Step 3: Into a 20mL vial was added methyl (3S)-4—{[(benzyloxy)carbonyl Jamino}—-3—
hydroxybutanoate (270 mg, 1.01 mmol, 1 equiv) and dichloromethane (DCM) (3 mL). To the above
mixture was added dicthylaminosulfur trifluoride (DAST) (977 mg, 6.06 mmol, 6 equiv) by dropwisc at
0°C. The resulting mixture was stirred for additional 1h at room temperature. The reaction was monitored

by LCMS. The reaction was quenched by the addition of sat. NaHCOs (ag.) (10mL) at 0°C. The resulting
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mixture was extracted with DCM (30 mL). The combined organic layers were washed with brine (15
mL), dried over anhydrous Na,SOs, and after filtration, the filtrate was concentrated under reduced
pressure to provide a residue, which was purified by reversed—phase flash chromatography (C18 silica
gcl; mobile phase, acetonitrile (MeCN) in water, 0% to 30% gradient in 10 min; detector, UV 220/254
nm) to provide methyl (3R)-4—{[(benzyloxy)carbonyl]amino }-3—fluorobutanoate (130 mg, 48% yield) as
a yellow oil. LCMS: (ES, m/z): RT=0.6 Imin, m/z = 270.0[M+H]".

[0672] Step 4: Into a 50mL round-bottom flask was added methyl (3R)—4-
{[(benzyloxy)carbonyl|]amino }—3—fluorobutanoate (110 mg, 0.41 mmol, 1 equiv), methanol (MeOH) (5
mL), Pd/C (435 mg, 4.09 mmol, 10 equiv), and HCI (12M, 0.1 mL). The resulting mixture was stirred for
12h at 50°C under hydrogen (H:) atmosphere. The reaction was monitored by LCMS. The resulting
mixture was filtered, the filter cake was washed with MeOH (30 mL). The filtrate was concentrated under
reduced pressure to afford methyl (R)-4—amino—3—fluorobutanoate hydrochloride (70mg, 80% purity) as
a white solid. LCMS: (ES, m/z): RT=0.10min, m/z = 136 0[M+H]".

[0673] Step 5: Into a 8mL vial was 2—(5-cyclopropyl-4,7-difluoro-3,3—dimethyl-2—oxoindolin—1-
yl)acetic acid (product of Step 6, Example 14) (50 mg, 0.17 mmol, 1 equiv), N,N-dimethylformamide
(DMF) (2 mL), methyl (R)—4—amino—3—fluorobutanoate hydrochloride (91.5 mg, 0.68 mmol, 4 equiv),
[bis(dimethylamino)methylene |-1H-1,2,3—triazolo[4,5-b|pyridinium 3—oxide hexafluorophosphate
(HATU) (77.3 mg, 0.20 mmol, 1.2 equiv), and triethylamine (TEA) (51.4 mg, 0.51 mmol, 3 equiv). The
resulting mixture was stirred for 2h at room temperature. The reaction was monitored by LCMS. The
reaction was quenched by the addition of water (5 mL) at room temperature. The resulting mixture was
extracted with ethyl acetate (EtOAc) (3 x 15mL). The combined organic layers were washed with brine
(10 mL) and dried over anhydrous Na,SQO,. 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 (MeCN) in water, 25% to 40% gradient in 10 min; detector, UV 220/254
nm) to provide methyl (R)—4—(2—(5-cyclopropyl—4,7-difluoro—3,3—dimethyl-2-oxoindolin-1-
vl)acetamido)—3—fluorobutancate (Compound 62A-OMe) (30 mg, 43% yield) as a yellow oil. LCMS:
(ES, m/z): RT=0.82min, m/z = 413.0[M+H]".

[0674] Step 6: Into a 8mL vial was added Compound 62A—OMe (20 mg, 0.05 mmol, 1 equiv),
tetrahydrofuran (THF) (1 mL), and trimethyltin hydroxide (35.1 mg, 0.19 mmol, 4 equiv). The resulting
mixture was stirred for 12h at 60°C. The reaction was monitored by LCMS. The reaction was quenched
with water (10 mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc)
(30 mL). The combined organic layers were washed with brine (5 mL) and dried over anhydrous Na;SOs.
After filtration, the filtrate was concentrated under reduced pressure to afford a crude product (20 mg,

90% purity). which was purified by Prep—-HPLC (XBridge Prep Phenyl Column, 19%250 mm, 5um;

180



WO 2023/220715 PCT/US2023/066934

Mobile Phase A: Water(0.1%TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 25 mL/min;
Gradient: 43% B to 53% B in 9 min; Wave Length: 254nm/220nm; HPLC RT(min): 9.0) to afford (R)—4-
(2—(5—cyclopropyl-4,7—difluoro-3,3—dimethyl-2-oxoindolin— 1 —yl)acetamido)-3-fluorobutanoic acid
(Compound 62A) (3.6 mg, 19% yicld) as a white solid. LCMS: (ES, m/z): RT=1.40min, m/z =
399.0[M+H]". '"H NMR (400 MHz, Methanol-ds) 6 6.74 — 6.65 (m, 1H), 5.08 —4.89 (m, 1H), 4.55 (d,J =
1.7 Hz, 2H), 3.63 — 3.53 (m, 1H), 3.53 - 3.43 (m, 1H), 2.75 - 2.64 (m, 1H), 2.66 — 2.59 (m, 1H), 2.10 -
1.98 (m, 1H), 1.51 (s, 6H), 1.04 — 0.93 (m, 2H), 0.73 - 0.64 (m, 2H).

[0675] (S)-4—(2—(5—cyclopropyl-4,7-difluoro—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-3—
fluorobutanoic acid (Compound 62B) and methyl (S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-fluorobutanoate (Compound 62B-OMe) may be synthesized following
steps 1-6 of Example 19 using (4R)—4-hydroxypyrrolidin—2—one instead of (4S)—4-hydroxypyrrolidin—

2—one as the starting material.

Example 20: (R)-4—(2—(5-cyclopropyl-4—fluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-3—
fluorobutanoic acid (Compound 63A), (S)-4—(2—(5—cyclopropyl-4—fluoro-3,3-dimethyl-2—
oxoindolin—1-yl)acetamido)—3—fluorobutanoic acid (Compound 63B), methyl (R)-4-(2-(5-
cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-fluorobutanoate (Compound
063A-OMe) and methyl (S)-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-
3-fluorobutanoate (Compound 63B-OMe)

Scheme 20A.
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Scheme 20B.
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[0676] Step 1: Into a 8mL vial was added (5—cyclopropyl-4—fluoro—3,3—dimethyl-2-oxoindol-1-
vl)acetic acid (product of Step 3, Example 13) (40 mg, 0.15 mmol, 1 equiv), N,N-dimethylformamide
(DMF) (1 mL), methyl (R)-4—amino—3—fluorobutanoate HCI salt (product of Step 4, Example 19) (99.0
mg, 0.58 mmol, 4 equiv), [bis(dimethylamino)methylene]-1H-1,2,3—triazolo[4,5-b]pyridinium 3—oxide
hexafluorophosphate (HATU) (41.7 mg, 0.17 mmol, 1.20 equiv), and tricthylamine (TEA) (43.8 mg, 0.43
mmol, 3 equiv). The resulting mixture was stirred for 2h at room temperature. The reaction was
monitored by LCMS. The reaction was quenched with water (5 mL) at room temperature. The resulting
mixture was extracted with ethyl acetate (EtOAc) (3 x 15 mL). The combined organic layers were washed
with brine (2 x 5 mL) and dried over anhydrous Na,SOs. 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 (MeCN) in water, 40% to 50% gradient in 10 min; detector, UV
220/254 nm) to provide methyl (R)-4-(2—(5—cyclopropyl-4—fluoro-3,3-dimethyl-2—oxoindolin—1-
vl)acetamido)—3—fluorobutancate (Compound 63A-0OMe) (50 mg, 88% vyield) as a yellow oil. LCMS:
(ES, m/z): RT=1.04min, m/z = 395.0[M+H]".

[0677] Step 2: Into a SmL vial was added Compound 63A—OMe (40 mg, 0.10 mmol, 1 cquiv),
tetrahydrofuran (THF) (1 mL), and trimethyltin hydroxide (55.0 mg, 0.30 mmol, 3 equiv), and the
resulting mixture was stirred for 12h at 60°C. The reaction was monitored by LCMS. The reaction was
quenched by the addition of water (5mL) at room temperature. The resulting mixture was extracted with
ethyl acetate (EtOAc) (3 x 10mL). The combined organic layers were washed with brine (2x5 mL) and
dried over anhydrous Na,SQO,. After filtration, the filtrate was concentrated under reduced pressure to
afford a crude product (40 mg, 80% yicld), which was purified by Prep—~HPLC (Xsclect CSH OBD
Column 30*150mm, Sumn; Mobile Phase A: Water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN);
Flow rate: 60 mL/min; Gradient: 35% B to 45% B in 10 min; Wave Length: 254nm/220nm; HPLC
RT(min): 9.4) to provide (R)—4-(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—oxoindolin—1—
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vl)acetamido)—3—fluorobutanoic acid (Compound 63A) (13.1 mg, 34% yield) as a white solid. LCMS:
(ES, m/z): RT=1.52min, m/z = 381.0[M+H]*. 'H NMR (400 MHz, DMSO-d¢) & 12.46 — 12.42 (m, 1H),
8.45(t,]=5.7Hz, 1H), 6.89 (t, ] =7.8 Hz, 1H), 6.65 (d, ] = 8.1 Hz, 1H), 5.00 — 4.78 (m, 1H), 4.33 (s,
2H), 3.48 —3.32 (m, 2H), 2.74 — 2.62 (m, 1H), 2.60 —2.51 (m, 1H), 2.03 — 1.92 (m, 1H), 1.38 (s, 6H),
0.96 — 0.87 (m, 2H), 0.69 — 0.61 (m, 2H).

[0678] (S)-4—(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—oxoindolin-1-vyl)acetamido)-3—
fluorobutanoic acid (Compound 63B) and methyl (S)-4-(2-(5-cyclopropyl-4-fluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-fluorobutanoate (Compound 63B-OMe) may be synthesized following
steps 1-4 of Example 19 using (4R)-4-hydroxypyrrolidin—2—one instead of (4S)-4-hydroxypyrrolidin—
2—one as the starting material to provide methyl (S)-4—amino—3—fluorobutanoate HCI salt, and steps 1-2

of Example 20.

Example 21: (R)-4—(2-(4,7-difluoro-3,3—dimethyl-2—ox0-5—(trifluoromethyl)indolin—1—
yl)acetamido)-3—fluorobutanoic acid (Compound 64A), (S)—-4—(2—(4,7-difluoro-3,3—dimethyl-2—
0x0—5—(trifluoromethyl)indolin—1-yl)acetamido)-3—fluorobutanoic acid (Compound 64B), methyl
(R)-4-(2-(4,7-difluoro-3,3-dimethyl-2-0x0-5-(trifluoromethyl)indolin-1-yl)acetamido)-3-
fluorobutanoate (Compound 64A-OMe), and methyl (5)-4-(2-(4,7-difluoro-3,3-dimethyl-2-0x0-5-
(trifluoromethyl)indolin-1-yl)acetamido)-3-fluorobutanoate (Compound 64B-OMe)

Scheme 21A.
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Scheme 21B.
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[0679] Step 1: Into a 30 mL sealed tube was added tert-butyl 2—(5-bromo—4,7-difluoro-3,3—-dimethyl-
2—oxoindol-1-yDacetate (500 mg, 1.28 mmol, 1 equiv) (product of Step 4, Example 14), Cul (488 mg,
2.56 mmol, 2 equiv), Nal (1540 mg, 10.24 mmol, 8 equiv), 1,4—dioxane (7.5 mL) and methyl[2—

(methylamino)ethyl Jamine (226 mg, 2.56 mmol, 2 equiv) at room temperature. The resulting mixture was
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stirred for 2 h at 120 °C under nitrogen atmosphere. The reaction was monitored by LCMS. The resulting
mixture was concentrated under reduced pressure. The residue was purified by reversed—phase flash
chromatography (C18 silica gel; mobile phase, MeCN in water, 0% to 100% gradient in 30 min; detector,
UV 254 nm) to provide tert—butyl 2—(4,7—difluoro—5-iodo—3,3—-dimethyl-2—oxoindol-1-vl)acetate (190
mg, 34% yicld) as a brown solid. LCMS: (ES, m/z): RT=1.027 min, m/z=438 [M+1]*. "H NMR (400
MHz, DMSO-d¢) 6 7.79-7.71 (m, 1H), 4.51-4 .44 (m, 2H), 1.45 (s, 6H), 1.40 (d, ] = 1.4 Hz, 9H).

[0680] Step 2: Into a 8 mL sealed tube was added tert—butyl 2—(4,7-difluoro—5-10do—-3,3-dimethyl-2—
oxoindol-1-yl)acetate (180 mg, 0.39 mmol, 1 equiv), Cul (157 mg, 0.81 mmol, 2 equiv), KF (71.8 mg,
1.23 mmol, 3 equiv), N,N-dimethyl formamide (DMF) (2 mL) and methyl 2,2-difluoro-2-sulfoacetate
(158 mg, 0.81 mmol, 2 equiv) at room temperature. The resulting mixture was stirred for 2 h at 100 °C
under nitrogen atmosphere. The reaction was monitored by LCMS. The reaction was quenched with water
(2 mL) at room temperature. The resulting mixture was extracted with dichloromethane (DCM) (3 x 8
mL). The combined organic layers were washed with water (3 x 5 mL), dried over anhydrous Na,SOa.
After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
reversed—phase flash chromatography (C18 silica gel; mobile phase, MeCN 1n water, 0% to 100%
gradient in 30 min; detector, UV 254 nm) to provide tert—butyl 2—[4,7—difluoro-3,3—-dimethyl-2—oxo0-5-
(trifluoromethyl)indol-1-yl]acetate (100 mg, 64% yield) as a brown oil. LCMS: (ES, m/z): RT=1.011
min, m/z=380 [M+1]". 'HNMR (400 MHz, DMSO-ds)  7.83-7.77 (m, 1H), 4.54 (d, J =2.3 Hz, 2H),
1.45 (s, 6H), 1.41 (s, 9H).

[0681] Step 3: Into a 8 mL vial was added isopropyl 2—[4,7-difluoro-3,3—dimethyl-2—oxo0-5-
(trifluoromethyl)indol-1-vl]acetate (100 mg, 0.06 mmol, 1 equiv), methanol (MeOH) (1 mL), H,O (0.5
mL) and NaOH (219 mg, 1.08 mmol, 20 equiv) at room temperature. The resulting mixture was stirred
for 1h at room temperature. The reaction was monitored by LCMS. The mixture was acidified to pH 3
with HCI (1 M, 2 mL). The resulting mixture was extracted with dichloromethane (DCM) (3 x SmL). The
combined organic layers were washed with water (3 x 5 mL), dried over anhydrous Na,SO4. After
filtration, the filtrate was concentrated under reduced pressure. This resulted in [4,7-difluoro-3,3-
dimethyl-2—-oxo0—5—(trifluoromethyl)indol—1—-yl]acetic acid (60 mg, 70% yield) as a white solid. LCMS:
(ES, m/z): RT=0.752 min, m/z=322 [M-1]". 'HNMR (400 MHz, DMSO-ds) 6 7.82-7.74 (m, 1H), 4.54
(d, J =23 Hz, 2H), 1.45 (s, 6H).

[0682] Step 4: Into a 25mL round-bottom flask was added [4,7—-difluoro-3.3—dimethyl-2—oxo0-5-
(trifluoromethyl)indol-1-vl]acetic acid (50 mg, 0.15 mmol, 1 equiv), methyl (R)-4—amino-3—
fluorobutanoate HCI salt (product of Step 4, Example 19) (31.4 mg, 0.23 mmol, 1.5 equiv),
[bis(dimethylamino)methylene]-1H-1,2 3—triazolo[4,5-b|pyridinium 3-oxide hexafluorophosphate
(HATU) (88 mg, 0.23 mmol, 1.5 equiv), N,N-diisopropylethylamine (DIPEA) (60.0 mg, 0.46 mmol, 3
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equiv) and N,N-dimethyl formamide (DMF) (3mL). The solution was stirred for 1h at 60°C. The reaction
progress was monitored bv LCMS. The reaction was quenched by the addition of water (5 mL) at room
temperature. The aqueous layer was extracted with ethyl acetate (EtOAc) (3x10 mL). The organic phase
was concentrated under reduced pressure. The residuc was purified by reversed—phase flash
chromatography (C18 silica gel; mobile phase, acetonitrile (MeCN) in water, 10% to 50% gradient in 10
min; detector, UV 254/220nm) to provide methyl (R)-4—(2—(4,7—difluoro-3,3—dimethyl-2—oxo-5-
(trifluoromethyl)indolin—1-vl)acetamido)—3—fluorobutancate (Compound 64A-OMe) (40 mg, 59%
yield) as a yellow oil. LCMS:(ES, m/z): RT=0.74min, m/z=441.0[M+H]"*. 'H NMR (400 MHz,
Methanol-d4) 6 7.49 (d, J = 10.8Hz, 1H), 4.58(d, J = 1.9 Hz, 1H),4.27(d, J = 4.9 Hz, 2H),3.55 - 3.43 (m,
2H),3.42 (s, 3H),2.35 — 2.13 (m, 2H), 1.35 (s, 6H).

[0683] Step 5: Into a 25mL round-bottom flask was added Compound 64A—OMe (30 mg, 0.06 mmol, 1
equiv), trimethyltin hydroxide (36.96 mg, 0.20 mmol, 3 equiv). lequiv) and tetrahydrofuran (THF) (2
mL). The solution was stirred for 1h at 60°C. The reaction progress was monitored by LCMS. The
resulting mixture was filtered, the filter cake was washed with acetonitrile (2x10 mL). The filtrate was
concentrated under reduced pressure to provide a crude product (25 mg, 85% yield), which was purified
by Prep—HPLC (Xselect CSH OBD Column 30* 150mm, 5um; Mobile Phase A: Water (0.1% FA),
Mobile Phase B: acctonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 36% B to 46% B in 10 min;
Wave Length: 254nm/220nm; HPLC RT(min): 8.15) to provide (R)-4—(2—(4,7-difluoro—3,3—dimethyl-
2—oxo-5—(trifluoromethyl)indolin—1-vyl)acetamido)-3—fluorobutanoic acid (Compound 64A) (13.6 mg,
27% yield) as an off-white solid. LCMS: (ES, m/z): RT=1.33min, m/z=427.2 [M+H]". 'H NMR (400
MHz, Methanol-d4) 6 7.49 (d, ] = 10.8Hz, 1H), 5.06 (g, J =5.7 Hz, 1H), 4.63 (d, J = 1.9 Hz, 2H), 3.65 -
3.54 (m, 1H), 3.54 — 3.44 (m, 1H), 2.74 - 2.65 (m, 1H), 2.67 - 2.59 (m, 1H), 1.55 (s, 6H).

[0684] (S)-4-(2—(4,7—difluoro—-3,3—dimethyl-2—-oxo—5—(trifluoromethyl)indolin—1-yl)acetamido)—3—
fluorobutanoic acid (Compound 64B) and methyl (S)-4-(2-(4,7-difluoro-3,3-dimethyl-2-ox0-5-
(trifluoromethyl)indolin-1-yl)acetamido)-3-fluorobutanoate (Compound 64B-OMe) may be synthesized
following steps 1-4 of Example 19 using (4R)-4-hydroxypyrrolidin—2-one instead of (4S)-4-
hydroxypyrrolidin—2—one as the starting material to provide methyl (S)-4-amino—3—fluorobutanoate HCI

salt, and steps 1-2 of Example 21.
Example 22: 4-(2—(5-cyclopropyl-7—tluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)butanoic

acid (Compound 66) and tert-butyl 4-(2-(5-cyclopropyl-7-fluoroe-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)butanoate (Compound 66-OtBu)
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[0685] Step 1: Into a 40 mL sealed tube was added (5—bromo—7—fluoro-3,3—dimethyl-2—oxoindol-1-
ylacetic acid (200 mg, 0.633 mmol, 1 equiv) (product of Step 4, Example 8), bis(tri-tert-
butylphosphine)palladium(0) (Pd[P(t-Bu)3)]2) (97 mg, 0.19 mmol, 0.30 equiv), bromo(cyclopropyl)zinc
(354 mg, 1.90 mmol, 3 equiv) and tetrahydrofuran (THF) (5 mL) at room temperature. The resulting
mixture was stirred for 2 h at 60°C under nitrogen atmosphere. Desired product could be detected by
LCMS. The crude product was directly purified by C18 reverse phase flash chromatography
(water:acetonitrile=8:2) to afford (5—cyclopropyl-7-fluoro—3,3—dimethyl-2—oxoindol-1-yl)acetic acid
(180 mg, 92% yield) as a white solid. LCMS (LCMS, ESI): RT= 0.84 min, m/z =277 [M+H]".
[0686] Step 2: Into a 20 mL secaled tube was added (3—cyclopropyl-7-fluoro-3,3—dimethyl-2—oxoindol-
I-yDacetic acid (170 mg, 0.613 mmol, 1 equiv). tert—butyl 4—aminobutanoate (147 mg, 0.919 mmol, 1.5
equiv), [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate (HATU) (280 mg, 0.736 mmol, 1.2 equiv), tricthylamine (TEA) (310 mg, 3.07
mmol, 5 cquiv) and N,N-dimcthyl formamide (DMF) (3 mL) at room tcmperaturc. The resulting mixturce
was stirred for 1 h at room temperature under air atmosphere. The residue was directly purified by reverse
flash chromatography (C18 silica gel; mobile phase, MeCN in water, 40% to 50% gradient in 15 min;
detector, UV 254 nm and 220 nm) to provide tert-butyl 4-[2—(5-cyclopropyl-7-fluoro-3,3-dimethyl-2-
oxoindol-1-yl)acetamido|butanoate (also referred to herein as tert-butyl 4-(2-(5-cyclopropyl-7-fluoro-
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3.3-dimethyl-2-oxoindolin-1-yl)acetamido)butanoate; Compound 66-OtBu) (200 mg, 78% yield) as an
off—white solid. LCMS (LCMS, ESI): RT=1.01 min, m/z= 418 [M+H]".

[0687] Step 3: Into a 8 mL sealed tube was added tert—butyl 4-[2—-(5—cyclopropyl-7—fluoro-3,3—
dimethyl-2-oxoindol-1-yl)acetamido]butanoate (100 mg, 0.239 mmol, 1 equiv), trifluoroacetic acid
(TFA) (2 mL, 26.9 mmol, 113 equiv) and dichloromethane (DCM) (4 mL) at room temperature. The
resulting mixture was stirred for 1 h at room temperature under air atmosphere. The resulting mixture was
concentrated under reduced pressure. The crude product was purified by C18 reverse phase flash
chromatography (water:acetonitrile=6:4) to afford 4-(2—(5—cyclopropyl-7—fluoro-3,3—dimethyl-2—
oxoindolin—1-yl)acetamido)butanoic acid (Compound 66) (76.1 mg, 88% yield) as a white solid. LCMS
(LCMS, ESI): RT= 1.01 min, m/z = 418 [M+H]*. 'H NMR (400 MHz, DMSO-de) § 12.00 (s, 1H), 8.12
(t,J=57Hz, 1H), 699 (d,J=16Hz 1H), 6.78 (dd, J = 13.0, 1.6 Hz, 1H), 4.33 (d, J = 1.7 Hz, 2H), 3.08
(q.J=6.6Hz,2H),2.22 (t,J=7.4Hz 2H), 191 (tt,J=8.5, 5.1 Hz, IH), 1.63 (p,J =7.2 Hz, 2H), 1.29
(s, 6H), 0.97 - 0.86 (m, 2H), 0.71 — 0.62 (m, 2H).

Example 23: 4-(2—(4,7-difluoro—3,3-dimethyl-2—oxo—5—(trifluoromethyl)indolin—1-yl)acetamido)—
3—-methylpentanoic acid (Compound 67, rac—67), (3S,4R)-4—(2—(4,7—difluoro-3,3—dimethyl-2—oxo—
5—(trifluoromethyl)indolin—1-yl)acetamido)-3—-methylpentanoic acid (Compound 67A*), (3R,4S)-
4—(2—(4,7-difluoro-3,3—dimethyl-2—oxo—5—(trifluoromethyl)indolin—1-yl)acetamido)-3—
methylpentanoic acid (Compound 67B*), (3S,4S)-4—(2—(4,7—difluoro-3,3-dimethyl-2—-ox0-5-
(trifluoromethyl)indolin—1-yl)acetamido)-3-methylpentanoic acid (Compound 67C*), (3R,4R)-4—
(2—-(4,7—difluoro—3,3—-dimethyl-2—oxo0—5—(trifluoromethyl)indolin—1-yl)acetamido)-3—
methylpentanoic acid (Compound 67D*), tert-butyl (3S,4R)-4-(2-(4,7-difluoro-3,3-dimethyl-2-oxo-
5-(trifluoromethyl)indolin-1-yl)acetamido)-3-methylpentanoate (Compound 67A*-0OtBu), tert-butyl
(3R 45)-4-(2-(4,7-difluoro-3,3-dimethyl-2-ox0-5-(trifluoromethyl)indolin-1-yl)acetamido)-3-
methylpentanoate (Compound 67B*-0OtBu), tert-butyl (3S,45)-4-(2-(4,7-difluoro-3,3-dimethyl-2-
0x0-5-(trifluoromethyl)indolin-1-yl)acetamido)-3-methylpentanoate (Compound 67C*-OtBu), and
tert-butyl (3R,4R)-4-(2-(4,7-difluoro-3,3-dimethyl-2-o0x0-5-(trifluoromethyl)indolin-1-
yl)acetamido)-3-methylpentanoate (Compound 67D*-OtBu)

Scheme 23A.
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[0688] Step 1: To a solution of (4R)-4-benzyl-3—propanoyl-1,3-oxazolidin—2—one (13.6 g, 58.3 mmol,
1 equiv) in tetrahydrofuran (THF) (10 mL) was added dropwise sodium hexamethyldisilazide (NaHMDS)
(70 mL, 70 mmol, 1.2 equiv, 1 M in THF) at 78 °C under nitrogen atmosphere. The reaction mixture
was stirred at —78 °C for 30 min. Then to the mixture was added tert—butyl 2—-bromoacctate (17.1 g, 87.5
mmol, 1.5 equiv). The resulting mixture was stirred for additional 2 h at —78 °C, then warmed slowly to
room temperature. The reaction was monitored by LCMS. The reaction was quenched with sat. NH,Cl1
(100 mL), and then the mixture was extracted with ethyl acetate (EtOAc) (3x40 mL), dried over
anhydrous Na,SO,, the resulting mixture was concentrated under reduced pressure to provide a residue,
which was purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate
(4:1) to afford tert-butyl (3S)-4-[(4R)-4-benzyl-2-oxo0—-1,3—-oxazolidin—3—-yl]-3-methyl-4—
oxobutanoate (19 g, 80% vield) as a white solid. LCMS:(ES, m/z): RT= 121 min, m/z=348 2 [M+H]"; 'H
NMR (300 MHz, DMSO-d6) & 7.30 (t, J = 5.0 Hz, 5H), 4.65 (s, 1H), 4.43 - 428 (m, 1H), 4.17(d,J=9.5
Hz, 1H), 3.97 (d, J = 10.1 Hz, 1H), 3.08 — 2.82 (m, 2H), 2.76 — 2.60 (m, 1H), 2.48 —2.36 (m, 1H), 1.41 (t,
J=25Hz 9H), 1.09 (dd, J = 6.5, 3.3 Hz, 3H).

[0689] Step 2: To a solution of tert-butyl (3S)-4-[(4R)-4-benzyl-2—oxo-1,3-oxazolidin-3—yl]-3-
methyl-4-oxobutanoate (19 g, 54.7 mmol, 1 equiv) in tetrahydrofuran (THF) (100 mL) was added H,O»
(49.8 g, 1460 mmol, 26.8 equiv, 30% in water) at 0 °C. The resulting solution was stirred for 5 min at

0 °C. Then a solution of LiOH (3.93 g, 164 mmol, 3 equiv) in H,O (20 mL) was added to the above
solution dropwise at 0 °C. The resulting mixture was stirred for additional 2 h at room temperature. The
reaction was monitored by LCMS. The reaction was quenched with sat. sodium bicarbonate (100 mL) at
room temperature. The aqueous layer was extracted with ethyl acetate (EtOAc) (3x40 mL). The water
phase was adjusted to pH 4 with 1M HCI (aq.). The resulting water phase was then extracted with EtOAc
(3x40 mL), and the organic phase was dried over anhydrous Na,SOs. After filtration, the filtrate was
concentrated under reduced pressure to provide (25)-4—(tert—butoxy)-2-methyl-4—oxobutanoic acid
(7.54 g, 73% yield) as a colorless oil. LCMS (ES, m/z) : RT=0.73 min, m/z = 187.1 [M-H]".

[0690] Step 3: To a solution of (2S)—4—(tert—butoxy)—2-methyl-4—oxobutanoic acid (7.5 g, 39.9 mmol, 1
equiv), N,O-dimethylhydroxylamine hydrochloride (2.92 g, 47.8 mmol, 1.2 equiv) in acetonitrile
(MeCN) (40 mL) was added chloro— N, N, N ', N '—tetramethylformamidinium hexafluorophosphate
(TCFH) (134 g, 47.8 mmol, 1.2 equiv) and N-methylimidazole (NMI) (9.81 g, 120 mmol, 3 equiv). The
resulting mixture was stirred for 2 h at room temperature. The reaction was monitored by LCMS. The
resulting mixture was concentrated under reduced pressure. The reaction was quenched with water (50
mL) at room temperature. The aqueous layer was extracted with ethyl acetate (EtOAc) (3x30 mL). The
resulting mixture was concentrated under reduced pressure. The residue was purified by reversed—phase

flash chromatography (C18 silica gel; mobile phase, MeCN in water, 45% to 55% gradient in 10 min;
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detector, UV 254 nm) to provide tert—butyl (3S)-3—[methoxy(methyl)carbamoyl]-3-methylpropanoate
(5.54 g, 60% yield) as a colorless oil. LCMS:(ES, m/z): RT= 0.93 min, m/z = 232.1 [M+H]". 'H NMR
(300 MHz, DMSO-ds) 6 3.72 (s, 3H), 3.10 (s, 3H), 2.71 — 2.59 (m, 1H), 2.36 — 2.18 (m, 2H), 1.38 (s,
9H), 1.02 (d, J= 7.0 Hz, 3H).

[0691] Step 4: Into a 50 mL 3-necked round-bottom flask was added tert-butyl (38)-3-
[methoxy(methyl)carbamoyl]-3-methylpropanoate (1.00 g, 4.32 mmol, | equiv) and tetrahydrofuran
(THF) (15 mL) at —78 °C under nitrogen atmosphere. To the above mixture was added methyl magnesium
bromide (MeMgBr) (13 mL, 113 mmol, 26.1 equiv, 1 M in THF) dropwise at —78 °C. The resulting
mixture was stirred for additional 2 h at —40 °C. The reaction was monitored by GCMS. The reaction was
quenched with sat. NH4Cl (50 mL). The aqueous layer was extracted with CH>Cl, (3x20 mL). The
resulting mixture was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography, eluted with CH,Cl, / petroleum ether (1:3) to afford tert—butyl (3S)-3-methyl-4-
oxopentanoate (790 mg, 59% yield) as a yellow oil. GCMS: RT=3.58 min, m/z = 186.1 [M].

[0692] Step 5: Into a 20 mL vial was added tert-butyl (3S)-3-methyl-4-oxopentanoate (550 mg, 1.77
mmol, 1 equiv), benzylamine (380 mg, 3.54 mmol, 2 equiv), Ti(Oi—Pr)s (252 mg, 0.89 mmol, 0.5

cquiv) and methanol (McOH) (5 mL). The resulting mixture was stirred for 1 h at 80 °C. To the above
mixture was added sodium cyanoborohydride (NaBH:CN) (334 mg, 5.32 mmol, 3 equiv) at room
temperature. The resulting mixture was stirred for additional overnight at room temperature. The reaction
was quenched with water (20 mL) at room temperature. The resulting mixture was filtered, the filter cake
was washed with MeOH (3x5 mL). The aqueous layer was extracted with CH»Cl, (3x20 mL). The filtrate
was concentrated under reduced pressure. The residue was purified by reversed-phase flash
chromatography (C18 silica gel; mobile phase, MeCN in water, 50% to 60% gradient in 10 min; detector,
UV 254 nm) to provide tert—butyl (3S)-4—(benzylamino)-3—-methylpentanoate (320 mg, 46% vield) as a
yellow oil. LCMS (ES, m/z): RT=1.29 min, m/z = 278.2 [IM+H|". 'H NMR (400 MHz, DMSO-ds)  7.36
-726(m, 4H), 724717 (m, 1H), 3.77-3359 (m,2H), 245 (dd, T =147 4 4Hz 1H), 2.05 - 1.93 (m,
1H), 1.87 (dd, J =14.7, 9.5 Hz, 2H), 1.38 (d, J = 7.7 Hz, 9H), 0.90 (t, ] = 7.4 Hz, 3H), 0.83 (d, ] = 6.7 Hz,
3H).

[0693] Step 6: Into a 8 mL vial was added tert—butyl (3S)-4—(benzylamino)-3—methylpentanoate (300
mg, 1.08 mmol, 1 equiv), Pd/C (750 mg, wet, 10% on carbon) and isopropanol (iPrOH) (4 mL). The
resulting mixture was stirred for 2 h at room temperature under hydrogen atmosphere. The reaction was
monitored by LCMS. To the above mixture was added HCI (1M, 0.1 mL) and was stirred for additional
10 min. The resulting mixture was filtered, the filter cake was washed with methanol (MeOH) (3x5 mL).

The filtrate was concentrated under reduced pressure to afford tert—butyl (3S)-4—amino—-3—

192



WO 2023/220715 PCT/US2023/066934

methylpentanoate hydrochloride (180 mg, 44% vyield) as a brown oil. LCMS ES, m/z) : RT= 0.77 min,
m/z = 188.2 [M+H]".

[0694] Step 7: Into a 8 mL vial was added tert—butyl (3S)-4—amino—3—methylpentanoate hydrochloride
(175 mg, 0.93 mmol, 1.2 equiv), [4,7-difluoro-3,3—dimethyl-2-oxo—5—(trifluoromethyl)indol-1-
vl]acetic acid (product of step 3, Example 21) (151 mg, 0.47 mmol, 1 equiv),
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b|pyridinium 3—oxide hexafluorophosphate
(HATU) (213 mg, 0.56 mmol, 1.2 equiv), N,N—diisopropylethylamine (DIPEA) (181 mg, 1.40 mmol, 3
equiv) and N,N-dimethyl formamide (DMF) (2 mL). The resulting mixture was stirred for 2 h at room
temperature. The reaction was monitored by LCMS. The reaction was quenched with water (30 mL). The
aqucous layer was extracted with cthyl acetate (EtOAc) (4x20 mL). The resulting mixture was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
eluted with petroleum ether / ethyl acetate (9:1) to afford tert—butyl (3S)-4—(2—[4,7-difluoro-3,3—-
dimethyl-2-oxo—5—(trifluoromethyl)indol-1-ylJacetamido—3-methylpentanoate (220 mg, 58% yield) as a
vellow oil. The crude product (220 mg, 80% purity) was purified by Prep-HPLC (XBridge Prep OBD
C18 Column, 30*150 mm, Sum; Mobile Phase A: water (10mmol/L NH,HCQO3), Mobile Phase B:
acctonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 55% B to 65% B in 10 min; Wave Length:
254nm/220nm; HPLC RT(min): 8.8) to afford tert—butyl (3S)-4-(2—(4,7—difluoro-3,3—dimethyl-2—oxo—
S—(trifluoromethyl)indolin—1—yl)acetamido)-3—methylpentanoate (Compound 67-(3S)-0tBu) (100 mg,
35% yield) as a white solid.

[0695] Step 8: The Compound 67—(3S)-OtBu mixture of stercoisomers was separated by Prep—Chiral—-
HPLC (Lux 5um Cellulose—4, 2.12*25 ¢cm, 5 pm; Mobile Phase A: Hexanes (0.5% 2M NH;-MeOH),
Mobile Phase B: isopropanol (IPA); Flow rate: 20 mL/min; Gradient: 5% B to 5% B in 21.5min; Wave
Length: 220/254 nm) to afford an assumed cis mixture of tert—butyl 4—{2—[4,7-difluoro-3,3—-dimethyl-2-
oxo—5—(trifluoromethyl)indol—1-yl Jacetamido } —3—-methylpentanoate isomers (Compound 67A*-0tBu
and Compound 67B*~0tBu) (HPLC RT(min): 12.56; 30 mg, 13% vield); tert—butyl (3S,4S)-4—{2-[4,7-
difluoro-3,3-dimethyl-2—oxo—5—(trifluoromethyl)indol-1-yl|acetamido }—3—methylpentanoate
(Compound 67C*-0tBu) (HPLC RT(min): 16.37; 25 mg, 11% yield) and tert—butyl (3R 4R)—4-{2—
[4,7-difluoro-3,3—dimethyl-2—0x0-5—(trifluoromethyl)indol-1-ylJacetamido } —3—methylpentanoate
(Compound 67D*—0tBu) (HPLC RT(min): 19.38; 25 mg, 11% yield). Stereochemistry arbitrarily
assigned.

[0696] Compound 67C*~OtBu: LCMS:(ES, m/z): RT=1.67 min, m/z =493 2 [M+H]". 'H NMR (400
MHz, DMSO-ds) 6 8.08 (d,J =8.6 Hz, 1H), 7.71 (dd, J = 10.8, 5.6 Hz, 1H), 4.43 (s, 2H),3.71 (q,J = 6.8
Hz, 1H), 2.37 -2.26 (m, 1H), 1.98 — 1.87 (m, 2H), 1.42 (d, ] = 13.7 Hz, 15H), 1.01 (d, ] = 6.8 Hz, 3H),
0.85(d,J=5.8 Hz, 3H).
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[0697] Compound 67D*-OtBu: LCMS:(ES, m/z): RT=1.67 min, m/z=493.2 [M+H]".'"H NMR (400
MHz, DMSO-d¢) 6 8.04 (d,J =8.6 Hz, 1H), 7.69 (dd, J = 10.8, 5.6 Hz, 1H), 4.44 (d, ] = 2.0 Hz, 2H),
3.86 -3.73 (m, 1H), 2.26 (q, ] = 8.8 Hz, 1H), 1.99 — 1.88 (m, 2H), 1.44 (s, 6H), 1.37 (s, 9H), 1.02 (d, ] =
6.8 Hz, 3H), 0.86 (d, ] = 6.2 Hz, 3H).

[0698] Step 9: The assumed cis mixture of tert—butyl 4-{2—[4,7-difluoro-3,3-dimethyl-2—oxo-5-
(trifluoromethyl)indol- I-yl]acetamido } —3—methylpentanoate isomers (Compound 67A%*— OtBu and
Compound 67B*-0tBu) (30 mg) was purified by Prep—SFC ((S, S)-Whelk—0O 1 5pm Kromasil, 3*25
cm, 5 pm; Mobile Phase A: CO,, Mobile Phase B: isopropanol (IPA); Flow rate: 90 mL/min; Gradient:
isocratic 10% B; Column Temperature(°C): 35; Back Pressure(bar): 100; Wave Length: 220 nm) to afford
tert-butyl (3S,4R)-4—(2—[4,7—difluoro-3,3—dimethyl-2—oxo—-5—(trifluoromethyl)indol-1-yl]acetamido—
3—methylpentanoate (Compound 67A*—~OtBu) (HPLC RT(min): 9.05; 12 mg, 40% yield) and tert—butyl
(3R,4S)-4-{2-[4,7-difluoro—3,3—dimethyl-2—oxo—5—(trifluoromethyl)indol—1-yl]acetamido } —3—
methylpentanoate (Compound 67B*~0OtBu) (HPLC RT(min): 10.63; 10 mg, 33% vield).
Stereochemistry arbitrarily assigned.

[0699] Compound 67A*-OtBu: LCMS:(ES, m/z): RT= 1.32 min, m/z = 493.2 [M+H]" . '"H NMR (400
MHz, DMSO-ds) 6 8.03 (d,J =8.6 Hz, 1H), 7.69 (dd, J = 10.8, 5.5 Hz, 1H), 4.44 (d, ] = 2.0 Hz, 2H),
3.80(q,J=7.0,58 Hz, 1H), 2.26 (q, ] = 8.8 Hz, 1H), 2.00 — 1.87 (m, 2H), 1.44 (s, 6H), 1.37 (s, 9H), 1.02
(d, J=6.8 Hz, 3H), 0.86 (d, ] = 6.0 Hz, 3H).

[0700] Compound 67B*-0tBu: LCMS:(ES, m/z): RT= 1.31 min, m/z = 493 2 [M+H]* . 'H NMR (400
MHz, DMSO-d¢) 6 8.05 (dd, ] = 16.2, 8.6 Hz, 1H), 7.75 — 7.64 (m, 1H), 4.44 (s, 2H), 3.86 — 3.65 (m,
1H), 2.35 - 2.21 (m, 1H), 1.99 — 1.86 (m, 2H), 1.44 (s, 6H), 1.39 (d, J = 13.6 Hz, 9H), 1.02 (dd, ] = 6.8,
4.4 Hz, 3H), 0.86 (dd, J = 6.4, 2.7 Hz, 3H).

[0701] Step 10: Into a 8 mL vial was added Compound 67C*—OtBu (15 mg, 0.03 mmol, 1 equiv),
trifluoroacetic acid (TFA) (0.2 mL) and dichloromethane (DCM) (1 mL). The resulting mixture was
stirred for 1 h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
concentrated under reduced pressure. The resulting solid was dried under vacuum to afford (3S,4S)-4-(2-
(4,7-difluoro—3,3—dimethyl-2—oxo-5—(trifluoromethyl)indolin—1—yl)acetamido)-3—-methylpentanoic acid
(Compound 67C*) (11 mg, 84% yicld) as a white solid. LCMS:(ES, m/z): RT=1.21 min, m/z = 437.1
[M+H]". '"HNMR (400 MHz, Methanol-ds) 8 7.48 (dd, J = 10.8, 5.5 Hz, 1H), 4.58 (t, J = 1.6 Hz, 2H),
3.85(p.J=6.6Hz, IH), 2.56 —2.36 (m, 1H), 2.12 - 1.99 (m, 2H), 1.55 (s, 6H), 1.16 (d, J = 6.8 Hz, 3H),
1.00(d,J=6.0Hz, 3H).

[0702] Step 11: Into a 8 mL vial was added Compound 67D*—0OtBu (15 mg, 0.03 mmol, 1 equiv),
trifluoroacetic acid (TFA) (0.2 mL) and dichloromethane (DCM) (1 mL). The resulting mixture was

stirred for 1 h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
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concentrated under reduced pressure. The crude product (12 mg) was purified by Prep—-HPLC (Xselect
CSH OBD Column 30*150mm, 5pum; Mobile Phase A: water (0.05% TFA), Mobile Phase B: acetonitrile
(MeCN); Flow rate: 60 mL/min; Gradient: 5% B to 5% B in 2 min, 40% B to 50% B in 10 min; Wave
Length: 254nm/220nm, HPLC RT(min): 7.7) to afford (3R,4R)-4-(2—(4,7—difluoro-3,3—dimethyl-2-
oxo—3—(trifluoromethyl)indolin—1-yl)acetamido)-3-methylpentanoic acid (Compound 67D*) (8.9 mg,
67% yield) as a white solid. LCMS:(ES,m/z): RT= 0.75 min, m/z = 437.1 [M+H]". '"HNMR (400 MHz,
DMSO-d¢) 6 12.01 (s, 1H), 8.05 (d,J =8.6 Hz, 1H), 7.70 (dd, J = 10.8, 5.6 Hz, 1H), 4.44 (d, ] = 2.0 Hz,
2H), 3.88 —3.63 (m, 1H), 2.37 - 2.22 (m, 1H), 2.01 — 1.86 (m, 2H), 1.44 (s, 6H), 1.03 (d, J = 6.8 Hz, 3H),
0.87(d,J = 6.0 Hz, 3H).

[0703] Step 12: Into a 8 mL vial was added Compound 67A*—0OtBu (12 mg, 0.02 mmol, 1 equiv),
trifluoroacetic acid (TFA) (0.1 mL) and dichloromethane (DCM) (0.5 mL). The resulting mixture was
stirred for 1 h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
concentrated under reduced pressure. The resulting mixture was diluted with water (15 mL). The resulting
solution was dried by lyophilization. This resulted in (3S,4R)-4—(2-(4,7—difluoro-3,3—dimethyl-2—oxo-
S—(trifluoromethyl)indolin—1—-yl)acetamido)-3-methylpentanoic acid (Compound 67A%) (9.2 mg, 87%
yield) as a white solid. LCMS:(ES,m/z): RT= 1.62 min, m/z = 437.2 [M+H]". '"H NMR (400 MHz,
Methanol-d4) 6 7.47 (dd, J = 10.8, 5.5 Hz, 1H), 4.67 — 4.50 (m, 2H), 4.04 — 3.90 (m, 1H), 2.44 (q, ] =8.9
Hz, 1H), 2.15-2.05 (m, 2H), 1.55 (d,J =14 Hz, 6H), 1.17 (d, ] = 6.9 Hz, 3H), 0.99 (d, ] = 6.2 Hz, 3H).
[0704] Step 13: Into a 8 mL vial was added Compound 67B*~0OtBu (10 mg, 0.02 mmol, 1 equiv),
trifluoroacetic acid (TFA) (0.2 mL) and dichloromethane (DCM) (1 mL). The resulting mixture was
stirred for 1 h at room temperature. The reaction was monitored by LCMS. The resulting mixture was
concentrated under reduced pressure to afford a crude product (10 mg) which was purified by Prep—
HPLC (Xselect CSH OBD Column 30*150mm, Sum; Mobile Phase A: water (0.05% TFA), Mobile
Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 5% B to 5% B in 2 min, 36% B to 46% B
i 10 min; Wave Length: 254nm/220nm; HPLC RT(min): 9.2) to afford (3R,4S)-4—-(2—(4,7—-difluoro-
3,3—dimethyl-2-oxo0—5—(trifluoromethyl)indolin—1-yl)acetamido)—3—methylpentanoic acid (Compound
67B*-0OtBu) (2.7 mg, 30% yield) as a white solid. LCMS:(ES, m/z): RT=1.18 min, m/z = 437.1
[M+H]". 'H NMR (400 MHz, Methanol-ds) 6 747 (dd, J = 11.2, 5.4 Hz, 1H), 459 (dd, J = 4.8, 1.9 Hz,
2H), 4.05 - 3.80 (m, 1H), 2.55 - 2.35 (m, 1H), 2.15-2.03 (m, 2H), 1.55 (s, 6H), 1.16 (dd, J = 6.8, 1.2 Hz,
3H), 1.00 (d, J=6.0 Hz, 3H).

Example 24: 2—(1-(1-(2—(5—cyclopropyl-4,7—difluoro-3,3—-dimethyl-2—oxoindolin-1—

yl)acetamido)ethyl)cyclopropyl)acetic acid (Compound 69, rac—69), (R)-2—(1-(1-(2—(5-
cyclopropyl-4,7-difluoro—3,3—dimethyl-2—oxoindolin—1-yl)acetamido)ethyl)cyclopropyl)acetic acid

195



WO 2023/220715 PCT/US2023/066934

(Compound 69A*), (S)-2—(1-(1-(2—(5—cyclopropyl-4,7-difluoro-3,3—dimethyl-2-oxoindolin—1—
yl)acetamido)ethyl)cyclopropyl)acetic acid (Compound 69B*), methyl (R)-2-(1-(1-(2-(5-cyclopropyl-
4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)ethyl)cyclopropyl)acetate (Compound 69A *-
OMe) and methyl (S)-2-(1-(1-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)ethyl)cyclopropyl)acetate (Compound 69B*-OMe)

g«@f el

NH 6M HCL.MeOH 6M HCI|,MeOH chiral separation

o
step 1 HOBT,EDCI,DIEA,DMF
o] H2N step 2 step 3
F
Compound 69-OMe
methyl 2-(1 -(1-(2-(5-
cyclopropY -4,7-difluoro-3,3-
dimethyl-2-oxoindolin-1-
yl)acetam|do)ethyl)cyclopropy
l)acetate
0] 0]
O 0]
\ \
R,
E HN( ) HN ©
g F _< %
N 0 N o]
o} * o}
F F
Compound 69A*-OMe Compound 69B*-OMe
methyl (R)-2-(1-(1-(2-(6-  oathvl (S)-2-{1-(1-(2-(5-
cycloprop 1-4,7-difluoro-3,3- cyrggmgp(\sl?427(é|ﬁ1ljc§%o(g 3.
dimethyl- -oxoindolin-1- dimethyl-2-oxoindolin- 1.
yI)acetamldo)ethyl)cyclopropyl) yI)acetam|do)ethyl)cyclopropyl)
ace
step 4 l Me3SnOH, THF step 5 lMe:,SnOH, THF

196



WO 2023/220715 PCT/US2023/066934

Q o)
OH OH
R
E HN( ) ] HN (S) g
N O N @]
o o

F F

compound 69A* compound 69B*

(R)-2-(1-(1-(2-(S- S)-2-(1-(1-(2-(5-cyclopropyl-
orgouhyt e 3 D didor S ey
yhacetamido)ethyl)cyclopro l)acetamido)ethyl c-: ;:Io ropyl

pyl)acetic y&d i) aczztic }z;gic}l propyl)

[0705] Step 1: Into a 8mL vial was added 4-methyl-5-azaspiro[2.4]heptan-6-one (200 mg, 1.59 mmol, 1
equiv) and 6M HCI (1 mL), and methanol (MeOH) (1 mL) at room temperature. The mixture was stirred
for overnight at 80°C, and the reaction was monitored by LCMS. The resulting mixture was concentrated
under reduced pressure to provide methyl 2-] I-(1-aminoethyl)cyclopropyl]acetate hydrochloride (310 mg,
90% yield) as a yellow oil. LCMS:(ES, m/z): RT=0.31 min, m/z=158.1|M+H|".

[0706] Step 2: Into a 20mL vial was added methyl 2-[1-(T-aminoethyl)cyclopropyl]acetate hydrochloride
(300 mg, 1.54 mmol, 1.2 equiv) and 2—(5—cyclopropyl—4,7—difluoro-3,3—dimethyl-2—oxoindolin-1-
yl)acctic acid (product of Step 6, Example 14) (381 mg, 1.29 mmol, 1 cquiv), hydroxybenzotnazle
(HOBT) (349 mg, 2.58 mmol, 2 equiv), 1-ethyi-3-(3-dimethylaminopropyljcarbodiimide (EDCI) (495
mg, 2.58 mmol, 2 equiv), N,N-diisopropylethylamine (DIPEA) (500 mg, 3.87 mmol, 3 equiv) and N,N-
dimethyl formamide (DMF) (4 mL) at room temperature. The mixture was stirred for 1h at room
temperature, and the reaction monitored by LCMS. The reaction was quenched with water (10

mL) at room temperature. The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 20 mL).
The combined organic layers were washed with brine (20 mL) and dricd over anhydrous Na;SO4. After
filtration, the filtrate was concentrated under reduced pressure. The residue was purified by reversed-
phase flash chromatography (C18 silica gel; mobile phase, MeCN in water (0.1% TFA), 50% to 60%
gradient in 20 min; detector, UV 220/254 nm) to afford methyl 2-(1-(1-(2-(5-cyclopropyl-4,7-difluoro-
3,3-dimethyl-2-oxoindolin-1-yl)acetamido)ethyl)cyclopropyl)acetate (Compound 69-OMe) (180 mg,
27% yield) as a white solid. LCMS:(ES, m/z): RT=0.96 min, m/z=435.1[M+H]". 'H NMR (400 MHz,
Methanol-ds) § 6.70 (dd, J=12.0, 6.0 Hz, 1H), 4.48 (t, ] = 2.4 Hz, 2H), 3.79 — 3.69 (m, 1H), 3.59 (s, 3H),
2.68(dd,J=164,12Hz, 1H),2.15(d,J =16.4 Hz, 1H), 2.09 - 1.99 (m, 1H), 1.53 (d, ] =2.6 Hz, 6.0H),
1.13(d, J=6.8 Hz, 3H), 1.06 — 0.96 (m, 2H), 0.73 — 0.61 (m, 3H), 0.60 — 0.54 (m, 1H), 0.52 — 0.43 (m,
2H).
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[0707] Step 3: Compound 69-OMe was purified by Chiral-Prep-HPLC (Lux S5um Cellulose-4, 2.12*25
cm, 5 pm; Mobile Phase A: Hexanes (0.5% 2M NH;-MeOH), Mobile Phase B: MeOH: EtOH=1: 1--
HPLC; Flow rate: 20 mL/min; Gradient: 45% B to 45% B in 14 min; Wave Length: 220/254 nm) to
provide methyl (R)-2-(1-(1-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)cthyl)cyclopropyl)acetate (Compound 69A*-OMe) (HPLC RT(min): 11.79; 35 mg; 99%
purity; LCMS:(ES, m/z): RT= 0.92min, m/z=435.1[M+H]") as a white solid and methyl1 (S)-2-(1-(1-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)ethyl)cyclopropyl)acetate
(Compound 69B*-OMe) (HPLC RT(min): 13.01; 32 mg; 98% purity; LCMS:(ES, m/z): RT= 0.92min,
m/z=435.1[M+H]") as a white solid. Stereochemistry arbitrarily assigned.

[0708] Step 4: Into a 8mL vial was added Compound 69A*-OMe (30 mg, 0.06 mmol, 1 equiv),
trimethylstannanol (37.5 mg, 0.20 mmol, 3 equiv), and tetrahydrofuran (THF) (0.5 mL) at room
temperature. The mixture was stirred for 16 h at 60°C. The reaction was monitored by LCMS. The
reaction was quenched with water (10 mL) at room temperature. The resulting mixture was extracted
with ethyl acetate (EtOAc) (3 x 30mL). The combined organic layers were washed with brine (20 mL),
and dried over anhydrous Na;SO4. After filtration, the filtrate was concentrated under reduced pressure.
The residue was purified by reversed-phase flash chromatography (C18 silica gel; mobile

phase, MeCN in water (Smmol/L NHsHCO3), 50% to 60% gradient in 20 min; detector, UV 220/254 nm)
to provide (R)-2-(1-(1-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
vl)acetamido)ethyl)cyclopropyl)acetic acid (Compound 69A*) (11.7 mg, 40% yield) as a white solid.
LCMS:(ES, m/z): RT=1.53 min, m/z=421.1[M+H]". '"H NMR (400 MHz, Methanol-ds) § 6.69 (dd, J =
12.0, 6.0 Hz, 1H), 4.55 — 4.42 (m, 2H), 3.61 (s, 1H), 2.67 (d,J = 16.4 Hz, 1H), 2.10 — 1.98 (m, 2H), 1.52
(d,J=1.6Hz 6H), 1.18 (d,J = 6.8 Hz, 3H), 1.03 - 0.93 (m, 2H), 0.73 - 0.63 (m, 2H), 0.62 — 0.55 (m,
1H), 0.55 - 0.43 (m, 3H).

[0709] Step 5: Into a 8mL vial was added Compound 69B*-OMe (30 mg, 0.06 mmol, 1 equiv),
trimethylstannanol (37.46 mg, 0.2 mmol, 3 equiv), and tetrahydrofuran (THF) (0.5 mL) at room
temperature. The mixture was stirred for 16h at 60°C. The reaction was monitored by LCMS. The
reaction was quenched with water (10mL) at room temperature. The resulting mixture was extracted
with ethyl acetate (EtOAc) (3 x 30mL). The combined organic layers were washed with brine (20 mL),
and dried over anhydrous Na>SOs. After filtration, the filtrate was concentrated under reduced pressure.
The residue was purified by reversed-phase flash chromatography (C18 silica gel; mobile

phase, MeCN in water (Smmol/L. NH/HCO3), 45% to 60% gradient in 20 min; detector, UV 220/254 nm)
to provide This resulted in (S)-2-(1-(1-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)ethyl)cyclopropyl)acetic acid (Compound 69B*) (11.5 mg, 40% yicld) as a white solid.
LCMS:(ES, m/z): RT=1.49 min, m/z=421.1[M+H]". 'HNMR (400 MHz, Methanol-ds) 5 6.68 (dd, ] =
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12.0, 6.0 Hz, 1H), 451 (dd, J = 6.6, 1.8 Hz, 2H), 3.68 — 3.37 (m, 1H), 2.72-2.68 (m, 1H), 2.11 — 1.92 (m,
2H), 1.52 (s, 6H), 1.19 (d, J = 6.8 Hz, 3H), 1.03 — 0.95 (m, 2H), 0.72 — 0.66 (m, 2H), 0.61 — 0.41 (m, 4H).

Example 25: 4—(2—(5-cyclopropyl-4,7-difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-2,3—
dimethylbutanoic acid (Compound 70, rac—70), (2S,3S)-4—(2—(5—cyclopropyl-4,7-difluoro-3,3—
dimethyl-2-oxoindolin—1-yl)acetamido)-2,3—dimethylbutanoic acid (Compound 70A*), (2R,3R)-4-
(2—(5-cyclopropyl—4,7-difluoro—3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)-2,3—dimethylbutanoic
acid (Compound 70B*), (2S,3R)-4—(2—(5—cyclopropyl-4,7-difluoro—3,3—dimethyl-2—oxoindolin-1—
yl)acetamido)-2,3—dimethylbutanoic acid (Compound 70C*), (2R,3S)-4—(2—(5—cyclopropyl-4,7-
difluoro-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)-2,3—dimethylbutanoic acid (Compound
70D*), methyl (2S,3S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-
2,3-dimethylbutanoate (Compound 70A*-OMe), methyl (2R,3R)-4-(2-(5-cyclopropyl-4,7-difluoro-
3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-2,3-dimethylbutanoate (Compound 70B*-OMe), methyl
(2S,3R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-2,3-
dimethylbutanoate (Compound 70C*-OMe), and methyl (2R,3S)-4-(2-(5-cyclopropyl-4,7-difluoro-
3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-2,3-dimethylbutanoate (Compound 70D*-OMe)

Scheme 25A.
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[0710] Step 1: Into a 40 mL vial was added methyl (E)-2-methylbut-2-enoate (1 g, 8.76 mmol, 1 equiv),
K>COs3 (1210 mg, 8.76 mmol, 1 equiv), nitromethane (535 mg, 8.76 mmol, 1 equiv) and
methyltrioctylazanium chloride (283 mg, 0.7 mmol, 0.08 equiv) at room temperature. The resulting
mixture was stirred for 16h at room temperature. The reaction was monitored by LCMS. The resulting
mixture was filtered, the filter cake was washed with acetonitrile (5 mL). The filtrate was concentrated
under reduced pressure. This resulted in crude methyl 2,3-dimethyl-4-nitrobutanoate (assumed S/R and
R/S mixture*®) (1 g, 49% yield) as a yellow oil. LCMS: (ES, m/z): RT=0.479 min, m/z=176 2[M+H]".
[0711] Step 2: Into a 250 mL round-bottom flask was added crude methyl 2,3-dimethyl-4-nitrobutanoate
(assumed S/R and R/S mixture*) (1 g, 5.70 mmol, 1 equiv), Fe (3.18 g, 57.1 mmol, 10 equiv), NH4Cl
(3.05g, 57.1 mmol, 10 equiv), H,O (4 mL) and methanol (MecOH) (20 mL) at room temperature. The
resulting mixture was stirred for 2h at 80°C under nitrogen atmosphere. The reaction was monitored by
LCMS. The resulting mixture was filtered, the filter cake was washed with MeOH (3 x 20 mL). The
filtrate was concentrated under reduced pressure. This resulted in methyl 4-amino-2,3-dimethylbutanoate
(assumed S/R and R/S mixture*) (800 mg, 68% yicld) as a brown yellow solid. LCMS: (ES, m/z):
RT=0.190 min, m/z=146 2[M+H]".

[0712] Step 3: Into a 40mL vial was added methyl 4-amino-2,3-dimethylbutanoate (assumed S/R and R/S
mixture*) (500 mg, 3.44 mmol, 1 equiv), methanol (MeOH) (5 mL), H.O (1 mL), ditertbutyl decarbonate
((Boc):0) (1.12 g, 5.16 mmol, 1.5 equiv) and NaHCO:; (868 mg, 10.32 mmol, 3 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature. The reaction was quenched by
the addition of water (50 mL) at room temperature. The resulting mixture was extracted with CH2Cl, (3 x
50 mL), and the organic phase was dried over anhydrous Na;SO4. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,

eluted with petroleum ether / ethyl acetate (1:1) to afford methyl 4-[(tert-butoxycarbonyl)amino]-2,3-
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dimethylbutanoate (assumed S/R and R/S mixture*) (300 mg, 28% yield) as a yellow oil. LCMS: (ES,
m/z): RT=0.783min, m/z=246 2[M+H]". 'H NMR (400 MHz, DMS0-ds)  6.77 (d, J = 6.4 Hz, 1H), 3.59
(d, J=2.4Hz 3H), 3.02 -2.96 (m, 1H), 2.85 - 2.75 (m, 1H), 2.37 (q, ] = 6.8 Hz, 1H), 1.81 — 1.73(m,
1H), 1.37 (s, 9H), 1.06 (d, J = 7.2 Hz, 3H), 0.79 (d, ] = 6.8 Hz, 3H).

[0713] Step 4: Into a 8mL vial was added methyl (2S,3R)-4-[(tert-butoxycarbonyl)amino]-2,3-
dimethylbutanoate (assumed S/R and R/S mixture*) (200 mg, 0.81 mmol, 1 equiv) and methanol (MecOH)
(3 mL), and acetyl chloride (96.0 mg, 1.22 mmol, 1 equiv) was added by dropwise at room temperature.
The resulting mixture was stirred for 1h at room temperature. The reaction was monitored by LCMS. The
resulting mixture was concentrated under reduced pressure. This resulted in methyl 4-amino-2,3-
dimethylbutanoate hydrochloride salt (assumed S/R and R/S mixture*) (250 mg, 90% yicld) as a white
solid. LCMS: (ES, m/z): RT=0.265min, m/z=146 2[M+H]".

[0714] Step 5: Into a 8mL vial was added 2—(5—cyclopropyl-4,7—difluoro—3,3—dimethyl-2—oxoindolin—
l-yDacetic acid (product of Step 6, Example 14) (160 mg, 0.54 mmol, 1 equiv), methyl 4-amino-2,3-
dimethylbutanoate hydrochloride salt (assumed S/R and R/S mixture*) (246 mg, 1.35 mmol, 2.5 equiv),
acetonitrile (1.5 mL), chloro— N, N, N ', N '“tetramethylformamidinium hexafluorophosphate (TCFH)
(182 mg, 0.65 mmol, 1.2 equiv) and N-methylimidazole (NMI) (133 mg, 1.62 mmol, 3 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature. The reaction was monitored by
LCMS. The reaction was quenched by the addition of water (10 mL) at room temperature. The resulting
mixture was extracted with CH>Cl, (3 x 10 mL) and the organic phase was dried over anhydrous Na,SOs.
After filtration, the filtrate was concentrated under reduced pressure. The residue was purified by
reversed-phase flash chromatography (C18 silica gel; mobile phase, MeCN in water, 0% to 100%
gradient in 30 min; detector, UV 254/220 nm) to provide methyl 4-[2-(5-cyclopropyl-4,7-difluoro-3.3-
dimethyl-2-oxoindol-1-yl)acctamido]-2,3-dimethylbutanoate (Compound 70-OMe*) (assumed S/R and
R/S mixture*; Compounds 70C*-OMe and 70D*-OMe) (40 mg, 17% yield) as a colorless oil. LCMS:
(ES, m/z): RT=1.394min, m/z=423.1[M+H]". 'H NMR (400 MHz, Methanol-ds) § 6.69 (dd, J = 12.0, Hz,
1H), 451 (d, J=1.6 Hz, 2H), 3.68 (d, J = 0.8 Hz, 3H), 3.30 — 3.14 (m, 2H), 2.53 — 2.44 (m, 1H), 2.07 -
2.01 (m, 1H), 1.94 (p, ] =6.4 Hz, 1H), 1.51 (s, 6H), 1.17 (dd, ] = 7.2 Hz, 3H), 1.05 - 0.96 (m, 2H), 0.93
(dd, J =72 Hz, 3H), 0.72 - 0.64 (m, 2H).

[0715] Step 6: Into a 8mL vial was added Compound 70-OMe* (assumed S/R and R/S mixture*;
Compounds 70C*-OMe and 70D*-OMe) (30 mg, 0.07 mmol, 1 equiv), tetrahydrofuran (THF) (1 mL),
H,0 (0.20 mL) and LiOH (8.50 mg, 0.35 mmol, 5 equiv) at room temperature. The resulting mixture was
stirred for 1h at room temperature. The reaction was monitored by LCMS. The mixture was adjusted to
pH 3 with HCI (1M, 2 mL). The resulting mixture was extracted with cthyl acetate (EtOAc) (3 x 5 mL),

and the organic phase was dried over anhydrous Na,SO4. After filtration, the filtrate was concentrated
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under reduced pressure to provide 4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-
vl)acetamido]-2,3-dimethylbutanoic acid (Compound 70%) (assumed S/R and R/S mixture*;
Compounds 70C* and 70D*) (25 mg, 40% purity) as a light yellow solid, which was purified by Prep-
HPLC (XBridge Prep OBD C18 Column, 30*150 mm, Sum; Mobile Phase A: Water (10mmol/L
NH:HCOs), Mobile Phase B: acetonitrile; Flow rate: 60 mL/min; Gradient: 22% B to 32% B in 10 min;
Wave Length: 254/220 nm; HPLC RT(min): 11.83) to provide (Compound 70%) (assumed S/R and R/S
mixture*; Compounds 70C* and 70D*) (8 mg, 8% vield) as a light yellow solid. LCMS: (ES, m/z):
RT=1.612min, m/z=409.2[M+H]*'H NMR (400 MHz, Methanol-ds) & 6.68 (dd, J = 12.0 Hz, 1H), 4.52
(d,J=1.6 Hz, 2H), 3.30 — 3.24 (m, 1H), 3.18 (dd, J = 13.2 Hz, 1H),2.25 - 2.17 (m, 1H), 2.06 — 2.01 (m,
1H), 1.87 (p, J=6.8 Hz, 1H), 1.51 (s, 6H), 1.12 (d, ] = 6.8 Hz, 3H), 1.02 - 0.92 (m, 5H), 0.72 — 0.63 (m,
2H).

[0716] Step 7: The diastereomeric mixture of Compound 70* (assumed S/R and R/S mixture®;
Compounds 70C* and 70D*) (8 mg, 99% purity) was separated by Chiral-Prep-HPLC (Lux 5um
Cellulose-2 2.12*25 cm, 5 um; Mobile Phase A: Hexanes (0.1% TFA), Mobile Phase B: isopropanol
(IPA); Flow rate: 20 mL/min; Gradient: 15% B to 15% B in 25 min; Wave Length: 220/254 nm) to
provide (25,3R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-2,3-
dimethylbutanoic acid (Compound 70C*) (HPLC RT(min): 16.04; 1 mg; 10% vield) as a white solid,
and (2R.3S)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-2.3-
dimethylbutanoic acid (Compound 70D*) (HPLC RT(min): 20.75; 0.9 mg; 10% yield) as a white solid.
Stereochemistry arbitrarily assigned.

[0717] Compound 70C*: LCMS: (ES, m/z): RT=1.306 min, m/z=409 2[M+H]". '"H NMR (400 MHz,
DMSO-d¢) 6 8.12 (t, J=5.6 Hz, 1H), 7.26 (s, 1H), 6.79 (dd, J = 12.0 Hz, 1H), 4.36 (d, ] =2.0 Hz, 2H),
3.12 (s, 1H), 3.07 - 2.97 (m, 1H), 2.27 (p, ] =6.8 Hz, 1H), 2.01 — 1.95 (m, 1H), 1.77 (p, J = 7.2Hz, 1H),
1.40 (s, 6H), 1.04 (d, ) =7.2 Hz, 3H), 0.98 — 0.91 (m, 2H), 0.84 (d, ) = 6.8 Hz, 3H), 0.75 - 0.64 (m, 2H).
[0718] Compound 70D*: LCMS: (ES, m/z): RT=1.319 min, m/z=409 2[M+H]". 'H NMR (400 MHz,
DMSO-d¢) 6 8.12 (t, J=5.6 Hz, 1H), 6.79 (dd, J = 12.0 Hz, 1H), 4.36 (s, 2H), 3.12 (s, IH), 3.03 (d, ] =
7.2 Hz, 1H),2.26 (q, J=6.8 Hz, 1H), 2.02 - 1.96 (m, 1H), 1.84 — 1.67 (m, 1H), 1.40 (s, 6H), 1.04 (d,J =
7.2 Hz, 3H), 0.99 - 0.89 (m, 2H), 0.84 (d, ] = 6.8 Hz, 3H), 0.71 (t, J = 5.2 Hz, 2H).

[0719] Steps 8-13: (2S,35)-4-(2—(5—cyclopropyl-4,7-difluoro-3,3-dimethyl-2—-oxoindolin—1-
yl)acetamido)-2,3—dimethylbutanoic acid (Compound 70A*), (2R, 3R)-4—(2—(5—cyclopropyl-4,7-
difluoro-3,3-dimethyl-2—oxoindolin—1-yl)acetamido)-2,3—-dimethylbutanoic acid (Compound 70B*),
and Compounds 70A*-OMe and 70B*-OMe may be synthesized following Steps 1-7 of Example 25,
using methyl (Z)-2-methylbut-2-cnoate as the Step 1 starting material instead of methyl (E)-2-methylbut-

2-enoate.
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Example 26: 4—(2—(5-cyclopropyl-4,7-difluoro-3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3,3—
dimethylpentanoic acid (Compound 71, rac-71), (R)-4-(2—(5—cyclopropyl-4,7-difluoro-3,3-
dimethyl-2—oxoindolin—1-yl)acetamido)-3,3—dimethylpentanoic acid (Compound 71A*), (S)—4—(2—
(5-cyclopropyl-4,7—difluoro-3,3—dimethyl-2—-oxoindolin—-1-yl)acetamido)-3,3—dimethylpentanoic
acid (Compound 71B¥*), ethyl (R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)-3,3-dimethylpentanoate (Compound 71A*-QEt) and ethyl (S)-4-(2-(5-cyclopropyl-
4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3,3-dimethylpentanoate (Compound 71B*-
OEt)

o top 1 (o] HCI o)
= ~ step O2N o~ —— H-N
\m.( o step 2 2 o >

ethyl 3-methylbut-

2-enoate
o] Va (o)
OH (0] OH
F
N_ O HN
F ‘ F H:N
o
V/E?%é N O step 4 N O
—_— =
step 3 0 o
F F
Compound 71-OEt Compound 71
ethyl 4-(2-(5- 4-(2-(5-cyclopropyl-4,7-
cyclo);)roéyl-(tlj- dh‘lutgro-gﬁ-c?i_mg hyl-2-
difluoro-3,3-dimethyl- oxoindolin-1-
2-oxoindolin-1- _yhacetamido)-3,3-
l)acetamido)-3,3- dimethylpentanoic acid
imethylpentanoate

(mixture of 71A*-OEt and 71B*-OEt)

O
OH
OH
S,
i i HNEY
chiral separation F / Q N o)
————————————————— - N o} 0
step 5 0
F
F
Compound 71A* Compound 71B*
R)-4-(2-(5-cyclopropyl-4,7- (S)-4-(2-(5-cyclopropyl-
( c)iif|u(orc§-3,§/-dineetf?§'|-2- 4,7-difluoro-3,3-dimethyl-
oxoindolin-1-yl)acetamido)- 2-oxoindolin-1-

yl)acetamido)-3,3-

3,3-dimethylpentanoic acid dimethylpentanoic acid

204



WO 2023/220715 PCT/US2023/066934

[0720] Step 1: Into a 40 mL round-bottom flask was added ethyl 3-methylbut-2-enoate (10 g, 87.6 mmol,
1.00 equiv), tetra n-butylammonium fluoride (TBAF) (1M in THF, 87 mL, 87.6 mmol, 1 equiv) and
nitroethane (6.58 g, 87.6 mmol, 1 equiv) at room temperature. The mixture was stirred for 48h at

60°C. The reaction was monitored by LCMS. The residue was purified by silica gel column
chromatography, cluted with petroleum cther / ethyl acetate (6:1) to afford ethyl 3,3-dimethyl-4-
nitropentanoate (5g, 30% yield) as a yellow oil. LCMS: (ES, m/z): RT=0.68min, m/z=204. |[M+H]".
[0721] Step 2: Into a 100 mL round-bottom flask was added ethyl 3,3-dimethyl-4-nitropentanoate (5g,
24.6 mmol, 1 equiv) and Zn (3.22 g, 49.2 mmol, 2 equiv), HCl (6M) (20 mL), tetrahydrofuran (THF) (20
mL) at room temperature. The mixture was stirred for 2h at room temperature. The reaction was
monitored by LCMS. The resulting mixture was filtered, and the filtrate was concentrated under reduced
pressure to provide ethyl 4-amino-3,3-dimethylpentanoate hydrogen chloride (1 g, 24% yield) as a
colorless oil. LCMS: (ES, m/z): RT=0.41min, m/z=174.1[M+H]".

[0722] Step 3: A solution of ethyl 4-amino-3,3-dimethylpentanoate hydrogen chloride (141 mg, 0.812
mmol, 1.2 equiv), 2—-(5—cyclopropyl-4,7—difluoro—3,3—dimethyl-2—oxoindolin—1-yl)acetic acid (product
of Step 6, Example 14) (200 mg, 0.677 mmol, 1 equiv), bis(2-oxo0-3-oxazolidinyl)phosphinic chloride
(BOPC)) (344 mg, 1.35 mmol, 2.0 equiv) and tricthylamine (TEA) (137 mg, 1.35 mmol, 2 equiv) in
dichloromethane (DCM) (3 mL) was stirred for 2h at room temperature. The reaction was monitored by
LCMS. The resulting mixture was concentrated under reduced pressure. The residue was purified by
reversed-phase flash chromatography (C18 silica gel; mobile phase, MeCN in water (0.1% TFA), 10% to
50% gradient in 10 min; detector, UV 254 nm) to provide ethyl 4-[2-(5-cyclopropyl-4,7-difluoro-3,3-
dimethyl-2-oxoindol-1-yl)acetamido]-3,3-dimethylpentanoate (Compound 71-OEt), comprising a
mixture of two enantioniers, Compound 71A*-QEt and Compound 71B*-OEt (100 mg, 33% yicld) as a
yellow oil. LCMS: (ES, m/z): RT=1.01min, m/z=451 2[M+H]".

[0723] Step 4: A solution of Compound 71-OEt (50 mg, 0.11 mmol, 1 equiv), HCI (3M, 1 mL), and
acetic acid (AcOH) (2 mL) was stirred for 1h at 80°C. The reaction was monitored by LCMS. The
resulting mixture was concentrated under reduced pressure. The residue was purified by reversed-phase
flash chromatography (C18 silica gel; mobile phase, MeCN in water (0.1% TFA), 10% to 50% gradient in
10 min; detector, UV 254 nm) to provide a crude residue (30 mg) which was purified by Prep-HPLC
(XBridge Prep OBD C18 Column, 30*150 mm, 5um; Mobile Phase A: water (10mmol/L NH:HCO:3),
Mobile Phase B: acctonitrile; Flow rate: 60 mL/min; Gradient: 17% B to 27% B in 7.8 min; Wave
Length: 254/272 nm; HPLC RT(min): 14.67) to provide 4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindol-1-vljacetamido]-3,3-dimethylpentanoic acid (Compound 71). LCMS: (ES, m/z): RT=0.67min,
m/z=423 2|[M+H]".
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[0724] Step 5: The stereoisomers of Compound 71 may be separated using Chiral Prep-HPLC to provide
(R)-4-(2—(5—cyclopropvl-4,7-difluoro-3,3—dimethyl-2—oxoindolin—1-yl)acetamido)-3,3—
dimethylpentanoic acid (Compound 71A%), and (S)-4—(2—(5—cyclopropyl-4,7-difluoro—3,3—dimethyl-
2—oxoindolin—I-yl)acetamido)—3,3-dimethylpentanoic acid (Compound 71B*). Stercochemistry

arbitrarily assigned.

Example 27: 4—(2—(5-cyclopropyl-4,7-difluoro-3,3—dimethyl-2—-oxoindolin—1-yl)acetamido)-3-
(trifluoromethyl)pentanoic acid (Compound 72, rac-72), (3S,4R)—4—(2—(5—cyclopropyl-4,7-
difluoro—3,3-dimethyl-2—oxoindolin—1-yl)acetamido)-3—(trifluoromethyl)pentanoic acid
(Compound 72A*), (3R,4S)—4—(2—(5—cyclopropyl-4,7-difluoro—3,3—dimethyl-2—oxoeindolin—1-
yl)acetamido)-3—(trifluoromethyl)pentanoic acid (Compound 72B*), (3S,4S)-4—(2—(5—cyclopropyl-
4,7—difluoro—3,3—dimethyl-2—oxoindolin—-1-yl)acetamido)-3—(trifluoromethyl)pentanoic acid
(Compound 72C*), (3R, 4R)—4—(2—(5—cyclopropyl4,7-difluoro-3,3—dimethyl-2—-oxoindolin—1-
yl)acetamido)-3—(trifluoromethyl)pentanoic acid (Compound 72D*), ethyl (3S,4R)-4-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-(trifluoromethyl)pentanoate
(Compound 72A*-OEt), ethyl (3R,45)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-
yl)acetamido)-3-(trifluoromethyl)pentanoate (Compound 72B*-OEt), ethyl (35,4S)-4-(2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-(trifluoromethyl)pentanoate
(Compound 72C*-0OEt), and ethyl (3R,4R)-4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-(trifluoromethyl)pentanoate (Compound 72D*-OEt)
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[0725] Step 1: Into a 40 mL vial was added cthyl (2E)-4,4,4-trifluorobut-2-¢cnoate (5 g, 29.7 mmol, 1
equiv), nitrocthane (6.70 g, 89.2 mmol, 3 equiv), methyltrioctylammonium chloride (1.2 g, 2.97 mmol,
0.1 equiv), and K,COs (4.11 g, 29.7 mmol, 1 equiv) at room temperature. The resulting mixture was
stirred for 16h at room temperature under nitrogen atmosphere. The reaction was monitored by LCMS.
The reaction was quenched with water (60 mL) at room temperature, and the resulting mixture was
adjusted pH=3 with HCI (2M), extracted with ethyl acetate (EtOAc) (3 x 100 mL), and the combined
organic layers were washed with brine (2 x 100mL) and dried over anhydrous Na;SOs. 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, MeCN in water, 0% to 100% gradient in 30
min; detector, UV 254/220 nm) to provide ethyl 4-nitro-3-(trifluoromethyl)pentanoate (mixture of 4
stereoisomers) (3 g, 41% yield) as a yellow oil. LCMS:(ES, m/z): RT=0.816 min, m/z=244.1 [M+H]". 'H
NMR (400 MHz, DMSO-ds) 6 5.19 — 5.06 (m, 1H), 420 — 4.07 (m, 2H), 3.86 — 3.65 (m, 1H), 2.94 — 2.65
(m, 2H), 1.60 — 1.50 (m, 3H), 1.28 — 1.17 (m, 3H).

[0726] Step 2: Into a 250mL round-bottom flask was added ethyl 4-nitro-3-(trifluoromethyl)pentanoate
(500 mg, 2.05 mmol, | equiv), EtOH (50 mL), and Raney Ni (881 mg, 10.3 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature under hydrogen atmosphere,
and the reaction was monitored by LCMS. The resulting mixture was filtered, the filter cake was washed
with ethanol (2x10 mL), HC1 (2M, 2.0 mL), and the filtrate then was concentrated under reduced pressure
to provide ethyl 4-amino-3-(trifluoromethyl)pentancate hydrochloride salt (200 mg, 39% vield) as

a brown oil. LCMS:(ES, m/z):RT=0.471 min, m/z=214.1 [M+H]".

[0727] Step 3: Into a 20mL vial was added 2—(5—cyclopropyl-4,7-difluoro—-3,3-dimethyl-2—oxoindolin—
1-yDacetic acid (product of Step 6, Example 14) (200 mg, 0.67 mmol, 1 equiv), ethyl 4-amino-3-
(trifluoromethyl)pentanoate hydrochloride salt (338 mg, 1.35 mmol, 2 equiv), hydroxybenzotriazle
(HOBT) (183 mg, 1.35 mmol, 2 equiv), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) (258
mg, 1.35 mmol, 2 equiv), N,N-diisopropylethylamine (DIPEA) (438 mg, 3.38 mmol, 5 equiv), and N,N—
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dimethyl formamide (DMF) (3 mL) at room temperature. The resulting mixture was stirred for 1h at room
temperature under nitrogen atmosphere. The reaction was monitored by LCMS. The reaction was
quenched with water (20 mL) at room temperature. The resulting mixture was extracted with ethyl acetate
(EtOAc) (3 x 30 mL), and the combined organic layers were washed with brine (80 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, MeCN in water, 0% to 100% gradient in 40 min; detector, UV 220/254 nm) to provide ethyl 4-[2-
(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-yl)acetamido]-3-(trifluoromethyl)pentanoate
(Compound 72-OEt) (120 mg, 36% yield) as a brown solid. LCMS:(ES, m/z):RT=0.972 min, m/z=491.2
[M+H]". 'H NMR (400 MHz, Methanol-ds) 6 6.68 (dd, J = 12.0 Hz, 1), 4.58 —4.28 (m, 3H), 4.24 - 4.10
(m, 2H), 3.18 — 3.05 (m, 1H), 2.69 — 2.49 (m, 2H), 1.51 (s, 6H), 1.42 - 1.38 (m, 1H), 1.31 — 1.18 (m, 6H),
1.04 - 0.93 (m, 2H), 0.74 — 0.63 (m, 2H).

[0728] Step 4: The four diastereomers of ethyl 4-(2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindolin-1-yl)acetamido)-3-(trifluoromethyl)pentanoate (Compound 72-OEt) (120 mg) were separated
by Prep-Chiral-HPLC with the following conditions (CHIRALPAK IF, 2*25 cm; Mobile Phase A:
Hexanes (0.5% 2M NHz;-McOH), Mobile Phase B: EtOH: DCM=1: 1; Flow rate: 20 mL/min; Gradient:
10% B to 10% B in 9.5 min; Wave Length: 220/254 nm) to afford a mixture of Compound 72A*-OEt,
Compound 72B*-OEt and Compound 72C*-OFEt (50 mg, 42% yield; Chiral HPLC RT(min) = 5.97;
LCMS:(ES, m/z):RT=1.122 min, m/z=491.2 [M+H]") as a white solid and Compound 72D*-OEt, (40
mg, yield=33% yield; Chiral HPLC RT(min) = 7.04; LCMS:(ES, m/z):RT=1.109 min, m/z=491.2
[M+H]") as a white solid. The mixture of Compound 72A*-OEt, Compound 72B*-OEt and
Compound 72C*-OEt (50 mg) was further separated by Prep-Chiral-HPLC ( Lux 5um Cellulose-4,
2.12*%25 cm; Mobile Phase A: Hexanes (0.5% 2M NH3;-MeOH), Mobile Phase B: EtOH: Hexanes =1: 1;
Flow rate: 20 mL/min; Gradient: 10% B to 10% B in 17min; Wave Length: 220/254 nm) to afford cthyl
(3S,4R)-4-|2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol -1 -yl)acetamido]-3-
(trifluoromethyl)pentanoate (Compound 72A%*-OEt) (7.0 mg, 14% yield; Chiral HPLC RT(min): 11.95;
LCMS:(ES, m/z):RT=1.598 min, m/z=491.2 [M+H]") as a white solid, ethyl (3R, 4S)-4-(2-(5-cyclopropyl-
4,7-difluoro-3,3-dimethyl-2-oxoindolin-1-yl)acetamido)-3-(trifluoromethyl)pentanoate (Compound
72B*-0Et) (20 mg, 40% vield; Chiral HPLC RT(min): 13.83; LCMS:(ES, m/z):RT=1.604 min,
m/z=491.2 [M+H]") as a white solid and cthyl (3S,4S)-4-|2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindol-1-vl)acetamido]-3-(trifluoromethyl)pentanoate (Compound 72C*-OEt) (10 mg, 20% vield;
Chiral HPLC RT(min): 15.46; LCMS:(ES, m/z):RT=1.603 min, m/z=491.2 [M+H]") as a white solid.
[0729] Step 5: Into a 8mL vial was added ethyl (3S5,4R)-4-[2-(5-cyclopropyl-4,7-difluoro-3.3-dimethyl-2-
oxoindol-1-vl)acetamido]-3-(trifluoromethyl)pentanoate (Compound 72A*-QEt) (10.0 mg, 0.02 mmol, 1
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equiv), ethanol (EtOH) (0.80 mL), H,O (0.20 mL), and LiOH (2.44 mg, 0.10 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature. The reaction was monitored
by LCMS. The mixture was adjusted to pH=4 with HCI (2M, aq.). The resulting mixture was extracted
with EtOAc (2 x 20mL). The combined organic layers were washed with brine (40 mL), dried over
anhydrous Na,SO;. After filtration, the filtrate was concentrated under reduced pressure. This resulted

in (3S.4R)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol- 1 -yl)acetamido]-3-
(trifluoromethyl)pentanoic acid (Compound 72A*) (5 mg, 70% purity) as a brown oil. The product was
purified by Prep-Chiral-HPLC (Xselect CSH C18 OBD Column 30*150mm; Mobile Phase A: water
(0.05% TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 5% B to 5% B in 2
min, 38% B to 48% B in 10 min; Wave Length: 254/220 nm) to afford (3S,4R)-4-[2-(5-cyclopropyl-4,7-
difluoro-3,3-dimethyl-2-oxoindol-1-yl)acetamido|-3-(trifluoromethyl)pentanoic acid (Compound 72A*)
(1.0 mg, 11% yield; Chiral HPLC RT(min): 10.2) as a white solid.

[0730] Step 6: Into a 8mL vial was added ethyl (3R 4S5)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindol-1-vl}acetamido]-3-(trifluoromethyl)pentanoate (Compound 72B*-OEt) (7.0 mg, 0.01 mmol, 1
equiv), ethanol (EtOH) (0.80 mL), H,O (0.20 mL), and LiOH (1.71 mg, 0.05 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature under nitrogen atmosphere.
The reaction was monitored by LCMS. The mixture/residue was adjusted to pH=4 with HCI (2M, aq.).
The resulting mixture was extracted with EtOAc (2 x 20mL). The combined organic layers were washed
with brine (50 mL), dried over anhydrous Na>SQO.. After filtration, the filtrate was concentrated under
reduced pressure. This resulted in (3R,45)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-
yl)acetamido]-3-(trifluoromethyl)pentanoic acid (Compound 72B*) (6.0 mg, 80% purity) as a brown oil.
The product was purified by Prep-Chiral-HPLC (Xsclect CSH C18 OBD Column 30*150mm; Mobile
Phase A: water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 5%
B to 5% B in 2 min, 38% B to 48% B in 10 min; Wave Length: 254/220 nm) to afford (3R.4S5)-4-|2-(5-
cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-yl)acetamido]-3-(trifluoromethyl)pentanoic acid
(Compound 72B*) (1.9 mg, 29% yield; Chiral HPLC RT(min): 10.2) as a white solid.

[0731] Step 7: Into a 8mL vial was added ethyl (3S,4S)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-
oxoindol-1-vl)acetamido]-3-(trifluoromethyl)pentanoate (Compound 72C*-0QEt) (20 mg, 0.04 mmol, 1
equiv), ethanol (EtOH) (0.80 mL), H,O (0.20 mL), and LiOH (4.9 mg, 0.20 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature. The reaction was monitored
by LCMS. The mixture was adjusted to pH=4 with HCI (2M, aq.). The resulting mixture was extracted
with EtOAc (2 x 20mL). The combined organic layers were washed with brine (40 mL), dried over
anhydrous Na,SO,. After filtration, the filtrate was concentrated under reduced pressure. This resulted

in (3S,45)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-yl)acetamido|-3-
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(trifluoromethyl)pentanoic acid (Compound 72C*) (18 mg, 85% purity) as a brown oil. The product was
purified by Prep-HPLC with the following conditions (Xselect CSH C18 OBD Column 30*150mm Spm;
Mobile Phase A: water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min;
Gradient: 5% B to 5% B in 2 min, 38% B to 48% B in 10 min; Wave Length: 254/220 nm) to

afford (3S,45)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-2-oxoindol-1-yl)acetamido]-3-
(trifluoromethyl)pentanoic acid (Compound 72C*) (16 mg, 84% yield; Chiral HPLC RT(min): 10.2) as
a white solid.

[0732] Step 8: Into a 8mL vial was added ethyl (3R 4R)-4-[2-(5-cyclopropyl-4,7-difluoro-3,3-dimethyl-
2-oxoindol-1-yl)acetamido]-3-(trifluoromethyl)pentanoate (Compound 72D*-OEt) ( 40 mg, 0.08 mmol,
1 equiv), ethanol (EtOH) (0.80 mL), H>O (0.20 mL), and LiOH (9.8 mg, 0.41 mmol, 5 equiv) at room
temperature. The resulting mixture was stirred for 1h at room temperature. The reaction was monitored
by LCMS. The resulting mixture was diluted with water (20mL). The mixture was adjusted to

pH=4 with HCI (2M, aq.). The resulting mixture was extracted with EtOAc (2 x 30mL). The combined
organic layers were washed with brine (50 mL), dried over anhydrous Na;SQO,. After filtration, the filtrate
was concentrated under reduced pressure. This resulted in (3R,4R)-4-|2-(5-cyclopropyl-4,7-difluoro-3,3-
dimethyl-2-oxoindol-1-yl)acetamido]-3-(trifluoromethyl)pentanoic acid (Compound 72D*) (35 mg, 80%
purity) as a brown oil. The product was purified by Prep-HPLC (Xselect CSH C18 OBD Column

30¥ 150mm 5um; Mobile Phase A: water (0.05% TFA), Mobile Phase B: acetonitrile (MeCN); Flow rate:
60 mL/min; Gradient: 5% B to 5% B in 2 min, 38% B to 48% B in 10 min; Wave Length: 254/220 nm) to
afford (3R,4R)-4-[2-(5-cyclopropyl-4,7-difluoro-3,.3-dimethyl-2-oxoindol-1-yl)acetamido]-3-
(trifluoromethyl)pentanoic acid (Compound 72D*) (21 mg, 56% yield; Chiral HPLC RT(min): 9.2) as

a white solid.

[0733] Compound 72A*: LCMS:(ES, m/z):RT=0.925 min, m/z=463.2 [M+H]*. '"H NMR (400 MHz,
Methanol-ds) 6 6.68 (dd, J=15.6 Hz, 1H), 4.50 (d, J=1.6 Hz, 2H), 442 — 429 (m, 1H), 3.06 — 2.91 (m,
1H), 2.64 — 249 (m, 2H),2.09 - 199 (m_  1H), 1.51 (s, 6H), 1.36 — 1.23 (m, 3H), 1.06 — 0.94 (m, 2H),
0.77 - 0.63 (m, 2H).

[0734] Compound 72B*: LCMS:(ES, m/z):RT=0.928 min, m/z=463.2 [M+H]". 'H NMR (400 MHz,
Methanol-s) 6 6.68 (dd, J=5.6 Hz, 1H), 4.50 (d, /= 1.6 Hz, 2H), 441 — 431 (m, 1H), 3.03 — 2.90 (m,
1H), 2.63 — 2.49 (m, 2H), 2.09 — 2.00 (m, 1H), 1.51 (s, 6H), 1.28 (d, /= 6.8 Hz, 3H), 1.03 — 0.95 (m, 2H),
0.76 — 0.63 (m, 2H).

[0735] Compound 72C*: LCMS:(ES, m/z):RT=0.936 min, m/z=463 2 [M+H]*. 'H NMR (400 MHz,
Methanol-d,) & 6.68 (dd, J=5.6 Hz, 1H), 4.57 — 4 44 (m, 2H), 4.43 — 433 (m, 1H), 3.19 - 3.06 (m, 1H),
2.64—-2.48 (m, 2H), 2.10 — 1.99 (m, 1H), 1.51 (s, 6H), 1.32 — 1.21 (m, 3H), 1.04 — 0.94 (m, 2H), 0.73 —
0.64 (m, 2H).
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[0736] Compound 72D*: LCMS:(ES, m/z):RT=0.931 min, m/z=463.2 [M+H]*. '"H NMR (400 MHz,
Methanol-#,) & 6.68 (dd, J= 6.0 Hz, 1H), 4.58 — 443 (m, 2H), 4.43 — 4.35 (m, 1H), 3.20 - 3.05 (m, 1H),
2.63 248 (m, 2H), 2.08 — 1.99 (m, 1H), 1.51 (s, 6H), 1.26 (d, /= 7.2 Hz, 3H), 1.03 - 0.95 (m, 2H), 0.73
- 0.66 (m, 2H).
[0737] Additional compounds provided in the below Table A have been prepared, or may be prepared,

following General Schemes 1-12, as provided in the Methods of Preparation, and the Examples, as

described above. LCMS data is provided for each compound synthesized according to the described

Preparative Method. The Asterix (*) next to the Compound Number (#) signifies that arbitrary

stercochemistry has been assigned. For purposes of the Examples and data provided in the Assay

Methods, “Rac” significs a mixture of two or more stercoisomers (not necessarily of equal amounts).

Table A. Additional Compounds
# Compound Name LCMS Preparative Method
3—(3—(2—(5-bromo-3,3—dimethyl-2—
oxoindolin—1-
yl)acetamido)tetrahydrofuran—-3— Compound 3 (Rac-3) was prepared
yl)propanoic acid following General Scheme 2 using 2—
(5-bromo-3,3-dimethyl-2-
Mixture of: oxoindolin—1-yl)acetic acid as the
(S)-3-(3—(2—(5-bromo-3,3-dimethyl- indolinone(acetic acid) (i) reagent and
Rac-3 | 2—oxoindolin-1- 441.37 | methyl 3—(3—aminotetrahydrofuran—
yl)acetamido)tetrahydrofuran—3— 3—yl)propanoate as the aminoester
yl)propanoic acid (Compound 3A*) (iv) reagent
Compound 3A* and Compound 3B*
(R)-3-(3—(2—(5-bromo-3,3—dimethyl- may be separated by Chiral Prep-
2—oxoindolin—1- HPLC.
vl)acetamido)tetrahydrofuran—3—
yl)propanoic acid (Compound 3B*)
Compound 4 was prepared following
General Scheme 2 using 2—(5-
4—(2—(5—chloro—3,3—dimethyl-2— chloro-3.3—-dimethyl-2—oxoindolin—
4 oxoindolin—1-yl)acetamido)butanoic 33938 I-yDacetic acid as the
acid indolinone(acetic acid) (i) reagent and
methyl 4—aminobutanoate as the
aminoester (iv) reagent
Compound 6 was prepared following
4-(2~(5'"-bromo-2"— 1t()}eneral Schemei 3 using 3_—1 .
6 oxospiro[cyclopropane—1,3"-indolin]-1'- | 38135 |. romosp 1r$)[cyc opropane=, .
yD)acetamido)butanoic acid indolin]-2'-one as the 1ndphnone (vi)
reagent and methyl 4—aminobutanoate
as the aminoester (iv) reagent
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Table A. Additional Compounds

# Compound Name LCMS Preparative Method
Compound 7 was prepared following
General Scheme 2 using 2—(5—
4-(2-(3.3 5-trimethyl—2—oxoindolin—1- methyl-3,3-dimethyl-2—-oxoindolin—
7 Dacet > dolbut e J 31940 | 1-yDacetic acid as the
yhacetamido)butanoic aci indolinone(acetic acid) (i) reagent and
methyl 4—aminobutanoate as the
aminoester (iv) reagent
Compound 10 was prepared
following General Scheme 2 using 2—
4—(2—(5-isopropyl-3,3—dimethyl-2— (5-1sopropyl-3,3—dimethyl-2—
10 oxoindolin—1-yl)acetamido)—4- 37520 | oxoindolin-1-yl)acetic acid as the
methylpentanoic acid indolinone(acetic acid) (i) reagent and
methyl 4—-amino—4-methylpentanoate
as the aminoester (iv) reagent
(R)-N-(1-(1H-tetrazol-5-yl)piperidin- Compound |14 was prepared
3-y1)-2~(5-bromo-3,3-dimethyl-2- rotlowing General Scheme [using 2-
oxoindolin-1-yl)acetamide (tautomer 1) ( —.rczlmlc.)— 1 —11me Y _.a 0
11A 45040 F’chl?. 0 ‘n(‘ o )ace.g;’ (a‘)’l ast te 4
L indolinone(acetic acid) (i) reagent an
R)-N—-(1-(2H-tetrazol-5—-yl)piperidin— - ST
gfgfl)f2(f(5(fbromof3.37di1f\1/eifl}gf2f (R)-1-(IH-tetrazol=5-ylpiperidin-
oxoindolin—1—yl)acetamide (tautomer 2) 3-amine as the aminotetrazole (ii)
reagent
(S)-N-(1-(1H-tetrazol-5-yl)piperidin- Compound 1B may prepared
3—y1)-2—(5-bromo-3 3-dimethyl-2— following Genergl Scheine 1 using 2—
oxoindolin—-1-yl)acetamide (tautomer 1) (5-bromo-3,3-dimethyl -2~
11B oxoindolin—1-yl)acetic acid as the
. T indolinone(acetic acid) (i) reagent and
S)-N—(1-(2H—tetrazol-5—yl)pipenidin— ST
g—)yl)—2(—(5(—bromo—3.3—di1316)t};1}lf)1—2— (S)-1-(1Htetrazol-5—yl)piperidin-
oxoindolin—1-yl)acetamide (tautomer 2) 3-aming as the aminotetrazole (ii)
reagent
< Compound 12 was prepared
N-(3—(1H-tetrazol-5—yl)propyl)-2—(5— . .
chlE)roEI% 3—dimethyl—zy—zggoi%czhn—(l— following General Scheme 1 using 2-
Iace tarr’1i de (tautomer 1) (5—chloro-3,3—dimethyl-2—
12 Iy\I— (3—(2H-tetrazol—5—y1)propyl)-2—(5— 36295 | oxoindolin-1-yl)acetic acid as the
chloro-3 3—dimethy'l—;—oioirt)l}cflolin—1— indolinone(acetic acid) (i) reagent 3=
Dace tal;li de (tautomer 2) (1H—tetrazol-5—yl)propan—1-amine
Y as the aminotetrazole (ii) reagent
Compound 13 was prepared
following General Scheme 2 using 2—
+-2-(5-bromo-33-dimethy|-2- oxcindaln 1y hacetc cid s th
13 oxoindolin—1-yl)acetamido)-3,3— 413.05 ) Y

dimethylbutanoic acid

indolinone(acetic acid) (i) reagent and
methyl 4—amino-3.3-
dimethylbutanoate as the aminoester
(iv) reagent
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Table A. Additional Compounds

# Compound Name LCMS Preparative Method

Compound 14 was prepared
following General Scheme 2 using 2—
4-(2~(5-bromo-3,3-dimethyl-2- O-bromo-3.3-dunetyl 2
14 | oxoindolin-1-ylacetamido)-2.2- 41305 | Oxoindolin 1 yDacetic acid as the
. . . indolinone(acetic acid) (i) reagent and
dimethylbutanoic acid .
methyl 4—amino-2.2-
dimethylbutanoate as the aminoester
(iv) reagent
N-(2—-(1H-tetrazol-5—yl)phenyl)-2—(5- Compound 17 was prepared
bromo-3,3—dimethyl-2-oxoindolin-1- following General Scheme 1 using 2—
vl)acetamide (tautomer 1) (5-bromo-3,3-dimethyl-2-

17 443.00 | oxoindolin—I-yl)acetic acid as the
N—-(2—-(2H-tetrazol-5—yl)phenyl)-2—(5- indolinone(acetic acid) (i) reagent 2—
bromo-3,3—-dimethyl-2—oxoindolin—1- (1H—tetrazol-5—yl)aniline as the
yl)acetamide (tautomer 2) aminotetrazole (ii) reagent
N-(3-(1H-tetrazol-5—yl)phenyl)-2—(5- Compound 18 was prepared
bromo-3,3—dimethyl-2-oxoindolin-1- following General Scheme 1 using 2—
yl)acetamide (tautomer 1) (5-bromo-3,3-dimethyl-2-

18 441.00 | oxoindolin-I—yl)acetic acid as the
N-(3—-(2H-tetrazol-5-yl)phenyl)-2—(5- indolinone(acetic acid) (i) reagent and
bromo-3,3—dimethyl-2—-oxoindolin—1- 3—(1H-tetrazol-5—yl)aniline as the
vlacctamide (tautomer 2) aminotetrazole (ii) rcagent
N—(4—-(1H-tetrazol-5—yl)phenyl)-2—(5- Compound 19 was prepared
bromo-3,3—dimethyl-2-oxoindolin-1- following General Scheme 1 using 2—
yl)acetamide (tautomer 1) (5-bromo-3,3-dimethyl-2-

19 443.05 | oxoindolin-1-yl)acetic acid as the
N-(4-(2H-tetrazol-5-yl)phenyl)-2—(5- indolinone(acetic acid) (i) reagent and
bromo-3,3—dimethyl-2—-oxoindolin—-1- 4—(1H-tetrazol-5—yl)aniline as the
ylacetamide (tautomer 2) aminotetrazole (ii) reagent

Compound 20 was prepared
following General Scheme 3 using 5—
4—(2—(5-bromo—6—fluoro-3,3— bromo—6—fluoro-3,3—

20 dimethyl-2-oxoindolin-1- 401.00 | dimethylindolin—2—-one as the
yl)acetamido)butanoic acid indolinone (vi) reagent and methyl 4—

aminobutanoate as the aminoester (iv)

reagent

Compound 21 was prepared

following General Scheme 3 using 5-
4-(2—(5-bromo—4—fluoro-3,3— bromo—4—fluoro-3,3—

21 dimethyl-2-oxoindolin-1- 403.00 | dimethylindolin—2—one as the

yl)acetamido)butanoic acid

indolinone (vi) reagent and methyl 4-
aminobutanoate as the aminoester (iv)
reagent
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Table A. Additional Compounds

# Compound Name LCMS Preparative Method

Compound 22 was prepared
following General Scheme 2 using 2—
4—(2—(5-10do-3,3—dimethyl-2— (5—-10do-3,3—dimethyl-2—-oxoindolin—

22 oxoindolin—1-yl)acetamido)butanoic 43095 | l-yDacetic acid as the
acid indolinone(acetic acid) (i) reagent and

methyl 4—aminobutanoate as the

aminoester (iv) reagent.

Compound 23 was prepared
N-(3—-(1H-tetrazol-5—yl)propyl)-2—(5- following General Scheme 1 using 2—
bromo-3,3—dimethyl-2-oxoindolin—-1- (5—chloro-3,3-dimethyl-2-

23 yl)-N-methylacetamide (tautomer 1) 420.90 oxoindolin—1-yl)acetic acid as the
N-(3—(2H-tetrazol-5—yl)propyl)-2—(5- ’ indolinone(acetic acid) (i) reagent and
bromo-3,3—dimethyl-2—oxoindolin—-1- N-methyl-3—(1H-tetrazol-5-
yl)-N-methylacetamide (tautomer 2) yl)propan—1-amine as the

aminotetrazole (ii) reagent
Compound 25 was prepared
following General Scheme 5 using
methyl 2—(5-bromo-3,3-dimethyl-2-
4~(2~(5-cyclopentyl-3 3-dimethyl-2- oxolndolin. |- ylJacetate as the

25 | oxoindolin-1-yl)acetamido)butanoic 37320 | Indolinone (vii) reagent, 2-

acid (cyclopent—1—en—1—y1)—4,4,5,5—
tetramethyl-1,3—dioxolane as the
coupling partner (xii) and methyl 4-
aminobutanoatc as thc aminocster (iv)
reagent, using a hydrogenation step
2—(5-bromo—7-hydroxy—3.3—dimethyl-
2—oxoindolin—1-ylI)-N—((3R,5S)-5- Compound 26 was prepared
methyl-1-(1H-tetrazol-5-yl)piperidin— following General Scheme 5 using 5-
3—yl)acetamide (tautomer 1) bromo-3,3-dimethylindolin-2-one as

26 480.10 | the indolinone (xx) reagent and
2—(5-bromo—7-hydroxy-3,3—dimethyl- (3R.5S)-5-methyl-1-(1H-tetrazol-
2—-oxoindolin—1-y1)-N-((3R,58)-5- S5—yDpiperidin—3—amine as the
methyl-1-(2H-tetrazol-5-yl)piperidin— aminotetrazole (ii) reagent
3—yl)acetamide (tautomer 2)

Compound 30 was prepared
4-(2—(5-bromo—7-hydroxy-3,3— lf;ollowir;g3Ggperal}18;:h edmf 7 gsing >-

30 | dimethyl-2-oxoindolin-1-yl)-N- 41495 | Jromo-=.>-dimethylindolin-= one as
mcthylacctamido)butanoic acid the indolinone (xx) reagent and

methyl 4—(methylamino)butanoate as
the aminoester (iv) reagent
Compound 31 was prepared
4-(2-(5-bromo-7-hydroxy-3.3- lf;ollowing Geperal Schemq 7 using 5—
. . . ) romo-3,3—dimethylindolin-2—one as
31 dimethyl-2-oxoindolin-1- 429.05 . ;
l)acetamido)-4-methylpentanoic acid the 1ndohnon§ (xx) reagent and
y yip methyl 4-amino—4-methylpentanoate
as the aminocster (iv) rcagent
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Table A. Additional Compounds

# Compound Name LCMS Preparative Method
2—(5-bromo—7-hydroxy—3,3—dimethyl-
2—oxoindolin—1-yl)-N—(2—-methyl-4- Compound 32 was prepared
(1H-tetrazol-5-yl)butan—2— following General Scheme 7 using 5-
yl)acetamide (tautomer 1) bromo-3,3-dimethylindolin-2-one as

32 451.10 | the indolinone (xx) reagent and 2—
2—(5-bromo—7-hydroxy-3.3—dimethyl- methyl-4—(1H-tetrazol-5—yl)butan—
2-oxoindolin-1-yl)-N—(2-methyl-4- 2-amine as the aminotetrazole (ii)
(2H-tetrazol-5-yl)butan—2— reagent

yl)acetamide (tautomer 2)

N-(3—(1H-tetrazol-5—yl)propyl)-2—(5-
bromo—7-hydroxy—3,3—dimethyl-2—

oxoindolin—1-yl)acetamide (tautomer 1)
33 425.00
N-(3—(2H—tetrazol-5—-yl)propyl)-2—(5-
bromo—7-hydroxy—3,3—dimethyl-2—

oxoindolin—1-yl)acetamide (tautomer 2)

Compound 33 was prepared
following General Scheme 7 using 5—
bromo-3,3-dimethylindolin—2—one as
the indolinone (xx) reagent and 3—
(2H—tetrazol-5—yl)propan—1-amine
as the aminotetrazole (ii) reagent

Compound 33 was prepared

2—(1-((2—(5-bromo—7-hydroxy-3,3—- following General Scheme 7 using 5—
35 dimethyl-2-oxoindolin-1- 42505 bromo-3,3-dimethylindolin—2—one as

vl)acetamido)methyl)cyclopropyl)acetic ’ the indolinone (xx) reagent and 2—(1-

acid (aminomethyl)cyclopropyl)acetic acid

as the aminocster (iv) reagent

N-(2—-(1H-tetrazol-5—yl)pyridin—-3—-yl)-

i e il I P —

) ) following General Scheme 7 using 5—

, bromo-3,3-dimethylindolin-2-one as

37 460.05 the indolinone (xx) reagent and 2—

N-(2—(2H-tetrazol-5—yl)pyridin-3-yl)- = .

. (1H-tetrazol-5-yl)pyridin—3—-amine
2—(5-bromo—7-hydroxy—3.3—-dimethyl- th inototrazole (i) ¢
2—-oxoindolin—1-yl)acetamide (tautomer as the aminotetrazofe tn) reagen
2)

N-(3—(1H-tetrazol-5-yl)pyridin-2—yl)-

2—(5-bromo—7-hydroxy-3,3—-dimethyl- Compound 38 was prepared

2—oxoindolin-1-yl)acetamide (tautomer following General Scheme 7 using 5—

D bromo-3,3—-dimethylindolin—2—one as
38 458.00 | the indolinone (xx) reagent and 3—

N-(3-(2H-tetrazol-5-yl)pyridin—2-yl)— (1H-tetrazol-5-y1)216yridine-2—

2—(5-bromo—7-hydroxy-3,3—dimethyl- amine as the aminotetrazole (ii)

2—-oxoindolin—1-yl)acetamide (tautomer reagent

2)

Compound 39 was prepared
4-(2-(7-hydroxy 3,35 trimethyl 2 following General Scherme 7 using
. . . ; ,3,5-trimethylindolin—2—-one as the

39 oxoindolin—1-yl)acetamido)butanoic 335.15

indolinone (xx) reagent and methyl 4—
aminobutanoate as the aminoester (iv)
rcagent

acid
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Table A. Additional Compounds

# Compound Name LCMS Preparative Method
(R)-3-(3-(2-(5-bromo-7-hydroxy— Compounds 40A* and 40B* were
AOA* 3,3—dimethyl-2-oxoindolin—-1— 457 10 prepared following General Scheme 7
yl)acetamido)tetrahydrofuran—3— ’ using 5-bromo-3,3—dimethylindolin—
yl)propanoic acid 2-one as the indolinone (xx) reagent
and methyl 3—(3-
aminotetrahydrofuran—3—
yl)propanoate as the aminoester (iv)
reagent.
(8)=3-(3-2-(5-bromo-7-hydroxy-3,3- The mixture was purified by Prep-
4op* | dimethyl-2-oxoindolin-1- 457.05 | HPLC (CHIRALPAK IA-3,
yDacetamido)tetrahydrofuran—3- 4.6*50mm, 3um: Mobile Phase A
ylypropanoic acid Hexanes (0.1%TFA): (McOH:
dichloromethane) 80: 20; Flow rate: 1
mL/min; Gradient: 0% B to 0% B) to
afford 40A* as first eluting peak and
40B* as second eluting peak.
Compound 41A was prepared
following General Scheme 7 using 5—
(R)-4~2—(5-bromo—7-hydroxy-3.3- bromo-3,3—dimethylindolin—2-one as
41A dimethyl-2-oxoindolin—1— 415.00 he indoli (xx) ¢ and
Dacetamido)pentanoic acid the indolinone (xx) reagen
y methyl (R)-4—aminopentanoate as the
aminoester (iv) reagent
Compound 41B was preparcd
following General Scheme 7 using 5-
(8)-4~(2~(3-bromo-7-hydroxy-3,3- bromo-3,3—dimethylindolin—2-one as
41B dimethyl-2-oxoindolin—1— 415.10 he indolinone (xx) reagent and (S)—
vl)acetamido)pentanoic acid the indo X) 1edg
4—aminopentanoic acid as the
aminoester (iv) reagent
(R)-4-(2—(5-bromo—7-hydroxy—3,3— Compounds 42A* and 42B* were
42A%* | dimethyl-2—oxoindolin—1- 415.00 | prepared following General Scheme 7
yl)acetamido)—3-methylbutanoic acid using 5-bromo-3,3—dimethylindolin—
2-ong¢ as the indolinone (xx) reagent
and methyl 4-amino-3—
methylbutanoate as the aminoester
(iv) reagent.
The mixture was then purified by
(S)—4—(2—(5-bromo—7—hydroxy—3 3 Prep-HPLC* (Xselect CSH C18 .OBD
42B* | dimethyl-2-oxoindolin-1- 41500 | Sotumn 30%150mm Spun; Mobile

yl)acetamido)-3—methylbutanoic acid

Phase A: acetonitrile, Mobile Phase
B: water (0.05%TFA ); Flow rate: 60
mL/min; Gradient: 26% B to 36% B
in 10 min, 36% B; Wavc Length:
254/220 nm; to afford Compound
42A¥* as first eluting peak and
Compound 42B* as second eluting
peak.
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Compound 44 was prepared 7
3—(1-(2-(5-bromo—7-hydroxy-3,3— following General Scheme 7 using 5—
44 dimethyl-2-oxoindolin-1- 42505 bromo-3,3-dimethylindolin-2-one as
yl)acetamido)cyclopropyl)propanoic ’ the indolinone (xx) reagent and
acid methyl 3—(1-
aminocyclopropyl)propanoate (iv)
N-(3—-(1H-tetrazol-5-yl)pyridin—-4—yl)—
2—(5-bromo—7-hydroxy-3.3—dimethyl-
2—oxoindolin—l—yl)acezamide (tautor%er gompqund 42 was prepared .
) ollowing Geperal Sc_hemef 7 using 5—
45 460.00 bromo—373—d1methyhndohn—2—one as
N-(3—(2H—tetrazol—5-yl)pyridin-4-yl)- the indolinone (xx) reaggnt and 3.—
2—(5-bromo—7-hydroxy—3.3—-dimethyl- ( 1H—tetra;ol—S—yl);l)yrlflln—4—am1ne
2—oxoindolin—1-yl)acetamide (tautomer as the aminotetrazole (i) reagent
2)
Compound 47 was prepared
) following General Scheme 7 using 5—
47 éifféﬁ;flzgfc;ﬁllgir—oﬁ o 35500 | Chloro-3.3-dimethylindolin=2-onc as
yD)acetamido)butanoic acid the 1ndohnon§ (xx) reagent and
methyl 4—aminobutanoate as the
aminoester (iv) reagent
Compound 48 was prepared
4—(2—(5-chloro—7—fluoro-3,3—dimethyl- following an cral S(;hemg: 8 using 7-
48 | 2-oxoindolin-1-ylacetamido)butancic | 35695 | fuoro-3.3-dimethylindolin-2onc as
acid the 1ndohnonp (xxvi) reagent and
methyl 4-aminobutanoate as the
aminoester (iv) reagent
Compound 49 was prepared
following General Scheme 2 using 2—
2—((2—(5-bromo-3,3-dimethyl-2— (5-bromo-3,3-dimethyl-2-
49 oxoindolin-1- 433.00 | oxoindolin-I1-yl)acetic acid as the

yl)acetamido)methyl)benzoic acid

indolinone(acetic acid) (i) reagent and
2—(aminomethyl)benzoic acid as the
aminoester (iv) reagent
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#

Compound Name

LCMS

Preparative Method

50

4-(2—(5-bromo-3,3—dimcthyl-2-oxo-
7—(trifluoromethyl)indolin—1-
yl)acetamido)butanoic acid

451.05

Compound 50 was prepared
following General Scheme 7 using 2—
(5-bromo-3,3-dimethyl-2—oxo0-7-
(trifluoromethyl)indolin—1-yl)acetic
acid as the indolinone (xx) reagent
and methyl 4-aminobutanoate as the
aminoester (iv) reagent.
2—(5-bromo-3,3-dimethyl-2—oxo0-7-
(trifluoromethyl)indolin—1-yl)acetic
acid was prepared using standard
procedures for trifluoromethylation
(using TMSCF;, KF and Cul in DMF
and heating at 80 °C) from tert-butyl
2—(5-bromo-7-10do-3,3—dimethyl-
2—-oxoindol-1-yl)acetate (product of
Step 2, Example 7)

51

4-(2—(5-bromo-3,3—difluoro—2-
oxoindolin—1-yl)acetamido)butanoic
acid

392.95

Compound 51 was prepared
following General Scheme 3 using 5—
bromo-3,3—difluoroindolin—-2-one as
the indolinone (vi) reagent and methyl
4-aminobutanoate as the aminoester
(iv) reagent

52A%

(1S,2R)-2—(2—(5-bromo-3.3—dimethyl-
2—oxoindolin—1-
yl)acetamido)cyclopentane—1-
carboxylic acid

411.00

Compound 52A* was prepared
following General Scheme 2 using 2—
(5—bromo-3.3—-dimethyl-2—
oxoindolin—1-yl)acetic acid as the
indolinone(acetic acid) (i) reagent and
methyl (1S,2R)-2-
aminocyclopentane—1—carboxylate
the aminoester (iv) reagent

52B*

(IR,28)-2—(2—(5-bromo-3,3—dimethyl-
2—oxoindolin—1-
vl)acetamido)cyclopentane—1-
carboxylic acid

409.05

Compound 52B* was prepared
following General Scheme 2 using 2—
(5-bromo-3,3-dimethyl-2-
oxoindolin—1-yl)acetic acid as the
indolinone(acetic acid) (i) reagent and
methyl (1R, 28)-2—
aminocyclopentane—1—carboxylate
the aminoester (iv) reagent

52C*

(18,2S)-2—-(2—(5-bromo-3,3—-dimethyl-
2—oxoindolin—1-
yl)acetamido)cyclopentane—1-
carboxylic acid

411.00

Compound 52C* was prepared
following General Scheme 2 using 2—
(5-bromo-3,3-dimethyl-2-
oxoindolin—1-yl)acetic acid as the
indolinone(acetic acid) (i) reagent and
methyl (1S,2S)-2-
aminocyclopentane—1—carboxylate
the aminoester (iv) reagent
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# Compound Name LCMS Preparative Method

Compound 52D* was prepared
following General Scheme 2 using 2—

(IR, 2R)-2—(2—(5-bromo-3,3—dimethyl- (5—bromo-3,3—-dimethyl-2—

59D 2—oxoindolin—1- 11095 oxoindolin—1-yl)acetic acid as the

i yl)acetamido)cyclopentane—1- o indolinone(acetic acid) (i) reagent and
carboxylic acid methyl (1R,2R)-2-

aminocyclopentane—1-carboxylate
the aminoester (iv) reagent

N-(3—-(1H-tetrazol-5—yl)propyl)-2—(5-
cyclopropyl—4,7-difluoro-3,3—
dimethyl-2-oxoindolin—1-yl)acetamide
(tautomer 1)

65 405.10
N-(3—(2H—tetrazol-5—-yl)propyl)-2—(5-
cyclopropyl-4,7-difluoro—3,3—
dimethyl-2-oxoindolin—1-yl)acetamide
(tautomer 2)

Compound 63 was prepared
following General Scheme 1 using 2—
(5—cyclopropyl-4,7-difluoro—3,3—
dimethyl-2-oxoindolin—1-yl)acetic
acid as the indolinone(acetic acid) (i)
reagent and 3—(1H-tetrazol-5—
yl)propan—1-amine as the
aminotetrazole (i) reagent

(3S.,4S5)-4—cyclopropyl-4-(2—(5—

63A* cyclopropyl—4,7-difluoro—-3,3— o

dimethyl-2-oxoindolin-1-
Dacetamido)—3—methylbutanoic acid i

(y3)R7 AR)- 4—c§'clopropy}1/— 4—(2—(5— 68D* may be preparqd following

« | cyclopropyl-4,7—difluoro-3,3— General Scheme 2 using 2-(3-

08B dimethyl-2-oxoindolin—1- o cyclopropyl-4,7-difluoro-3,3-

yl)acetamido)—3—methvlbutanoic acid d1methy1—2 —oxomdqhn—l— .

(3S.4R)—4—cyclopropyl—4—(2—(5— yl)acetam1de as the indolinone(acetic

cyciopropyl— 4 7—difluoro-3 3 acid) (i) reagent and tert—butyl 4—

* > > _ ino—d— 3

68C dimethyl-2-oxoindolin—1- am1ﬁolb4 cyclopropyl d3 f Step 6
l)acetamido)—3—methylbutanoic acid methylbutanoate (pro l.ICt 0 te.p i

Z/3S 4R)—4—cyclopropyl—4—(2—(5- Example 17) as the aminoester (iv)

Compounds 68A*, 68B*, 68C*,

. t
63D* cyclopropyl—4,7—difluoro-3,3— o reagenl
dimethyl-2-oxoindolin—-1-
yl)acetamido)—-3-methylbutanoic acid
Biological Assay Methods
(i) Human PBMC NLRP23 Assay

[0738] The objective of this assay to is demonstrate if a test compound is able to interfere with human
NLRP3 function in a cellular system.

[0739] Reagents: Human PBMCs (Normal): iXCells Cat # 10HU-003; RPMI 1640 medium (ATCC
modification): ThermoFisher Cat # A1049101 (Complete Media: 10% FBS, 1% Pen/Strep; Assay Media:
1% Pen/Strep; 75 cm? cell culture flask: Coming Cat # 430641U; 96-well cell culture plates: VWR Cat #
10062-900; LPS (E. coli 026:B6): Sigma Cat # L2654, stock 5 mg/mL in PBS; Nigericin sodium salt:
Sigma Cat # N7143, stock 5 mg/mL (6.7 mM) in cthanol.
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[0740] Cryopreserved PBMCs (10 x10° cells/vial) were rapidly thawed in a 37 °C water bath for 2 min
and transferred in 10 mL Complete Media. Cells were then centrifuged at 1200 RPM for 5 min,
resuspended in 40 mL of Complete Media, transferred in a 75 cm? cell culture flask and incubated
overnight at 37 °C with 5% CO.. The next day, PBMCs were centrifuged, resuspended in 30 mL Assay
Media (~3.3 x 10° cells/mL) and distributed at 100 pL/well in a 96—well cell culture plate. 50 ul of Assay
Media containing 300 ng/ml of LPS was then added to each well except for the untreated control wells
(50 ul Assay Media without LPS). Cells were then primed with LPS for 4 h at 37 °C with 5% CO,. A
concentration response curve (CRC) was prepared of 500X test compound in 100% dimethyl sulfoxide
(DMSO). The CRC was then diluted 1:25 in Assay Media and then further diluted 1:5 in Assay Media
resulting in a final 4X CRC in 0.8% DMSO/Assay Media. 50 pL/well of 4X test compound CRC or
vehicle (0.8% DMSO/Assay Media) was then transferred into each well and subsequently incubated for
30 min at 37 °C with 5% CO.. Cells were stimulated by adding 4 pL of 500 uM Nigericin, for 1 h at 37
°C with 5% CO,. Plates were then centrifuged at 1200 RPM for 5 min and 100 pl of the media was
transferred to a clean 96—well storage plate and stored at —80 °C until analyzed. Cytokine measurements
were performed using the mesoscale platform. Compounds were added 30 minutes before priming the
cells with LPS when TNFa was required to be quantified in the cytokine panel to confirm selectivity.
[0741] Human PBMC NLRP3 Assay: A represents an ICsp value <0.3 pM; B represents an [Cso value
0.3 uM and <0.5 uM; C represents an ICsp value >0.5 pM and <1.0 uM; D represents an 1Csp value >1.0
uM and <10 uM; E represents an ICso value >10 uM.

(ii) Mouse whole blood (mWB) NLRP3 Assay

[0742] The objective of this assay to is demonstrate if a test compound is able to interfere with mouse
NLRP3 function in a whole blood system.

[0743] Reagents: The following reagents were used: blood collection tubes (Heparin); U-bottom 96—well
tissue culture (Falcon 353077); HBSS for LPS, ATP and compound dilutions (Gibco 24020-117); and
LPS, E. coli serotype 026:B6 (Sigma L-2654).

[0744] Mouse IL-1b MSD assay: Blood was drawn from female CD1 mice (9 to 10 weeks) by cardiac
puncture. Blood was plated (135 uL) per well in 96—well U-bottom plates. 7.5 uL of 20X LPS (20
ng/mkL, final concentration of 1 ug/mL) was added and mixed by gentle pipetting, and the mixture was
incubated in a TC incubator for five hours. 7.5 uL of 20X compound or vehicle per well was added and
mixed by gentle pipetting. Compounds were diluted 1/50 in HBSS to prepare a 20X dilution curve in 2%
DMSO. The mixture was incubated for 30 minutes in a TC incubator with shaking (450 rpm). 5 pl of 31X
ATP (155 mM, final concentration of 5 mM) was added and mixed by gentle pipetting. The mixture was
incubated in a TC incubator for 30 minutes with shaking (450 rpm). The plate was centrifuged for 10
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minutes at 800 x g and ~70 pL of plasma was removed. Plasma was frozen if required. Mouse IL-1b was
analyzed with IL-1b MSD assay (K152TUK).

[0745] Compounds were added 30 minutes before priming the cells with LPS when TNFo, was required to
be quantified in the cytokine panel to confirm sclectivity.

[0746] mWB IL-1B Assay: A represents an ICsg value <0.3 uM; B represents an 1Csp value >0.3 pM and

<0.5 uM; C represents an [Csp value 0.5 pM and <1.0 uM; D represents an ICso value >1.0 uM.

(iii) Human whole blood (hWB) NLRP3 Assay

[0747] The objective of this assay to is demonstrate if a test compound is able to interfere with human
NLRP3 function in a whole blood system.

[0748] Human whole blood was drawn from healthy volunteers after obtaining written informed consent.
Heparin lithium coated tubes were used to collect blood from volunteers. Blood samples were distributed
on 96 well plates using 90 ul per well. Priming was performed by adding 5 pl of LPS (026:B6; Sigma L—
2654) at a final concentration of 1 pg/ml for 4.5 hours 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% DMSO) was
added to cach well and plates were incubated on a shaker (450 rpm) in a humidified incubator with 37 °C,
5 % CO;. Activation was then performed by adding 3.3 ul of a 31X ATP solution per well. At the end of
the 30 minutes stimulation, the plates were centrifuged (800 g, 10 min, room temperature) and the plasma
from each well was frozen at —80 °C. IL-1f levels in the supematant were analyzed using a mesoscale
discovery assay (MSD K151TUK) according to the manufacturers’ instructions.

[0749] hWB IL-1J Assay: A represents an ICso value <0.3 uM; B represents an ICsp value >0.3 uM and
<0.5 uM; C represents an [Csp value >0.5 pM and <1.0 uM; D represents an ICso value >1.0 uM.

(iv) Assay Data
[0750] Various compounds described herein were tested according to the above—described assays.
Table B. Activity Data
PBMCIL- | mWBIL- | hWBIL-
Compound # lﬁ ICs 1]3 ICso 1[‘5 ICs
(uM) (uM) (uM)
1 A A D
2 A A D
Rac-3 A -- C
4 - -- D
5 E -- -
6 C -- -
7 D -- -

222



WO 2023/220715

PCT/US2023/066934

Table B. Activity Data

PBMCIL- | mWBIL- | hWB IL-
Compound # 1B ICso 1B ICso 1B ICso
(uM) (uM) (uM)
8 C -- -
9 C -- -
10 B -- -
11A - A D
11B - -- -
12 - -- -
13 A -- -
14 D -- -
15 E -- -
16 A C C
17 - -- -
18 - -- -
19 - -- -
20 D -- -
21 A - A
22 A - A
23 - -- -
24 A A -
25 E -- -
26 C -
27 E -- -
28 A - D
29 - - D
30 A -- D
31 A -- C
32 - - D
33 A -- D
35 A - D
36 E -- -
37 - -- -
38 - -- -
39 - -- -
40A* - - -
40B* - -- -
41A A -- -
41B A -- D
42A% A -- -
42B* A -- -
44 A -- -
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Table B. Activity Data

PBMCIL- | mWBIL- | hWB IL-
Compound # 1B ICso 1B ICso 1B ICso
(uM) (uM) (uM)
45 - -- -
47 - -- B
48 - -- -
49 E -
50 E -
51 B -- -
52A* E -- -
52B* - -- -
52C* - -- -
52D* - -- -
56 A A C
57 A A B
58A* A -- C
58B* - -- -
58C* - -- -
58D* - -- -
59A A A B
59B - -- -
60A* A A C
60B* - -- -
60C* - -- -
60D* - -- -
61A - A B
61B - -- C
62A - A B
62B - -- -
63A A A C
63B - -- -
64A A A C
64B - -- -
65 A A C
66 A A A
67A* - -- -
67B* - -- -
67C* - -- D
67D* - - B
68A* - -- -
68B* - -- -
68C* - -- -
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Table B. Activity Data

PBMCIL- | mWBIL- | hWBIL-
COIIIpOllIld # IB ICso 1]3 ICso 1[’5 ICso
(uM) (uM) (uM)
68D* - - -
69A* - - -

69B* - - -
70A* - - -

70B* - - -

70C* - - -
70D* - - -
71A* - - -

71B* - - -
72A% - - -

72B* - - -

72C* - - -
72D* - - -

(v) Comparative Examples

[0751] Certain features of compounds of Formula (I) have been found important for improved inhibitory
activity against NLRP3.

[0752] For example, compounds of Formula (I) comprise, at least, an R! substitution and geminal
substitution at the R%/R’ position. As can be seen from Table C1, compounds with hydrogen at the
corresponding R! position (Comparative Example 1) have been found to be less potent than compounds
with substitution at the corresponding R' position (e.g., bromo substitution; See, e.g., Comparative
Examples 2 and 3). However, it is the combination of R' substitution and substitution at the R*/R>
positions which lead to a boost in NLRP3 inhibition. Compare, for example, the lower activity of
compounds with bromo substitution at the R! position but with hydrogen at the R%/R? position
(Comparative Examples 2 and 3) or with an oxo group at the R%/R? position (Comparative Example 4)
with the higher activity of compounds of Formula (I) comprising both bromo substitution at the R!
position and an R¥/R? dimethyl group (Compound 2), an R%/R? difluoro group (Compound 51), or an
R°/R’ group cyclized to form a cyclopropyl (Compound 6). Furthermore, in addition to bromo, various R!
groups have been found to be well tolerated, such as trifluoromethyl (Compound 8) and cyclopropyl
(Compound 9).
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Table C1. The R' and R*/R? positions

Compound

PBMC IL—1B ICs) (uM)

0

CO,H

gl

4—(2—-(1H-indol-1-yl)acetamido)butanoic acid
COMPARATIVE EXAMPLE 1

>100
(“E” Activity)

(N

CO,H

Br
4-(2-(5-bromo-1H-indol-1-yl)acectamido)butanoic acid
COMPARATIVE EXAMPLE 2

72
(“D” Activity)

//Z<N
/ED:N): OH /\/\002H
Br

4—(2—(5-bromo—2-oxoindolin—1-yl)acetamido)butanoic acid
COMPARATIVE EXAMPLE 3

47
(“E” Activity)

0
//[4N
OH/\/\002H
Br

i

4—(2—(5-bromo—-2,3—dioxoindolin— 1 -yl)acetamido)butanoic acid
COMPARATIVE EXAMPLE 4

>100
(“E” Activity)

/Jz
N
OH/\/\COZH
Br
4—(2—-(5-bromo-3,3-dimethyl-2-oxoindolin—1-

yl)acetamido)butanoic acid
Compound 2

5

0.15
(“A” Activity)
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Table C1. The R' and R*/R? positions
Compound PBMC IL-1 ICsp (uM)
0]

—~
B o COzH 0.41
r (“B” Activity)
F F
4—(2—-(5-bromo-3,3—difluoro—2—oxoindolin-1-
yl)acetamido)butanoic acid
Compound 51

0

Nr(”/\/\

o) COzH 0.57
Br (“C” Activity)

4—(2—(5'-bromo-2'-oxospiro[cyclopropane—1,3'—indolin]-1'-
yl)acctamido)butanoic acid

Compound 6
CO,H
N O 0.69
o (“C” Activity)
FsC

4-(2-(3,3-dimethyl-2—-oxo—35—(trifluoromethyl)indolin—1-
yl)acetamido)—4-methylpentanoic acid

Compound 8
CO,H
HN
N 0]
o 0.67

(“C” Activity)

4—(2—(5—cyclopropyl-3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)—4-methylpentanoic acid
Compound 9

[0753] In addition, the linker between the amide N(R”) group and the terminal tetrazole or carboxylic acid
group (e.g., a linkcr with at Icast three consceutively atoms in length) shows improvement in NLRP3
activity over shorter linker lengths. See, for example, Table C2, demonstrating improved NLRP3 activity
of Comparative Example 2 and dramatically improved activity of Compound 2, cach having linkers

which are three consecutively carbon atoms in length, to Comparative Example 5, having a 2-atom carbon
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linker. Di-methyl substitution on the linker, as exemplified by Compound 13 (and as compared to

Compound 2), is also well tolerated.

Table C2. The R4/Z Linker Lengths

Compound PBMC IL-1f ICso (uM)

0
//Z( N"\_-Cco,H

N H >100
/ (“E” Activity)
Br

3—(2-(5-bromo-1H-indol-1-yl)acetamido)propanoic acid
COMPARATIVE EXAMPLE 5

0

N//[(H/\/\ 72

CO,H
(“D” Activity)

3

Br
4—(2—-(5-bromo—1H-indol-1-yl)acctamido)butanoic acid
COMPARATIVE EXAMPLE 2
A
N
N
o COH 0.15

Br (“A” Activity)
4—(2—-(5-bromo-3,3—-dimethyl-2—oxoindolin—1-yl)acetamido)butanoic
acid
Compound 2

O

X
N T
o) CO,H 0.11

B . .
r (“A” Activity)
4—(2—-(5-bromo-3,3-dimethyl-2-oxoindolin—1-yl)acetamido)-3,3-
dimethylbutanoic acid

Compound 13

[0754] Particular substitution patterns on the bicyclic core have also been found to improve NLRP3
activity. For example, as can been seen in Table C3, monosubstitution at the R! position provides good
NLRP3 activity, but gains in activity are achieved with di- and tri-substitution of the core oxoindolinyl

ring. Compare, for example, the activity of Compound 2 to the activity of Compounds 24, 56, 57, and 66.
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Table C3. Bicyclic Core Substitution

4—(2—(5-bromo-3,3-dimethyl-2—oxoindolin—1-yl)acetamido)butanoic
acid

Compound PBMC IL-1f I1Csp (uM)
O
s
N H
o COH 0.15
Br

(“A” Activity)

4—(2—(5-bromo—7—fluoro—3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)butanoic acid

Compound 2
0
F
N HN
0 _\_\ 0.020
Br CO,H (“A” Activity)

4—(2—(5—cyclopropyl-4—fluoro—3,3—dimethyl-2—oxoindolin-1-
yl)acetamido)butanoic acid
Compound 56

Compound 24
~
N HN
O _\—\
CO,H ' 0.04§ .
L (“A” Activity)

O
F

N HN
o
CO,H

4—(2-(5—-cyclopropyl-7—fluoro-3,3—-dimethyl-2—oxoindolin—1-
yl)acetamido)butanoic acid

0.024
(“A” Activity)

4—(2—(5—cyclopropyl-4,7—difluoro-3,3—dimethyl-2—oxoindolin—1-
yl)acetamido)butanoic acid
Compound 57

Compound 66
0
F
N HN
0
CO,H 0.059
¢ (“A” Activity)

[0755] Terminal tetrazole groups have also been found to provide improved activity over CH-

homologues. See, e.g., the data provided in Table C4, demonstrating lower NLRP3 activity of
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Comparative Example 6 (a CH homologue) and Comparative Example 7 (a CH homologue) compared to

the tetrazole containing Compound 65.

Table C4. Tetrazolyl groups

Compound PBMC IL-1p ICsp (uM)

N O 0.941
0 (“C” Activity)

N—(3-(4H-1,2 4-triazol-3-yl)propyl)-2—(5-cyclopropyl-4,7—difluoro—
3,3—dimethyl-2—oxoindolin—1-yl)acetamide

COMPARATIVE EXAMPLE 6
v \[\IH
—N
i HN
N \<o 0.676
o (“C” Activity)
F

N-(3—-(2H-1,2,3-triazol-4-yl)propyl)-2—(5—cyclopropyl—4,7—difluoro—
3,3—-dimethyl-2—oxoindolin—1—yl)acctamide
COMPARATIVE EXAMPLE 7
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Table C4. Tetrazolyl groups
Compound PBMC IL-1 ICso (uM)

N-(3—(1H-tetrazol-5—-yl)propyl)-2—(5—cyclopropyl-4,7-difluoro—-3,3—
dimethyl-2—oxoindolin—1-yl)acetamide

N,
~ N

0.015
F Compound 65 (tautomer 1) (“A” Act?vi )

N—(3—-(2H-tetrazol-5—-yl)propyl)-2—(5—cyclopropyl-4,7-difluoro-3,3—
dimethyl-2—oxoindolin—1-yl)acetamide

N.
N° NH

JjN
HN

F Compound 65 (tautomer 2)

OTHER EMBODIMENTS
[0756] Unless otherwise defined, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this disclosure belongs. In the
specification, the singular forms also include the plural unless the context clearly dictates otherwise.
[0757] All publications, patent applications, patents and other references mentioned herein are
incorporated by reference. The references cited herein are not admitted to be prior art to the claimed
mvention. In the case of conflict, the present specification, including definitions, will control.
[0758] In the casc of conflict between the chemical structures and names of the compounds disclosed
herein, the chemical structures will control.
[0759] The foregoing description has been presented only for the purposes of illustration and is not
mtended to limit the disclosure to the precise form disclosed, but by the claims appended hereto. Other

features and advantages of the disclosure will be apparent from the detailed description and the claims

which follow.
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CLAIMS
1. A compound of Formula (I):
R7
e R2T N-R
R H z
R6
N 0
0]
R1
5
& R5 R
R (D

or a pharmaceutically acceptable salt thereof, wherein:

R!is halo, -CN, C,—Cs alkyl, C;—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, C,—Cs alkoxy, or
C3—C12 cycloalkyl;

cach R? and R? independently is H, C1—Cs alkyl, C,-Cs alkenyl, C>—Cs alkynyl, C,—Cs haloalkyl,
C1—Cs alkoxy, Cs—Cy3 cycloalkyl, 3— to 12-membered heterocyclyl, Cs—Cip aryl, or 5— to 10-membered
heteroaryl, where the alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, cycloalkyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more halo, —CN, —OH, amino, C,—Cs alkyl, C>—Cs alkenyl,
C>—Cs alkynyl, C,—Cs haloalkyl, or C1—Cs alkoxy, or R? and R® cyclize, together with the atom to which
they are attached, to form a Cs—Cy; cycloalkyl or 3—to 12-membered heterocyclyl, wherein the cycloalkyl
or heterocyclyl is optionally substituted with one or more halo, -CN, —OH, amino, C1—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, or C,—Cs alkoxy;

R* is —C1—Cs alkyl—, «(L1)p—(C3—C12 cycloalkyl)—, «(L1),—(3— to 12-membered heterocyclyl)—, —
(L1)p—(Cs—Cio aryl)—, or —(L1)p—(5— to 10-membered heteroaryl)—, wherein each instance of L, is
independently —(C(R!),)—, further wherein each instance of RM! is independently H, halo or C,—Cs alkyl,
or two R™ groups, together with the atom to which they are attached, form a Cs.4 cycloalkyl; and wherein
the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more halo, —
CN, —OH, amino, C,—Cs alkyl, C»—Cs alkenyl, C>—Cs alkynyl, C,—Cq haloalkyl, C,—Cs alkoxy, or Cs
cycloalkyl;

Z 1s a —(Lo)a—(carboxylic acid) or —(L:)n—tetrazole, wherein each instance of L is independently —
(C(RY?),)-, further wherein each instance of R is independently H, halo or C,—Cs alkyl, or two R-?
groups, together with the atom to which they are attached, to form a Cs.4 cycloalkyl; and wherein the alkyl
or cycloalkyl is optionally substituted with one or more halo, -CN, —OH, amino, C;—Cs alkyl, C,—Cs
alkenyl, C,—Cs alkynyl, Ci—Cs haloalkyl, Ci—Cs alkoxy, or Cs cycloalkyl;

each R’ is independently halo or C,—Cs alkyl, wherein the alkyl is optionally substituted with one
or more halo, ~CN, —~OH, amino, C,—Cs alkyl, C>-Cs alkenyl, C,—C¢ alkynyl, Ci—Cs haloalkyl, or C,—Cs

alkoxy, or both R’ cyclize, together with the atom to which they are attached, to form a Cs—C)» cycloalkyl
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optionally substituted with one or more halo, —CN, —OH, amino, C1—Cs alkyl, C;—Cs alkenyl, C,—Cs
alkynyl, C,—Cs haloalkyl, or C,—Cs alkoxy;

R¢is H, halo, -OH, C,—Cs alkyl, C>—Cs alkenyl, C>—~Cs alkynyl, C,—Cs haloalkyl, or C,—Cs
alkoxy:;

R¢ is H, halo, —OH, C,-Cs alkyl, C»—Cs alkenyl, C,—Cs alkynyl, C1—Cs haloalkyl, or C1—Cs
alkoxy;

R¢ is H, halo, -OH, C,—Cs alkyl, C-—Cs alkenyl, C,—Cs alkynyl, C,—Cs haloalkyl, or C:—Cs
alkoxy;

R’ is independently H or C;—Cs alkyl;

n is an integer from 0, 1, 2, or 3; and

p is an integer from 0, 1, or 2.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein each instance of
R?and R*is H.
3. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein R* and R*

cyclize, together with the atom to which they are attached, to form a Cs cycloalkyl.

4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ~R*-Z is a
group of formula (i):
RL2 RL2
7
RL2 RL2

R4ax .
R ),

wherein Z’ is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5—membered heterocyclyl;
each R* is independently halo, C,—Cs alkyl, C1—Cs haloalkyl, or Cs cycloalkyl; and x is 0, 1, 2, or 3.

S. The compound of claim 4, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (i) is:

RL2 RL2 RL2 RL2 RL2 RL2
o 12 R-2 K 12 R-2 " R RL2
4a / R 4a / / R 4
(R™) \—0 ), (R™) \—O (i-b), or (R*), (i—c).

(i-a
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6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (i) is:

CO,H CO,H
CO,H
\_ /
o) o)

k)

(tetrazole) (tetrazole)
o ,7 BX\/(tetrazole)
\—0 s 0o or .

>

7. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein -R*-Z is a

group of formula (ii):

(R*),

Zl
G R-2
R~ RL RL2 (i),
wherein Z is tetrazole or carboxylic acid; Ring A is C3-Cs cycloalkyl or 4— to 5S—-membered heterocyclyl;

each R* is independently halo, C,1—Cs alkyl, C,—Cs haloalkyl, or C; cycloalkyl; and x is 0, 1, 2, or 3.

3. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein at least one

instance of R™ is -C,—C; alkyl optionally substituted with one or more halo.

9. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein at least one

instance of R is -C,—C; alkyl optionally substituted with one or more halo.

10. The compound of claim 7, or a pharmaceutically acceptable salt thercof, wherein each instance of

RM and R* is H.

11. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein group of
formula (ii) 1s:
_(R4a)x
Zl

RML 14 L2 = .
R R (ii-a).
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12. The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein group of

formula (ii-a) is:

CO,H ;‘S\X/COZH
;\X/COZH '
(tetrazole) &X/(tetrazole)
J;f\X/(tetrazole) :
* - Or .

13. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein -R*-Z is a

Z (i),

wherein Z’ is tetrazole or carboxylic acid; Ring A is Cs—Cs cycloalkyl or 4— to 5—membered heterocyclyl;

group of formula (iii):

cach R* is independently halo, C,1—Cs alkyl, C;—Cs haloalkyl, or Cs cycloalkyl; and x is 0, 1, 2, or 3.

14. The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (iii) 1s:

%l Zl ZI
——(R*), | ——R*) | R
% v v
(iii-a), (iii-b), (iii—c),
z z z
| NN . | NS . | X 4
i R* 0 R%2 R4a
R ok PR
1'7’ (iii—d), '71" (iii—e), or LLL" (iii-f).
I5. The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (iii-a) is:
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(tetrazole) (tetrazole) (tetrazole) (tetrazole)
| | | |
N N N N
> > . or
16. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein —R*-Z is a

group of formula (iv):
;‘x‘\/\’\/zl
R (),

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—Cs alkyl, C,—Cs haloalkyl,

or Czcycloalkyl; and x is 0, 1, 2, or 3.

17. The compound of claim 16, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (iv) 1s:

}\(\/ R4a A‘W
f‘]\/\/zl . 4a &)\/
(iv—a), R (iv—b), (iv—c), (iv—d),
!S(\/ z R4a R4a Ja]\/X
R4a R4a (iV—e) ;&)&/ (lV—f) R4a R4a (lV—g)
R4a R4a
f\)\/zl 3% &)S/ :“é\(\r
R?2 (iv-h).  R® (iv-i), R® (Gy—j.or R® R* (jyk)
18. The compound of claim 17, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (iv) is:

z MZI
B b B s SN
;K/\/Z'

R4a AJ\/Y

(iv—c=2). (iv—d-1). Rt (iv—d-2),

5
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R4a R4a R4a
W' M z fk(:\/zl
R*a (iv-h-1), R* (iv-h-2), R*® (iv-h-3),
R4a R4a R4a
,yr\]\/k/ z J:‘\PQ/ K)Q/
Rt (iv-h—4), R® (iv-i-1) éa (iv—i-2)
R4a R4a R4a
% Z K)Q/ f\/\r
(iv—j-1), R (iv—j-2) Rt R (iv—k-1),
3\/\/2' JXY\/ f‘\/\r Z'
R R (iv=k-2), R®™ R® (iv—k-3),or R*® R® (iv_k-4).
19. The compound of claim 18, or a pharmaceutically acceptable salt thereof, wherein the group of

formula (iv) is:

COH &~ _COH

J‘é\/\/COZH : ff\/k/
3 E

S A COH K/'\/COZH A COH
ff\‘/'\/cozH _‘f‘\/g\/cozH &/'\/COZH ,Kr-\/
/f\/coz"' A Ao ;\/'\/002"' /Iv

CO,H CO,H
g\/'\rcozH ,e‘\/?\/cozH f&/i‘/cozH &/k/
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CO.H ;K></002H }\><rcozH %COZH

> > > >

CFs
CO,H ;‘\/\/cozH M/C02H CO,H

>

(tetrazole) A.r“\/\/(tetrazole)
(tetrazole) :

> >

|IO
|IIO

F

) &/'\/(tetrazole)

> >

(tetrazole) ;’\/\/(tetrazole)

> >

§II||
—
—
[
=+
[
N
=k
D

(tetrazole)

-
]
=
[
N
o
(0]

~

e

(tetrazole)

(tetrazole) (tetrazole)

~ (tetrazole) &)\/(tetrazole) ~ (tetrazole)

VAN

(tetrazole) (tetrazole)
J:\></(tetrazole)

(tetrazole)

RIS
|

(tetrazole)

(tetrazole) J\ﬁ</(tetrazole) J;\></Getrazole)

(tetrazole) ;H)\/(tetrazole)

i
1
_—
(=3
[0
o
[
N
S
e
:.nll

(tetrazole)

% ? } tie
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niQ)
M
w

(tetrazole) ;K)\/(tetrazole) ~ (tetrazole)

,or
20. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein —R*-Z group of
formula:
N7 X
_(R4a) _(R4a)X |/\_(R4a)x
=
L1 RU 2, L1 RU 1wt 1
RO R v-a), B R (v-b), BT R Z (v-0),
"N
T (R*), —(R4a)
=
L1 RL 2 1 RH 4
ROR (v-d),or K™ R (v-6),

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—Cs alkyl, C,—Cs haloalkyl;

andxis0, 1, 2, or 3.

21 The compound of claim 20, or a pharmaceutically acceptable salt thereof, wherein —R*~Z group
of formula:
N 4 N 4 SN
(R, —~—(R*2), —(R4a)x
P4 ~N
s et ”"».,,
(vi-a), (vi-b), (vi—c),
N
X N7 X
| :_(R4a)x |/> (R4a) )
A R a
"l-b.'. vb."q ( )X
z (vi—d), z (vi—e), or z (vi-f),

wherein Z” is tetrazole or carboxylic acid; each R* is independently halo, C,—C; alkyl, C,—Cs haloalkyl;

andxis 0, 1, 2, or 3.

22. The compound of claim 21, or a pharmaceutically acceptable salt thereof, wherein —R*~Z group is

of formula:
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NN NI AN | AN
N
g g, g, wgy N

(tetrazole) (tetrazole (tetrazole) (tetrazole)
o] ; NS O " ;
CO,H CO,H CO, COZH
23. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein —-R*-Z is a

group of formula:

4
X (viiea), "% X (vii-b), or " R (vii—c),
wherein Z” is tetrazole or carboxylic acid; and cach R* is independently halo, C,—Cs alkyl, Ci—Cs

haloalkyl, and x 1s 0, 1, 2, or 3.

24, The compound of any one of claims 1-23, or a pharmaceutically acceptable salt thereof, wherein
each instance of R is selected from the group consisting of fluoro and Ci—Cs alkyl, or both R® cyclize,

together with the atom to which they are attached, to form a Cs cycloalkyl.

25. The compound of claim 24, or a pharmaceutically acceptable salt thercof, wherein each instance

of R’ is fluoro or -CHs.

26. The compound of any one of claims 1-25, or a pharmaccutically acceptable salt thereof, wherein

the 6,5-bicyclic core of formula (viii):

RO oy Y, o
/ / /
RS N N R® N
O /@2:0 mo
R1 R1 R1
» p5R> 5 5
RS R (viii) is of formula: ROR”  (viii-a), ROR” (viii-b).
R® R®
N7"° N"/”“" N7“°
R R 5 R 5
5 . p5R . psR
RER® (i), R R (vili-d), RS R (viii-e),
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6' 6'
R o, R Yo,
o o)
R! R1
R5 R5 R5 R5

(viii—f), or (viii-g),
wherein at least one of R®, R® and R®” is not H.
27. The compound of any one of claims 1-26, or a pharmacecutically acceptable salt thereof, wherein

the 6,5-bicyclic core is of formula:

W, MAan, W, M,
/ / / /
N N N N
(o) o o} 0
Cl Br I
RS R® RS R® R® R® RS R®
Y\, A, Vna,
/ / /
N N N
E o o] o o)
5 5 5 5
- RS\ RSN RSR RS\

F oo F oo T F oo
/ / \ /
N N o N
o o F 0
Br R5
R5 R5 , R5R5 , F F R5 , R5 R5 ’
~
Y OH R
F N HO N N N
Br 5 Br 5 B Br 5
R 2 R 2 r R5R5 2 R5R 2
OH ww OH i, OH Van, OH

F Vs
N/ / /
N N
F 0 O (o)
RS cClI Br 5
F e R® sR® RSN
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Y\, 45V a, W,
/ / /
N N N N
o) o] £ @) o)

Br 5 5 5 5

R R R R

F R5 ’ F R5 ’ F F F R5 ’ F R5 ’
F Nn, F N, F
/ / /
N N N
0] 0] 0]
F
RS R® R®
5 F 5 5
F R "F F R _or F R
28. The compound of any one of claims 1-27, wherein the compound of Formula (I) is of Formula:
4
7 RL2 RL2 (R a)x
R ' 7
& R2 R® N z & R2 R R\N z
R H L2 jL2 R j < A L2
RMLL1 LR

R6 N o) (R4a)x RS N 0 R R

o) 0
R1 R1

. @5 R3 « R5R®
RT R aB. RR (1-C), or
JZ'
R’ ‘
2 R® \N_/_ 4
R R (R*)y

RS N o)

o)
R' 5

~ p5R
RT R (I-D),

or a pharmaccutically acceptable salt thercof, wherein:
Z’ is tetrazole or carboxylic acid;
Ring A is C3—C;s cycloalkyl or 4— to 5S—-membered heterocyclyl;
each R* is independently halo, C1—Cs alkyl, C,—Cs haloalkyl, or Cs cycloalkyl; and
x1s 0, 1,2, or 3.

29. The compound of any one of claims 1-28, wherein the compound of Formula (I) is of Formula:
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7
2R3 \N—R‘:' 2R3 N—-R*

RE RH 7 RH 'z R RH 'z

N O N 0] N (o]
o) o) 0
R’ R’ R’ 5
5 . R . p5R
RoR LE), R (LF),or R R (1-G),

or a pharmaceutically acceptable salt thereof, wherein at least one of R®, R® and R®" is not H.

30. The compound of claim 1, selected from any one of the compounds of Table 1 or Table 2, or a

pharmaccutically acccptable salt thercof.

31 A pharmaceutical composition comprising a compound of any one of the preceding claims, or a

pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable excipients.

32. A method of treating a disease or disorder in a subject in need thereof, comprising administering

to the subject a compound of any one of claims 1-30, or a pharmaccutically acceptable salt thercof.

33. The method of claim 32, wherein the disease or disorder is an NLRP3-related disease or disorder.
34, The method of claim 32 or 33, wherein the subject is a human.
35. The method of any one of claims 32-34, wherein the disease or disorder is a disease or disorder of

the central nervous system (CNS), a discase 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 disease, a respiratory discase, a kidney disease, a liver
disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a psvchological
disease, graft versus host disease, pain (including disorders related to pain management), or an NLRP3-
related discase in a subject that has been determined to carry a germline or somatic non-silent mutation in

NLRP3.

36. A method of preparing a compound of Formula (I), wherein Z is —(L2)n—tetrazole, the method

comprising coupling of a substituted indolinone(acetic acid) (i):

243



WO 2023/220715 PCT/US2023/066934

R3 OH
RS RZ%
RG N (o)
(o]
R! .
. psR® (D
R R , or salt thereof:

with an aminotetrazole (ii):

R7
N—R*-(Lz)n—tetrazole
H (ii), or salt thereof,

to provide the tetrazole analog;:

R7

N

R3 N—R*-(Ly),—tetrazole

R® RZM
6 (¢}

R N
O
]
T RSR®
R , or salt thereof.
37. A method of preparing a compound of Formula (I), wherein Z is —(L2)a—carboxylic acid, the

method comprising deprotecting a compound of Formula (v-o):

R7
R} N-R*-(L)»—CO,-PG

e R
6 (0]

R N

(v-0), or salt thereof,
wherein PG is Cys alkyl, Csaryl, or aryl-Cy alkyl, wherein the alkyl and aryl are optionally substituted

with one or more halo, C,¢ alkyl, or Ci alkoxy.

38. The method of claim 37, wherein the compound of Formula (v-0), or salt thereof, is prepared by

coupling of a substituted indolinone(acetic acid) (i):

R3 OH
RS R?
RG N O
®)
R! 5
. p5R
R R (i), or salt thereof;

with an aminoester (iv):
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R7
N—R*-(L2)n—CO,-PG
H (iv), or salt thereof,

to provide the carboxylic acid analog (v—a):
R7
R3 N-R*-(Lo}—CO,H

R R4
6 (0]

R N
0
R! 5
. p5R
RS" R (v-a), or salt thereof.
39. A compound of Formula (v-o):
R7
. R N—R*-(L2)a—CO,-PG
RS R H
R6 N (0]
0
R1
RS" R5 R5

(v-0), or salt thercof,

PCT/US2023/066934

wherein n, R!, R%, R*, R*, L, R°, R®, R®, R®", and R’ are as defined in claim 1, and PG is Cisalkyl, Cs

aryl, or arvl-Ci alkyl, wherein the alkyl and aryl are optionally substituted with one or more halo, Ci

alkyl, or Cy alkoxy.

40, The compound of claim 39 selected from any one of the compounds of Table 3, or salt thereof.
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